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1

It was when the foundry imploded that Rees’s curiosity about his world became unbearable. The shift started normally enough with a thump on his cabin wall from the fist of Sheen, his shift supervisor. Groggily, Rees pulled himself from his sleeping net and moved slowly about the jumbled cabin, grinding through his wake-up routines.

The water from the rusty spigot emerged reluctantly in the microgee conditions. The liquid was sour and cloudy. He forced down a few mouthfuls and splashed his face and hair. He wondered with a shudder how many human bodies this water had passed through since its first collection from a passing cloud; it had been dozens of shifts since the last supply tree from the Raft had called with fresh provisions, and the Belt’s antique recycling system was showing its deficiencies.

He pulled on a stained, one-piece coverall. The garment was getting too short. At fifteen thousand shifts old he was dark, slim - and tall enough already and still growing, he thought gloomily. This observation made him think with a stab of sadness of his parents; it was just the sort of remark they might have made. His father, who had not long survived his mother, had died a few hundred shifts ago of circulatory problems and exhaustion. Suspended by one hand from the door frame Rees surveyed the little iron-walled cabin, recalling how cluttered it had seemed when he’d shared it with his parents.

He pushed such thoughts away and wriggled through the narrow door frame.

He blinked for a few seconds, dazzled by the shifting starlight . . . and hesitated. There was a faint scent on the air. A richness, like meat-sim. Something burning?

His cabin was connected to his neighbour’s by a few yards of fraying rope and by lengths of rusty piping; he pulled himself a few feet along the rope and hung there, eyes raking the world around him for the source of the jarring scent.

The air of the Nebula was, as always, stained blood-red. A corner of his mind tried to measure that redness - was it deeper than last shift? - while his eyes flicked around the objects scattered through the Nebula above and below him. The clouds were like handfuls of greyish cloth sprinkled through miles of air. Stars fell among and through the clouds in a slow, endless rain that tumbled down to the Core. The light of the mile-wide spheres cast shifting shadows over the clouds, the scattered trees, the huge blurs that might be whales. Here and  there he saw a tiny flash that marked the end of a star’s brief existence.

How many stars were there?

As a child Rees had hovered among the cables, eyes wide, counting up to the limits of his knowledge and patience. Now he suspected that the stars were without number, that there were more stars than hairs on his head . . . or thoughts in his mind, or words on his tongue. He raised his head and scoured a sky that was filled with stars. It was as if he were suspended in a great cloud of light; the star-spheres receded with distance into points of light, so that the sky itself was a curtain glowing red- yellow.

The burning scent called to him again, seeping through the thin air. He wrapped his toes in the cabin cable and released his hands; he let the spin of the Belt straighten his spine, and from this new viewpoint surveyed his home.

The Belt was a circle about eight hundred yards wide, a chain of battered dwellings and work places connected by ropes and tubes. At the centre of the Belt was the mine itself, a cooled- down star kernel fifty yards wide; lifting cables dangled from the Belt to the surface of the star kernel, scraping across the rusty meniscus at a few feet per second.

Here and there, fixed to the walls and roofs of the Belt, were the massive, white-metal mouths of jets; every few minutes a puff of steam emerged from one of those throats and the Belt tugged imperceptibly faster at his heels, shaking off the slowing effects of air friction. He studied the ragged rim of the nearest jet; it was fixed to his neighbour’s roof and showed signs of hasty cutting and welding. As usual his attention drifted off into random speculation. What vessel, or other device, had that jet come from? Who were the men who had cut it away? And why had they come here . . . ?

Again the whiff of fire. He shook his head, trying to concentrate.

It was shift-change time, of course, and there were little knots of activity around most of the cabins in the Belt as workers, grimy and tired, made for their sleep nets - and, a quarter of the Belt’s circumference from him, a haze of smoke hovered around the foundry. He saw men dive again and again into the greyish fog. When they re-emerged they tugged limp, blackened forms.

Bodies?

With a soft cry he curled, grasped the rope and sprint-crawled over the diffuse gravity wells of cabin roofs and walls to the foundry.

He hesitated on the edge of the sphere of smoke. The stench of burnt meat-sim made his empty stomach twist. Two figures emerged from the haze, solidifying like figures in a dream. They carried an unrecognizable, bloodied bundle between them. Rees anchored himself and reached down to help them; he tried not to recoil as charred flesh peeled away in his hands.

The limp form was bundled in stained blankets and hauled tenderly away. One of the two rescuers straightened before Rees; white eyes shone out of a soot-smeared face. It took him a few seconds to recognize Sheen, his shift supervisor. The pull of her hot, blackened body was a distant tugging at his belly, and he was ashamed to find, even at a moment like this, his eyes tracking sweat droplets over her blood-smeared chest. ‘You’re late,’ she said, her voice smoke-deep as a man’s.

‘I’m sorry. What’s happened?’

‘An implosion. What do you think?’ Pushing scorched hair from her brow she turned and pointed into the stationary pall of smoke. Now Rees could make out the shape of the foundry within; its cubical form had buckled, as if crushed by a giant hand. ‘Two dead so far,’ Sheen said. ‘Damn it. That’s the third collapse in the last hundred shifts. If only Gord built strong enough for this damn stupid universe, I wouldn’t have to scrape my workmates off each other like so much spoiled meat-sim. Damn, damn.’

‘What shall I do?’

She turned and looked at him with annoyance; he felt a flush of embarrassment and fear climb in his cheeks. Her irritation seemed to soften a little. ‘Help us haul the rest out. Stick close to me and you’ll be fine. Try to breathe through your nose, OK?’

And she turned and dived back into the spreading smoke. Rees hesitated for a single second, then hurried after her.

 The bodies were cleared and allowed to drift away into the Nebula air, while the injured were collected by their families and gently bundled to waiting cabins. The fire in the foundry was doused and soon the smoke was dispersing. Gord, the Belt’s chief engineer, crawled over the ruins. The engineer was a short, blond man; he shook his head miserably as he began the work of planning the rebuilding of the foundry. Rees saw how the relatives of the dead and injured regarded Gord with hatred as he went about his work. Surely the series of implosions could not be blamed on the engineer?

. . . But if not Gord, who?

Rees’s shift was cancelled. The Belt had a second foundry, separated from the ruin by a hundred and eighty degrees, and Rees would be expected to call there on his next working shift; but for now he was free.

He pulled his way slowly back to his cabin, staring with fascination at the blood-trails left by his hands on ropes and roofs. His head seemed still to be full of smoke. He paused for a few minutes at the entrance to his cabin, trying to suck clean oxygen from the air; but the ruddy, shifting starlight seemed almost as thick as smoke. Sometimes the Nebula breezes seemed almost unbreathable.

If only the sky were blue, he thought vaguely. I wonder what blue is like . . . Even in his parents’ childhood - so his father had said - there were still hints of blue in the sky, off at the edges of the Nebula, far beyond the clouds and stars. He closed his eyes, trying to picture a colour he had never seen, thinking of coolness, of clear water.

So the world had changed since his father’s day. Why? And would it change again? Would blue and those other cool colours return - or would the redness deepen until it was the colour of ruined flesh—

Rees pulled his way into his cabin and ran the spigot. He took off his tunic and scrubbed at his bloodstained skin until it ached.

 The flesh peeled from the body in his hands like the skin from rotten fruit-sim; bone gleamed white—

He lay in his net, eyes wide, remembering.

A distant handbell rang three times. So it was still only mid-shift - he had to endure another shift and a half, a full twelve hours, before he had an excuse to leave the cabin.

If he stayed here he’d go crazy.

He rolled out of his net, pulled on his coverall and slid out of the cabin. The quickest way to the Quartermaster’s was along the Belt past the wrecked foundry; deliberately he turned and crawled the other way.

People nodded from windows and outdoor nets as he passed, some smiling with faint sympathy. There were only a couple of hundred people in the Belt; the tragedy must have hit almost everybody. From dozens of cabins came the sounds of soft weeping, of cries of pain.

Rees lived alone, keeping mostly to his own company; but he knew almost everybody in the Belt. Now he lingered by cabins where people to whom he was a little closer must be suffering, perhaps dying; but he hurried on, feeling isolation thicken around him like smoke.

The Quartermaster’s bar was one of the Belt’s largest buildings at twenty yards across; it was laced with climbing ropes, and bar stock covered most of one wall. This shift the place was crowded: the stink of alcohol and weed, the bellow of voices, the pull of a mass of hot bodies - it all hit Rees as if he’d run into a wall. Jame, the barman, plied his trade briskly, laughing raucously through a greying tangle of beard. Rees lingered on the fringe of the milling crowd, anxious not to return to his desolate cabin; but the drink and laughter seemed to flow around him, excluding him, and he turned to leave.

‘Rees! Wait . . .’

It was Sheen. She had pushed away from the centre of a group of men; one of them - a huge, intimidating miner called Roch - called after her drunkenly. Sheen’s cheeks were moist from the heat of the bar and she had cropped away her scorched hair; otherwise she was bright and clean in a fresh, skimpy tunic. When she spoke her voice was still scoured rough by the smoke. ‘I saw you come in. Here. You look like you need this.’ She held out a drink in a tarnished globe.

Suddenly awkward, Rees said, ‘I was going to leave—’

‘I know you were.’ She moved closer to him, unsmiling, and pushed the drink into his chest. ‘Take it anyway.’ Again he felt the pull of her body as a warmth in his stomach - why should her gravity field have such a distinct flavour from that of others? - and he was distractingly aware of her bare arms.

‘Thanks.’ He took the drink and sucked at the globe’s plastic nipple; hot liquor coursed over his tongue. ‘Maybe I did need that.’

Sheen studied him with frank curiosity. ‘You’re an odd one, Rees, aren’t you?’

He stared back, letting his eyes slide over the smoothness of the skin around her eyes. It struck him that she wasn’t really much older than he was. ‘How am I odd?’

‘You keep yourself to yourself.’

He shrugged.

‘Look, it’s something you need to grow out of. You need company. We all do. Especially after a shift like this one.’

‘What did you mean earlier?’ he asked suddenly.

‘When?’

‘During the implosion. You said how hard it was to build anything strong enough for this universe.’

‘What about it?’

‘Well . . . what other universe is there?’

She sucked at her drink, ignoring the shouted invitations from the party behind her. ‘Who cares?’

‘My father used to say the mine was killing us all. Humans weren’t meant to work down there, crawling around in wheelchairs at five gee.’

She laughed. ‘Rees, you’re a character. But I’m not in the mood for metaphysical speculation, frankly. What I’m in the mood for is to get brain-dead on this fermented fruit-sim. So you can join me and the boys if you want, or you can go and sigh at the stars. OK?’ She floated away, looking back questioningly; he shook his head, smiling stiffly, and she drifted back to her party, disappearing into a little pool of arms and legs.

Rees finished his drink, struggled to the bar to return the empty globe, and left.

 A heavy cloud, fat with rain, drifted over the Belt, reducing visibility to a few yards; the air it brought with it seemed exceptionally sour and thin.

Rees prowled around the cables that girdled his world, muscles working restlessly. He completed two full circuits, passing huts and cabins familiar since his childhood, hurrying past well-known faces. The damp cloud, the thin air, the confinement of the Belt seemed to come together somewhere inside his chest. Questions chased around his skull. Why were human materials and building methods so inadequate to resist the forces of the world? Why were human bodies so feeble in the face of those forces?

Why had his parents had to die, without answering the questions that had haunted him since childhood?

Shards of rationality glittered in the mud of his overtired thinking. His parents had had no better understanding of their circumstances than he had; there had been nothing but legends they could tell him before their sour deaths. Children’s tales of a Ship, a Crew, of something called Bolder’s Ring . . . But his parents had had - acceptance. They, and the rest of the Belt dwellers - even the sparkiest, like Sheen - seemed implicitly to accept their lot. Only Rees seemed plagued by questions, unanswered doubts.

Why couldn’t he be like everyone else? Why couldn’t he just accept and be accepted?

He let himself drift to rest, arms aching, cloud mist spattering his face. In all his universe there was only one entity which he could talk to about this - which would respond in any meaningful way to his questions.

And that was a digging machine.

With a sudden impulse he looked about. He was perhaps a hundred yards from the nearest mine elevator station; his arms and legs carried him to it with renewed vigour.

Cloud mist swirled after Rees as he entered the station. The place was deserted, as Rees had expected. The whole shift would be lost to mourning; not for another two or three hours would the bleary-eyed workers of the next shift begin to arrive.

The station was little more than another cubical iron shack, locked into the Belt. It was dominated by a massive drum around which a fine cable was coiled. The drum was framed by winch equipment constructed of some metal that remained free of rust, and from the cable dangled a heavy chair fitted with large, fat wheels. The chair was topped by a head and neck support and was thickly padded. There was a control panel fixed to a strut at one end of the drum; the panel was an arm’s-length square and contained fist-sized, colour-coded switches and dials. Rees rapidly set up a descent sequence on the panel and the winch drum began to vibrate.

He slid into the chair, taking care to smooth the clothing under his back and legs. On the surface of the star a crease of cloth could cut like a knife. A red light flashed on the control panel, casting sombre shadows, and the base of the cabin slid aside with a soft grind. The ancient machinery worked with a chorus of scrapes and squeaks; the drum turned and the cable began to pay out.

With a jolt Rees dropped through the station floor and into the dense cloud. The chair was pulled down the guide cable; the guide continued through the mist, he knew, for four hundred yards to the surface of the star. The familiar sensation of shifting gravity pulled at his stomach like gentle hands. The Belt was rotating a little faster than its orbital velocity - to keep the chain of cabins taut - and a few yards below the Belt the centripetal force faded, so that Rees drifted briefly through true weightlessness. Then he entered the gravity well of the star kernel and his weight built up rapidly, plating over his chest and stomach like iron.

Despite the mounting discomfort he felt a sense of release. He wondered what his workmates would think if they could see him now. To choose to descend to the mine during an off-shift . . . and what for? To talk to a digging machine?

The oval face of Sheen floated before him, intelligent, sceptical and pragmatic.

He felt a flush burn up through his cheeks and he was suddenly glad that his descent was hidden by the mist.

He dropped out of the mist and the star kernel was revealed. It was a porous ball of iron fifty yards wide, visibly scarred by the hands and the machines of men. The guide cable - and its siblings, spread evenly around the Belt - scraped along the iron equator at a speed of a few feet each second.

His descent slowed; he imagined the winch four hundred yards above him straining to hold him against the star’s clutching pull. Weight built up more rapidly now, climbing to its chest-crushing peak of five gees. The wheels of the chair began to rotate, whirring; then, cautiously, they kissed the moving iron surface. There was a bump which knocked the breath out of him. The cable disengaged rapidly, whipping backwards and away through the mist. The chair rolled slowly to a halt, carrying Rees a few yards from the trail of the cable.

For a few minutes Rees sat in the silence of the deserted star, allowing his  breathing to adjust. His neck, back and legs all seemed comfortable in their deep padding, with no circulation-cutting folds of flesh or cloth. He lifted his right hand cautiously; it felt as if bands of iron encased his forearm, but he could reach the small control pad set into the chair arm.

He turned his head a few degrees to left and right. His chair sat isolated in the centre of an iron landscape. Thick rust covered the surface, scoured by valleys a few inches deep and pitted by tiny craters. The horizon was no more than a dozen yards away; it was as if he sat at the crest of a dome. The Belt, glimpsed through the layer of cloud around the star, was a chain of boxes rolling through the sky, its cables hauling the cabins and workshops through a full rotation every five minutes.

Rees had often worked through in his head the sequence of events which had brought this spectacle into being. The star must have reached the end of its active life many centuries earlier, leaving a slowly spinning core of white-hot metal. Islands of solid iron would have formed in that sea of heat, colliding and gradually coalescing. At last a skin must have congealed around the iron, thickening and cooling. In the process bubbles of air had been trapped, leaving the sphere riddled with caverns and tunnels - and so making it accessible to humans. Finally the oxygen-laden air of the Nebula had worked on the shining iron, coating it with a patina of brown oxide.

The star kernel was probably cold all the way to its centre by now, but Rees liked to imagine he could feel a faint glow of heat from the surface, the last ghost of star fire—

The silence was lanced through by a whine, far above him. Something glittering raced down through the air and hit the rust with a small impact a yard from Rees’s chair. It left a fresh crater a half-inch across; a wisp of steam struggled to rise against the star pull.

Now more of the little missiles fizzed through the air; the star rang with impacts.

Rain. Metamorphosed by its fall through a five-gee gravity well into a hail of steaming bullets.

Rees cursed and reached for his control panel. The chair rolled forward, each bump and valley in the landscape jarring the breath from him. He was a few yards still from the nearest entrance to the mine works. How could he have been so careless as to descend to the surface - alone - when there was danger of rain? The shower thickened, slamming into the surface all around him. He cringed, pinned to his chair, waiting for the shower to reach his head and exposed arms.

The mouth of the mine works was a long rectangle cut in the rust. His chair rolled with agonizing slowness down a shallow slope into the depths of the star. At last the roof of the works was sliding over his head; the rain, safely excluded, spanged into the rust.

After pausing for a few minutes to allow his rattling heart to rest, Rees rolled on down the shallow, curving slope; Nebula light faded, to be replaced by the white glow of a chain of well-spaced lamps. Rees peered up at them as he passed. No one knew how the fist-sized globes worked. Apparently the lamps had glowed here unattended for centuries - most of them, anyway; here and there the chain  was broken by the dimness of a failed lamp. Rees passed through the pools of darkness with a shudder; typically his mind raced through the years to a future in which miners would have to function without the ancient lamps.

After fifty yards of passageway - a third of the way around the circumference of the star - the light of the Nebula and the noise of the rain had disappeared. He reached a wide, cylindrical chamber, its roof about ten yards beneath the surface of the star. Rust-free walls gleamed in the lamplight. This was the entrance to the mine proper; the walls of the chamber were broken by the mouths of five circular passageways which led on into the heart of the star. The Moles - the digging machines - cut and refined the iron in the passageways, returning it in manageable nodules to the surface.

The real function of humans down here was to supplement the limited decision-making capabilities of the digging machines - to adjust their quota, perhaps, or to direct the gouging of fresh passageways around broken-down wheelchairs. Few people were capable of more . . . although some miners, like Roch, were full of drunken stories about their prowess under the extreme gravity conditions.

From one passageway came a grumbling, scraping sound. Rees turned the chair. After some minutes a blunt prow nosed into the light of the chamber, and - with painful slowness - one of the machines the miners called Moles worked its way over the lip of the tunnel.

The Mole was a cylinder of dull metal, some five yards long. It moved on six fat wheels. The prow of the Mole was studded with a series of cutting devices and with hand-like claws which worked the star iron. The machine’s back bore a wide pannier containing several nodules of freshly cut iron.

Rees snapped: ‘Status!’

The Mole rolled to a halt. It replied, as it always replied, ‘Massive sensor dysfunction.’ Its voice was thin and flat, and emanated from somewhere within its scuffed body.

Rees often imagined that if he knew what lay behind that brief report he would understand much of what baffled him about the world.

The Mole extended an arm from its nose. It reached to the panniers on its back and began lifting head-sized nodules down to a pile on the floor of the chamber. Rees watched it work for a few minutes. There were crude weld marks around the prow devices, the wheel axles and the points where the panniers were fixed; also, the skin of the Mole bore long, thin scars showing clearly where devices had been cut away, long ago. Rees half closed his eyes so that he could see only the broad cylindrical shape of the Mole. What might have been fixed to those scars on the hull? With a flash of insight he imagined the jets that maintained the Belt in its orbit attached to the Mole. In his mind the components moved around, assembling and reassembling in various degrees of implausibility. Could the jets really once have been attached to the Mole? Had it once been some kind of flying machine, adapted for work down here?

But perhaps other devices had been fixed to those scars - devices long since discarded and now beyond his imagination - perhaps the ‘sensors’ of which the Mole spoke.

He felt a surge of irrational gratitude to the Moles. In all his crushing universe they, enigmatic as they were, represented the only element of strangeness, of otherness; they were all his imagination had to work on. The first time he had begun to speculate that things might somewhere, sometime, be other than they were here had been a hundred shifts ago when a Mole had unexpectedly asked him whether he found the Nebula air any more difficult to breathe.

‘Mole,’ he said.

An articulated metal arm unfolded from the nose of the Mole; a camera fixed on him.

‘The sky looked a bit more red today.’

The transfer of nodules was not slowed but the small lens stayed steady. A red lamp somewhere on the prow of the machine began to pulse. ‘Please input spectrometer data.’

‘I don’t know what you’re talking about,’ Rees said. ‘And even if I did, I haven’t got a “spectrometer”.’

‘Please quantify input data.’

‘I still don’t understand,’ Rees said patiently.

For further seconds the machine studied him. ‘How red is the sky?’

Rees opened his mouth - and hesitated, stuck for words. ‘I don’t know. Red. Darker. Not as dark as blood.’

The lens lit up with a scarlet glow. ‘Please calibrate.’

Rees imagined himself to be staring into the sky. ‘No, not as bright as that.’

The glow scaled through a tight spectrum, through crimson to a muddy blood colour.

‘Back a little,’ Rees said. ‘. . . There. That’s it, I think.’

The lens darkened. The lamp on the prow, still scarlet, began to glow steady and bright. Rees was reminded of the warning light on the winch equipment and felt his flesh crawl under its blanket of weight. ‘Mole. What does that light mean?’

‘Warning,’ it said in its flat voice. ‘Deterioration of environment life-threatening. Access to support equipment recommended.’

Rees understood ‘threatening’, but what did the rest of it mean? What support equipment? ‘Damn you, Mole, what are we supposed to do?’

But the Mole had no reply; patiently it continued to unload its pannier.

Rees watched, thoughts racing. The events of the last few shifts came like pieces of a puzzle to the surface of his mind.

This was a tough universe for humans. The implosion had proved that. And now, if he understood any of what the Mole had said, it seemed that the redness of the sky was a portent of doom for them all, as if the Nebula itself were some vast, incomprehensible lamp of warning.

A sense of confinement returned, its weight more crushing than the pull of the star kernel. He would never get anyone else to understand his concerns. He was just some dumb kid, and his worries were based on hints, fragments, all partially understood.

Would he still be a kid when the end came?

Scenes of apocalypse flashed through his head: he imagined dimming stars,  thickening clouds, the very air souring and failing in his lungs—

He had to get back to the surface, the Belt, and onwards; he had to find out more. And in all his universe there was only one place he could go.

The Raft. Somehow he had to get to the Raft.

With a new sense of purpose, vague but burning, he turned his chair to the exit ramp.




2

The tree was a wheel of wood and foliage fifty yards wide. Its rotation slowing, it lowered itself reluctantly into the gravity well of the star kernel. Pallis, the tree-pilot, was hanging by hands and feet below the knotty trunk of the tree. The star kernel and its churning Belt mine were behind his back. With a critical eye he peered up through the mat of foliage at the smoke which hung raggedly over the upper branches. The layer of smoke wasn’t anywhere near thick enough: he could clearly see starlight splashing through to bathe the tree’s round leaves. He moved his hands along the nearest branch, felt the uncertain quivering of the fine blade of wood. Even here, at the root of the branches, he could feel the tree’s turbulent uncertainty. Two imperatives acted on the tree. It strove to flee the deadly gravity well of the star - but it also sought to escape the shadow of the smoke cloud, which drove it back into the well. A skilful woodsman should have the two imperatives in fine balance; the tree should hover in an unstable equilibrium at the required distance.

Now the tree’s rotating branches bit into the air and it jerked upwards by a good yard. Pallis was almost shaken loose. A cloud of skitters came tumbling from the foliage; the tiny wheel-shaped creatures buzzed around his face and arms as they tried to regain the security of their parent.

Damn that boy—

With an angry, liquid movement of his arms he hauled himself through the foliage to the top side of the tree. The ragged blanket of smoke and steam hung a few yards above his head, attached tenuously to the branches by threads of smoke. The damp wood in at least half the fire bowls fixed to the branches had, he soon found, been consumed.

And Gover, his so-called assistant, was nowhere to be seen.

His toes wrapped around the foliage, Pallis drew himself to his full height. At fifty thousand shifts he was old by Nebula standards; but his stomach was still as flat and as hard as the trunk of one of his beloved fleet of trees, and most men would shy from the network of branch scars that covered his face, forearms and hands and flared red at moments of anger.

And this was one of those moments.

‘Gover! By the Bones themselves, what do you think you are doing?’

A thin, clever face appeared above one of the bowls near the rim of the tree. Gover shook his way out of a nest of leaves and came scurrying across the platform of foliage, a pack bouncing against his narrow back.

Pallis stood with arms folded and biceps bunched. ‘Gover’, he said softly, ‘I’ll ask you again. What do you think you’re doing?’

Gover shoved the back of his hand against his nose, pushing the nostrils out of shape; the hand came away glistening. ‘I’d finished,’ he mumbled.

Pallis leant over him. Gover’s gaze slid over and away from the tree-pilot’s eyes. ‘You’re finished when I tell you so. And not before.’

Gover said nothing.

‘Look—’ Pallis stabbed a finger at Gover’s pack. ‘You’re still carrying half your stock of wood. The fires are dying. And look at the state of the smoke screen. More holes than your damn vest. My tree doesn’t know whether she’s coming or going, thanks to you. Can’t you feel her shuddering?

‘Now, listen, Gover. I don’t care a damn for you, but I do care for my tree. You cause her any more upset and I’ll have you over the rim; if you’re lucky the Boneys’ll have you for supper, and I’ll fly her home to the Raft myself. Got that?’

Gover hung before him, hands tugging listlessly at the ragged hem of his vest. Pallis let the moment stretch taut; then he hissed, ‘Now move it!’

With a flurry of motion Gover pulled himself to the nearest pot and began hauling wood from his pack. Soon fresh billows of smoke were rising to join the depleted cloud, and the shuddering of the tree subsided.

His exasperation simmering, Pallis watched the boy’s awkward movements. Oh, he’d had his share of poor assistants in the past, but in the old times most of them had been willing to learn. To try. And gradually, as hard shifts wore by, those young people had grown into responsible men and women, their minds toughening with their bodies.

But not this lot. Not the new generation.

This was his third flight with the boy Gover. And the lad was still as sullen and obstructive as when he’d first been assigned to the trees; Pallis would be more than glad to hand him back to Science.

His eyes roamed around the red sky, restless. The falling stars were an array of pinpoints dwindling into the far distance; the depths of the Nebula, far below him, were a sink of murky crimson. Was this nostalgic disregard for the young of today just a symptom of ageing . . . ? Or had people truly changed?

Well, there was no doubt that the world had changed around him. The crisp blue skies, the rich breezes of his youth were memories now; the very air was turning into a smoky sludge, and the minds of men seemed to be turning sour with it.

And one thing was for sure. His trees didn’t like this gloom.

He sighed, trying to snap out of his introspection. The stars kept falling no matter what the colour of the sky. Life went on, and he had work to do.

Tiny vibrations played over the soles of his bare feet, telling him that the tree was almost stable now, hovering at the lip of the star kernel’s gravity well. Gover moved silently among the fire bowls. Damn it, the lad could do the job well when he was forced to. That was the most annoying thing about him. ‘Right, Gover, I want that layer maintained while I’m off-tree. And the Belt’s a small place; I’ll know if you slack. You got that?’

Gover nodded without looking at him.

Pallis dropped through the foliage, his thoughts turning to the difficult negotiations ahead.

 It was the end of Rees’s work shift. Wearily he hauled himself through the foundry door.

Cooler air dried the sweat from his brow. He pulled himself along the ropes and roofs towards his cabin, inspecting his hands and arms with some interest. When one of the older workers had dropped a ladle of iron, Rees had narrowly dodged a hail of molten metal; tiny droplets had drifted into his flesh, sizzling out little craters which—

A huge shadow flapped across the Belt. Air washed over his back. He looked up; and a feeling of astonishing cold settled at the base of his skull.

The tree was magnificent against the crimson sky. Its dozen radial branches and their veil of leaves turned with a calm possession; the trunk was like a mighty wooden skull which glared around at the ocean of air.

This was it. His opportunity to escape from the Belt . . .

The supply trees were the only known means of travelling from Belt to Raft, and so after his moment of decision following the foundry implosion Rees had resolved to stow away on the next tree to visit the Belt. He had begun to hoard food, wrapping dried meat in bundles of cloth, filling cloth globes with water—

Sometimes, during his sleep shifts, he had lain awake staring at his makeshift preparations and a thin sweat had covered his brow as he wondered if he would have the courage to take the decisive step.

Well, the moment had come. Staring at the magnificent tree he probed his emotions: he knew he was no hero, and he had half expected fear to encase him like a net of ropes. But there was no fear. Even the nagging pain in his hands subsided. There was only elation; the future was an empty sky, within which his hopes would surely find room.

He hurried to his cabin and collected his bundle of supplies, which was already lashed together; then he climbed to the outer wall of his cabin.

A rope had uncoiled from the tree trunk and lay across the fifty yards to the Belt, brushing against the orbiting cabins. A man came shimmering confidently down the rope; he was scarred, old and muscular, almost a piece of the tree himself. Ignoring the watching Rees the man dropped without hesitation across empty air to a cabin and began to make his way around the Belt.

Rees clung to his cabin by one hand. The rotation of the Belt carried the cabin steadily towards the tree’s dangling rope; when it was a yard from him he grabbed at it and swarmed without hesitation off the Belt.

 As always at shift change the Quartermaster’s was crowded. Pallis waited outside, watching the Belt’s pipes and boxy cabins roll around the star kernel. At length Sheen emerged bearing two drink globes.

They drifted to the relative privacy of a long stretch of piping and silently raised their globes. Their eyes met briefly. Pallis looked away in some confusion - then felt embarrassed at that in turn.

To the Bones with it. The past was gone.

He sucked at the liquor, trying not to grimace. ‘I think this stuff’s improving,’ he said at last.

Her eyebrows arched slightly. ‘I’m sorry we can’t do better. No doubt your tastes are a little more refined.’

He felt a sigh escape from his throat. ‘Damn it, Sheen, let’s not fence. Yes, the Raft has got a liquor machine. Yes, what comes out of it is a damn sight finer than this recycled piss. And everyone knows it. But this stuff really is a little better than it was. All right? Now, can we get on with our business?’

She shrugged, indifferent, and sipped her drink. He studied the way the diffuse light caught in her hair, and his attraction to her once more pulled at him. Damn it, he had to grow out of this. It must be five thousand shifts since the time they’d slept together, their limbs tangling in her sleeping net as the Belt rolled silently around its star . . .

It had been a one-off, two tired people falling together. Now, damn it to hell, it only got in the way of business. In fact he suspected the miners used her as their negotiating front with him knowing the effect she had on him. This was a tough game. And it was getting tougher . . .

He tried to concentrate on what she was saying. ‘. . . So we’re down on production. We can’t fulfil the shipment. Gord says it will take another fifty shifts before that foundry is operational again. And that’s the way it is.’ She fell silent and stared at him defiantly.

His eyes slid from her face and tracked reluctantly around the Belt. The ruined foundry was a scorched, crumpled wound in the chain of cabins. Briefly he allowed himself to imagine the scene in there during the accident - the walls bellying in, the ladles spilling molten iron—

He shuddered.

‘I’m sorry, Sheen,’ he said slowly. ‘I truly am. But—’

‘But you’re not going to leave us the full fee,’ she said sourly.

‘Damn it, I don’t make the rules. I’ve a treeful of supplies up there; I’m ready to give you what I get back in iron, at the agreed exchange rate.’

She hissed through clenched teeth, her eyes fixed on her drink. ‘Pallis, I hate to beg. You’ve no idea how much I hate to beg. But we need those supplies. We’ve got sewage coming out of our spigots; we’ve got sick and dying—’

He gulped down the last of his drink. ‘Leave it, Sheen,’ he said, more harshly than he’d intended.

She raised her head and fixed him with eyes reduced to slits. ‘You need our metal, Raft man. Don’t forget that.’

He took a deep breath. ‘Sheen, we’ve another source. You know that. The early Crew found two star kernels in neat circular orbits around the Core—’

She laughed quietly. ‘And you know the other mine isn’t producing any more. Is it, Pallis? We don’t know what happened to it, yet, but we’ve picked up that much. So let’s not play games.’

Shame rose like a bubble inside him; he felt his face redden and he imagined his scars emerging as a livid net. So they knew. At least, he reflected gloomily, at least we evacuated the Nebula’s only other mine when that star fell too close. At least we were honourable enough for that. Although not honourable enough  to avoid lying about all that pain in order to keep our advantage over these people—

‘Sheen, we’re getting nowhere. I’m just doing my job, and this is out of my control.’ He handed back his drink globe. ‘You have a shift to decide whether to accept my terms. Then I leave regardless. And - look, Sheen, just remember something. We can recycle our iron a hell of a lot easier than you can recycle your food and water.’

She studied him dispassionately. ‘I hope they suck on your bones, Raft man.’ He felt his shoulders slump. He turned and began to make his slow way to the nearest wall, from which he could jump to the tree rope.

 A file of miners clambered up to the tree, iron plates strapped to their backs. Under the pilot’s supervision the plates were lashed securely to the tree rim, widely spaced. The miners descended to the Belt laden with casks of food and fresh water.

Rees, watching from the foliage, couldn’t understand why so many of the food cases were left behind in the tree.

He stayed curled closely around a two-feet-wide branch - taking care not to cut open his palms on its knife-sharp leading edge - and he kept a layer of foliage around his body. He had no way of telling the time, but the loading of the tree must have taken several shifts. He was wide-eyed and sleepless. He knew that his absence from work would go unremarked for at least a couple of shifts - and, he thought with a distant sadness, it might be longer before anyone cared enough to come looking for him.

Well, the world of the Belt was behind him now. Whatever dangers the future held for him, at least they would be new dangers.

In fact he only had two problems. Hunger and thirst . . .

Disaster had struck soon after he had found himself this hiding place among the leaves. One of the Belt workmen had stumbled across his tiny cache of supplies; thinking it belonged to the despised Raft crewmen the miner had shared the morsels among his companions. Rees had been lucky to avoid detection himself, he realized . . . but now he had no supplies, and the clamour of his throat and belly had come to fill his head.

But at last the loading was complete; and when the pilot launched his tree, even Rees’s thirst was forgotten.

 When the final miner had slithered down to the Belt, Pallis curled up the rope and hung it around a hook fixed to the trunk. So his visit was over. Sheen hadn’t spoken to him again, and for several shifts he had had to endure the sullen silence of strangers. He shook his head and turned his thoughts with some relief to the flight home. ‘Right, Gover, let’s see you move! I want the bowls switched to the underside of the tree, filled and lit before I’ve finished coiling this rope. Or would you rather wait for the next tree?’

Gover got to work, comparatively briskly; and soon a blanket of smoke was spreading beneath the tree, shielding the Belt and its star from view.

Pallis stood close to the trunk, his feet and hands sensitive to the excited  surge of sap. It was almost as if he could sense the huge vegetable thoughts of the tree as it reacted to the darkness spreading below it. The trunk audibly hummed; the branches bit into the air; the foliage shook and swished and skitters tumbled, confused at the abrupt change of airspeed; and then, with an exhilarating surge, the great spinning platform lifted from the star. The Belt and its human misery dwindled to a toy-like mote, falling slowly into the Nebula, and Pallis, hands and feet pressed against the flying wood, was where he was most happy.

 His contentment lasted for about a shift and a half. He prowled the wooden platform, moodily watching the stars slide through the silent air. The flight just wasn’t smooth. Oh, it wasn’t enough to disturb Gover’s extensive slumbers, but to Pallis’s practised senses it was like riding a skitter in a gale. He pressed his ear to the ten-feet-high wall of the trunk; he could feel the bole whirring in its vacuum chamber as it tried to even out the tree’s rotation.

This felt like a loading imbalance . . . But that was impossible. He’d supervised the stowage of the cargo himself to ensure an even distribution of mass around the rim. For him not to have spotted such a gross imbalance would have been like - well, like forgetting to breathe.

Then what?

With a growl of impatience he pushed away from the trunk and stalked to the rim. He began to work around the lashed loads, methodically rechecking each plate and cask and allowing a picture of the tree’s loading to build up in his mind—

He slowed to a halt. One of the food casks had been broken into; its plastic casing was cracked in two places and half the contents were gone. Hurriedly he checked a nearby water cask. It too was broken open and empty.

He felt hot breath course through his nostrils. ‘Gover! Gover, come here!’

The boy came slowly, his thin face twisted with apprehension.

Pallis stood immobile until Gover got within arm’s reach; then he lashed out with his right hand and grabbed the apprentice’s shoulder. The boy gasped and squirmed, but was unable to break the grip. Pallis pointed at the violated casks. ‘What do you call this?’

Gover stared at the casks with what looked like real shock. ‘Well, I didn’t do it, pilot. I wouldn’t be so stupid - ah!’

Pallis worked his thumb deeper into the boy’s joint, searching for the nerve. ‘Did I keep this food from the miners in order to allow you to feast your useless face? Why, you little bonesucker, I’ve a mind to throw you over now. When I get back to the Raft I’ll make sure not a day of your life goes by without the world being told what a lying, thieving . . . little . . .’

Then he fell silent, his anger dissipating.

There was still something wrong. The mass of the provisions taken from the casks wasn’t nearly enough to account for the disruption to the tree’s balance. And as for Gover - well, he’d been proven a thief, a liar and worse in the past, but he was right: he wasn’t nearly stupid enough for this.

Reluctantly he released the boy’s shoulder. Gover rubbed the joint, staring at  him resentfully. Pallis scratched his chin. ‘Well, if you didn’t take the stuff, Gover, then who did? Eh?’

By the Bones, they had a stowaway.

Swiftly he dropped to all fours and pressed his hands and feet against the wood of a branch. He closed his eyes and let the tiny shuddering speak to him. If the unevenness wasn’t at the rim then where . . . ?

Abruptly he straightened and half ran about a quarter of the way around the rim, his long toes clutching at the foliage. He paused for a few seconds, hands once more folded around a branch; then he made his way more slowly towards the centre of the tree, stopping about halfway to the trunk.

There was a little nest in the foliage. Through the bunched leaves he could see a few scraps of discoloured cloth, a twist of unruly black hair, a hand dangling weightless; the hand was that of a boy or young man, he judged, but it was heavily callused and it bore a spatter of tiny wounds.

Pallis straightened to his full height. ‘Well, here’s our unexpected mass, apprentice. Good shift to you, sir! And would you care for your breakfast now?’

The nest exploded. Skitters whirled away from the tangle of limbs and flew away, as if indignant; and at last a boy half-stood before Pallis, eyes bleary with sleep, mouth a circle of shock.

Gover sidled up beside Pallis. ‘By the Bones, it’s a mine rat.’

Pallis looked from one boy to the other. The two seemed about the same age, but where Gover was well-fed and ill-muscled, the stowaway had ribs like an anatomical model’s and his muscles were like a man’s; and his hands were the battered product of hours of labour. The lad’s eyes were dark-ringed. Pallis remembered the imploded foundry and wondered what horrors this young miner had already seen. Now the boy filled his chest defiantly, his hands bunching into fists.

Gover sneered, arms folded. ‘What do we do, pilot? Throw him to the Boneys?’

Pallis turned on him with a snarl. ‘Gover, sometimes you disgust me.’

Gover flinched. ‘But—’

‘Have you cleaned out the fire bowls yet? No? Then do it. Now!’

With a last, baleful glare at the stowaway, Gover moved clumsily away across the tree.

The stowaway watched him go with some relief; then turned back to Pallis.

The pilot’s anger was gone. He raised his hands, palms upwards. ‘Take it easy. I’m not going to hurt you . . . and that idler is nothing to be afraid of. Tell me your name.’

The boy’s mouth worked but no sound emerged; he licked cracked lips, and managed to say: ‘Rees.’

‘All right. I’m Pallis. I’m the tree-pilot. Do you know what that means?’

‘I . . . Yes.’

‘By the Bones, you’re dry, aren’t you? No wonder you stole that water. You did, didn’t you? And the food?’

The boy nodded hesitantly. ‘I’m sorry. I’ll pay you back—’

‘When? After you return to the Belt?’

The boy shook his head, a glint in his eye. ‘No. I’m not going back.’

Pallis bunched his fists and rested them on his hips. ‘Listen to me. You’ll have to go back. You’ll be allowed to stay on the Raft until the next supply tree; but then you’ll be shipped back. You’ll have to work your passage, I expect. All right?’

Rees shook his head again, his face a mask of determination.

Palls studied the young miner, an unwelcome sympathy growing inside him. ‘You’re still hungry, aren’t you? And thirsty, I’ll bet. Come on. I keep my - and Gover’s - rations at the trunk.’

He led the boy across the tree surface. Surreptitiously he watched as the boy half walked across the foliated platform, his feet seeking out the points of good purchase and then lodging in the foliage, so allowing him to ‘stand’ on the tree. The contrast with Gover’s clumsy stumbling was marked. Pallis found himself wondering what kind of woodsman the lad would make . . .

After a dozen yards they disturbed a spray of skitters; the little creatures whirled up into Rees’s face and he stepped back, startled. Pallis laughed. ‘Don’t worry. Skitters are harmless. They are the seeds from which the tree grows . . .’

Rees nodded. ‘I guessed that.’

Pallis arched an eyebrow. ‘You did?’

‘Yes. You can see the shape’s the same; it’s just a difference of scale.’

Pallis listened in surprised silence to the serious, parched voice.

They reached the trunk. Rees stood before the tall cylinder and ran his fingers over the gnarled wood. Pallis hid a smile. ‘Put your ear against the wood. Go on.’

Rees did so with a look of puzzlement - which evolved into an almost comic delight.

‘That’s the bole turning, inside the trunk. You see, the tree is alive, right to its core.’

Rees’s eyes were wide.

Now Pallis smiled openly. ‘But I suspect you won’t be alive much longer if you don’t eat and drink. Here . . .’

 After letting the boy sleep for a quarter-shift Pallis put him to work. Soon Rees was bent over a fire bowl, scraping ash and soot from the iron with shaped blades of wood. Pallis found that his work was fast and complete, supervised or unsupervised. Once again Gover suffered by comparison . . . and by the looks he shot at Rees, Pallis suspected Gover knew it.

After half a shift Pallis brought Rees a globe of water. ‘Here; you deserve a break.’

Rees squatted back among the foliage, flexing stiff hands. His face was muddy with sweat and soot and he sucked gratefully at the drink. On an impulse Pallis said, ‘These bowls hold fire. Maybe you guessed that. Do you understand how they’re used?’

Rees shook his head, interest illuminating his tired face.

Pallis described the simple sensorium of the tree. The tree was essentially a huge propeller. The great vegetable reacted to two basic forms of stimuli - gravity  fields and light - and in their uncultivated state great forests of trees of all sizes and ages would drift through the clouds of the Nebula, their leaves and branchlets trapping starlight, the nourishment of drifting plants and animals, the moisture of fat rain clouds.

Rees listened, nodding seriously. ‘So by rotating faster - or slower - the tree pushes at the air and can climb away from gravity wells or towards the light.’

‘That’s right. The art of the pilot is to generate a blanket of smoke to hide the light, and so to guide the flight of the tree.’

Rees frowned, his eyes distant. ‘But what I don’t understand is how the tree can change its rotation speed.’

Once again Pallis was surprised. ‘You ask good questions,’ he said slowly. ‘I’ll try to explain. The trunk is a hollow cylinder; it contains another, solid cylinder called the bole, which is suspended in a vacuum chamber. The trunk and the rest of the tree are made of a light, fine-fibred wood; but the bole is a mass of much denser material, and the vacuum chamber is crisscrossed with struts and ribs to keep it from collapsing. And the bole spins in its chamber; muscle-like fibres keep it whirling faster than a skitter.

‘Now - when the tree wants to speed its rotation it slows the bole a little, and the spin of the bole is transferred to the tree. And when the tree wants to slow it is as if it pours some of its spin back into the bole.’ He struggled for phrases to make it clearer; dim, half-understood fragments from Scientists’ lectures drifted through his mind: moments of inertia, conservation of angular momentum . . .

He gave up with a shrug. ‘Well, that’s about the best I can explain it. Do you understand?’

Rees nodded. ‘I think so.’ He looked oddly pleased with Pallis’s answer; it was a look that reminded the pilot of the Scientists he had worked with, a look of pleasure at finding out how things work.

Gover, from the rim of the tree, watched them sullenly.

Pallis stepped slowly back to his station at the trunk. How much education did the average miner get? He doubted Rees was even literate. As soon as a child was strong enough he was no doubt forced into the foundry or down to the crushing surface of the iron star, to begin a life of muscle-sapping toil . . .

And he was forced there by the economics of the Nebula, he reminded himself harshly; economics which he - Pallis - helped to keep in place.

He shook his head, troubled. Pallis had never accepted the theory, common on the Raft, that the miners were a species of subhuman, fit only for the toil they endured. What was the life span of the miners? Thirty thousand shifts? Less, maybe? Would Rees live long enough to learn what angular momentum was? What a fine woodsman he would make . . . or, he admitted ruefully, maybe a better Scientist.

A vague plan began to form in his mind.

 Rees came to the trunk and collected his shift-end rations. The young miner peered absently around at the empty sky. As the tree climbed up towards the  Raft, away from the Core and towards the edge of the Nebula, the air was perceptibly brightening.

A distant sound carried over the sigh of the wind through the branches: a discordant shout, huge and mysterious.

Rees looked questioningly at Pallis. The tree-pilot smiled. ‘That’s the song of a whale.’ Rees looked about eagerly, but Pallis warned, ‘I wouldn’t bother. The beast could be miles away . . .’ The pilot watched Rees thoughtfully. ‘Rees, something you haven’t told me yet. You’re a stowaway, right? But you can’t have any real idea what the Raft is like. So . . . why did you do it? What were you running from?’

Rees’s brow creased as he considered the question. ‘I wasn’t running from anything, pilot. The mine is a tough place, but it was my home. No. I left to find the answer.’

‘The answer? To what?’

‘To why the Nebula is dying.’

Pallis studied the serious young miner and felt a chill settle on his spine.

 Rees woke from a comfortable sleep in his nest of foliage. Pallis hung over him, silhouetted by a bright sky. ‘Shift change,’ the pilot said briskly. ‘Hard work ahead for all of us: docking and unloading and—’

‘Docking?’ Rees shook his head clear of sleep. ‘Then we’ve arrived?’

Pallis grinned. ‘Well, isn’t that obvious?’

He moved aside. Behind him the Raft hung huge in the sky.
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Hollerbach lifted his head from the lab report, eyes smarting. He removed his spectacles, set them on the desk top before him, and began methodically to massage the ridge of bone between his eyes. ‘Oh, do sit down, Mith,’ he said wearily.

Captain Mith continued to pace around the office. His face was a well of anger under its covering of black beard and his massive belly wobbled before him. Hollerbach noted that Mith’s coverall was frayed at the hem, and even the golden Officer’s threads at his collar looked dulled. ‘Sit down? How the hell can I sit down? I suppose you know I’ve got a Raft to run.’

Hollerbach groaned inwardly. ‘Of course, but—’

Mith took an orrery from a crowded shelf and shook it at Hollerbach. ‘And while you Scientists swan around in here my people are sick and dying—’

‘Oh, by the Bones, Mith, spare me the sanctimony!’ Hollerbach thrust out his jaw. ‘Your father was just the same. All lectures and no damn use.’

Mith’s mouth was round. ‘Now, look, Hollerbach—’

‘Lab tests take time. The equipment we’re working with is hundreds of thousands of shifts old, remember. We’re doing our best, and all the bluster in the Nebula isn’t going to speed us up. And you can put down that orrery, if you don’t mind.’

Mith looked at the dusty instrument. ‘Why the hell should I, you old fart?’

‘Because it’s the only one in the universe. And nobody knows how to fix it. Old fart yourself.’

Mith growled - then barked laughter. ‘All right, all right.’ He set the orrery back on its shelf and pulled a hard-backed chair opposite the desk. He sat with legs splayed under his belly and raised troubled eyes to Hollerbach. ‘Look, Scientist, we shouldn’t be scrapping. You have to understand how worried I am, how frightened the crew are.’

Hollerbach spread his hands on the desk top; liver-spots stared back at him. ‘Of course I do, Captain.’ He turned his ancient spectacles over in his fingers and sighed. ‘Look, we don’t need to wait for the lab results. I know damn well what we’re going to find.’

Mith spread his hands palm up. ‘What?’

‘We’re suffering from protein and vitamin deficiencies. The children particularly are being hit by bone, skin and growth disorders so archaic that the Ship’s medical printouts don’t even refer to them.’ He thought of his own  grandchild, not four thousand shifts old; when Hollerbach took those slim little legs in his hands he could feel the bones curve . . . ‘Now, we don’t think there’s anything wrong with the food dispensers.’

Mith snorted. ‘How can you be so sure?’

Hollerbach rubbed his eyes again. ‘Of course I’m not sure,’ he said, irritated. ‘Look, Mith, I’m speculating. You can either accept that or wait for the tests.’

Mith sat back and held up his palms. ‘All right, all right. Go on.’

‘Very well, then. Of all the Raft’s equipment our understanding is, by necessity, greatest of the dispensers. We’re overhauling the brutes; but I don’t expect anything to be found wrong.’

‘What, then?’

Hollerbach climbed out of his chair, feeling the familiar twinge in his right hip. He walked to the open door of his office and peered out. ‘Isn’t it obvious? Mith, when I was a kid that sky was blue as a baby’s eyes. Now we have children, adults even, who don’t know what blue is. The damn Nebula has gone sour. The dispensers are fed by organic compounds in the Nebula atmosphere - and by airborne plants and animals, of course. Mith, it’s a case of garbage in, garbage out. The machines can’t work miracles. They can’t produce decent food out of the sludge out there. And that’s the problem.’

Behind him Mith was silent for a long time. Then he said, ‘What can we do?’

‘Beats me,’ said Hollerbach, a little harshly. ‘You’re the Captain.’

Mith got out of his chair and lumbered up to Hollerbach; his breath was hot on the old Scientist’s neck, and Hollerbach could feel the pull of the Captain’s weighty gut. ‘Damn it, stop patronizing me. What am I supposed to tell the crew?’

Abruptly, Hollerbach felt very tired. He reached with one hand for the door frame and wished his chair weren’t so far away. ‘Tell them not to give up hope,’ he said quietly. ‘Tell them we’re doing all we know how to do. Or tell them nothing. As you see fit.’

Mith thought it over. ‘Of course, not all your results are in.’ There was a trace of hope in his voice. ‘And you haven’t completed that machine overhaul, have you?’

Hollerbach shook his head, eyes closed. ‘No, we haven’t finished the overhaul.’ ‘So maybe there’s something wrong with the machines after all.’ Mith clapped his shoulder with a plate-sized hand. ‘All right, Hollerbach. Thanks. Look, keep me informed.’

Hollerbach stiffened. ‘Of course.’

Hollerbach watched Mith stride away across the deck, his belly oscillating. Mith wasn’t too bright - but he was a good man. Not as good as his father, maybe, but a lot better than some of those who were now calling for his replacement.

Maybe a cheerful buffoon was right for the Raft in its present straits. Someone to keep their spirits up as the air turned to poison—

He laughed at himself. Come on, Hollerbach; you really are turning into an old fart.

He became aware of a prickling over his bald pate; he glared up at the sky.  That star overhead was a searing pinpoint, its complex orbit bringing it ever closer to the path of the Raft. Close enough to burn the skin, eh? He couldn’t remember a star being allowed to fall so threateningly close before; the Raft should have been shifted long since. He’d have to get on to Navigator Cipse and his boys. He couldn’t think what they were playing at.

Now a shadow swept across him, and he made out the silhouette of a tree rotating grandly far above the Raft. That would be Pallis, returning from the Belt. Another good man, Pallis . . . one of the few left.

He dropped his prickling eyes and studied the deck plates beneath his feet. He thought of the human lives that had been expended on keeping this little metal island afloat in the air for so long. And was it only to come to this, a final few generations of sour sullenness, falling at last to the poisoned air?

Maybe it would be better not to move the Raft out from under that star. Let it all go up in one last blaze of human glory—

‘Sir?’ Grye, one of his assistants, stood before him; the little round man nervously held out a battered sheaf of paper. ‘We’ve finished another test run.’

So there was still work to do. ‘Well, don’t stand about like that, man; if you’re no use you’re certainly no ornament. Bring that in and tell me what it says.’

And he turned and led the way into his office.

 The Raft had grown in the sky until it blocked out half the Nebula. A star was poised some tens of miles above the Raft, a turbulent ball of yellow fire a mile wide, and the Raft cast a broadening shadow down through miles of dusty air.

Under Pallis’s direction Rees and Gover stoked the fire bowls and worked their way across the surface of the tree, waving large, light blankets over the billowing smoke. Pallis studied the canopy of smoke with a critical eye; never satisfied, he snapped and growled at the boys. But, steadily and surely, the tree’s rise through the Nebula was moulded into a slow curve towards the Rim of the Raft.

As he worked, Rees chanced the wrath of Pallis by drinking in the emergent details of the Raft. From below it showed as a ragged disc a half-mile wide; metal plates scattered highlights from the stars and light leaked through dozens of apertures in the deck. As the tree sailed up to the Rim the Raft foreshortened into a patchwork ellipse; Rees could see the sooty scars of welding around the edges of the nearer plates, and as his eye tracked across the ceiling-like surface the plates crowded into a blur, with the far side of the disc a level horizon.

At last, with a rush of air, the tree rose above the Rim and the upper surface of the Raft began to open out before Rees. Against his will he found himself drawn to the edge of the tree; he buried his hands in the foliage and stared, openmouthed, as a torrent of colour, noise and movement broke over him.

The Raft was an enormous dish that brimmed with life. Points of light were sprinkled over its surface like sugar-sim over a confectionery. The deck was studded with buildings of all shapes and sizes, constructed of wood panels or corrugated metal and jumbled together like toys. All around the Rim, machines as tall as two men hulked like silent guardians; and at the heart of the Raft  lay a huge silver cylinder, stranded like a trapped whale among the box-like constructions.

A confusion of smells assaulted Rees’s senses - sharp ozone from the Rim machines and other workshops and factories, woodsmoke from a thousand chimneys, the hint of exotic cooking scents from the cabins.

And people - more than Rees could count, so many that the Belt population would be easily lost among them - people walked about the Raft in great streams; and knots of running children exploded here and there into bursts of laughter.

He made out sturdy pyramids fixed to the deck, no more than waist high. Rees squinted, scanning the deck; the pyramids stood everywhere. He saw a couple lingering beside one, talking quietly, the man scuffing the metal cone with one foot; and there a group of children chased through a series of the pyramids in a complicated game of catch.

And out of each pyramid a cable soared straight upwards; Rees tilted his face back, following the line of the cables, and he gasped.

To each cable was tethered the trunk of a tree.

To Rees, one flying tree had been wonder enough. Now, over the Raft, he was faced with a mighty forest. Every tethering cable was vertical and quite taut, and Rees could almost feel the exertion of the harnessed trees as they strained against the pull of the Core. The light of the Nebula was filtered by its passage through the rotating ranks of trees, so that the deck of the Raft was immersed in a soothing gloom; around the forest dancing skitters softened the light to pastel pink.

Rees’s tree rose until it passed the highest layer of the forest. The Raft turned from a landscape back into an island in the air, crowned by a mass of shifting foliage. The sky above Rees seemed darker than usual, so that he felt he was suspended at the very edge of the Nebula, looking down over the mists surrounding the Core; and in all that universe of air the only sign of humanity was the Raft, a scrap of metal suspended in miles of air.

There was a heavy hand on his shoulder. Rees started. Pallis stood over him, the canopy of smoke a backdrop to his stern face. ‘What’s the matter?’ he growled. ‘Never seen a few thousand trees before?’

Rees felt himself flush. ‘I . . .’

But Pallis was grinning through his scars. ‘Listen, I understand. Most people take it all for granted. But every time I see it from outside - it gives me a kind of tingle.’ A hundred questions tumbled through Rees’s mind. What would it be like to walk on that surface? What must it have been like to build the Raft, hanging in the void above the Core?

But now wasn’t the time; there was work to do. He got to his feet, wrapping his toes in the foliage like a regular woodsman.

‘Now then, miner,’ Pallis said, ‘we’ve got a tree to fly. We have to drop back into that forest. Let’s get the bowls brimming; I want a canopy up there so thick I could walk about on it. All right?’

 At last Pallis seemed satisfied with the tree’s position over the Raft. ‘All right, lads. Now!’

Gover and Rees ran among the fire bowls, shoving handfuls of damp wood into the flames. Smoke rolled up to the canopy above them. Gover coughed as he worked, swearing; Rees found his eyes streaming, the sooty smoke scouring his throat.

The tree lurched beneath them, almost throwing Rees into the foliage, and began to fall clear of its canopy of smoke. Rees scanned the sky: the falling stars wheeled by noticeably slower than before; he guessed that the tree had lost a good third of its rotation in its attempt to escape the smoke’s darkness.

Pallis ran to the trunk and uncoiled a length of cable. He thrust his neck and shoulders down through the foliage and began to pay out the cable; Rees could see how he worked the cable to avoid snagging it on other trees.

At last the tree was sliding through the outer layers of the forest. Rees peered across at the trees they passed, each slowly turning and straining with dignity against its tether. Here and there he made out men and women crawling through the foliage; they waved to Pallis and called in distant voices.

As it entered the gloom of the forest, Rees sensed the tree’s uncertainty. Its leaves turned this way and that as it tried to assess the irregular patterns of light playing over it. At last it came to a slow, grand decision, and its turning accelerated; with a smooth surge it rose by a few yards——and came to an abrupt halt. The cable attached to its trunk was taut now; it quivered and bowed through the air as it hauled at the tree. Rees followed the line of the cable; as he had expected its far end had reached the deck of the Raft, and two men were fixing it firmly to one of the waist-high pyramids.

He got to his knees and touched the familiar wood. Sap rushed through the shaped branch, making its surface vibrate like skin; Rees could sense the tree’s agitation as it strove to escape this trap, and he felt an odd sympathy pull at his stomach.

Pallis made some final tests of the cable and then walked briskly around the wooden platform, checking that all the glowing bowls had been doused. At last he returned to the trunk and pulled a bundle of paperwork from a cavity in the wood. He crouched down and slipped through the foliage with a quiet rustle - and then popped his head back through. He peered around until he spotted Rees. ‘Aren’t you coming, lad? Not much point staying here, you know. This old girl won’t be going anywhere for a good few shifts. Well, come on; don’t keep Gover from his food.’

Hesitantly Rees made his way to the trunk. Pallis dropped through first. When he’d gone Gover hissed: ‘You’re a long way from home, mine rat. Just remember - nothing here is yours. Nothing.’ And the apprentice slipped into the screen of leaves.

Heart thumping, Rees followed.

 Like three water drops they slid down their cable through the scented gloom of the forest.

Rees worked his way hand over hand down the thin cable. At first the going was easy, but gradually a diffuse gravity field began to tug at his feet. Pallis and Gover waited at the base of the cable, peering up at him; he swung through the  last few feet, avoiding the sloping sides of the anchor cone, and landed lightly on the deck.

A man walked up bearing a battered clip pad. The man was huge, his black hair and beard barely concealing a mask of scars more livid than Pallis’s. A fine black braid was attached to the shoulder of his coverall. He scowled at Rees; the boy flinched at the power of the man’s gaze. ‘You’re welcome back, Pallis,’ the man said, his voice grim. ‘Although I can see from here you’ve brought back half your stock.’

‘Not quite, Decker,’ said Pallis coolly, handing over his paperwork. The two men moved into a huddle and went through Pallis’s lists. Gover scuffed impatiently at the deck, wiping his nose against the back of his hand.

And Rees, wide-eyed, stared.

The deck beneath his feet swept through a network of cables away into a distance he could barely comprehend. He could see buildings and people set out in great swathes of life and activity; his head seemed to spin with the scale of it all, and he almost wished he were back in the comforting confines of the Belt.

He shook his head, trying to dispel his dizziness. He concentrated on immediate things: the easy pull of gravity, the gleaming surface beneath his feet. He tapped experimentally at the deck. It made a small ringing noise.

‘Take it easy,’ Pallis growled. The big tree-pilot had finished his business and was standing before him. ‘The plate’s only a millimetre thick, on average. Although it’s buttressed for strength.’

Rees flexed his feet and jumped a few inches into the air, feeling the pull as he settled gently back. ‘That feels like half a gee.’

Pallis nodded. ‘Closer to forty per cent. We’re in the gravity well of the Raft itself. Obviously the Nebula Core is also pulling at us - but that’s tiny; and in any event we couldn’t feel it because the Raft is in orbit around the Core.’ He tilted his face up at the flying forest. ‘Most people think the trees are there to keep the Raft from falling into the Core, you know. But their function is to stabilize the Raft - to keep it from tipping over - and to counteract the effects of winds, and to let us move the Raft when we have to . . .’ Pallis bent and peered into Rees’s face, his scars a crimson net. ‘Are you OK? You look a little dizzy.’

Rees tried to smile. ‘I’m fine. I suppose I’m just disconcerted at not being in a five-minute orbit.’

Pallis laughed. ‘Well, you’ll get used to it.’ He straightened. ‘Now then, young man, I have to decide what’s to be done with you.’

Rees felt a coldness prickle over his scalp as he began to think ahead to the moment when he would be abandoned by the tree-pilot, and scorn for himself ran through his thoughts. Had he boldly left his home only to become dependent on the kindness of a stranger? Where was his courage?

He straightened his back and concentrated on what Pallis was saying.

‘ . . . I’ll have to find an Officer,’ the pilot mused, scratching a stubbly chin. ‘Log you as a stowaway. Get you a temporary Class assignment until the next tree goes out. All that paperwork, damn it . . .

‘By the Bones, I’m too tired. And hungry, and dirty. Let’s leave it until next  shift. Rees, you can stop over at my cabin until it’s sorted. You too, Gover, though the prospect is hardly enticing.’

The apprentice stared into the distance; he didn’t look around at the pilot’s words.

‘But I don’t have supplies for three growing lads like us. Or even one, come to think of it. Gover, get out to the Rim and get a couple of shifts’ worth on my number, will you? You too, Rees; why not? You’ll enjoy the sightseeing. I’ll go scrape a few layers of dust off my cabin.’

And so Rees found himself trailing the apprentice through the swarm of cables. Gover stalked ahead, not deigning to wait; in all this murky, tree-shadowed world the apprentice was Rees’s only fixed point, and so the miner made sure he didn’t lose sight of Gover’s unprepossessing back.

They came to a thoroughfare cut through the tangle of cables. It was crowded with people. Gover paused at the edge of the thoroughfare and stood in sullen silence, evidently waiting for something. Rees stood beside him and looked around. The clear, straight path was about ten yards wide: it was like looking along a tree-roofed tunnel. The path was lined with light; Rees made out globes fixed to the cables just like the globes in the depths of the star mine.

There were people everywhere, an even stream that flowed briskly in both directions along the path. Some of them stared at Rees’s dishevelled appearance, but most politely looked away. They were all clean and well-groomed - although there were hollow eyes and pale cheeks, as if some sickness were haunting the Raft. Men and women alike wore a kind of coverall of some fine, grey material; some wore gold braid on their shoulders or cuffs, often woven in elaborate designs. Rees glanced down at his own battered tunic - and with a jolt recognized it as an aged descendant of the garments of the Raft population. So miners wore Raft cast-offs?

He wondered what Sheen would say about that . . .

Two small boys were standing before him, gazing with round eyes at his dingy tunic. Rees, horribly embarrassed, hissed to Gover: ‘What are we waiting for? Can’t we move on?’

Gover swivelled his head and fixed Rees with a look of dull contempt.

Rees tried to smile at the boys. They just stared.

Now there was a soft, rushing sound from the centre of the Raft. Rees, with some relief, stepped out into the thoroughfare, and he made out the bizarre sight of a row of faces sliding towards him above the crowd. Gover stepped forward and held up a hand. Rees watched him curiously——and the rushing grew to a roar. Rees turned to see the blunt prow of a Mole bearing down on him. He stumbled back; the speeding cylinder narrowly missed his chest. The Mole rolled to a halt a few yards from Gover and Rees. A row of simple seats had been fixed to the upper surface of the Mole; people rode in them, watching him incuriously.

Rees found his mouth opening and closing. He had expected some wonderful sights on the Raft, but - this? The little boys’ mouths were round with astonishment at his antics. Gover was grinning. ‘What’s the matter, mine rat? Never  seen a bus before?’ The apprentice walked up to the Mole and, with a practised swing, stepped up into a vacant seat.

Rees shook his head and hurried after the apprentice. There was a low shelf around the base of the Mole; Rees stepped onto it and turned cautiously, lowering himself into the seat next to Gover’s - and the Mole jolted into motion. Rees tumbled sideways, clinging to chair arms; he had to wriggle around until he was facing outwards, and at last found himself gliding smoothly above the heads of the throng.

The boys ran after the Mole, shouting and waving; Rees did his best to ignore them, and after a few yards they tired and gave up.

Rees stared frankly at the man next to him, a thin, middle-aged individual with a sheaf of gold braid at his cuff. The man studied him with an expression of disdain, then moved almost imperceptibly to the far side of his seat.

He turned to Gover. ‘You call me a “mine rat”. What exactly is a “rat”?’

Gover sneered. ‘A creature of old Earth. Vermin, the lowest of the low. Have you heard of Earth? It’s the place we—’ he emphasized the word ‘—came from.’

Rees thought that over; then he studied the machine he was riding. ‘What did you call this thing?’

Gover looked at him with mock pity. ‘This is a bus, mine rat. Just a little something we have here in the civilized world.’

Rees studied the lines of the cylinder under its burden of furniture and passengers. It was a Mole all right; there were the scorch marks showing where - something - had been cut away. On an impulse he leaned over and thumped the surface of the ‘bus’ with his fist. ‘Status!’

Gover studiously ignored him. Rees was aware of his thin neighbour regarding him with curious disgust—

—and then the bus reported loudly, ‘Massive sensor dysfunction.’

The voice had sounded from somewhere under the thin man; he jumped and stared open-mouthed at the seat beneath him.

Gover looked at Rees with a grudging interest. ‘How did you do that?’

Rees smiled, relishing the moment. ‘Oh, it was nothing. You see, we have - ah - buses where I come from too. I’ll tell you about it some time.’

And with a delicious coolness he settled back to enjoy the ride.

 The journey lasted only a few minutes. The bus paused frequently, passengers alighting and climbing aboard at each stop.

They passed abruptly out of the mass of cables and slid over a clear expanse of deck. Unimpeded Nebula light dazzled Rees. When he looked back the cables were like a wall of textured metal hundreds of feet tall, topped by discs of foliage.

The nose of the bus began to rise.

At first Rees thought it was his imagination. Then he noticed the passengers shifting in their seats; and still the tilt increased, until it seemed to Rees that he was about to slide back down a metal slope to the cables.

He shook his head tiredly. He had had enough wonders for one shift. If only Gover would give him a few hints about what was going on—

He closed his eyes. Come on, think it through, he told himself. He thought of  the Raft as he had seen it from above. Had it looked bowl-shaped? No, it had been flat all the way to the Rim; he was sure of that. Then what?

Fear shot through him. Suppose the Raft was falling! Perhaps the cables on a thousand trees had snapped; perhaps the Raft was tipping over, spilling its human cargo into the pit of air—

He snorted as with a little more thought he saw it. The bus was climbing out of the Raft’s gravity well, which was deepest at the structure’s centre. If the bus’s brakes failed now it would roll back along the plane in from the Rim towards the Raft’s heart . . . just as if it were rolling downhill. In reality the Raft was, of course, a flat plate, fixed in space; but its central gravity field made it seem to tilt to anyone standing close to the Rim.

When the slope had risen to one in one the bus shuddered to a halt. A set of steps had been fixed to the deck alongside the bus’s path; they led to the very Rim. The passengers jumped down. ‘You stay there,’ Gover told Rees; and he set off after the others up the shallow stairs.

Fixed almost at the Rim was the huge, silhouetted form of what must be a supply machine. The passengers formed a small queue before it.

Rees obediently remained in his seat. He longed to examine the device at the Rim. But there would be another shift, time and fresh energy to pursue that.

It would be nice, though, to walk to the edge and peer into the depths of the Nebula . . . Perhaps he might even glimpse the Belt.

One by one the passengers returned to the bus bearing supply packets, like those which Pallis had brought to the Belt. The last passenger thumped the nose of the bus; the battered old machine lurched into motion and set off down the imaginary slope.

 Pallis’s cabin was a simple cube partitioned into three rooms: there was an eating area, a living room with seats and hammocks, and a cleaning area with a sink, toilet and shower head.

Pallis had changed into a long, heavy robe. The garment’s breast bore a stylized representation of a tree in the green braid which Rees had come to recognize as the badge of Pallis’s woodsman Class. He told Rees and Gover to clean themselves up. When it was Rees’s turn he approached the gleaming spigots with some awe; he barely recognized the clean, sparkling stuff that emerged as water.

Pallis prepared a meal, a rich meat-sim broth. Rees sat cross-legged on the cabin floor and ate eagerly. Gover sat in a chair wrapped in his customary silence.

Pallis’s home was free of decoration save for two items in the living area. One was a cage constructed of woven slats of wood, suspended from the ceiling; within it five or six young trees hovered and fizzed, immature branches whirling. They filled the room with motion and the scent of wood. Rees saw how the skitters, one or two adorned with bright flowers, fizzed towards the cabin lights, bumping in soft frustration against the walls of their cage. ‘I let them out when they’re too big,’ Pallis told Rees. ‘They’re just - company, I suppose. You know, there are some who bind up these babies with wire to stunt their growth, distort their shapes. I can’t envisage doing that. No matter how attractive the result.’

The other item of decoration was a photograph, a portrait of a woman. Such things weren’t unknown in the Belt - the ancient, fading images were handed down through families like shabby heirlooms - but this portrait was fresh and vivid. With Pallis’s permission Rees picked it up—

—and with a jolt he recognized the smiling face.

He turned to Pallis. ‘It’s Sheen.’

Pallis shifted uncomfortably in his chair, his scars flaring red. ‘I should have guessed you’d know her. We - used to be friends.’

Rees imagined the pilot and his shift supervisor together. The picture was a little incongruous - but not as immediately painful as some such couplings he had envisaged in the past. Pallis and Sheen was a concept he could live with.

He returned the photo to its frame and resumed his meal, chewing thoughtfully.

At the turn of the shift they settled for sleep.

Rees’s hammock was yielding and he relaxed, feeling somehow at home. The next shift would bring more changes, surprises and confusions; but he would face that when it came. For the next few hours he was safe, cupped in the bowl of the Raft as if in the palm of a hand.

 A respectful knock jolted Hollerbach out of his trance-like concentration. ‘Eh? Who the hell is that?’ His old eyes took a few seconds to focus - and his mind longer to clear of its whirl of food test results. He reached for his spectacles. Of course the ancient artefact didn’t really fit his eyes, but the discs of glass did help a little.

A tall, scarred man loomed into semi-focus, advancing hesitantly into the office. ‘It’s me, Scientist. Pallis.’

‘Oh, pilot. I saw your tree return, I think. Good trip?’

Pallis smiled tiredly. ‘I’m afraid not, sir. The miners have had a few troubles—’

‘Haven’t we all?’ Hollerbach grumbled. ‘I just hope we don’t poison the poor buggers with our food pods. Now then, Pallis, what can I do for you - oh, by the Bones, I’ve remembered. You’ve brought back that damn boy, haven’t you?’ He peered beyond Pallis; and there, sure enough, was the skinny, insolent figure of Gover. Hollerbach sighed. ‘Well, you’d better see Grye and return to your usual duties, lad. And your studies. Maybe we’ll make a Scientist of you yet, eh? Or,’ he muttered as Gover departed, ‘more likely I’ll lob you over the Rim myself. Is that all, Pallis?’

The tree-pilot looked embarrassed; he shifted awkwardly and his scar network flared crimson. ‘Not quite, sir. Rees!’

Now another boy approached the office. This one was dark and lean and dressed in the ragged remnants of a coverall - and he stopped in surprise at the doorway, eyes fixed to the floor.

‘Come on, lad,’ Pallis said, not unkindly. ‘It’s only carpet; it doesn’t bite.’

The strange boy stepped cautiously over the carpet until he stood before Hollerbach’s desk. He raised his eyes - and again his mouth dropped with obvious shock.

‘Good God, Pallis,’ Hollerbach said, running a hand self-consciously over his bald scalp, ‘what have you brought me here? Hasn’t he ever seen a Scientist before?’

Pallis coughed; he seemed to be trying to hide a laugh. ‘I don’t think it’s that, sir. With all respect, I doubt if the lad’s ever seen anyone so old.’

Hollerbach opened his mouth - then closed it again. He inspected the boy more carefully, noting the heavy muscles, the scarred hands and arms. ‘Where are you from, lad?’

He spoke up clearly. ‘The Belt.’

‘He’s a stowaway,’ Pallis said apologetically. ‘He travelled back with me and—’

‘And he’s got to be shipped straight home.’ Hollerbach sat back and folded his skinny arms. ‘I’m sorry, Pallis; we’re overpopulated as it is.’

‘I know that, sir, and I’m having the forms processed right now. As soon as a tree is loaded he could be gone.’

‘Then why bring him here?’

‘Because . . .’ Pallis hesitated. ‘Hollerbach, he’s a bright lad,’ he finished in a rush. ‘He can - he gets status reports from the buses—’

Hollerbach shrugged. ‘So do a good handful of smart kids every shift.’ He shook his head, amused. ‘Good grief, Pallis, you don’t change, do you? Do you remember how, as a kid, you’d bring me broken skitters? And I’d have to fix up little paper splints for the things. A damn lot of good it did them, of course, but it made you feel better.’

Pallis’s scars darkened furiously; he avoided Rees’s curious gaze.

‘And now you bring home this bright young stowaway and - what? - expect me to take him on as my chief apprentice?’

Pallis shrugged. ‘I thought, maybe just until the tree was ready . . .’

‘You thought wrong. I’m a busy man, tree-pilot.’

Pallis turned to the boy. ‘Tell him why you’re here. Tell him what you told me, on the tree.’

Rees was staring at Hollerbach. ‘I left the Belt to find out why the Nebula is dying,’ he said simply.

The Scientist sat forward, intrigued despite himself. ‘Oh, yes? We know why it’s dying. Hydrogen depletion. That’s obvious. What we don’t know is what to do about it.’

Rees studied him, apparently thinking it over. Then he asked: ‘What’s hydrogen?’

Hollerbach drummed his long fingers on the desk top, on the point of ordering Pallis out of the room . . . But Rees was waiting for an answer, a look of bright inquiry in his eyes.

‘Hmm. That would take more than a sentence to explain, lad.’ Another drum of the fingers. ‘Well, maybe it wouldn’t do any harm - and it might be amusing—’

‘Sir?’ Pallis asked.

‘Are you any good with a broom, lad? The Bones know we could do with someone to back up that useless article Gover. Yes, why not? Pallis, take him to  Grye. Get him a few chores to do; and tell Grye from me to start him on a bit of basic education. He may as well be useful while he’s eating our damn food. Just until the tree flies, mind.’

‘Hollerbach, thanks—’

‘Oh, get out, Pallis. You’ve won your battle. Now let me get on with my work. And in future keep your damn lame skitters to yourself!’
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A handbell shaken somewhere told him that the shift was over. Rees peeled off his protective gloves and with an expert eye surveyed the lab; after his efforts its floor and walls now gleamed in the light of the globes fixed to the ceiling.

He walked slowly out of the lab. The light from the star above made his exposed skin tingle, and he rested for a few seconds, drinking in gulps of antiseptic-free air. His back and thighs ached and the skin of his upper arms itched in a dozen places: trophies of splashes of powerful cleaning agents.

The few dozen shifts before the next tree departure seemed to be flying past. He drank in the exotic sights and scents of the Raft, anticipating a return to a lifetime in a lonely cabin in the Belt; he would pore over these memories as Pallis must treasure his photograph of Sheen.

But what he’d been shown and taught had been precious little, he admitted to himself - despite Hollerbach’s vague promises. The Scientists were an unprepossessing collection - mostly middle-aged, overweight and irritable. Brandishing the bits of braid that denoted their rank they moved about their strange tasks and ignored him. Grye, the assistant who’d been assigned the task of educating him, had done little more than provide Rees with a child’s picture book to help him read, together with a pile of quite incomprehensible lab reports.

Although he’d certainly learned enough about cleaning, he reflected ruefully.

But occasionally, just occasionally, his skitter-like imagination would be snagged by something. Like that series of bottles, set out like bar stock in one of the labs, filled with tree sap in various stages of hardening—

‘You! What’s your name? Oh, damn it, you, boy! Yes, you!’

Rees turned to see a pile of dusty volumes staggering towards him. ‘You, the lad from the mine. Come and give me a hand with this stuff . . .’ Over the volumes appeared a round face topped by a bald scalp, and Rees recognized Cipse, the Chief Navigator. Forgetting his aches he hurried towards the puffing Cipse and, with some delicacy, took the top half of the pile.

Cipse panted with relief. ‘Took your time, didn’t you?’

‘I’m sorry . . .’

‘Well, come on, come on; if we don’t get these printouts to the Bridge sharpish those buggers in my team will have cleared off to the bars again, you mark my words, and that’ll be another shift lost.’ Rees hesitated, and after a few paces Cipse turned. ‘By the Bones, lad, are you deaf as well as stupid?’

Rees felt his mouth working. ‘I . . . you want me to bring this stuff to the Bridge?’

‘No, of course not,’ Cipse said heavily. ‘I want you to run to the Rim and dump it over the side, what else . . .? Oh, for the love of - come on, come on!’

And he set off once more.

Rees stood there for a full half-minute.

The Bridge . . . !

Then he ran after Cipse towards the heart of the Raft.

 The city on the Raft had a simple structure. Seen from above - without its covering deck of trees - it would have appeared as a series of concentric circles.

The outermost circle, closest to the Rim, was fairly empty, studded by the imposing bulks of supply machines. Within that was a band of storage and industrial units, a noisy, smoky place. Next came residential areas, clusters of small cabins of wood and metal. Rees had come to understand that the lower-placed citizens occupied the cabins closest to the industrial region. Within the housing area was a small region containing various specialist buildings: a training unit, a crude hospital - and the labs of the Scientist class where Rees was living and working. Finally, the innermost disc of the Raft - into which Rees had not previously been allowed - was the preserve of the Officers.

And at the centre, at the hub of the Raft itself, was embedded the gleaming cylinder which Rees had spotted on his first arrival here.

The Bridge . . . And now, perhaps, he might be allowed to enter it.

The Officers’ cabins were larger and better finished than those of the ordinary crew; Rees stared with some awe at the carved door frames and curtained windows. Here there were no running children, no perspiring workers; Cipse slowed his bustle to a more stately walk, nodding to the gold-braided men and women they encountered.

Pain lanced through Rees’s foot as he stubbed his toe on a raised deck plate. His load of books tumbled to the surface, yellowed pages opening tiredly to reveal tables of numbers; each page was stamped with the mysterious letters ‘IBM’.

‘Oh, by the Bones, you useless mine rat!’ Cipse raged. Two young Officer cadets walked by; the braid in their new caps glittered in the starlight and they pointed at Rees, laughing quietly.

‘I’m sorry,’ Rees said, face burning. How had he tripped? The deck was a flat mosaic of welded iron plates . . . or was it? He stared down. The plates here were curved and studded with rivets, and their sheen was silvery, a contrast to the rusty tinge of the iron sheets further out. On one plate, a few feet away, was a blocky, rectangular design; it was tantalizingly incomplete, as if huge letters had once been painted on a curving wall, and the surface cut up and reassembled.

Cipse muttered, ‘Come on, come on . . .’

Rees picked up the books and hurried after Cipse. ‘Scientist,’ he said nervously, ‘why is the deck here so different?’

Cipse gave him a glance of exasperation. ‘Because, lad, the innermost part of the Raft is the oldest. The areas further out were added later, constructed of  sheets of star metal; this part was built of hull sections. All right?’

‘Hull? The hull of what?’

But Cipse, bustling along, would not reply.

Rees’s imagination whirled like a young tree. Hull plates! He imagined the hull of a Mole; if that were cut up and reassembled then that, too, would be an uneven thing of broken curves.

But the shell of a Mole would be much too small to provide all this area. He imagined a huge Mole, its mighty walls curving far above his head . . .

But that wouldn’t be a Mole. A Ship, then? Were the children’s tales of the Ship and its Crew true after all?

He felt frustration well up inside him; it was almost like the ache he sometimes felt to reach out to Sheen’s cool flesh . . . If only someone would tell him what was going on!

At last they passed through the innermost rank of dwellings and came to the Bridge. Rees found his pace slowing despite his will; he felt his heart pump within his chest.

The Bridge was beautiful. It appeared as a half-cylinder twice his height and perhaps a hundred paces long; it lay on its side, embedded neatly in the deck. Rees remembered flying under the Raft and seeing the other half of the cylinder hanging beneath the plates like some vast insect. The pile of books still in his arms, he stepped closer to the curving wall. The surface was of a matt, silvery metal that softened the harsh starlight to a pink-gold glow. An arched door frame had been cut into the wall; its lines were the finest, cleanest work Rees had ever seen. The plates of the disassembled hull lapped around the cylinder, and Rees saw how neatly they had been cut and joined to the wall.

He tried to imagine the men who had done this wonderful work. He had a vague picture of godlike creatures disassembling another, huge, cylinder with glowing blades . . . And later generations had added their crude accretions around the gleaming heart of the Raft, their grace and power dwindling as thousands of shifts wore away.

‘. . . I said now, mine rat!’ The Navigator’s face was pink with fury; Rees shook himself out of his daydream and hurried to join Cipse at the doorway.

Another Scientist emerged from the shining interior of the Bridge; he took Rees’s load. Cipse gave Rees one last glance. ‘Now get back to your work, and be thankful if I don’t tell Hollerbach to feed you to the reprocessing plants—’ Muttering, the Navigator turned and disappeared into the interior of the Bridge.

Reluctant to leave this magical area Rees reached out and stroked the silver wall with his fingertips - and pulled his hand back, startled; the surface was warm, almost like skin, and impossibly smooth. He pushed his hand flat against the wall and let his palm slide over the surface. It was utterly frictionless, as if slick with some oily fluid—

‘What’s this? A mine rat nibbling at our Bridge?’

He turned with a start. The two young Officers he had noticed earlier stood before him, hands on hips; they grinned easily. ‘Well, boy?’ the taller of them said. ‘Do you have any business here?’

‘No, I—’

‘Because if not, I suggest you clear off back to the Belt where the other rats hide out. Or perhaps we should help you on your way, eh, Jorge?’

‘Doav, why not?’

Rees studied the relaxed, handsome young men. Their words were scarcely harsher than Cipse’s had been . . . but the youth of these cadets, the way they aped their elders so unthinkingly, made their contempt almost impossible to stomach, and Rees felt a warm anger well up inside him.

But he couldn’t afford to make enemies.

Deliberately he turned his face away from the cadets and made to step past them . . . But the taller cadet, Doav, was in his way. ‘Well, rat?’ He extended one finger and poked at Rees’s shoulder—

—and, almost against his will, Rees grabbed the finger in one fist; with an easy turn of his wrist he bent the cadet’s hand back on itself. The young man’s elbow was forced forward to save the finger from snapping, and his knees bent into a half-kneel before Rees. Pain showed in a sheen of sweat on his brow, but he clenched his teeth, refusing to cry out.

Jorge’s smile faded; his hands hung at his sides, uncertain.

‘My name is Rees,’ the miner said slowly. ‘Remember that.’

He released the finger. Doav slumped to his knees, nursing his hand; he glared up. ‘I’ll remember you, Rees; have no fear,’ he hissed.

Already regretting his outburst Rees turned his back and walked away. The cadets didn’t follow.

 Slowly Rees dusted his way around Hollerbach’s office. Of all the areas to which his chores brought him access, this room was the most intriguing. He ran a fingertip along a row of books; their pages were black with age and the gilt on their spines had all but worn away. He traced letters one by one: E . . . n . . . c . . . y . . . c . . . Who, or what, was an ‘Encyclopaedia’? He daydreamed briefly about picking up a volume, letting it fall open . . .

Again that almost sexual hunger for knowledge swept through him.

Now his eye was caught by a machine, a thing of jewelled cogs and gears about the size of his cupped hands. At its centre was set a bright silver sphere; nine painted orbs were suspended on wires around the sphere. It was beautiful, but what the hell was it?

He glanced about. The office was empty. He couldn’t resist it.

He picked up the device, relishing the feel of the machined metal base—

‘Don’t drop it, will you?’

He started. The intricate device juggled through the air, painfully slowly; he grabbed it and returned it to its shelf.

He turned. Silhouetted in the doorway was Jaen, her broad, freckled face creased into a grin. After a few seconds he smiled back. ‘Thanks a lot,’ he said.

The apprentice walked towards him. ‘You should be glad it’s only me. Anybody else and you’d be off the Raft by now.’

He shrugged, watching her approach with mild pleasure. Jaen was the senior apprentice of Cipse, the Chief Navigator; only a few hundred shifts older than Rees, she was one of the few inhabitants of the labs to show him anything other  than contempt. She even seemed to forget he was a mine rat, sometimes . . . Jaen was a broad, stocky girl; her gait was confident but ungainly. Uncomfortably Rees found himself comparing her with Sheen. He was growing fond of Jaen; he believed she could become a good friend.

But her body didn’t pull at his with the intensity of the mine girl’s.

Jaen stood beside him and ran a casual fingertip over the little device. ‘Poor old Rees,’ she mocked. ‘I bet you don’t even know what this is, do you?’

He shrugged. ‘You know I don’t.’

‘It’s called an orrery.’ She spelt the word for him. ‘It’s a model of the Solar System.

‘The what?’

Jaen sighed, then she pointed at the silver orb at the heart of the orrery. ‘That’s a star. And these things are balls of - iron, I suppose, orbiting around it. They’re called planets. Mankind - the folk on the Raft, at least - originally came from one of these planets. The fourth, I think. Or maybe the third.’

Rees scratched his chin. ‘Really? There can’t have been too many of them.’

‘Why not?’

‘No room. If the planet was any size the gees would be too high. The star kernel back home is only fifty yards wide - and it’s mostly air - and it has a surface gravity of five gee.’

‘Yeah? Well, this planet was a lot bigger. It was—’ She extended her hands. ‘Miles wide. And the gravity wasn’t crushing. Things were different.’

‘How?’

‘ . . . I’m not sure. But the surface gravity was probably only, I don’t know, three or four gee.’

He thought that over. ‘In that case, what’s a gee? I mean, why is a gee the size it is - no larger and no smaller?’

Jaen had been about to say something else; now she frowned in exasperation. ‘Rees, I haven’t the faintest idea. By the Bones, you ask stupid questions. I’m almost tempted not to tell you the most interesting thing about the orrery.’

‘What?’

‘That the System was huge. The orbit of the planet took about a thousand shifts . . . and the star at the centre was a million miles wide!’

He thought that over. ‘Garbage,’ he said.

She laughed. ‘What do you know?’

‘A star like that is impossible. It would just implode.’

‘You know it all.’ She grinned at him. ‘I just hope you’re as clever at lugging supplies in from the Rim. Come on; Grye has given us a list of stuff to collect.’

‘OK.’

Carrying his cleaning equipment he followed her broad back from Hollerbach’s office. He glanced back once at the orrery, sitting gleaming in the shadows of its shelf.

A million miles? Ridiculous, of course.

But what if . . .?

They sat side by side on the bus; the machine’s huge tyres made the journey soothingly smooth.

Rees surveyed the mottled plates of the Raft, the people hurrying by on tasks and errands of whose nature even now he was uncertain. His fellow passengers sat patiently through the journey, some of them reading. Rees found these casual displays of literacy somehow startling.

He found himself sighing.

‘What’s the matter with you?’

He grinned ruefully at Jaen. ‘Sorry. It’s just . . . I’ve been here such a short time, and I seem to have learned so little.’

She frowned. ‘I thought you were getting some kind of crammer classes from Cipse and Grye.’

‘Not really,’ he admitted. ‘I guess I can see their point of view. I wouldn’t want to waste time on a stowaway who is liable to be dumped back home within a few shifts.’

She scratched her nose. ‘That might be the reason. But the two of them have never been shy of parading their knowledge in front of me. Rees, you ask damn hard questions. I suspect they’re a little afraid of you.’

‘That’s crazy—’

‘Let’s face it, most of those old buggers don’t know all that much. Hollerbach does, I think; and one or two others. But the rest just follow the ancient printouts and hope for the best. Look at the way they patch up the ancient instruments with wood and bits of string . . . They’d be lost if anything really unexpected happened - or if anyone asked them a question from a strange angle.’

Rees thought that over and reflected how far his view of the Scientists had shifted since his arrival here. Now he saw that they were frail humans like himself, struggling to do their best in a world growing shabbier. ‘Anyway,’ he said, ‘it doesn’t make a lot of difference. Every time I open my eyes I see questions that don’t get answered. For instance, on every page of Cipse’s numbers books is written “IBM”. What does that mean?’

She laughed. ‘You’ve got me there. Maybe it’s something to do with the way those books were produced. They come from the Ship, you know.’

His interest quickened. ‘The Ship? You know, I’ve heard so many stories about that I’ve no idea what’s true.’

‘My understanding is that there really was a Ship. It was broken up to form the basis of the Raft itself.’

He pondered that. ‘And the original Crew printed those books?’

She hesitated, obviously near the limits of her knowledge. ‘They were produced a few generations later. The first Crew had kept their understanding in some kind of machine.’

‘What machine?’

‘. . . I don’t know. Maybe a talking machine, like the buses. The thing was more than a recording device, though. It could do calculations and computations.’

‘How?’

‘Rees,’ she said heavily, ‘if I knew that I’d build one. OK? Anyway, with the passing of time the machine began to fail, and the crew were afraid they wouldn’t  be able to continue their computations. So, before it expired, the machine printed out everything it knew. And that includes an ancient type of table called “logarithms” to help us do calculations. That’s what Cipse was lugging in to the Bridge. Maybe you’ll learn how to use logarithms, some day.’

‘Yeah. Maybe.’

The bus rolled out of the thicket of cables; Rees found himself squinting in the harsh light of the star poised above the Raft.

Jaen was saying, ‘You understand Cipse’s job, do you?’

‘I think so, he said slowly. ‘Cipse is a Navigator. His job is to work out where the Raft should move to.’

Jaen nodded. ‘And the reason we have to do that is to get out of the path of the stars falling in from the rim of the Nebula.’ She jerked a thumb at the glowing sphere above. ‘Like that one. In the Bridge they keep records of approaching stars, so they can move the Raft in plenty of time. I reckon we’ll be shifting soon . . . That’s a sight to see, Rees; I hope you don’t miss it. All the trees tilting in unison, the rush of wind across the deck - and if I get through my appraisal I’ll be working on the moving team.’

‘Good for you,’ he said sourly.

With a sudden seriousness she patted his arm. ‘Don’t give up hope, miner. You’re not off the Raft yet.’

He smiled at her, and they spent the rest of the journey in silence.

The bus reached the edge of the Raft’s gravity well. The Rim approached like a knife edge against the sky, and the bus strained to a halt beside a broad stairway. Rees and Jaen joined a queue of passengers before a supply dispenser. An attendant sat sullenly beside the machine, silhouetted against the sky; Rees, staring absently, found him vaguely familiar.

The supply machine was an irregular block as tall as two men. Outlets pierced its broad face, surrounding a simple control panel reminiscent to Rees of the Mole’s. On the far side a nozzle like a huge mouth strained outwards at the atmosphere of the Nebula; Rees had learned that the machine’s raw material was drawn in by that nozzle from the life-rich air, and it wasn’t hard to imagine the machine taking huge breaths through those metal lips.

Jaen murmured in his ear: ‘Powered by a mini black hole, you know.’

He jumped. ‘A what?’

She grinned. ‘You don’t know? I’ll tell you later.’

‘You enjoy this, don’t you?’ he hissed.

Away from the shelter of the flying forest the starlight from above was intense. Rees found sweat droplets trickling into his eyes; he blinked, and found himself staring at the broad neck of the man in front of him. The flesh was studded with coarse black hair and was glistening damp near the collar. The man raised a wide, pug face to the star. ‘Damn heat,’ he grunted. ‘Don’t know why we’re still sitting underneath the bloody thing. Mith ought to get off his fat arse and do something about it. Eh?’ He glared inquisitively at Rees.

Rees smiled back uncertainly. The man gave him a strange look, then turned away.

After uncomfortable minutes the queue cleared, passengers squeezing past  them down the stairs with their packets of food, water and other materials. Watched by the sullen attendant, Rees and Jaen stepped up to the machine; Jaen began to tap into the control panel one of the Scientists’ registration numbers, and then a complex sequence detailing their requirements. Rees marvelled at the way her fingers flew over the keyboard - yet another skill he might never get the chance to learn . . .

And he became aware that the attendant was grinning at him. The man sat on a tall wooden stool, arms folded; black stripes were stitched into his shabby coverall. ‘Well, well,’ he said slowly. ‘It’s the mine rat.’

‘Hello, Gover,’ Rees said stiffly.

‘Still skivvying for those old farts in Science, eh? I’d have thought they’d chuck you into the nozzles by now. All you mine rats are good for . . .’

Rees found his fists clenching; his biceps bunched almost painfully.

‘So you’re still the same nasty piece of work, eh, Gover?’ Jaen snapped. ‘Getting thrown out of Science hasn’t helped your character development, then.’

Gover bared yellow teeth. ‘I chose to leave. I’m not spending my life with those useless old space-wasters. At least with Infrastructure I’m doing real work. Learning real skills.’

Jaen lodged her fists on her hips. ‘Gover, if it wasn’t for the Scientists the Raft would have been destroyed generations ago.’

He sniffed, looking bored. ‘Sure. You keep believing it.’

‘It’s the truth.’

‘Maybe once. But what about now? Why haven’t they moved us out from under that thing in the sky, then?’

Jaen took an angry breath . . . then hesitated, having no easy answer.

Gover didn’t seem interested in his small victory. ‘It doesn’t matter. Think what you want. The people who really keep this Raft flying - Infrastructure, the woodsmen, the carpenters and metal-workers - we are going to be heard before long. And that will be the start of the long drop for all the parasites.’

Jaen frowned. ‘What’s that supposed to mean?’

But Gover had turned away, smiling cynically; and a man behind them growled, ‘Come on; move it, you two.’

They returned to the bus clutching pallets of supplies. Rees said, ‘What if he’s right, Jaen? What if the Scientists, the Officers are - not allowed to work any more?’

She shivered. ‘Then it’s the end of the Raft. But I know Gover; he’s just puffing up his own importance, to make us think he’s happy with his move to Infrastructure. He’s always been the same.’

Rees frowned. Maybe, he thought.

But Gover had sounded very sure.

 A few shifts later Hollerbach asked to see Rees.

Rees paused outside the Chief Scientist’s office, drawing deep breaths. He felt as if he were poised on the Rim of the Raft; the next few moments might shape the rest of his life.

Pushing his shoulders back he entered the office.

Hollerbach was bent over paperwork by the light of a globe over his desk. He scowled up at Rees’s approach. ‘Eh? Who’s that? Oh, yes; the miner lad. Come in, come in.’ He waved Rees to a chair before the desk; then he rested back in his armchair, bony arms folded behind his head. The light above the desk made the hollows around his eyes seem enormously deep.

‘You asked to see me,’ Rees said.

‘I did, didn’t I?’ Hollerbach stared frankly at Rees. ‘Now then; I hear you’ve been making yourself useful around the place. You’re a hard worker, and that’s something all too rare . . . So thank you for what you’ve done. But,’ he went on gently, ‘a supply tree has been loaded and is ready to fly to the Belt. Next shift. What I have to decide is whether you’re to be on it or not.’

A thrill coursed through Rees; perhaps he still had a chance to earn a place here. Anticipating some kind of test, he hastily reviewed the fragments of knowledge he had acquired.

Hollerbach got out of his chair and began to walk around the office. ‘You know we’re overpopulated here,’ he said. ‘And we have . . . problems with the supply dispensers, so that’s not going to get any easier. On the other hand, now that I’ve shed that useless article Gover I have a vacancy in the labs. But unless it’s really justified I can’t make a case for keeping you.’

Rees waited.

Hollerbach frowned. ‘You keep your own counsel, don’t you, lad? Very well . . . If you were going to ask me one question, now, before you’re shipped out of here - and I guaranteed to answer it as fully as I could - what would it be?’

Rees felt his heart pound. Here was the test, the moment of Rim balancing - but it had come in such an unexpected form. One question! What was the one key that might unlock the secrets against which his mind battered like a skitter against a globe lamp?

The seconds ticked away; Hollerbach regarded him steadily, thin hands steepled before his face.

At last, almost on impulse, Rees asked: ‘What’s a gee?’

Hollerbach frowned. ‘Explain.’

Rees bunched his fists. ‘We live in a universe filled with strong, shifting gravity fields. But we have a standard unit of gravitational acceleration . . . a gee. Why should this be so? And why should it have the particular value it does?’

Hollerbach nodded. ‘And what answer would you anticipate?’

‘That the gee relates to the place man came from. It must have had a large area over which gravity was stable, with a value of what we call a gee. So that became the standard. There’s nowhere in the universe with such a region - not even the Raft. So maybe some huge Raft in the past, that’s now broken up—’

Hollerbach smiled, the skin stretching over his bony jaw. ‘That’s not bad thinking . . . Suppose I told you that there has never been anywhere in this universe with such a region?’

Rees thought that over. ‘Then I’d suggest that men came here from somewhere else.’

‘Are you sure about that?’

‘Of course not,’ Rees said defensively. ‘I’d have to check it out . . . find more evidence.’

The old Scientist shook his head. ‘Boy, I suspect there’s more scientific method in your untrained head than in whole cadres of my so-called assistants.’

‘But what’s the answer?’

Hollerbach laughed. ‘You are a rare creature, aren’t you? More interested in understanding than in your own fate . . .

‘Well, I’ll tell you. Your guess was quite right. Men don’t belong in this universe. We came here in a Ship. We passed through something called Bolder’s Ring, which was a kind of gateway. Somewhere in the cosmos on the other side of the Ring is the world we came from. It’s a planet, incidentally; a sphere, not a Raft, about eight thousand miles wide. And its surface has a gravity of exactly one gee.’

Rees frowned. ‘Then it must be made of some gas.’

Hollerbach took the orrery from the shelf and studied the tiny planets. ‘It’s a ball of iron, actually. It couldn’t exist . . . here.

‘Gravity is the key to the absurd place we’re stranded in, you see; gravity here is a billion times as strong as in the universe we came from. Here our home planet would have a surface gravity of a billion gees - if it didn’t implode in an instant. And celestial mechanics are a joke. The home world takes more than a thousand shifts to orbit around its star. Here it would take just seventeen minutes!

‘Rees, we don’t believe the Crew intended to bring the Ship here. It was probably an accident. As soon as the increased gravity hit, large parts of the Ship collapsed. Including whatever they used to propel it through the air. They must have fallen into the Nebula, barely understanding what was happening, frantically seeking a way to stay out of the Core . . .’

Rees thought of the foundry implosion and his imagination began to construct a scene . . .

. . . Crew members hurried through the corridors of their falling Ship; smoke filled the passageways as lurid flames singed the air. The hull was breached; the raw air of the Nebula scoured through the cabins, and through rents in the silver walls the Crew saw flying trees and huge, cloudy whales, all utterly unlike anything in their experience . . .

‘The Bones alone know how they survived those first few shifts. But survive they did; they harnessed trees and stayed out of the clutches of the Core; and gradually men spread through the Nebula, to the Belt worlds and beyond—’

‘What?’ Rees’s focus snapped back to the present. ‘But I thought you were describing how the Raft folk got here . . . I assumed that Belt folk and the others—’

‘Came from somewhere else?’ Hollerbach smiled, looking tired. ‘It’s rather convenient for us, in comparative comfort here on the Raft, to believe so; but the fact is that all the humans in the Nebula originated on the Ship. Yes, even the Boneys. And in fact this myth of disparate origins is probably damaging the species. We need to cross-breed, to expand the size of our gene pool . . .’

Rees thought that over. In retrospect there were so many obvious points of similarity between life here and in the Belt. But the thought of the obvious  differences, of the relentless harshness of Belt life, began to fill him with a cold anger.

Why, for instance, shouldn’t the Belt have its own supply machine? If they had a shared origin surely the miners were as entitled as the Raft dwellers . . .

There would be time to think on this later. He tried to concentrate on what Hollerbach was saying. ‘. . . So I’ll be frank with you, young man. We know the Nebula is almost spent. And unless we do something about it we’ll be spent too.’

‘What will happen? Will the air turn unbreathable?’

Hollerbach replaced the orrery tenderly. ‘Probably. But long before that the stars will go out. It will get cold and dark . . . and the trees will start to fail.

‘We’ll have nothing to hold us steady any more. We’ll fall into the Core, and that will be that. It should be quite a ride . . .

‘If we’re not to take that death ride, Rees, we need Scientists. Young ones; inquiring ones who might think up a way out of the trap the Nebula is becoming. Rees, the secret of a Scientist is not what he knows. It’s what he asks. I think you’ve got that trick. Maybe, anyway . . .’

A flush warmed Rees’s cheeks. ‘You’re saying I can stay?’

Hollerbach sniffed. ‘It’s still probationary, mind; for as long as I think it needs to be. And we’ll have to fix up some real education for you. Chase Grye a bit harder, will you?’ The old Scientist shuffled back to his desk and lowered himself into his seat. He took his spectacles from a pocket of his robe, perched them on his nose, and bent once more over his papers. He glanced up at Rees. ‘Anything else?’

Rees found himself grinning. ‘Can I ask one more question?’

Hollerbach frowned in irritation. ‘Well, if you must—’

‘Tell me about the stars. On the other side of Bolder’s Ring. Are they really a million miles across?’

Hollerbach tried to maintain his mask of irritation; but it dissolved into a half-smile. ‘Yes. And some much bigger! They’re far apart, studded around an almost empty sky. And they last, not a thousand shifts like the wretched specimens here, but thousands of billions of shifts!’

Rees tried to imagine such glory. ‘But . . . how?’

Hollerbach began to tell him.
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After Rees’s interview with Hollerbach, Grye took him to a dormitory building. There was room for about fifty people in the long, flat building, and Rees, overwhelmed by self-consciousness, trailed the fussy Scientist down an aisle between two rows of simple pallets. Beside each pallet was a small cupboard and a rack on which clothes could be hung; Rees found himself staring curiously at the few personal possessions scattered on the floor and cupboard tops - combs and razors, small mirrors, simple sewing kits, here and there photographs of families or young women. One young man - another Science apprentice, judging by the crimson strands woven into his coveralls - lounged on a pallet. He raised narrow eyebrows at Rees’s unkempt appearance, but he nodded, friendly enough. Rees nodded back, his cheeks burning, and hurried after Grye.

He wondered what this place was. Pallis’s cabin - where he had lodged since his arrival - had seemed unimaginably luxurious to his Belt-developed tastes, and this was hardly so grand, but surely still the dwelling of some exalted class. Perhaps Rees was to clean it out; maybe he would be given somewhere to sleep nearby—

They reached a pallet free of sheets or blankets; the cupboard beside it swung open, empty. Grye waved his hand dismissively. ‘Here will do, I think.’ And he turned to walk back down the dormitory.

Rees, confused, followed him

Grye turned on him. ‘By all the bloody Bones, what’s the matter with you, boy? Don’t you understand simple speech?’

‘I’m sorry—’

‘Here.’ Grye pointed once more at the pallet and spoke slowly and excessively clearly, as if to a simple child. ‘You will sleep here from now on. Do I need to write it down?’

‘No—’

‘Put your personal possessions in the cupboard.’

‘I don’t have any—’

‘Get yourself blankets from the stores,’ Grye said. ‘The others will show you where.’ And, oblivious of Rees’s lost stare at his back, Grye scurried from the building and on to his next chore.

Rees sat on the pallet - it was soft and clean - and ran a finger over the well-worked lines of the little cupboard. His cupboard.

His breath gathered in him and he felt a deep warmth spread through his face. Yes, it was his cupboard, his pallet - this was his place on the Raft.

He really had made it.

He sat on the pallet for some hours, oblivious of the amused stares of the dormitory’s other occupants. Just to be still, safe, to be able to anticipate classes tomorrow; that was enough for now.

‘I heard how you fooled old Hollerbach.’

The words floated through Rees’s numbness; looking up, he found himself staring into the fine, cruel face of the Officer cadet he had bested outside the Bridge - he fumbled for the name - Doav? ‘As if having to live in these shacks wasn’t bad enough. Now we have to share them with the likes of this rat—’

Rees looked within himself and found only calm and acceptance. This wasn’t a time for fighting. Deliberately he looked into Doav’s eyes, grinned slowly, and winked.

Doav snorted and turned away. With much noise and banging of cupboards he collected his belongings from a pallet a few places from Rees’s and moved them to the far end of the hut.

Later, the friendly lad who had acknowledged Rees earlier strolled past his pallet. ‘Don’t worry about Doav. We’re not all as bad.’

Rees thanked him, appreciating the gesture. But he noticed that the boy did not move his place any nearer to Rees’s, and as the shift end neared and more apprentices gathered for sleep it soon became apparent that Rees’s pallet was an island surrounded by a little moat of empty places.

He lay down on his unmade bed, tucked his legs, and smiled, not worried one bit.

 In theory, Rees learned, the Raft was a classless society. The ranks of Scientists, Officers and the rest were open to anyone regardless of the circumstances of their birth, depending only on merit and opportunity. The ‘Classes’ of the Raft were based on roles of the Crew of the semi-legendary Ship; they denoted function and utility, so he was told, and not power or position. So the Officers were not a ruling class; they were servants of the rest, bearing a heavy responsibility for the day-to-day maintenance of the Raft’s social order and infrastructure. In this analysis the Captain was the least of all, weighed down by the heaviest burden.

So he was told.

At first Rees, his experience of human society limited to the harsh environment of the Belt, was prepared to believe what he was taught so solemnly, and he dismissed the snobbish cruelty of Doav and the rest as expressions of immaturity. But as his circle of acquaintances widened, and as his understanding - formally and informally acquired - grew, he formed a rather different picture.

It was certainly possible for a young person from a non-Officer Class to become an Officer. But, oddly enough, it never happened. The other Classes, excluded from power by the hereditary rule of the Officers, reacted by building what power bases they could. So the Infrastructure personnel had turned the  Raft’s engineering details into an arcane mystery known only to initiates; and without appeasement of their key figures - men like Pallis’s acquaintance, Decker - they would exert their power to cut water or food supplies, dam up the sewers built into the deck, or bring the Raft to a halt in any of a hundred ways.

Even the Scientists, whose very reason for being was the pursuit of understanding, were not immune from this rivalry for power.

The Scientists were crucial to the Raft’s survival. In such matters as the moving of the Raft, the control of epidemics, the redesign of sections of the Raft itself, their knowledge and structured way of thinking was essential. And without the tradition the Scientists maintained - which explained how the universe worked, how humans could survive in it - the fragile social and engineering web which comprised the Raft would surely disintegrate within a few thousand shifts. It wasn’t its orbit around the Core which kept the Raft aloft, Rees told himself; it was the continuance of human understanding.

So the Scientists had a vital, almost sacred responsibility. But, Rees reflected, it didn’t stop them using their precious knowledge for advantage every bit as unscrupulously as any of Decker’s workmen blocking up a sewer. The Scientists had a statutory obligation to educate every apprentice of supervisory status regardless of Class, and they did so - to a nominal extent. But only Science apprentices, like Rees, were allowed past the bare facts and actually to see the ancient books and instruments . . .

Knowledge was hoarded. And so only those close to the Scientists had any real understanding of humanity’s origins, even of the nature of the Raft, the Nebula. Listening to chatter in refectories and food machine queues Rees came to understand that most people were more concerned about this shift’s ration size, or the outcome of spurious sporting contests, than the larger issues of racial survival. It was as if the Nebula was eternal, as if the Raft itself was fixed atop a pillar of steel, securely and for all time!

The mass of people was ignorant, driven by fashions, fads and the tongues of orators . . . even on the Raft. As for the human colonies away from the Raft - the Belt mine and (perhaps) the legendary, lost Boney worlds - there, Rees knew from his own experience, understanding of the human past and the structure of the universe had been reduced to little more than fanciful tales.

Fortunately for the Scientists, most of the other Classes’ apprentices were quite happy with this state of affairs. The Officer cadets in particular sat through their lectures with every expression of disdain, clearly eager to abandon this dry stuff for the quick of life, the exercise of power.

So the Scientists went unchallenged, but Rees wasn’t sure about the wisdom of their policy. The Raft itself, while still comfortable and well-supplied compared to the Belt, was now riven by shortages. Discontent was widespread, and - since the people did not have the knowledge to understand the (more or less) genuine contribution to their welfare made by the more privileged Classes - those Classes were more often than not the target of unfocused resentment.

It was an unstable mixture.

And the enslaving of knowledge had another adverse effect, Rees realized. Turning facts into precious things made them seem sacred, immutable; and so  he saw Scientists scrutinise old printouts and intone litanies of wisdom brought here by the Ship and its Crew, unwilling - or unable - to entertain the idea that there might be facts beyond the ageing pages, even - breathe it quietly - inaccuracies and mistakes!

 Despite all his doubts and questions, Rees found the shifts following his acceptance the happiest of his life. As a fully fledged apprentice he was entitled to more than Grye’s grudging picture-book sessions; now he sat in classes with the other apprentices and learned in a structured and consistent way. For hours outside his class time he would study his books and photographs - and he would never forget an ancient picture buried in one battered folder, a photograph of the blue rim of the Nebula.

Blue!

The magical colour filled his eyes, every bit as clear and cool as he had always imagined.

At first, Rees sat, awkwardly, with apprentices some thousands of shifts younger than himself; but his understanding progressed rapidly, to the grudging admiration of his tutors, and before long he had caught up and was allowed to join the classes of Hollerbach himself.

Hollerbach’s style as a teacher was as vivid and captivating as the man himself. Abandoning yellowing texts and ancient photographs, the old Scientist would challenge his charges to think for themselves, adorning the concepts he described with words and gestures.

One shift he had each member of the class build a simple pendulum - a dense metal bob attached to a length of string - and time its oscillation against the burning of a candle. Rees set up his pendulum, limiting the oscillations to a few degrees as Hollerbach instructed, and counted the swings carefully. A few benches along he was vaguely aware of Doav languidly going through the motions of the experiment; whenever Hollerbach’s fierce eye was averted Doav would poke at the swinging bob before him, elaborately bored.

It didn’t take long for the students to establish that the period of the pendulum’s swing depended only on the length of the string - and was independent of the mass of the bob.

This simple fact seemed wonderful to Rees (and that he had found it out for himself made it still more so); he stayed in the little student lab for many hours after the end of the class extending the experiment, probing different mass ranges and larger amplitudes of swing.

The next class was a surprise. Hollerbach entered grandly and eyed the students, bade them pick up the retort stands to which their pendulums were still fixed, and beckoned. Then he turned and marched from the lab.

The students nervously followed, clutching their retorts; Doav rolled his eyes at the tedium of it all.

Hollerbach led them on a respectable hike, out along an avenue beneath the canopy of turning trees. The sky was clear of cloud today and starlight dappled the plates of the deck. Despite his age Hollerbach kept up a good pace, and by the time he paused, under open sky a few yards beyond the edge of the flying  forest, Rees suspected that his weren’t the only young legs that ached a little. He looked around curiously, blinking in the direct starlight; since beginning classes he had scarcely had a chance to come out this way, and the apparent tilt of the riveted deck under his feet felt strange.

Solemnly Hollerbach lowered himself to the deck plates and sat cross-legged, then bade his students do the same. He fixed a series of candles to the plates. ‘Now, ladies and gentlemen,’ he boomed, ‘I would like you to repeat your experiments of our last class. Set up your pendulum.’

There were stifled groans around the class, presumably inaudible to Hollerbach. The students began work, and Hollerbach, restless, got up and paced among them. ‘You are Scientists, remember,’ he told them. ‘You are here to observe, not judge; you are here to measure and understand . . .’

Rees’s results were . . . odd. As Hollerbach’s supply of candles burned through he went over his results carefully, repeating and testing.

At last Hollerbach called them to order. ‘Conclusions, please? Doav?’

Rees heard the cadet’s breathy groan. ‘No difference,’ he said languidly. ‘Same result curve as last time.’

Rees frowned. That was wrong; the periods he had measured had been greater than yesterday’s - by a small amount, granted, but greater consistently.

The silence gathered. Doav shifted uneasily.

Then Hollerbach let him have it. Rees tried not to grin as the old Scientist tore into the cadet’s sloppy methods, his closed mind, his laziness, his lack of fitness to wear the golden braids. By the end of it Doav’s cheeks burned crimson.

‘Let’s have the truth,’ Hollerbach muttered, breathing hard. ‘Baert . . .?’

The next apprentice supplied an answer consistent with Rees’s. Hollerbach said, ‘Then what has happened? How have the conditions of this experiment changed?’

The students speculated, listing the effect of the starlight on the pendulum bobs, the greater inaccuracy of the timing method - Hollerbach’s candles flickered far more out here than in the lab - and many other ideas. Hollerbach listened gravely, occasionally nodding.

None of it convinced Rees. He stared at the simple device, willing it to offer up its secrets.

At last Baert said hesitantly, ‘What about gravity?’

Hollerbach raised his eyebrows. ‘What about it?’

Baert was a slender, tall boy; now he rubbed his thin nose uncertainly. ‘We’re a little further from the Raft’s centre of gravity here, aren’t we? So the pull of gravity on the pendulum bob will be a bit less . . .’

Hollerbach eyed him fiercely, saying nothing. Baert flushed and went on, ‘It’s gravity that makes the bob swing, by pulling at it. So if gravity’s less, the period will be longer . . . Does that make sense?’

Hollerbach rocked his head from side to side. ‘At least that’s a little less dubious than some of the other proposals I’ve heard. But if so, what precisely is the relationship between the strength of gravity and the period?’

‘We can’t say,’ Rees blurted. ‘Not without more data.’

‘Now that,’ Hollerbach said, ‘is the first intelligent thing any of you have said  this shift. Well, ladies and gentlemen, I suggest you proceed to gather your facts. Let me know what you find out.’ He stood, stiffly, and walked away.

The students dispersed to their task with varying degrees of enthusiasm. Rees went at it with a will, and for the next few shifts scoured the deck, armed with his pendulum, notepad and supply of candles. He recorded the period of the pendulum, made careful notes and drew logarithmic scale graphs - and more; carefully he observed how the plane of the pendulum’s swing formed various angles with the surface, showing how the local vertical was changing as he moved across the face of the Raft. And he watched the slow, uncertain oscillations of the pendulum at the Rim itself.

At last he took his findings to Hollerbach. ‘I think I have it,’ he said hesitantly. ‘The period of the pendulum is proportional to the square root of its length . . . and also inversely proportional to the square root of the acceleration due to gravity.’

Hollerbach said nothing; he steepled liver-spotted fingers before his face and regarded Rees gravely.

At length Rees blurted, ‘Am I correct?’

Hollerbach looked disappointed. ‘You must learn, boy, that in this business there are no right answers. There are only good guesses. You have made an empirical prediction; well, fine. Now you must check it against the body of theory you have learned.’

Inwardly Rees groaned. But he went away and did so.

Later he showed his findings on the strength and direction of the Raft’s gravitational field to Hollerbach. ‘The way the field varies is quite complex,’ he said. ‘At first I thought it might fall off as the inverse square of the distance from the centre of the Raft; but you can see that’s not true . . .’

‘The inverse square law holds only for point masses, or for perfectly spherical objects. Not for something shaped like a dinner plate, like the Raft.’

‘Then what is . . .?’

Hollerbach merely eyed him.

‘I know,’ Rees sighed. ‘I should go and work it out. Right?’

It took him longer than the pendulum problem. He had to learn to integrate in three dimensions . . . and how to use vector forces and equipotential surfaces . . . and how to make sensible approximating assumptions.

But he did it. And when he’d done that, there was another problem. And another, and still another . . .

 It wasn’t all work.

One shift Baert, with whom Rees struck up a diffident friendship, offered Rees a spare ticket to something called the Theatre of Light. ‘I won’t pretend you’re my first choice companion,’ Baert grinned. ‘She was a bit better looking than you . . . But I don’t want to miss the show, or waste a ticket.’

Rees thanked him, turning the strip of cardboard over in his hands. ‘The Theatre of Light? What is it? What goes on there?’

‘There aren’t too many theatres in the Belt, eh? Well, if you haven’t heard, wait and see . . .’

The Theatre was situated beyond the tethered forest, about three-quarters of the way to the Rim. There was a bus service from the Raft’s central regions but Baert and Rees chose to walk. By the time they had reached the head-high fence which surrounded the Theatre the deck appeared to be sloping quite steeply, and the walk had become a respectable climb. Out here on the exposed deck, far from the cover of the forest canopy, the heat of the star above the Raft was a tangible thing, and both of them arrived with faces slick with sweat.

Baert turned awkwardly, slippered feet gripping at the riveted slope, and grinned down at Rees. ‘Kind of a hike,’ he said. ‘But it’ll be worth it. Do you have your ticket?’

Rees fumbled in his pockets until he found the precious piece of cardboard. Bemused, he watched as Baert presented the tickets to a doorkeeper and then followed Baert through a narrow gate.

The Theatre of Light was an oval some fifty yards along its long axis, which ran down the apparent slope of the deck. Benches were fixed across the upper part of the Theatre. Rees and Baert took their places and Rees found himself looking down at a small stage which was fixed on stilts so that it rested at the local horizontal - so at an angle to the ‘tilted’ deck - and beyond the stage, serving as a mighty backdrop to the show, he could see the centre of the Raft tip away, a vast metal slope of boxy buildings and whirling, rustling trees.

The Theatre filled up rapidly. Rees estimated there was room for about a hundred people here, and he shivered a little, uncomfortable at the thought of so many people in one place.

‘Drinks?’

He turned with a start. A girl, luminously pretty, stood beside his seat with a tray of glasses. He tried to smile back and form an answer, but there was something odd about the way she was standing . . .

Without effort or discomfort she was standing perpendicularly to the deck; she ignored the apparent tilt of the deck and stood as naturally as if it were level. Rees felt his jaw drop, and all his carefully constructed reasoning about the illusory tilt of the deck evaporated. For if she was vertical then he was sitting at an angle with nothing at his back—

With a stifled yell he tumbled backwards.

Baert, laughing, helped him up, and the girl, with an apologetic smile, presented him with a tumbler of some clear, sweet beverage. Rees could feel his cheeks burn like stars. ‘What was all that about?’

Baert suppressed his laughter. ‘I’m sorry. It gets them every time. I should have warned you, really . . .’

‘But how does she walk like that?’

Baert’s thin shoulders moved in a shrug. ‘If I knew it would spoil the fun. Magnetic soles on her shoes? The funny thing is, it’s not the girl that knocks you over . . . It’s the collapse of your own perceptions, the failure of your sense of balance.’

‘Yeah, hilarious.’ Rees sucked sourly at his drink and watched the girl move through the crowd. Her footsteps seemed easy and natural, and try as he might he failed to see how she kept her balance. Soon, though, there were more  spectacular acts to watch. Jugglers, for instance, with clubs that swooped and soared in arcs at quite impossible angles, returning infallibly to their owners’ hands.

During applause Rees said to Baert, ‘It’s like magic.’

‘Not magic,’ the other said. ‘Simple physics; that’s all there is to it. I guess this is making your miner’s eyes pop out, eh?’

Rees frowned. On the Belt there wasn’t a lot of time for juggling . . . and no doubt the labour of the miners was going to pay for all this, in some indirect fashion. Discreetly he glanced around at the rest of the audience. Plenty of gold and crimson braid, not a lot of black or the other colours. Upper Classes only? He suppressed a stab of resentment and returned his attention to the show.

Soon it was time for the main feature. A trampoline was set up to cover the stage and the crowd grew hushed. Some wind instrument evoked a plaintive melody and a man and a woman dressed in simple leotards took the stage. They bowed once to the audience, climbed onto the trampoline, and together began to soar high into the starlit air. At first they performed simple manoeuvres - slow, graceful somersaults and twists - pleasing to the eye, but hardly spectacular.

Then the couple hit the trampoline together, jumped high, met at the top of their arcs - and, without touching, they twisted around each other, so that each was thrown wide.

Baert gasped. ‘Now, how did they do that?’

‘Gravity,’ Rees whispered. ‘Just for a second they orbited around each other’s centre of mass.’

The dance went on. The partners twisted around each other, throwing their lithe bodies into elaborate parabolae, and Rees watched through half-closed eyes, entranced. The physicist in him analysed the dancers’ elaborate movements. Their centres of mass, located somewhere around their waists, traced out hyperbolic orbits in the varying gravity fields of the Raft, the stage and the dancers themselves, so that each time the dancers launched themselves from their trampoline the paths of their centres were more or less determined . . . But the dancers adorned the paths with movements of their slim bodies so deceptively that it seemed that the two of them were flying through the air at will, independent of gravity. How paradoxical, Rees thought, that the billion-gee environment of this universe should afford humans such freedom.

Now the dancers launched into a final, elaborate arc, their bodies orbiting, their faces locked together like facing planets. Then it was over; the dancers stood hand-in-hand atop their trampoline, and Rees cheered and stamped with the rest. So there was more to do with billion-strength gravity than measure it and fight it—

A flash, a muffled rush of air, a sudden blossom of smoke. The trampoline, blasted from below, turned briefly into a fluttering, birdlike creature, a dancer itself; the dancers, screaming, were hurled into the air. Then the trampoline collapsed into the splintered ruins of the stage, the dancers falling after it.

The audience, stunned, fell silent. The only sound was a low, broken crying from the wreckage of the stage, and Rees watched, unbelieving, as a red-brown stain spread over the remains of the trampoline.

A burly man bearing orange braids hurried from the wings and stood commandingly before the audience. ‘Sit down,’ he ordered. ‘No one should try to leave.’ And he stood there as the audience quietly obeyed. Rees, looking around, saw more orange braids at the exits from the Theatre, still more working their way into the ruins of the stage.

Baert’s face was pale. ‘Security,’ he whispered. ‘Report directly to the Captain. You don’t see them around too often, but they’re always there . . . undercover as often as not.’ He sat back and folded his arms. ‘What a mess. They’ll interrogate us all before they let us out of here; it will take hours—’

‘Baert, I don’t understand any of this. What happened?’

Baert shrugged. ‘What do you think? A bomb, of course.’

Rees felt an echo of the disorientation he had suffered when the drinks girl had walked by. ‘Someone did this deliberately?’

Baert looked at him sourly and did not reply.

‘Why?’

‘I don’t know. I don’t speak for those people.’ Baert rubbed the side of his nose. ‘But there’s been a few of these attacks, directed against Officers, mostly, or places they’re likely to be. Like this.

‘Not everyone’s happy here, you see, my friend,’ he went on. ‘A lot of people think the Officers get more than their share.’

‘So they’re turning to actions like this?’ Rees turned away. The red-stained trampoline was being wrapped around the limp bodies of the gravity dancers. He remembered his own flash of resentment at Baert, not more than an hour before this disaster. Perhaps he could sympathize with the motives of the people behind this act - why should one group enjoy at leisure the fruits of another’s labour? - but to kill for such a reason?

The orange-braided security men began to organize strip searches of the crowd. Resigned, not speaking, Rees and Baert sat back to wait their turn.

 Despite isolated incidents like the Theatre attack Rees found his new life fascinating and rewarding, and the shifts wore away unbelievably quickly. All too soon, it seemed, he had finished his Thousand Shifts, the first stage of his graduation process, and it was time for his achievement to be honoured.

And so he found himself sitting on a decorated bus and studying the crimson braids of a Scientist (Third Class), freshly stitched to the shoulder of his coverall, and shivering with a sense of unreality. The bus worked its way through the suburbs of the Raft. Its dozen young occupants, Rees’s fellow graduate-apprentices, spun out a cloud of laughter and talk.

Jaen was studying him with humorous concern, a slight crease over her broad nose; her hands rested in the lap of her dress uniform. ‘Something on your mind?’

He shrugged. ‘I’m fine. You know me. I’m the serious type.’

‘Damn right. Here.’ Jaen reached to the boy sitting on the far side from Rees and took a narrow-necked bottle. ‘Drink. You’re graduating. This is your Thousandth Shift and you’re entitled to enjoy it.’

‘Well, it isn’t precisely. I was a slow starter, remember. For me it’s more like a thousand and a quarter—’

‘Oh, you boring bugger, drink some of this stuff before I kick you off the bus.’

Rees, laughing, gave in and took a deep draught from the bottle.

He had sampled some tough liquors in the Quartermaster’s bar, and plenty of them had been stronger than this fizzing wine-sim; but none of them had quite the same effect. Soon the globe lights lining the avenue of cables seemed to emit a more friendly light; Jaen’s gravity pull mingling with his was a source of warmth and stillness; and the brittle conversation of his companions seemed to grow vivid and amusing.

His mood persisted as they emerged from beneath the canopy of flying trees and reached the shadow of the Platform. The great lip of metal jutted inwards from the Rim, forming a black rectangle cut out of the crimson of the sky, its supporting braces like gaunt limbs. The bus wheezed to a halt alongside a set of wide stairs. Rees, Jaen and the rest tumbled from the bus and clambered up the stairs to the Platform.

The Thousandth Shift party was already in full swing, bustling with perhaps a hundred graduates of the various Classes of the Raft. A bar set up on trestle tables was doing healthy business, and a discordant set of musicians was thumping out a rhythmic sound - there were even a few couples tentatively dancing, near the band’s low stage. Rees, with Jaen in tolerant tow, set off on a tour of the walls of the Platform.

The Platform was an elegant idea: to fix a hundred-yard-square plate to the Rim at such an angle that it matched the local horizontal, surround it by a wall of glass, and so reveal a universe of spectacular views. At the inward edge was the Raft itself, tilted like some huge toy for Rees’s inspection. As at the Theatre the sensation of being on a safe, flat surface gave the proximity of the vast slope a vertiginous thrill.

The space-facing edge of the Platform was suspended over the Rim of the Raft, and a section of the floor was inset with sheets of glass. Rees stood over the depths of the Nebula; it felt as if he were floating in the air. He could see hundreds of stars scattered in a vast three-dimensional array, illuminating the air like mile-wide globe lamps; and at the centre of the view, towards the hidden Core of the Nebula, the stars were crowded together, so that it was as if he were staring into a vast, star-walled shaft.

‘Rees. I congratulate you.’ Rees turned. Hollerbach, gaunt, unsmiling and utterly out of place in all this gaiety, stood beside him.

‘Thank you, sir.’

The old Scientist leaned towards him conspiratorially. ‘Of course, I didn’t doubt you’d do well from the first.’

Rees laughed. ‘I can tell you I doubted it sometimes.’

‘A Thousand Shifts, eh?’ Hollerbach scratched his cheek. ‘Well, I’ve no doubt you’ll go much further . . . And in the meantime here’s something for you to think about, boy. The ancients, the first Crew, didn’t measure time exclusively in shifts. We know this from their records. They used shifts, yes, but they had  other units: a “day”, which was about three shifts, and a “year”, which was about a thousand shifts. How old are you now?’

‘About seventeen thousand, I believe, sir.’

‘So you’d be about seventeen “years” old, eh? Now then - what do you suppose these units, a “day” and a “year”, referred to?’ But before Rees could answer Hollerbach raised his hand and walked off. ‘Baert! So they’ve let you get this far despite my efforts to the contrary—’

Bowls of sweetmeats had been set out around the walls. Jaen nibbled on some fluffy substance and tugged absently at his hand. ‘Come on. Isn’t that enough sightseeing and science?’

Rees looked at her, the combination of wine-sim and stars leaving him quite dazed. ‘Hm? You know, Jaen, the stories of our home universe notwithstanding, sometimes this seems a very beautiful place.’ He grinned. ‘And you don’t look too bad yourself.’

She punched him in the solar plexus. ‘And nor do you. Now let’s have a dance.’

‘What?’ His euphoria evaporated. He looked past her shoulder at the whirl of dancing couples. ‘Look, Jaen, I’ve never danced in my life.’

She clicked her tongue. ‘Don’t be such a coward, you mine rat. Those people are just ex-apprentices like you and me, and I can tell you one thing for sure: they won’t be watching you.’

‘Well . . .’ he began, but it was too late; with a determined grip on his forearm she led him to the centre of the Platform.

His head filled with memories of the unfortunate gravity dancers at the Theatre of Light and their swooping, spectacular ballet. If he lived for fifty thousand shifts he would never be able to match such grace.

Luckily this dance was nothing like that.

Young men eyed girls across a few yards of floor. Those who were dancing were enthusiastic but hardly expert; Rees watched for a few seconds, then began to imitate their rhythmic swaying.

Jaen pulled a face at him. ‘That’s bloody awful. But who cares?’

In the low-gee conditions - gravity here was about half its value near the Labs - the dance had a dreamy slowness. After a while Rees began to relax; and, eventually, he realized he was enjoying himself—

—until his legs whisked out from under him; he clattered to the Platform with a slow bump. Jaen covered her face with one hand, suppressing giggles; a circle of laughter clustered briefly around him. He got to his feet. ‘I’m sorry—’

There was a tap on his shoulder. ‘So you should be.’

He turned; there, with a broad, glinting grin, stood a tall young man with the braids of a Junior Officer. ‘Doav,’ Rees said slowly. ‘Did you trip me?’

Doav barked laughter.

Rees felt his forearm muscles bunch. ‘Doav, you’ve been an irritation to me for the last year . . .’

Doav looked baffled.

‘ . . . I mean, the last thousand shifts.’ And it was true; Rees could bear the constant sniping, cracks and cruelties of Doav and his like throughout his  working day . . . but he would much prefer not to have to. And, since the incident at the Theatre, he had come to see how attitudes like Doav’s were the cause of a great deal of pain and suffering on the Raft; and, perhaps, of much more to come.

The wine-sim was like blood now, pounding in his head. ‘Cadet, if we’ve something to settle—’

Doav fixed him with a look of contempt. ‘Not here. But soon. Oh, yes; soon.’ And he turned his back and walked off through the throng.

Jaen thumped Rees’s arm hard enough to make him flinch. ‘Do you have to turn every incident into an exhibition? Come on; let’s get a drink.’ She stamped her way towards the bar.

‘Hello, Rees.’

Rees paused, allowing Jaen to slip ahead into the crush around the bar. A thin young man stood before him, hair plastered across his scalp. He wore the black braids of Infrastructure and he regarded Rees with cool appraisal.

Rees groaned. ‘Gover. I guess this isn’t to be the best shift I’ve ever had.’

‘What?’

‘Never mind. I haven’t seen you since not long after my arrival.

‘Yeah, but that’s not hard to understand.’ Gover flicked delicately at Rees’s braid. ‘We move in different circles, don’t we?’

Rees, already on edge after the incident with Doav, studied Gover as coolly as he could. There were still the same sharp features, the look of petulant anger - but Gover looked more substantial, more sure of himself.

‘So you’re still skivvying for those old farts in the Labs, eh?’

‘I’m not going to respond to that, Gover.’

‘You’re not?’ Gover rubbed at his nostrils with the palm of his hand. ‘Seeing you in this toy uniform made me wonder how you see yourself now. I bet you haven’t done a shift’s work - real work - since you landed here. I wonder what your fellow rats would think of you now. Eh?’

Rees felt blood surge once more to his cheeks; the wine-sim seemed to be turning sour. There was a seed of confusion inside him. Was his anger at Gover just a way of shielding himself from the truth, that he had betrayed his origins . . .?

‘What do you want, Gover?’

Gover took a step closer to Rees. His stale breath cut through the wine fumes in Rees’s nostrils. ‘Listen, mine rat, believe it or not I want to do you a favour.’

‘What kind of favour?’

‘Things are changing here,’ Gover said slyly. ‘Do you understand what I’m saying? Things won’t always be as they are now.’ He eyed Rees, evidently unwilling to go further.

Rees frowned. ‘What are you talking about? The discontents?’

‘That’s what some call them. Seekers of justice, others say.’

The noise of the revellers seemed to recede from Rees; it was as if Gover and he shared their own Raft somewhere in the air. ‘Gover, I was in the Theatre of Light, that shift. Was that justice?’

Gover’s eyes narrowed. ‘Rees, you’ve seen how the elite on this Raft keep the  rest of us down - and how their obscene economic system degrades the rest of the Nebula’s human population. The time is near when they will have to atone.’

Rees stared at him. ‘You’re one of them, aren’t you?’

Gover bit his lip. ‘Maybe. Look, Rees, I’m taking a chance talking to you like this. And if you betray me I’ll deny we ever had this conversation.’

‘What do you want of me?’

‘There are good men in the cause. Men like Decker, Pallis—’

Rees guffawed. Decker - the huge Infrastructure worker he had encountered on his first arrival here - he could believe. But Pallis? ‘Come on, Gover.’

Gover was unruffled. ‘Damn it, Rees, you know what I think of you. You’re a mine rat. You don’t belong here, among decent people. But where you come from makes you one of us. All I’m asking is that you come along and listen to what they have to say. With your access to the Science buildings you could be . . . useful.’

Rees tried to clear his thinking. Gover was a vicious, bitter young man, and his arguments - the contradictory mixture of contempt and appeal to fellow-feeling he directed at Rees, for example - were simple-minded and muddled. But what gave Gover’s words force was their terrible truth. Part of Rees was appalled that such as Gover could so quickly disorient him - but inside him a core of anger flared up in response.

But if some revolution were to occur - if the Labs were smashed, the Officers imprisoned - what then?

‘Gover, look up.’

Gover raised his face.

‘See that star up there? If we don’t move the Raft the star will graze us. And then we’ll fry. And even if we were to survive that - look further out.’ He swept an arm around the red-stained sky. ‘The Nebula’s dying and we’ll die with it. Gover, only the Scientists, backed by the organization of the Raft, can save us from such dangers.’

Gover scowled and spat at the deck. ‘You seriously believe that? Come on, Rees. I’ll tell you something. The Nebula could support us all for a long time yet - if its resources were shared equally. And that’s all we want.’ He paused.

‘Well?’

Rees closed his eyes. Would sky wolves discuss Gover’s case as they descended on the wreck of the Raft and picked clean the bones of his children? ‘Get lost, Gover,’ he said tiredly.

Gover sneered. ‘If that’s what you want. I can’t say I’m sorry . . .’ He grinned at Rees with something approaching pure contempt. Then he slid away through the crowd.

The noise seemed to swirl around Rees, not touching him. He pushed his way through the crush to the bar and ordered straight liquor, and downed the hot liquid in one throw.

Jaen joined him and grabbed his arm. ‘I’ve been looking for you. Where . . .?’ Then she felt the bunched muscles under Rees’s jacket; and when he turned to face her, she shrank back from his anger.
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The Scientist Second Class stood in the doorway of the Bridge. He watched the new Third Class approach and tried to hide a smile. The young man’s uniform was so obviously new, he stared with such awe at the Bridge’s silver hull, and his pallor was undisputable evidence of his Thousandth Shift celebration, which had finished probably mere hours earlier . . . The Second Class felt quite old as he remembered his own Thousandth Shift, his own arrival at the Bridge, a good three thousand shifts ago.

At least this boy had a look of inquiry about him. So many of the apprentices the Second had to deal with were sullen and resentful at best, downright contemptuous at worst; and the rates of absenteeism and dismissal were worsening. He reached out a hand as the young man approached.

‘Welcome to the Bridge,’ said Scientist Second Class Rees.

The boy - blond, with a premature streak of grey - was called Nead. He smiled uncertainly.

A bulky, grim-faced security guard stood just inside the door. He fixed Nead with a threatening stare; Rees saw how the boy quailed. Rees sighed. ‘It’s all right, lad; this is just old Forv; it’s his job to remember your face, that’s all.’ It was only recently, Rees realized a little wistfully, that such heavy-handed security measures had come to seem necessary; with the continuing decline in food supplies, the mood on the Raft had worsened, and the severity and frequency of the attacks of the ‘discontents’ were increasing. Sometimes Rees wondered if—

He shook his head to dismiss such thoughts; he had a job to do. He walked the wide-eyed boy slowly through the Bridge’s gleaming corridors. ‘It’s enough for now if you get an idea of the layout of the place,’ he said. ‘The Bridge is a cylinder a hundred yards long. This corridor runs around its midriff. The interior is divided into three rooms - a large middle chamber and two smaller chambers towards the ends. We think that the latter were once control rooms, perhaps equipment lockers; you see, the Bridge seems to have been a part of the original Ship . . .’

They had reached one of the smaller chambers; it was stacked with books, piles of paper and devices of all shapes and sizes. Two Scientists, bent in concentration, sat cocooned in dust. Nead turned flat, brown eyes on Rees. ‘What’s this room used for now?’

‘This is the Library,’ Rees said quietly. ‘The Bridge is the most secure place we have, the best protected from weather, accident - so we keep our records  here. As much as we can: one copy of everything vital, and some of the stranger artefacts that have come down to us from the past . . .’

They walked on, following the corridor to a shallow staircase set into the floor. They began to descend towards a door set in the inner wall, which led to the Bridge’s central chamber. Rees thought of warning the boy to watch his step - then decided against it, a slightly malicious humour sparkling within him.

Nead took three or four steps down - then, arms flailing, he tipped face-forward. He didn’t fall; instead he bobbed in the stairwell, turning a slow somersault. It was as if he had fallen into some invisible fluid.

Rees grinned broadly.

Nead, panting, reached for the wall. His palms flat against the metal he steadied himself and scrambled back up the steps. ‘By the Bones,’ he swore, ‘what’s down there?’

‘Don’t worry, it’s harmless,’ Rees said. ‘It caught me the first time too. Nead, you’re a Scientist now. Think about it. What happened when you went down those steps?’

The boy looked blank.

Rees sighed. ‘You passed through the plane of the Raft’s deck, didn’t you? It’s the metal of the deck that provides the Raft’s gravity pull. So here - at the centre of the Raft, and actually in its plane - there is no pull. You see? You walked into a weightless zone.’

Nead opened his mouth - then closed it again, looking puzzled.

‘You’ll get used to it,’ Rees snapped. ‘And maybe, with time, you’ll even understand it. Come on.’

He led the way through the doorway to the central chamber, and was gratified to hear Nead gasp.

They had entered an airy room some fifty yards long. Most of its floor area was transparent, a single vast window which afforded a vertiginous view of the depths of the Nebula. Gaunt machines taller than men were fixed around the window. To Nead’s untutored eye, Rees reflected, the machines must look like huge, unlikely insects, studded with lenses and antennae and peering into some deep pool of air. The room was filled with a clean smell of ozone and lubricating oil; servomotors hummed softly.

There were perhaps a dozen Scientists working this shift; they moved about the machines making adjustments and jotting copious notes. And because the plane of the Raft passed over the window-floor at about waist height, the Scientists bobbed in the air like boats in an invisible pond, their centres of gravity oscillating above and below the equilibrium line with periods of two or three seconds. Rees, looking at the scene as if through new eyes, found himself hiding another grin. One small, round man had even, quite unselfconsciously, turned upside down to bring his eyes closer to a sensor panel. His trousers rode continually towards the equilibrium plane, so that his short legs protruded, bare.

They stood on a low ledge; Rees took a step down and was soon floating in the air, his feet a few inches from the window-floor. Nead lingered nervously. ‘Come on, it’s easy,’ Rees said. ‘Just swim in the air, or bounce up and down until your feet hit the deck.’

Nead stepped off the ledge and tumbled forward, slowly bobbing upright. He reminded Rees of a child entering a pool for the first time. After a few seconds a slow smile spread across the young man’s face; and soon he was skimming about the room, his feet brushing at the window below.

Rees took him on a tour around the machines.

Nead shook his head. ‘This is amazing.’

Rees smiled. ‘This equipment is among the best preserved of the Ship’s materiel. It’s as if it were unloaded only last shift . . . We call this place the Observatory. All the heavy-duty sensors are mounted here, and this is where - as a member of my Nebular physics team - you’ll be spending most of your time.’ They stopped beside a tube ten feet long and encrusted with lenses. Rees ran a palm along the instrument’s jewelled flank. ‘This baby’s my favourite,’ he said. ‘Beautiful, isn’t she? It’s a Telescope which will work at all wavelengths - including the visual. Using this we can see right down into the heart of the Nebula.’

Nead thought that over, then glanced at the ceiling. ‘Don’t we ever need to look outwards?’

Rees nodded approvingly. Good question. ‘Yes, we do. There are ways of making the roof transparent - in fact, we can opaque the floor, if we want to.’ He glanced at the instrument’s fist-sized status panel. ‘We’re in luck; there are no observations currently running. I’ll give you a quick guided tour of the Nebula. You should know most of what I’ll tell you from your studies so far, and don’t worry about the details for now . . .’ Slowly he punched a sequence of commands into the keypad mounted below the sensor. He became aware that the lad was watching him curiously. Maybe he’s never seen anyone with such rusty keyboard skills, Rees reflected, here on this Raft of a hundred supply machines—

The stab of old resentment shocked him. Never mind . . .

A disc of ceiling faded to transparency, revealing a red sky. Rees indicated a monitor plate mounted on a slim post close to the Telescope. The plate abruptly filled with darkness punctuated by fuzzy lens shapes; the lenses were all colours, from red through yellow to the purest blue. Once more Nead gasped.

‘Let’s review a few facts,’ Rees began. ‘You know we live in a Nebula, which is an ellipse-shaped cloud of gas about five thousand miles across. Every particle of the Nebula is orbiting the Core. The Raft is in orbit too, embedded in the Nebula like a fly on a spinning plate; we circle the Core every twelve shifts or so. The Belt mine is further in and only takes about nine shifts to complete its orbit. When the pilots fly between mine and Raft their trees are actually changing orbits . . . ! Fortunately the gradients in orbital speeds are so shallow out here that the velocities the trees can reach are enough for them easily to fly from one orbit to another. Of course the pilots must plan their courses carefully, to make sure the Belt mine isn’t on the other side of the Core when they arrive at the right orbit . . .

‘Here we’re looking through the Observatory roof and out of the Nebula. Normally the atmosphere shields this view from us, but the Telescope can unscramble the atmospheric scattering and show us what we’d see if the air were stripped away.’

Nead peered closer at the picture. ‘What are those blobs? Are they stars?’

Rees shook his head. ‘They’re other nebulae: some larger than ours, some smaller, some younger - the blue ones - and some older. As far as we can see with this Telescope - and that’s hundreds of millions of miles - space is filled with them.

‘All right; let’s move inwards.’ With a single keystroke the picture changed to reveal a blue-purple sky; stars glittered, white as diamonds.

‘That’s beautiful,’ Nead breathed. ‘But it can’t be in our Nebula—’

‘But it is.’ Rees smiled sadly. ‘You’re looking at the topmost layer, where the lightest gases - hydrogen and helium - separate out. That is where stars form. Turbulence causes clumps of higher density; the clumps implode and new stars burst to life.’ The stars, balls of fusion fire, formed dense bow waves in the thin atmosphere as they began their long, slow fall into the Nebula. Rees went on,

‘The stars shine for about a thousand shifts before burning out and dropping, as a cool ball of iron, into the Core . . . Most of them anyway; one or two of the kernels end up in stable orbits around the Core. That’s where the star mines come from.’

Nead frowned. ‘And if the path of a falling star intersects the orbit of the Raft—’

‘Then we’re in trouble, and we must use the trees to change the Raft’s orbit. Fortunately, star and Raft converge slowly enough for us to track the star on its way towards us . . .’

‘If new stars are being formed, why do people say the Nebula is dying?’

‘Because there are far fewer than before. When the Nebula was formed it was almost pure hydrogen. The stars have turned a lot of the hydrogen into helium, carbon and other heavy elements. That’s how the complex substances which support life here were formed.

‘Or rather, it’s life for us. But it’s a slow, choking death for the Nebula. From its point of view oxygen, carbon and the rest are waste products. Heavier than hydrogen, they settle slowly around the Core; the residual hydrogen gets less and less until - as today - it’s reduced to a thin crust around the Nebula.’

Nead stared at the sparse young stars. ‘What will happen in the end?’

Rees shrugged. ‘Well, we’ve observed other nebulae. The last stars will fail and die. Deprived of energy the airborne life of the Nebula - the whales, the sky wolves, the trees, and the lesser creatures they feed on - will cease to exist.’

‘Are there truly such things as whales? I thought they were just stories—’

Rees shrugged. ‘We never see them out here, but we have plenty of evidence from travellers who’ve entered the depths of the Nebula.’

‘What, as far as the Belt mine, you mean?’

Rees suppressed a smile. ‘No, even further than that. The Nebula is a big place, lad; there is room to hide a lot of mystery. Perhaps there are even lost human colonies; perhaps the Boneys really exist, and all those legends are true . . . of the subhuman whale-singers lost in the sky.’

The boy shuddered.

‘Of course,’ Rees mused, ‘there are puzzles about the native life of the Nebula. For example, how can it exist at all? Our records show that life in the home  universe took thousands of billions of shifts to evolve. The Nebula isn’t anything like that old - and will be far younger when it dies. So how did life arise?’

‘You were telling me what will happen after the stars go out . . .’

‘Yes. The atmosphere, darkened, will steadily lose heat, and - less able to resist the gravity of the Core - will collapse. Finally the Nebula will be reduced to a layer a few inches thick around the Core, slowly falling inwards . . .’

The young man, his face pale, nodded slowly.

‘All right,’ Rees said briskly. ‘Let’s look inwards now - past the Raft’s level, which is a thousand miles from the edge of the Nebula - and in to the centre.’

Now the monitor filled up with a familiar ruddy sky. Stars were scattered sparsely through the air. Rees punched a key—

- and stars exploded out of the picture. The focus plummeted into the Nebula and it was as if they were falling.

Finally, the star cloud began to thin and a darker knot of matter emerged at its centre.

‘What you’re seeing here is a layer of detritus in close orbit around the Core,’ Rees said quietly. ‘At the heart of this Nebula is a black hole. If you’re not sure what that is right now, don’t worry . . . The black hole is about a millionth of an inch wide; the large object we call the Core is a dense mass of material surrounding the hole. We can’t see through this cloud of rubble to the Core itself, but we believe it’s an ellipsoid about fifty miles across. And somewhere inside the Core will be the black hole itself and an accretion disc around it, a region perhaps a hundred feet wide in which matter is crushed out of existence as it is dragged into the hole . . .

‘At the surface of the Core the hole’s gravity is down to a mere two or three gee. At the outer edge of the Nebula - where we are - it’s down to about one thousandth of a gee; but even though it’s so small here the hole’s gravity is what binds this Nebula together.

‘And if we could travel into the Core itself we would find gravity climbing to thousands, millions of gee. Hollerbach has some theories about what happens near and within the Core, a realm of what he calls “gravitic chemistry”.’

Nead frowned. ‘I don’t understand.’

‘I bet you don’t.’ Rees laughed. ‘But I’ll tell you anyway, so you’ll know the questions to ask . . .

‘You see, in the day-to-day turmoil of things we - even we Scientists - tend to forget the central, astonishing fact of this cosmos - that the gravitational constant is a billion times larger than in the universe from which man arose. Oh, we see the macroscopic effects - for instance, a human body exerts a respectable gravitational field! - but what about the small, the subtle, the microscopic effects?’

In man’s original universe, Rees went on, gravity was the only significant force over the interstellar scale. But over short ranges - on the scale of an individual atom - gravity was so tiny as to be negligible. ‘It is utterly dominated by even the electromagnetic force,’ Rees said. ‘And that is why our bodies are shambling cages of electromagnetism; and attractive electrical forces between molecules drive the chemistry that sustains our being.

‘But here . . .’ He rubbed his nose thoughtfully. ‘Here, things are different. Here, in certain circumstances, gravity can be as significant on the atomic scale as other forces - even dominant.

‘Hollerbach talks of a new kind of “atom”. Its fundamental particles would be massive - perhaps they would be tiny black holes - and the atom would be bonded by gravity in novel, complex structures. A new type of chemistry - a gravitic chemistry - would be possible; a new realm of nature about whose form even Hollerbach can scarcely begin to speculate.’

Nead frowned. ‘But why haven’t we observed this “gravitic chemistry”?’

Rees nodded approvingly. ‘Good question. Hollerbach calculates that the right conditions must prevail: the right temperature and pressure, powerful gravitational gradients—’

‘In the Core,’ Nead breathed. ‘I see. So perhaps—’

There was a soft boom.

The Bridge shifted slightly, as if a wave were passing through its structure. The image in the monitor broke up.

Rees twisted. A sharp smell of burning, of smoke, touched his nostrils. The Scientists were milling in confusion, but the instruments seemed to be intact. Somewhere someone screamed.

Fear creased Nead’s brow. ‘Is that normal?’

‘That came from the Library,’ Rees murmured. ‘And, no, it’s not bloody normal.’ He took a deep, calming breath; and when he spoke again his voice was steady. ‘It’s all right, Nead. I want you to get out of here as quickly as you can. Wait until . . .’ His voice tailed away.

Nead looked at him, half-understanding. ‘Until what?’

‘Until I send for you. Now move.’

The boy half-swam to the exit and pushed his way through the crowd of Scientists.

Trying to ignore the spreading panic around him, Rees ran his fingers over the keyboard of the Telescope, locking the precious instrument into its rest position. Briefly he marvelled at his own callous coolness. But in the end, he reflected, he was responding to a harsh, terrible truth. Humans could be replaced. The Telescope couldn’t.

When he turned from the keyboard the Observatory was deserted. Paper and small tools lay scattered over the incorruptible floor, or floated in the equilibrium layer. And still that smell of burning hung in the air.

With a sense of lightness he crossed the chamber floor and climbed out into the corridor. Smoke thickened the air, stinging his eyes, and as he approached the Library images of the imploded foundry and of the Theatre of Light confused his thoughts, as if his mind were a Telescope focusing on the buried depths of the past.

Entering the Library was like climbing into an ancient, decayed mouth. Books and papers had been turned to blackened leaves and blasted against the walls; the ruined paper had been soaked through by the efforts of Scientists to save their treasure. There were three men still here, beating at smouldering pages  with damp blankets. At Rees’s entry one of them turned. Rees was moved to recognize Grye, tears streaking his blackened cheeks.

Rees ran a cautious finger over the shell of ruined books. How much had been lost this shift? - what wisdom that might have saved them all from the Nebula’s smoky death?

Something crackled under his feet. There were shards of glass scattered over the floor, and Rees made out the truncated, smoke-stained neck of a wine-sim bottle. Briefly he found himself marvelling that such a simple invention as a bottle filled with burning oil could wreak so much damage.

There was nothing he could do here. He touched Grye’s shoulder briefly; then he turned and left the Bridge.

There was no sign of security guards at the door. The scene outside was chaotic. Rees had a blurred impression of running men, of flames on the horizon; the Raft was a panorama of fists and angry voices. The harsh starlight from above flattened the scene, making it colourless and gritty.

So it had come. His last hope that this incident might be restricted to just another attack on the Labs evaporated. The fragile web of trust and acceptance that had held the Raft together had finally collapsed . . .

A few dozen yards away he made out a group of youths surrounding a bulky man; Rees thought he recognized Captain Mith. The big man went down under a hail of blows. At first, Rees saw, he tried to defend his head, his crotch; but blood spread rapidly over his face and clothing, and soon fists and feet were pounding into a shapeless, unresisting bulk.

Rees turned his head away.

In the foreground a small group of Scientists sat numbly on the deck, staring into the distance. They surrounded a bundle which looked like a charred row of books - perhaps something recovered from the fire?

But there was the white of bone amid the charring.

He felt his throat constrict; he breathed deeply, drawing on all his experience. This was not a good time to succumb to panic.

He recognized Hollerbach. The old Chief Scientist sat a little apart from the rest, staring at the crumpled remains of his spectacles. He looked up as Rees approached, an almost comical mask of soot surrounding his eyes. ‘Eh? Oh, it’s you, boy. Well, this is a fine thing, isn’t it?’

‘What’s happening, Hollerbach?’

Hollerbach toyed with his glasses. ‘Look at this. Half a million shifts old, these were, and absolutely irreplaceable. Of course, they never worked—’ He looked up vaguely. ‘Isn’t it obvious what’s happening?’ he snapped with something of his former vigour. ‘Revolution. The frustration, the hunger, the privations - they’re lashing out at what they can reach. And that’s us. It’s so damn stupid—’

Unexpected anger flared in Rees. ‘I’ll tell you what’s stupid. You people keeping the rest of the Raft - and my own people on the Belt - in ignorance and hunger. That’s what’s stupid . . .’

Hollerbach’s eyes in their pools of wrinkles looked enormously tired. ‘Well, you may be right, lad; but there’s nothing I can do about it now, and there never  was. My job was to keep the Raft intact. And who’s going to do that in the future, eh?’

‘Mine rat.’ The voice behind him was breathless, almost cracked with exhilaration. Rees whirled. Gover’s face was flushed, his eyes alive. He had torn the braids from his shoulders and his arms were bloodstained to the elbows. Behind him a dozen or more young men approached; as they studied the Officers’ homes their faces were narrow with hunger.

Rees found his fists bunching - and deliberately uncurled them. Keeping his voice level he said, ‘I should have turned you in while I had the opportunity. What do you want, Gover?’

‘Last chance, rat,’ Gover said softly. ‘Come with us now, or take what we dish out to these vicious old farts. One chance.’

The stares of Gover and Hollerbach were almost palpable pressures: the stink of smoke, the noise, the bloodied corpse on the deck, all seemed to converge in his awareness, and he felt as if he were bearing on his back the weight of the Raft and all its occupants.

Gover waited.
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The rotation of the tethered tree was peaceful, soothing. Pallis sat by the warm trunk of the tree, chewing slowly on his flight rations. A head and shoulders thrust their way through the mat of foliage. It was a young man; his hair was filthy and tangled and sweat plastered a straggling beard to his throat. He looked about uncertainly.

Pallis said softly: ‘I take it you’ve a good reason for disturbing my tree, lad. What are you doing here?’

The visitor pulled himself through the leaves. Pallis noticed how the boy’s coverall bore the scars of recently removed braids. Shame, Pallis reflected, that the coverall itself hadn’t been removed - and washed - with equal vigour.

‘Regards to you, tree-pilot. My name’s Boon, of the Brotherhood of the Infrastructure. The Committee instructed me to find you—’

‘I don’t care if Boney Joe himself shoved a fibula up your arse to help you on your way,’ Pallis said evenly. ‘I’ll ask you again. What are you doing in my tree?’

Boon’s grin faded. ‘The Committee want to see you,’ he said, his voice faint. ‘Come to the Platform. Now.’

Pallis cut a slice of meat-sim. ‘I don’t want anything to do with your damn Committee, boy.’

Boon scratched uncertainly at his armpit. ‘But you have to. The Committee . . . it’s an order—’ ‘All right, lad, you’ve delivered your message,’ Pallis snapped. ‘Now get out of my tree.’ ‘Can I tell them you’ll come?’

For reply Pallis ran a fingertip along the blade of his knife. Boon ducked back through the foliage.

Pallis buried the tip of the knife in trunk wood, wiped his hands on a dry leaf and pulled himself to the rim of the tree. He lay face-down among the fragrance of the leaves, allowing the tree’s stately rotation to sweep his gaze across the Raft.

Under its canopy of forest the deck had become a darker place: threads of smoke still rose from the ruins of buildings, and Pallis noticed dark stretches in the great cable-walled avenues. That was new; so they were smashing up the globe lamps now. How would it feel to smash the very last one? he wondered. To extinguish the last scrap of ancient light - how would it feel to grow old, knowing that it was your hands that had done such a thing?

At the revolution’s violent eruption Pallis had simply retreated to his trees. With a supply of water and food he had hoped to rest here among his beloved branches, distanced from the pain and anger washing across the Raft. He had even considered casting off, simply flying away alone. The Bones knew he owed no loyalty to either side in this absurd battle.

But, he mused, he was still a human. As were the running figures on the Raft - even the self-appointed Committee - and those lost souls in the Belt. And, when all this was over, someone would have to carry food and iron for them once more.

So he had waited above the revolt, hoping it would leave him be . . .

But now his interlude was over.

He sighed. So, Pallis, you can hide from their damn revolution, but it looks as if it isn’t going to hide from you.

He had to go, of course. If not they’d come for him with their bottles of burning oil . . .

He took a deep draught of water, tucked his knife in his belt and slid smoothly through the foliage.

 He made his way to an avenue and set off towards the Rim. The avenue was deserted.

Shivering, he found himself listening for echoes of the crowds who had thronged along here not many shifts ago. But the silence of the wide thoroughfare was deep, eerie. The predominant smell was of burnt wood, overlaid with a meat-like stickiness; he turned up his face to the calm canopy of forest, nostrils seeking the soft wood-scented breeze from the branches.

As he had suspected a good fraction of the globe lamps hung in imploded fragments from their cables, dooming the avenue to half-light. The Raft had become a place of moody darkness, the blanket of shadows lifting here and there to reveal glimpses of this fine new world. He saw a small child licking at the remains of a long-empty food pallet. He made out a shape hanging from rope tied to the tree cables; a pool of something brown and thick had dried on the deck beneath it—

Pallis felt the food churn in his stomach. He hurried on.

A group of young men came marching from the direction of the Platform, braids ostentatiously torn from their shoulders. Their eyes were wide with joy; Pallis, despite his muscles, stood aside as they passed.

At length he reached the edge of the cable thicket and - with some relief - emerged to open sky. He made his way up the apparent slope to the Rim and at last climbed the broad, shallow stairs to the Platform. Incongruous memories tugged at him. He hadn’t been here since his Thousandth Shift dance. He remembered the glittering costumes, the laughter, the drink, his own big-boned awkwardness . . .

Well, he wouldn’t find a party here today.

At the head of the stairs two men blocked the way. They were about Pallis’s size but somewhat younger; dim hostility creased their features.

‘I’m Pallis,’ he said. ‘Woodsman. I’m here to see the Committee.’

They studied him suspiciously.

Pallis sighed. ‘And if you two boneheads will get out of the way I can do what I came for.’

The shorter of the two - a square, bald man - took a step up to him. Pallis saw he was carrying a club of wood. ‘Listen—’

Pallis smiled, letting his muscles bunch under his shirt.

The taller doorman said, ‘Leave it, Seel. He’s expected.’

Seel scowled; then he hissed: ‘Later, funny man.’

Pallis let his smile broaden. ‘My pleasure.’

He pushed past the doormen and down to the body of the Platform, wondering at his own actions. Now, what had been the point of antagonizing those two? Was violence, the pounding of fist into bone, so attractive a release?

A fine response to these unstable times, Pallis.

He walked slowly towards the centre of the Platform. The place was barely recognizable from former times. Food cartons lay strewn about the deck, no more than half emptied; at the sight of the spoiling stuff Pallis remembered with a flash of anger the starving child not a quarter of a mile from here.

Trestle tables studded the Platform. They bore trophies of various kinds - photographs, uniforms, lengths of gold braid, a device called an orrery Pallis remembered seeing in Hollerbach’s office - but also books, charts, listings and heaps of paper. It was clear that such government as still existed on the Raft was based here.

Pallis grinned sourly. It had been a great symbolic gesture, no doubt, to remove control from the corrupt centre of the Raft and take it out to this spectacular vantage spot . . . But what if it rained on all this paperwork?

However, no one seemed too concerned about such practicalities at the moment, or indeed about the machineries of government in general. Save for a group of subdued, grubby Scientists huddled together at the centre of the deck, the Platform’s population was clustered in a tight knot at the Nebula-facing wall. Pallis approached slowly. The Raft’s new rulers, mostly young men, laughed and passed bottles of liquor from hand to hand, gaping at some attraction close to the wall.

‘Hello, tree-pilot.’ The voice was insolent and unpleasantly familiar. Pallis turned. Gover stood facing him, hands on hips, a grin on his thin face.

‘Gover. Well, surprise, surprise. I should have expected you here. You know what they say, eh?’

Gover’s smile faded.

‘Stir a barrel of shit: what rises to the top?’

Gover’s lower lip trembled. ‘You should watch it, Pallis. Things have changed on this Raft.’

Pallis inquired pleasantly: ‘Are you threatening me, Gover?’

For long seconds the younger man held his gaze; then he dropped his eyes - just a flicker, but enough for Pallis to know he had won.

He let his muscles relax, and the glow of his tiny triumph faded quickly. Two threatened fist-fights in as many minutes? Terrific.

Gover said, ‘You took long enough to get here.’

Pallis allowed his gaze to roam. He murmured, ‘I’ll not speak to the puppet if I know whose hand is working him. Tell Decker I’m here.’

Gover flushed with frustration. ‘Decker’s not in charge. We don’t work like that—’

‘Of course not,’ Pallis said tiredly. ‘Just fetch him. All right?’ And he turned his full attention on the excited group near the edge.

Gover stalked away.

His height allowed Pallis a view over the milling crowd. They were clustered around a crude breach in the Platform’s glass wall. A chill breeze swept over the lip of the deck; Pallis - despite his flying experience - found his stomach tightening at the thought of approaching that endless drop. A metal beam a few yards long had been thrust through the breach and out over the drop. A young man stood on the beam, his uniform torn and begrimed but still bearing Officer’s braids. He held his head erect, so bloodied that Pallis failed to recognize him. The crowd taunted the Officer, laughing; fists and clubs poked at his back, forcing him to take one step after another along the beam.

‘You wanted to see me, tree-pilot?’

Pallis turned. ‘Decker. Long time no see.’

Decker nodded. His girder-like frame was barely contained by coveralls that were elaborately embroidered with black thread, and his face was a broad, strong mask contoured by old scars.

Pallis pointed to the young Officer on the beam. ‘Why don’t you stop this bloodiness?’

Decker smiled. ‘I have no power here.’

‘Balls.’

Decker threw his head back and laughed.

Decker was the same age as Pallis; they had grown up boyhood rivals, although Pallis had always considered the other his superior in ability. But their paths as adults had soon parted. Decker had never been able to accept the discipline of any Class, and so had descended, frustrated, into Infrastructure. With time Pallis’s face had grown a mask of tree scars, while Decker’s had become a map drawn by dozens of fists, boots and knives . . .

But he had always given more than he had taken. And slowly he had grown into a position of unofficial power: if you wanted something done fast you went to Decker . . . So Pallis knew who would emerge smiling from this revolt, even if Decker himself hadn’t instigated it.

‘All right, Pallis,’ Decker said. ‘Why did you ask to see me?’

‘I want to know why you and your band of bloodthirsty apprentices dragged me from my tree.’

Decker rubbed his greying beard. ‘Well, I can only act as a spokesman for the Interim Committee, of course—’

‘Of course.’

‘We have some shipments to be taken to the Belt. We need you to lead the flight.’

‘Shipments? Of what?’

Decker nodded towards the huddle of Scientists. ‘That lot for a start. Labour  for the mine. Most of them anyway; we’ll keep the young, healthy ones.’

‘Very noble.’

‘And you’re to take a supply machine.’

Pallis frowned. ‘You’re giving the Belt one of our machines?’

‘If you read your history you’ll find they have a right, you know.’

‘Don’t talk to me about history, Decker. What’s the angle?’

Decker pursed his lips. ‘The upswelling of popular affection on this Raft for our brothers in the Belt is, shall we say, not to be opposed at present by the prudent man.’

‘So you’re pleasing the crowd. But if the Raft loses its economic advantage over the Belt you’ll lose out too.’

Decker smiled. ‘I’ll make that leap when I come to it. It’s a long flight to the Belt, Pallis; you know that as well as anybody. And a lot can happen between here and there.’

‘You’d deliberately lose one of our machines? By the Bones, Decker—’

‘I didn’t say that, old friend. All I meant was that the transportation of a machine by a tree - or a fleet of trees - is an enormous technical challenge for your woodsmen.’

Pallis nodded. Decker was right, of course; you’d have to use a flight of six or seven trees with the machine suspended between them. He’d need his best pilots to hold the formation all the way to the Belt . . . names and faces passed through his thoughts . . .

And Decker was grinning at him. Pallis frowned, irritated. All a man like Decker had to do was throw him an interesting problem and everything else went out of his head.

Decker turned to watch the activities of his co-revolutionaries.

The young Officer had been pushed a good yard beyond the glass wall. Tears mingled with the blood caked over his cheeks and, as Pallis watched, the lad’s bladder released; a stain gushed around his crotch, causing the crowd to roar.

‘Decker—’

‘I can’t save him,’ Decker said firmly. ‘He won’t discard his braids.’

‘Good for him.’

‘He’s a suicidal idiot.’

Now a figure broke out of the ranks of cowering Scientists. It was a young, dark man. He cried: ‘No!’ and, scarred fists flailing, he launched himself at the backs of the crowd. The Scientist soon disappeared under a hail of fists and boots; at last he too was thrust, bloodied and torn, onto the beam. And through the fresh bruises, dirt and growth of beard, Pallis realized with a start that he recognized the impetuous young man.

‘Rees,’ he breathed.

 Rees faced the baying, upturned faces, head ringing from the blows he had taken. Over the heads of the crowd he could see the little flock of Scientists and Officers; they clung together, unable even to watch his death.

The Officer leaned close and shouted through the noise. ‘I ought to thank you, mine rat.’

‘Don’t bother, Doav. It seems I’m not ready yet to watch a man die alone. Not even you.’

Now fists and clubs came prodding towards them. Rees took a cautious step backwards. Had he travelled so far, learned so much . . . only for it to end like this?

. . . He recalled the time of revolution, the moment he had faced Gover outside the Bridge. As he had sat among the Scientists, signifying where his loyalties lay, Gover spat on the deck and turned his back.

Hollerbach had hissed: ‘You bloody young idiot. What do you think you are doing? The important thing is to survive . . . If we don’t resume our work, a revolution every other shift won’t make a damn bit of difference.’

Rees shook his head. There was logic in Hollerbach’s words - but surely there were some things more important than mere survival. Perhaps when he was Hollerbach’s age he would see things differently . . .

As the shifts had worn away he had been deprived of food, water, shelter and sleep, and had been forced to work on basic deck maintenance tasks with the most primitive of tools. He had suffered the successive indignities in silence, waiting for this darkness to clear from the Raft.

But the revolution had not failed. At last his group had been brought here; he suspected that some or all of them were now to be selected for some new trial. He had been prepared to accept his destiny—

—until the sight of the young Officer dying alone had cut through his carefully maintained patience.

Doav seemed calm now, accepting; he returned Rees’s gaze with a nod. Rees extended his hand. The Officer gripped it firmly.

The two of them faced their tormentors.

Now a few young men climbed onto the beam, egged on by their companions. Rees fended off their clubs with his forearm, but he was forced to retreat, inch by inch.

Under his bare feet he felt an edge of metal, the coldness of empty air.

But someone was moving through the crowd.

 Pallis had followed Decker through the mob, watching the deference the big man was accorded with some amusement. At the wall Decker said, ‘So now we have two heroes. Eh?’

Laughter rippled.

‘Don’t you think this is a waste, though?’ Decker mused loudly. ‘You - Rees, is it? - we were going to keep you here. We need good muscles; there’s enough work to be done. Now this stupidity of yours is going to leave us short . . . I’ll tell you what. You. The Officer.’ Decker beckoned. ‘Come down and join the rest of the cowards over there.’ There was a rumble of dissent; Decker let it pass, then said softly: ‘Of course, this is just my suggestion. Is the will of the Committee opposed?’

Of course not. Pallis smiled.

‘Come, lad.’

Doav turned uncertainly to Rees. Rees nodded and pushed him gently towards  the Platform. The Officer walked gingerly along the beam and stepped down to the deck; he passed through the crowd towards the Scientists, enduring sly punches and kicks.

Rees was left alone.

‘As for the mine rat—’ An anticipatory roar rose from the crowd. Decker raised his hands for silence. ‘As for him I can think of a much tougher fate than jumping off that plate. Let’s send him back to the Belt! He’s going to need all his heroism to face the miners he ran out on—’

His words were drowned by a shout of approval; hands reached out and hauled Rees from the beam.

Pallis murmured, ‘Decker, if I thought it would mean anything I’d thank you.’

Decker ignored his words. ‘Well, pilot; will you fly your tree as the Committee request?’

Pallis folded his arms. ‘I’m a pilot, Decker; not a gaoler.’

Decker raised his eyebrows; the scars patterned across his cheeks stretched white. ‘Of course it’s your choice; you’re a citizen of the Free Raft. But if you don’t take this Science rabble I don’t know how we’ll manage to keep feeding them.’ He sighed with mock gravity. ‘At least in the Belt they might have some chance. Here, though - times are hard, you see. The kindest thing might be to throw them over that edge right now.’ He regarded Pallis with empty, black eyes. ‘What do you say, pilot? Shall I give my young friends some real sport?’

Pallis found himself trembling. ‘You’re a bastard, Decker.’

Decker laughed softly.

 It was time for the Scientists to board the tree. Pallis made one last tour of the rim, checking the supply modules lashed to the shaped wood.

Two Committee men pulled themselves unceremoniously through the foliage, dragging a rope behind them. One of them, young, tall and prematurely bald, nodded to him. ‘Good shift, pilot.’

Pallis watched coldly, not deigning to reply.

The two braced their feet on the branches, spat on their hands, and began to haul on the rope. At length a bundle of filthy cloth was dragged through the foliage. The two men dumped the bundle to one side, then removed the rope and passed it back through the foliage.

The bundle uncurled slowly. Pallis walked over to it.

The bundle was a human, a man bound hand and foot: a Scientist, to judge by the remnants of crimson braid stitched to the ragged robes. He struggled to sit up, rocking his bound arms. Pallis reached down, took the man’s collar and hauled him upright. The Scientist looked up with dim gratitude; through matted dirt Pallis made out the face of Cipse, once Chief Navigator.

The Committee men were leaning against the trunk of his tree, evidently waiting for their rope to be attached to the next ‘passenger’. Pallis left Cipse and walked across to them. He took the shoulder of the bald man and, with a vicious pressure, forced the Committee man to face him.

The bald man eyed him uncertainly. ‘What’s the problem, pilot?’

Through clenched teeth Pallis said: ‘I don’t give a damn what happens down there, but on my trees what I say goes. And what I say is that these men are going to board my tree with dignity.’ He dug his fingers into the other’s flesh until cartilage popped.

The bald man squirmed away from his grip. ‘All right, damn it; we’re just doing our job. We don’t want any trouble.’

Pallis turned his back and returned to Cipse. ‘Navigator, welcome aboard,’ he said formally. ‘I’d be honoured if you would share my food.’

Cipse’s eyes closed and his soft body was wracked by shudders.

 Slowly the flight of trees descended into the bowels of the Nebula. Before long the Belt hovered in the sky before them; gloomily Rees studied the chain of battered boxes and piping turning around the fleck of rust that was the star core. Here and there insect-like humans crawled between the cabins, and a cloud of yellowish smoke, emitted by the two foundries, hung about the Belt like a stain in the air.

Numbly he worked at the fire bowls. This was a nightmare: a grim parody of his hope-filled voyage to the Raft, so many shifts ago. During his rest periods he avoided the other Scientists. They clung to each other in a tight circle around Grye and Cipse, barely talking, doing only what they were told.

These were supposed to be men of intelligence and imagination, Rees thought bitterly; but then, he reflected, their future did not exactly encourage the use of the imagination, and he did not have the heart to blame them for turning away from the world.

His only, slight, pleasure was to spend long hours at the trunk of the tree, staring across the air at the formation which hung a few hundred yards above him. Six trees turned at the corners of an invisible hexagon; the trees were in the same plane and were close enough for their leaves to brush, but such was the skill of the pilots that scarcely a twig was disturbed as they descended through miles of air. And suspended beneath the trees, in a net fixed by six thick ropes, was the boxy form of a supply machine. Rees could see the remnants of Raft deck plates still clinging to the base of the machine.

Even now the flight was a sight that lifted his heart. Humans were capable of such beauty, such great feats . . .

The Belt became a chain of homes and factories. Rees saw half-familiar faces turned up towards their approach like tiny buttons.

Pallis joined him at the trunk. ‘So it ends like this, young miner,’ he said gruffly. ‘I’m sorry.’

Rees looked at him in some surprise; the pilot’s visage was turned towards the approaching Belt, his scars flaring. ‘Pallis, you’ve nothing to be sorry about.’

‘I’d have done you a kindness if I’d thrown you off when you first stowed away. They’ll give you a hard time down there, lad.’

Rees shrugged. ‘But it won’t be as hard as for the rest of them.’ He jabbed a thumb towards the Scientists. ‘And remember I had a choice. I could have joined the revolution and stayed on the Raft.’

Pallis scratched his beard. ‘I’m not sure I understand why you didn’t. The  Bones know I’ve no sympathy with the old system; and the way your people had been kept down must have made you burn.’

‘Of course it did. But . . . I didn’t go to the Raft to throw fuel bombs, tree-pilot. I wanted to learn what was wrong with the world.’ He smiled. ‘Modest, wasn’t I?’

Pallis lifted his face higher. ‘You were damn right to try, boy. Those problems you saw haven’t gone away.’

Rees cast a glance around the red-stained sky. ‘No, they haven’t.’

‘Don’t lose hope,’ Pallis said firmly. ‘Old Hollerbach’s still working.’

Rees laughed. ‘Hollerbach? They won’t shift him. They still need someone to run things in there - find them the repair manuals for the supply machines, maybe try to move the Raft from under the falling star - and besides, I think even Decker’s afraid of him . . .’

Now they laughed together. They remained by the trunk for long minutes, watching the Belt approach.

‘Pallis, do something for me.’

‘What?’

‘Tell Jaen I asked about her.’

The tree-pilot rested his massive hand on Rees’s shoulder. ‘Aye, lad. She’s safe at present - Hollerbach got her a place on his team of assistants - and I’ll do what I can to make sure she stays that way.’

‘Thanks. I—’

‘And I’ll tell her you asked.’

 A rope uncurled from the trunk of the tree and brushed against the Belt’s rooftops. Rees was the first to descend. A miner, half his face ruined by a massive purple burn, watched him curiously. The Belt’s rotation was carrying him away from the tree; Rees pulled himself after the trailing rope and assisted a second Scientist to lower himself to the rooftops.

Soon a gaggle of Scientists were stumbling around the Belt after the dangling rope. A cluster of Belt children followed them, eyes wide in thin faces.

Rees saw Sheen. His former supervisor hung from a cabin, one brown foot anchored in rope; she watched the procession with a broad grin.

Rees let the clumsy parade move on. He worked his way towards Sheen; fixing his feet in the rope he straightened up and faced her.

‘Well, well,’ she said softly. ‘We thought you were dead.’

He studied her. The heat-laden pull of her long limbs still called uncomfortably; but her face was gaunt, her eyes lost in pools of shadow. ‘You’ve changed, Sheen.’

She spat laughter. ‘So has the Belt, Rees. We’ve seen hard times here.’

He narrowed his eyes. Her voice was almost brutal, edged with despair. ‘If you’ve the brains I once believed you had,’ he snapped, ‘you’ll let me help. Let me tell you some of what I’ve learned.’

She shook her head. ‘This isn’t a time for knowledge, boy. This is a time to survive.’ She looked him up and down. ‘And believe me, you and the rest of your flabby colleagues are going to find that quite tough enough.’

The absurd, shambling procession, still following the tree rope, had almost completed an orbit of the Belt.

Rees closed his eyes. If only this mess would all go away; if only he were allowed to get back to his work—

‘Rees!’ It was Cipse’s thin voice. ‘You’ve got to help us, man; tell these people who we are . . .’

Rees shook off his despair and pulled himself across the rooftops.
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The winch mechanism impelled the chair towards the star kernel. Rees closed his eyes, relaxed his muscles and tried to blank out his mind.

To get through the next shift: that was his only priority now. Just one shift at a time . . .

If the exile to the Belt had been a descent into hell for Grye, Cipse and the rest, for Rees it had been the meticulous opening of an old wound. Every detail of the Belt - the shabby cabins, the rain hissing over the surface of the kernel - had crowded into his awareness, and it was as if the intervening thousands of shifts on the Raft had never been.

But in truth he had changed forever. At least before he had had some hope . . . Now there was none.

The chair lurched. The dome of rust rocked beneath his feet and already he could sense the tightening pull of the star’s gravity field.

The Belt had changed too, he mused . . . and for the worse. The miners seemed coarsened, brutalized, the Belt itself shabbier and less well maintained. He had learned that deliveries from the Raft had grown less and less frequent. As supplies failed to arrive a vicious circle had set in. Increasing illness and malnutrition and, in the longer term, higher mortality were making it ever harder for the miners to meet their quotas, and without iron to trade even less food could be bought from the Raft - which worsened the miners’ conditions still further.

In such a situation, surely something had to give. But what? Even his old acquaintances - like Sheen - were reluctant to talk, as if there was some shameful secret they were hiding. Were the miners making some new arrangements, finding some other, darker, way to break out of the food trap? If so, what?

The wheels of his chair impacted the surface of the star and a full five gees descended on his chest, making him gasp. With a heavy hand he released the cable lock and allowed the chair to roll towards the nearest mine entrance.

‘Late again, you feckless bastard.’ The rumbling voice had issued from the gloom of the mine mouth.

‘No, I’m not, Roch; and you know it,’ Rees said calmly. He brought his chair to a halt at the head of the ramp leading down into the mine.

A chair came whirring up from the gloom. Despite the recent privations the miner Roch was still a huge man. His beard merged with the fur and sweat  plastered across his chest; a stomach like a sack slumped over his belt. White showed around his eyes, and when he opened his mouth Rees could see stumps of teeth like burnt bones. ‘Don’t talk back, Raft man.’ Spittle sprayed his chest in tight parabolae. ‘What’s to stop me putting you all on triple shifts? Eh?’

Rees found the breath escaping from him in a slow sigh. He knew Roch of old. Roch, who you always avoided in the Quartermaster’s, whether he was drunk or not. Roch, the half-mad troublemaker who had only been allowed to grow past boyhood, Rees suspected, because of the size of his muscles.

Roch. The obvious choice as the Scientists’ shift supervisor.

He was still staring at Rees. ‘Well? Nothing to say? Eh?’

Rees held his tongue, but the other’s fury increased regardless.

‘What’s the matter, Raftshit? Scared of a little work? Eh? I’ll show you the meaning of work . . .’ Roch gripped the arms of his chair with fingers like lengths of rope; with separate, massive movements, he hauled his feet off their support plates and planted them on the rust.

‘Oh, by the Bones, Roch, you’ve made your point,’ Rees protested. ‘You’ll kill yourself—’

‘Not me, Raftshit.’ Now Roch’s biceps tightened so that Rees could see the structure of the muscles through the sweat-streaked skin. Slowly, grunting, Roch lifted his bulk from the chair, knees and calves shaking under the load. At last he stood, swaying minutely, arms raised for balance. Five gees hauled at his stomach so that it looked like a sack of mercury slung over his belt; Rees almost cringed as he imagined how the belt must be biting into Roch’s flesh.

A grin cracked Roch’s purpling face. ‘Well, Raft man?’ Now his tongue protruded from his lips. With slow deliberation he raised his left foot a few inches from the surface and shoved it forward; then the right, then the left again; and so, like a huge, grotesque child, Roch walked on the surface of the star.

Rees watched, not trusting himself to speak.

At length Roch was satisfied. He grabbed the chair arms and lowered himself into the seat. He stared at Rees challengingly, his humour apparently restored by his feat. ‘Well, come on, Raftshit, there’s work to do. Eh?’

And he turned his chair and led the way into the interior of the star.

 Most of the Scientists’ work assignments were inside the star mine. For some imagined misdemeanour Roch had long since put them all on double shift. They were allowed an hour’s break between shifts - even Roch had not denied them that yet - and when the break came Rees met Cipse beneath the glow of a globe lamp.

The Scientists sat in companionable silence for a while. They were in one of the porous kernel’s larger chambers; lamps were scattered over its roof like trapped stars, casting light over piles of worked metal and the sullen forms of Moles.

The Navigator looked like a pool of fat in his wheelchair, his small features and short, weak limbs mere addenda to his crushed bulk. Rees, with some effort, helped him raise a tube of water to his lips. The Navigator dribbled; the water  scattered over the ruin of his coverall and droplets hit the iron floor like bullets. Cipse smiled apologetically. ‘I’m sorry,’ he said, wheezing.

Rees shook his head. ‘Don’t worry about it.’

‘You know,’ Cipse said at length, ‘the physical conditions down here are poor enough; but what makes it unendurable is . . . the sheer boredom.’

Rees nodded. ‘There has never been much to do save supervise the Moles. They can make their own decisions, mostly, with occasional human intervention. Frankly, though, one or two experienced miners can run the whole kernel. There’s no need for so many of us to be down here. It’s just Roch’s petty way of hurting us.’

‘Not so petty.’ Cipse’s breath seemed to be laboured; his words were punctuated by pauses. ‘I’m quite concerned about the . . . health of some of the others, you know. And I suspect . . . suspect that we would actually be of more use in some other role.’

Rees grimaced. ‘Of course. But try telling Roch.’

‘You know I’ve no wish to appear insulting, Rees, but you clearly have more in . . . common with these people than the . . . the rest of us.’ He coughed and clutched his chest. ‘After all, you are one of them. Can’t you . . . say something?’

Rees laughed softly. ‘Cipse, I ran out of here, remember. They hate me more than the rest of you. Look, things will get better, I’m sure of that; the miners aren’t barbarians. They’re just angry. We must be patient.’

Cipse fell silent, his breath shallow.

Rees stared at the Navigator in the dim light. Cipse’s round face was white and slick with sweat. ‘You say you’re concerned about the wellbeing of the others, Navigator, but what about yourself?’

Cipse massaged the flesh of his chest. ‘I can’t admit to feeling wonderful,’ he wheezed. ‘Of course, just the fact of our presence down here - in this gravity field - places a terrible strain on our hearts. Human beings weren’t designed, it seems, to function in . . . such conditions.’

‘How are you feeling? Do you have any specific pain?’

‘Don’t fuss, boy,’ Cipse snapped with the ghost of his old tetchiness. ‘I’m perfectly all right. And I am the most senior of us, you know. The others . . . rely on me . . .’ His words were lost in a fit of coughing.

‘I’m sorry,’ Rees said carefully. ‘You’re the best judge, of course. But - ah - since your wellbeing is so vital to our morale, let me help you, for this one shift. Just stay here; I think I can handle the work of both of us. And I can keep Roch occupied. I’m afraid there’s no way he’ll let you off the star before the end of the shift, but perhaps if you sit still - try to sleep even—’

Cipse thought it over, then said weakly, ‘Yes. It would feel rather good to sleep.’ He closed his eyes. ‘Perhaps that would be for the best. Thank you, Rees . . .’

 ‘No, I don’t know what’s wrong with him,’ Rees said. ‘You’re the one with bio training, Grye. He hardly woke up when it came time to return him to the surface. Maybe his heart can’t stand up to the gravity down there. But what do I know?’

Cipse lay strapped loosely to a pallet, his face a bowl of perspiration. Grye hovered over the still form of the Navigator, his hands fluttering against each other. ‘I don’t know; I really don’t know,’ he repeated.

The four other Scientists of the group formed an anxious backdrop. The tiny cabin to which they’d all been assigned seemed to Rees a cage of fear and helplessness. ‘Just think it through,’ he said, exasperated. ‘What would Hollerbach do if he were here?’

Grye drew in his stomach pompously and glowered up at Rees. ‘May I point out that Hollerbach isn’t here? And furthermore, on the Raft we had access to dispensers of the finest drugs - as well as the Ship’s medical records. Here we have nothing, not even full rations—’

‘Nothing except yourselves!’ Rees snapped.

A circle of round, grime-streaked faces stared at him, apparently hurt.

Rees sighed. ‘I’m sorry,’ he said. ‘Look, Grye, there’s nothing I can suggest. You must have learned something in all the years you worked with those records. You’ll simply have to do what you think best.’

Grye frowned, and for long seconds studied Cipse’s recumbent form; then he began to loosen the Navigator’s clothing.

Rees turned away. With his duty fulfilled, claustrophobia swiftly descended on him, and he pushed his way out of the cabin.

He prowled the confines of the Belt. He met few people: it was approaching mid-shift and most Belt folk must be at work or in their cabins. Rees breathed lungfuls of Nebula air and gloomily studied the over-familiar details of the little colony’s construction: the battered cabins, walls scarred by generations of passing hands and feet, the gaping nozzles of the roof jets.

A breeze brought him a distant scent of wood, and he looked up. Hanging in the sky in tight formation was the flight of trees which had brought him here from the Raft. The bulk of the supply machine was still slung between them, and Rees made out Pallis’s overseer tree hovering in the background. The elegant trees, the faint foliage scent, the figures clambering through the branches: the airy spectacle was quite beautiful, and it brought home to Rees with a sudden, sharp impact the magnitude of what he had lost in returning here.

The rotation of the Belt swept the formation over a horizon of cabins. Rees turned away.

He came to the Quartermaster’s. Now the smell of stale alcohol filled his head and on impulse he slid into the bar’s gloomy interior. Maybe a couple of shots of something tough would help his mood; relax him enough to get the sleep he needed—

The barman, Jame, was rinsing drink bowls in a bag of grimy water. He scowled through his grey-tinged beard. ‘I’ve told you before,’ he growled. ‘I don’t serve Raft shite in here.’

Rees hid his anger under a grin. He glanced around the bar; it was empty save for a small man with a spectacular burn scar covering one complete forearm. ‘Looks like you don’t serve anyone else either,’ Rees snapped.

Jame grunted. ‘Don’t you know? This shift they’re finally going to offload  that supply machine from the trees; that’s where all the able bodies are. Work to do, see - not like you feckless Raft shite—’

Rees felt his anger uncoil. ‘Come on, Jame. I was born here. You know that.’

‘And you chose to leave. Once a Rafter, always a Rafter.’

‘Jame, it’s a small Nebula,’ Rees snapped. ‘I’ve seen enough to teach me that much at least. And we’re all humans in it together, Belt and Raft alike—’

But Jame had turned his back.

Rees, irritated, left the bar. It had been - how long? a score of shifts? - since their arrival at the Belt, and the miners had only just worked out how to unship the supply device. And he, Rees, with experience of tree flight and of Belt conditions, hadn’t even been told they were doing it . . .

He anchored his toes in the wall of the Quartermaster’s and stretched to his full height, peering at the formation of trees beyond the far side of the Belt. Now that he looked more carefully he could see there were many people clinging awkwardly to the branches. Men swarmed over the net containing the supply device, dwarfed by its ragged bulk; they tied ropes around it and threw out lengths that uncoiled towards the Belt.

At last a loose web of rope trailed from the machine. Tiny shouts crossed the air; Rees could see the pilots standing beside the trunks of the great trees, and now billows of smoke bloomed above the canopies. With massive grandeur the trees’ rotation slowed and they began to inch towards the Belt. The coordination was skilful; Rees could see how the supply machine barely rocked through the air.

The actual transfer to the Belt would surely be the most difficult part. Perhaps the formation would move to match the Belt’s rotation, so that the dangling ropes could be hauled in until the machine settled as a new component of the chain of buildings. Presumably that was how much of the Belt had been constructed - though generations ago . . .

One tree dropped a little too fast. The machine rocked. Workers cried out, clinging to the nets. Tree-pilots called and waved their arms. Slowly the smoke over the offending tree thickened and the formation’s motion slowed.

Damn it, thought Rees furiously, he should be up there! He was still strong and able despite the poor rations and back-crushing work—

With a distant, slow rip, the net parted.

Rees, wrapped in introspective anger, took a second to perceive the meaning of what he saw. Then all of his being seemed to lock on that small point in the sky.

The pilots worked desperately, but the net became a mist of shreds and tatters; the formation dissolved in slow lurches of wood and smoke. Men wriggled in the air, rapidly drifting apart. The supply machine, freed of its constraints, hovered as if uncertain what to do. One man, Rees saw, was still clinging to the side of the machine itself.

The machine began to fall; soon it was sailing towards the Belt in a slow curve.

Rees dropped to hands and knees and clung tightly to the Belt cables. Where was the damn thing headed? The gravity fields of both star kernel and Nebula  Core were hauling at the machine; the Core field was by far the most powerful, but was the machine close enough to the star for the latter to predominate?

The machine could pass through the structure of the Belt like a fist through wet paper.

The immediate loss of life would be enormous, of course; and within minutes the Belt, its integrity gone, would be torn apart by its own spin. A ring-shaped cloud of cabins, trailing pipes, rope fragments and squirming people would disperse until at last each survivor would be alone in the air, facing the ultimate fall into the Core . . .

Or, Rees’s insistent imagination demanded, what if the machine missed the Belt but went on to impact the star kernel? He recalled the craters left even by raindrops at the base of a five-gee gravity well; what would the roaring tons of the supply machine do? He imagined a great splash of molten iron which would spray out over the Belt and its occupants. Perhaps the integrity of the star itself would be breached . . .

The tumbling supply machine loomed over him; he stared up, fascinated. He made out details of dispenser nozzles and input keyboards, and he was reminded incongruously of more orderly times, of queuing for supplies at the Rim of the Raft. Now he saw the man who still clung to the machine’s ragged wall. He was dark-haired and long-boned and he seemed quite calm. For a moment his eyes locked with Rees’s, and then the slow rotation of the machine took him from Rees’s view.

The machine grew until it seemed close enough to touch.

Then, with heart-stopping slowness, it slid sideways. The great bulk whooshed by a dozen yards from the closest point of the Belt. As it neared the star kernel its trajectory curved sharply, and then it was hurled away, still tumbling.

Its human occupant a mote on its flank, its path slowly arcing downwards towards the Core, the machine dwindled into infinity.

Above Rees the six scattered trees began to converge. With shouted calls ropes were thrown to workers still stranded in the air.

As fear of a spectacular death faded, Rees began to experience the loss of the machine as an almost physical pain. Yet another fragment of man’s tiny heritage lost through stupidity and blundering . . . And with every piece gone their chances of surviving the next few generations were surely shrinking even further.

Then he recalled what Pallis had told him of Decker’s calculations. The revolution’s subtle leader-to-be had hinted darkly that he had no fear of a loss of economic power over the Belt despite the planned gift of a supply machine. Was it possible that this act had been deliberate? Had lives been wasted, an irreplaceable device hurled away, all for some short-term political advantage?

Rees felt as if he were suspended over a void, as if he were one of the unfortunates lost in the catastrophe; but the depths were composed not of air but of the baseness of human nature.

 At the start of the next shift Cipse was too weak to be moved; so Rees agreed with Grye and the rest that he should be left undisturbed in the Belt. When Rees  reached the surface of the star kernel he told Roch the situation. He kept his words factual, his tone meek and apologetic. Roch glowered, thick eyebrows knotting, but he said nothing, and Rees made his way into the depths of the star.

At mid-shift he rode back to the surface for a break - and was met by the sight of Cipse. The Navigator was wrapped in a grimy blanket and was weakly reaching for the controls of a wheelchair.

Rees rattled painfully over the star’s tiny hills to Cipse. He reached out and laid a hand as gently as possible on the Scientist’s arm. ‘Cipse, what the hell’s going on? You’re ill, damn it; you were supposed to stay in the Belt.’

Cipse turned his eyes to Rees; he smiled, his face a bloodless white. ‘I didn’t get a lot of choice, I’m afraid, my young friend.’

‘Roch . . .’

‘Yes.’ Cipse closed his eyes, still fumbling for the controls of his chair.

‘You got something to say about it, Raftshit?’

Rees turned his chair. Roch faced him, his corrupted mouth spread into a grin.

Rees tried to compute a way through this - to search for a lever that might influence this gross man and save his companion - but his rationality dissolved in a tide of rage. ‘You bastard, Roch,’ he hissed. ‘You’re murdering us. And yet you’re not as guilty as the folk up there who are letting you do it.’

Roch assumed an expression of mock surprise. ‘You’re not happy, Raftshit? Well, I’ll tell you what—’ He hauled himself to his feet. Face purpling, massive fists bunched, he grinned at Rees. ‘Why don’t you do something about it? Come on. Get out of that chair and face me, right now. And if you can put me down - why, then, you can tuck your little friend up again.’

Rees closed his eyes. Oh, by the Bones—

‘Don’t listen to him, Rees.’

‘I’m afraid it’s too late, Cipse,’ he whispered. He gripped the arms of his chair and tensed his back experimentally. ‘After what I was stupid enough to say he’s not going to let me off this star alive. At least this way you have a chance—’

He lifted his left foot from its supporting platform; it felt as if a cage of iron were strapped to his leg. Now the right . . .

And, without giving himself time to think about it, with a single, vein-bursting heave he pushed himself out of his chair.

Pain lapped in great sheets over the muscles of his thighs, calves and back. For a terrible instant he thought he was going to topple forward, to smash face-down into the iron. Then he was stable. His breathing was shallow and he could feel his heart rattle in its cage of bones; it was as if he bore a huge, invisible weight strapped to his back.

He looked up and faced Roch, tried to force a grin onto his swollen face.

‘Another attempt at self-sacrifice, Rees?’ Cipse said softly. ‘Godspeed, my friend.’

Roch’s smile seemed easy, as if the five gees were no more than a heavy garment. Now he lifted one massive leg, forced it through the air and drove his foot into the rust. Another step, and another; at last he was less than a yard  from Rees, close enough for Rees to smell the sourness of his breath. Then, grunting with the effort, he lifted one huge fist.

Rees tried to lift his arms over his head, but it was as if they were bound to his sides by massive ropes. He closed his eyes. For some reason a vision of the young, white stars at the fringe of the Nebula came to him; and his fear dissolved.

A shadow crossed his face.

 He opened his eyes. He saw red sky - and pain lanced through his skull.

But he was alive, and the loading of the star’s five gees had gone. There was a cool surface at his back and neck; he ran his hands over it and felt the gritty surface of an iron plate. The plate juddered beneath him; his stomach tightened and he gagged, dry. His mouth was sour, his tongue like a piece of wood, and he wondered how long he had lain unconscious.

Cautiously he propped himself on one elbow. The plate was about ten feet on a side; over it had been cast a rough net to which he was tethered by a rope around his waist. A pile of roughly cut iron was fixed near the centre of the plate. The plate had one other occupant: the barman, Jame, who regarded Rees incuriously as he chewed on a piece of old-looking meat-sim. ‘You’re awake, then,’ he said. ‘I thought Roch had bust your skull wide open; you’ve been out for hours.’

Rees stared at him; then the plate gave another shudder. Rees sat up, testing the gravity - it was tiny and wavering - and looked around.

The Belt hung in the air perhaps half a mile away, surrounding its star kernel like a crude bracelet around a child’s wrist.

So he was flying. On a metal plate? Vertigo swept through him and he wrapped his fingers in the net.

At length he made his way slowly to the edge of the plate, ducked his head to the underside. He saw four jet nozzles fixed at the corners of the plate, the small drive boxes obviously taken from Belt rooftops. Occasionally, in response to tugs by Jame on control strings, the nozzles would spout steam and the plate would kick through the air.

So the miners had invented flying machines while he had been gone. Why, he wondered, did they need them all of a sudden?

He straightened up and sat once more facing Jame. Now the barman was sucking water from a globe; at first he acted as if unaware of Rees, but at length, with a hint of pity on his broad, bearded features, he passed Rees the globe.

Rees allowed the water to pour over his tongue, slide down his parched throat. He passed the globe back. ‘Come on, Jame. Tell me what’s going on. What happened to Cipse?’

‘Who?’

‘The Nav—The Scientist. The ill one.’

Jame looked blank. ‘One of them died down there. Heart packed up, I heard. A fat old guy. Is that who you mean?’

Rees sighed. ‘Yes, Jame; that’s who I mean.’

Jame studied him; then he pulled a bottle from his waistband, unstopped it and took a deep draught.

‘Jame, why aren’t I dead also?’

‘You should be. Roch thought he had killed you; that’s why he didn’t hit you any more. He had you hauled up and brought to the damn Quartermaster’s - can you believe it? - and then you started to groan a bit, move around. Roch was all for finishing you off there and then, but I told him, “Not in my bar, you don’t.” . . . Then Sheen showed up.’

Something like hope spread through Rees. ‘Sheen?’

‘She knew I was due to leave on this ferry so I guess that gave her the idea to get you off the Belt.’ Jame’s eyes slid past Rees. ‘Sheen is a decent woman. Maybe this was the only way she could think of to save you. But I’ll tell you, Roch was happy enough to send you out here. A slower, painful death for you; that’s what he thought he was settling for . . .’

‘What? Where are you taking me?’ Rees, confused, questioned Jame further; but the barman lapsed into silence, nursing his bottle.

Under Jame’s direction the little craft descended into the Nebula. The atmosphere became thicker, warmer, harder to breathe; it was like the air in a too-enclosed room. The Nebula grew dark; the enfeebled stars shone brightly against the gloom. Rees spent long hours at the lip of the plate, staring into the abyss below. In the darkness at the very heart of the Nebula Rees fancied he could see all the way to the Core, as if he were back in the Observatory.

There was no way of telling the time; Rees estimated several shifts had passed before Jame said abruptly, ‘You mustn’t judge us, you know.’

Rees looked up. ‘What?’

Jame was nursing a half-finished bottle; he lay awkwardly against the plate, eyes misty with drink. ‘We all have to survive. Right? And when the shipments of supplies from the Raft dried up, there was only one place to go for food . . .’ He thumped his bottle against the plate and fixed Rees with a stare. ‘I opposed it, I can tell you. I said it was better that we should die than trade with such people. But it was a group decision. And I accept it.’ He waggled a finger at Rees. ‘It was the choice of all of us, and I accept my share of the responsibility.’

Rees stared, baffled, and Jame seemed to sober a little. Then surprise, even wonder, spread across the barman’s face. ‘You don’t know what I’m talking about, do you?’

‘Jame, I haven’t the faintest idea. Nobody told us exiles a damn thing—’ Jame half laughed, scratching his head. Then he glanced around the sky, picking out a few of the brighter stars, clearly judging the plate’s position. ‘Well, you’ll find out soon enough. We’re nearly there. Take a look, Rees. Below us, to my right somewhere—’

Rees turned onto his belly and thrust his face below the plate. At first he could see nothing in the direction Jame had indicated - then, squinting, he made out a small, dark speck of matter.

The hours wore on. Jame carefully adjusted the thrust from the jets. The speck grew to a ball the colour of dried blood. At length Rees made out human figures standing on or crawling over all sides of the ball, as if glued there; judging from their size the sphere must have been perhaps thirty yards wide.

Jame joined him. With absent-minded companionship he passed Rees his  bottle. ‘Here. Now, look, boy; what you have to remember if you want to last here more than a half-shift is that these are human beings just like you and me . . .’

They were nearing the surface now. The sphere-world was quite crowded with people, adults and children; they went naked, or wore ragged tunics, and were uniformly short, squat and well-muscled. One man stood under their little craft, watching their approach.

The surface of the worldlet was composed of sheets of something like dried cloth. Hair sprouted from it here and there. In one place the sheets were ripped, exposing the interior structure of the worldlet.

Rees saw the white of bone.

He took a shuddering pull at Jame’s bottle.

The man below raised his head; his eyes met Rees’s, and the Boney raised his arms as if in welcome.
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Jame brought the plate to a smooth landing on the crackling surface of the worldlet. Silently he set to work unlashing the batches of iron from the net. Rees clung to the net and stared wildly around. The cramped horizon was made up of sheets of hairy, brownish material, stirring sluggishly. Again Rees saw the white of bone protruding through breaks in the surface.

He felt his bladder loosen. He closed his eyes and clamped down. Come on, Rees; you’ve faced greater perils than this, more immediate dangers . . .

But the Boneys were a myth from his childhood, sleep-time monsters to frighten recalcitrant children. Surely, in a universe which contained the calm, machined interior of the Bridge, there was no room for such ugliness?

‘Welcome,’ a high, dry voice said. ‘So you’ve yet another guest for us, Jame?’ The man Rees had seen from the air was standing over the plate now, accepting an armful of iron from Jame. A few conventional-looking food packages were stacked at the man’s feet. Briskly Jame bundled them onto the plate and fixed them to the net.

The Boney was squat and barrel-chested, his head a wrinkled, hairless globe. He was dressed in a crudely cut sheet of surface material. He grinned and Rees saw that his cavernous mouth was totally without teeth. ‘What’s the matter, boy? Aren’t you going to give old Quid a hand?’

Rees found his fingers tightening about the strands of the net. Jame stood over him with a package of iron. ‘Come on, lad. Take this stuff and get off the plate. You haven’t any choice, you know. And if you show you’re afraid it will go the worse for you.’

Rees felt a whimper rising in his throat; it was as if all the revolting speculation he had ever heard about the Boneys’ way of life had returned to unman him.

He clamped his lips together. Damn it, he was a Scientist Second Class. He summoned up the steady, tired gaze of Hollerbach. He would come through this. He had to.

He untwined his fingers from the netting and stood up, forcing the rational half of his mind to work. He felt heavy, sluggish; the gravity was perhaps one and a half gee. So the mass of the little planet must have been - what? Fifty tons?

He took the iron and, without hesitation, stepped off the plate and onto the surface. His feet sank a few inches into the stuff. It was soft, like a coarse cloth,  and covered with hair strands which scratched his ankles; and, oh, it was warm, like the hide of some huge animal—

Or human.

Now, to his horror, his bladder released; dampness slid down his legs.

Quid opened his toothless mouth and roared with laughter.

Jame, from the security of the plate, said: ‘There’s no shame, lad. Remember that.’

The strange trade was over, and Jame worked his controls. With a puff of hot steam the plate lifted, leaving four charred craters in the soft surface. Within a few seconds the plate had dwindled into a fist-sized toy in the air.

Rees dropped his eyes. His urine had formed a pool about his feet and was seeping into the surface.

Quid stepped towards him, his footsteps crunching. ‘You’re a Boney now, lad! Welcome to the arsehole of the Nebula.’ He gestured to the puddle at Rees’s feet. ‘And I wouldn’t worry about that.’ He grinned and licked his lips. ‘You’ll be glad of it when you’re a bit thirstier . . .’

Foul speculations ran through Rees’s mind; he shuddered, but kept his gaze steady on Quid. ‘What do I do now?’

Again Quid laughed. ‘Well, that’s up to you. Stand here and wait for a ride that will never come. Or follow me.’ He winked and, the iron under his arm, strode away across the yielding surface.

Rees stood there for a few seconds, reluctant to leave even the faint shadow of his link with the world away from this place. But he really had no option; this grotesque character was his only fixed point.

Shifting the weight of iron in his arms he stepped cautiously across the hot, uneven ground.

 They walked about halfway round the worldlet’s circumference. They passed crude shacks scattered in random patterns over the surface; most of the buildings were simple tents of surface material, barely enough to keep out the rain, but others were more substantial, based, Rees saw, on iron frames.

Quid laughed ‘Impressed, miner? We’re coming up in society, aren’t we? See, they all used to shun us. The Raft, the miners, everybody. Much too proud to associate with the likes of the Boneys, after the “crime” we commit to live . . . But now the stars are going out. Eh, miner? Suddenly they’re all struggling to survive; and suddenly they’re learning the lessons we learned, all those thousands of shifts ago.’ He leaned closer to Rees and winked again. ‘It’s all trade, you see. For a bit of iron, a few luxuries, we fill the miners’ empty food pods. As long as they get a nicely packaged pod they don’t have to think too hard about what’s in it. Am I right?’ And he laughed again, spraying Rees’s face with spittle.

Rees shrank away, unable to speak.

A few children emerged from the huts to stare at Rees, their faces dull, their naked bodies squat and filthy. The adults barely registered his passing; they sat in tight circles in their huts, chanting a low, haunting song. Rees could not make out words but the melody was cyclic and compelling.

Quid said, ‘So sorry if we seem antisocial. There’s a whale in the Coreward  sky, see; soon we’ll be singing him close.’ Quid’s eyes grew dreamy and he licked his lips.

Skirting a particularly shabby hut Rees’s foot broke through the surface. He found himself ankle-deep in foul, stinking waste. With a cry he backed away and began rubbing his feet against a cleaner section of surface.

Quid roared with laughter.

From within the hut a voice told him, ‘Don’t worry. You’ll get used to it.’

Rees glanced up, startled by the voice’s familiarity. Forgetting the filth he stepped closer to the gloom of the hut, peered inside. A man sat alone. He was short and blond, and his frame was gaunt and wrapped in the remnants of a tunic. His face was obscured by a tangle of beard - ‘Gord. Is it you?’

The man who had once been the Belt’s chief engineer nodded ruefully. ‘Hello, Rees. I can’t say I expected to see you. I thought you’d stowed away to the Raft.’

Rees glanced around; Quid seemed prepared to wait for him, evidently highly amused. Rees squatted down and briefly outlined his story. Gord nodded sympathetically. His eyes were bloodshot and seemed to loom out of the darkness.

‘But what are you doing here?’

Gord shrugged. ‘One foundry implosion too many. One death too many. Finally they decided it was all my fault and sent me down here . . . There are quite a few of us Belters here, you know. At least, quite a few have been brought here . . . Times have worsened since you escaped. A few thousand shifts ago exiling someone down here would have been unthinkable. We barely acknowledged the existence of the place; until we started trading I wasn’t even sure the damn Boneys existed.’ He reached for a globe of some liquid; he raised it to his lips, suppressing a shudder as he drank.

Rees, watching him, became abruptly aware of his own powerful thirst.

Gord lowered the globe and wiped his lips. ‘But I’ll tell you, in a way I was glad when they finally found me guilty.’ His eyes were red. ‘I was so sick of it, you see; the deaths, the stink of burning, the struggle to rebuild walls that couldn’t even support themselves—’ He dropped his eyes. ‘You see, Rees, those of us who are sent here have earned what’s happening to us. It’s a judgement.’

‘I’ll never believe that,’ Rees murmured.

Gord laughed; it was a ghastly, dry sound. ‘Well, you’d better.’ He held out his globe. ‘Here. Are you thirsty?’

Rees stared at it with longing, imagining the cool trickle of water over his tongue - but then speculations about the origin of the liquid filled him with disgust, and he pushed it away, shaking his head.

Gord, eyes locked on Rees’s, took another deep draught. ‘Let me give you some advice,’ he said softly. ‘They’re not killers here. They won’t harm you. But you have a stark choice. You either accept their ways - eat what they eat, drink what they drink - or you’ll finish in the ovens. That’s the way it is.

‘You see, in some ways it makes sense. Nothing is wasted.’ He laughed, then fell silent.

An eerie, discordant song floated into the hut. ‘Quid said something about singing to the whales,’ Rees said, eyes wide. ‘Could that be—’

Gord nodded. ‘The legends are true . . . and quite a sight to see. Maybe you’ll  understand it better than I do. It makes a kind of sense. They need some input of food from outside, don’t they? Something to keep this world from devouring itself to skin and bones - although the native life of the Nebula isn’t all that nutritious, and there are a few interesting bugs you can catch - I suspect that’s the reason the original Boneys weren’t allowed to return to the Raft . . .’

‘Come on, lad,’ Quid called, shifting the load of iron under his arm.

Rees looked at him, then back to Gord. The temptation to stay with Gord, with at least a reminder of the past, was strong . . . Gord dropped his head to his chest, words still dribbling from his mouth. ‘You’d better go,’ he mumbled.

If Rees wanted any hope of escaping this place there was only one choice.

Wordlessly he gripped Gord’s shoulder. The engineer did not look up. Rees got to his feet and walked out of the hut.

 Quid’s home was comparatively spacious, constructed around a framework of iron poles. There were no windows, but panels of scraped-thin skin admitted a sickly brown light.

Quid let Rees stay; Rees settled cautiously into one dark corner, his back against the wall. But Quid barely spoke to him and, at length, after a meal of some nameless meat, the Boney threw himself to the floor and settled into a comfortable sleep.

Rees sat for some hours, eyes wide; the eerie keening of the whale-singers washed around him in a tapestry of sound, and he shrank into himself, as if to escape the strangeness of it all. At last fatigue crept over him and he lowered himself to the ground. He rested his face on his folded forearm. The surface was so warm that he had no need for a blanket and he settled into a broken sleep.

Quid, ignoring Rees, came and went on his mysterious errands. He lived alone, but - to judge from the visits he made to his neighbours’ tents bearing packets of iron, and from which he would return adjusting his clothing and wiping his mouth - his iron was buying him out of loneliness.

At first Rees suspected Quid was some kind of leader here, but it soon became apparent that there was little in the way of a formal structure. Some of the Boneys had fairly well-defined roles - for example, Quid was the principal interface with the visitors from the mine. But the hideous ecology seemed largely self-sustaining, and there was little need for organized maintenance. Only the whale hunts, it seemed, brought the population together in any sort of cooperation.

Rees stayed in his corner for perhaps two shifts. Then his thirst became an unbearable pain, and with a cracked voice he asked Quid for drink.

The Boney laughed - but, instead of reaching for one of his stock of drink globes, he beckoned to Rees and left the hut.

Rees climbed stiffly to his feet and followed.

They walked around a quarter of the worldlet’s circumference and came to a break in the skin surface. It was a ragged hole perhaps a yard wide, looking disturbingly like a dried-out wound. Splinters of bone obtruded from its lip.

Quid squatted by the hole. ‘So you want a drink, miner?’ he demanded, his mouth a downturned slash of darkness. ‘Well, old Quid’s going to show you  how you can get as much as you like to eat and drink . . . but the catch is, it’s what the rest of us eat and drink. It’s either that or starve, laddie; and Quid for one isn’t going to mourn the loss of your sneering face from his hut. Right?’ And he dropped his feet through the hole and swung himself into the planet’s interior.

Fear stirring - but his throat still burning with thirst - Rees approached the hole and peered inside.

The hole was full of bones. A stench like warm meat-sim billowed into his face.

He gagged but held his ground. Shaking his head free of the fumes he sat on the ragged lip of the hole and found purchase for his feet. He stood carefully, holding his breath, and worked his way down into the network of bones.

It was like climbing inside some huge, ancient corpse. The light, filtering through thick layers of skin, was brown and uncertain. The bright eyes of Quid glittered out of the gloom.

And all around Rees there were bones.

He looked around, his breath still trapped inside his body. He was, he realized, standing on a shelf of bones; his back rested against a small mountain of skulls and gaping, toothless jawbones, and his hands gripped a pillar of fused vertebrae. Starlight slanting through the entrance showed him a cross section of skulls, splintered tibiae and fibulae, ribcages like lightless lanterns; here was a forearm still attached to a child’s hand. The bones were mostly bare, their colour a weathered-looking brown or yellow; but here and there scraps of skin or hair still clung.

The planet was nothing more than a sparse cage of bones, coated with human skin.

He felt a scream well up from deep within him; he forced it away and expelled his breath in one great sigh, then was forced to draw in the air of this foul place. It was hot, damp and stank of decaying meat.

Quid grinned at him, his gums glistening. ‘Come on, miner,’ he whispered, the sound muffled. ‘We’ve a little way to go yet.’ And he began to work his way deeper into the interior.

After some minutes Rees followed.

 The gravity grew lighter as they descended and a smaller residuum of corpses lay beneath them; at last Rees was pulling himself through the bone framework in virtual weightlessness. Bone fragments, splinters and knuckles and finger joints, battered at his face until it seemed he was passing through a cloud of decay. As they descended the light grew fainter, lost in the intermeshing layers of bones, but Rees’s eyes grew dark-adapted, so that it seemed he could see more and more of the dismal surroundings. The heat, the stench of meat became intolerable. Sweat coated his body, turning his tunic into a sodden mass on his back, and his breath grew shallow and laboured; it seemed almost impossible to extract any oxygen from the grimy air.

He tried to remember that the radius of the worldlet was only some fifteen yards. The journey seemed the longest of his life.

At last they reached the heart of the bone world. In the gloom Rees squinted to make out Quid. The Boney waited for him, hands on hips; he was standing on some dark mass. Quid laughed. ‘Welcome,’ he hissed. He was running his fingers over the forest of bones around him, evidently looking for something.

Rees pushed his feet through a last layer of ribs to the surface on which Quid stood. It was metal, he realized with a shock; battered and coated with grease, but metal nevertheless. He stood cautiously. There was a respectable gravity pull. This had to be some kind of artefact, buried here at the heart of the Boneys’ foul colony.

He dropped to his knees and ran probing fingers across the surface. It was too dark to make out a colour but he could tell that the stuff wasn’t iron. Could it be Ship hull-metal, like the Raft deck in the region of the Officers’ quarters? He closed his eyes and probed at the surface, trying to recall the feel of that faraway deck. Yes, he decided with growing excitement; this had to be an artefact from the Ship.

Pushing his way through the bone framework he paced around the surface. The artefact was a cube some three yards on a side. He stubbed his toe against an extrusion of metal; it turned out to be the remnant of some kind of fin, reminiscent of the stumps he had observed on the Moles of the mine and the Raft’s buses. Could this box once have been fitted with jets and flown through the air?

Speculation welled through his head, pushing aside thirst, revulsion, fear . . . He imagined the original Ship, huge, dark and crippled, opening like a skitter flower and emitting a shoal of sub-ships. There was the Bridge, its surface slick and fast; there were the buses/Moles, perhaps designed to carry one or two crew or to travel unmanned, to land and roll over uncertain surfaces - and then there was this new type, a box capable of carrying - perhaps - a dozen people. He imagined crewmen setting off in this bulky craft, maybe seeking food, or a way to return to Bolder’s Ring . . .

But some unknowable accident had hit the box ship. It had been unable to return to the Ship. They had run out of provisions - and to survive, the crew had had to resort to other means.

When at last they had managed to return - or perhaps had been found by a rescue party - they were, in the eyes of their fellows, befouled by their taking of the meat of Nebula creatures - and of their companions.

And so they had been abandoned.

Somehow they had wrestled their wrecked box ship into a stable circular orbit around the Core. And some of them had survived; they had raised children and lived perhaps thousands of shifts before their eyes closed . . . And the children, horrified, had found there was no way of ejecting the corpses; in this billion-gee environment the ship’s escape velocity was simply too high.

And generations had passed, until the layers of bones covered the original wreck.

Evidently Quid had found what he was looking for. He tugged at Rees’s sleeve, and Rees followed him to the far edge of the craft. Quid knelt and pointed downwards; Rees followed suit and peered over the lip of the craft. In the wall  below him there was a break, and just enough light seeped in to let Rees make out the contents of the craft.

At first he could make no sense of it. The ship was jammed with cylindrical bundles of some glistening, red substance; some of the bundles were linked to each other by joints, while others were fixed in rough piles to the walls by ropes. Some of the material had been baked to a grey-black crisp. There was a stench of decay, of ageing meat.

Rees stared, bemused. Then, in one ‘bundle’, he saw eyesockets.

Quid’s face floated in the gloom, a tormenting mask of wrinkles. ‘We’re not animals, you see, miner,’ he whispered. ‘These are the ovens. Where we bake the sickness out of the meat . . . Usually it’s hot enough down here, what with the decay and all; but sometimes we have to bank fires around the walls . . .’

The bodies were all ages and sizes; flayed and butchered, the ‘bundles’ were limbs, torsos, heads and fingers—

He dragged his head back. Quid was grinning. Rees closed his eyes, forcing down the bile that burned the back of his throat. ‘And there’s no waste,’ Quid whispered with relish. ‘The dried skin is stitched into the surface, so that we walk on the flesh of our ancestors—’

He felt as if the whole, grotesque worldlet were pulsing around him, so that the forest of bones encroached and receded in huge waves. He took deep breaths, letting the air whistle through his nostrils. ‘You brought me down here for drink,’ he said as evenly as he could. ‘Where is it?’

Quid led Rees to a formation of bone. It was a set of vertebrae, almost intact; Rees saw that it was part of a branching series of bones which seemed to reach almost to the surface. Quid touched the spine and his finger came away glistening with moisture. Rees looked more closely and realized that a slow trickle of fluid was working its way down the channel of bones.

Quid pressed his face to the vertebrae, extending a long tongue to lap at the liquid. ‘Runoff from the surface, see,’ he said. ‘By the time it’s diluted by the odd bit of rain and filtered through all those layers up there, it’s fit enough to drink. Almost tasty . . .’ He laughed, and with a grotesque flourish invited Rees to take his turn.

Rees stared at the brackish stuff, feeling life and death choices once more weighing on him. He tried to be analytical. Perhaps the Boney was right; perhaps the crude filtering mechanism above his head would remove much of the worst substances . . . After all, the Boney was healthy enough to tell him about it.

He sighed. If he wanted to survive through more than another shift or two he really had no choice.

He stepped forward, extended his tongue until it almost touched the vertebrae, and allowed the liquid to trickle into his mouth. The taste of it was foul and the stuff was almost impossible to swallow; but swallow it he did, and he reached for another mouthful.

Quid laughed. The Boney’s angular hand clamped over the back of his neck and Rees’s face was forced into the slim pillar of bone; the edges of it scraped at his flesh and the putrid liquid splashed over his hair, his eyes—

With a cry of disgust Rees lashed out with both fists. He felt them connect  with perspiring flesh; with a winded grunt the Boney fell away, landing amid a splintering nest of bones. Wiping his face clear Rees jumped into the network of bones and began to clamber up towards the light, his thrusting feet crushing ribs and skeletal fingers. At last he reached the underside of the surface, but he realized with dismay that he had lost his orientation; the surface of skin spread over him like some huge ceiling, unbroken and lightless. With a strangled scream he shoved his hands into the soft material and tore layers of it aside.

At last he broke through to Nebula air.

He dragged himself from the hole and lay exhausted, staring up at the ruddy starlight.

 Rees sought out Gord. The former engineer admitted him without a word, and Rees threw himself to the ground and fell into a deep sleep.

Over the ensuing shifts he stayed with Gord, largely in silence. Rees forced himself to drink - even accompanying Gord on a trip into the interior of the worldlet to fill fresh globes - but he could not eat. Gord gloomily studied him in the darkness of the cabin. ‘Don’t think about it,’ he said. He dropped a fragment of meat into his mouth, chewed the tough stuff and swallowed it. ‘See? It’s just meat. And it’s that or die.’

Rees let a slice of meat lie in the palm of his hand, visualizing the actions of raising it to his lips, biting into it, swallowing it.

He couldn’t do it. He threw the fragment into a corner of the hut and turned away. After a while he heard the slow footsteps of Gord as the engineer crossed the room to collect the scrap of food.

So the shifts passed, and Rees felt his strength subsiding. Brushing a hand over the remnants of his uniform he could feel ribs emerging from their mantle of flesh.

The Boneys’ singing seemed to pulse like blood.

At length Gord laid a hand on his shoulder. Rees sat up, his head floating. ‘What is it?’

‘The whale,’ Gord said with a hint of excitement. ‘They’re preparing to hunt it. You’ll have to come and see, Rees; even in these circumstances it’s an incredible sight.’

With care Rees stood and followed Gord from the hut.

Peering around groggily he made out the usual groups of adults in their little circles in the huts. They were chanting rhythmically. Even the children seemed spellbound: they sat in attentive groups near the adults, chanting and swaying as best they could.

Gord walked slowly around the worldlet. Rees followed, stumbling; the entire colony seemed to be singing now, so that the skin surface pulsated like a drum.

‘What are they doing?’

‘Calling to the whale. Somehow the song lures the creature closer.’

Rees, befuddled and irritated, said: ‘I don’t see any whale.’

Gord squatted patiently on the floor. ‘Wait a while and you will.’

Rees sat beside Gord and closed his eyes. Slowly the singing worked its way  into his consciousness until he was swaying with the cyclic rhythms; a mood of calm acceptance, of welcome even, seemed to spread over him.

Was this what the music was supposed to make the whale feel?

‘Gord, where do you think the word “whale” comes from?’

The engineer shrugged. ‘You were the Scientist. You tell me. Perhaps there was some great creature on Earth with that name.’

Rees scratched the tangle of beard on his jaw. ‘I wonder what an Earth whale looked like—’

Gord’s eyes were widening. ‘Maybe something like that,’ he said, pointing.

The whale rose over the horizon of skin like some huge, translucent sun. The bulk of its body was a sphere perhaps fifty yards wide, dwarfing the bone world; within its clear skin organs clustered like immense machines. The leading face of the whale was studded with three spheres about the size of a man. The way they rotated, fixing on the worldlet and the nearby stars, reminded Rees irresistibly of eyes. Attached to the rear of the body were three huge flukes; these semicircles of flesh were as large as the main sphere and they rotated gently, connected to the body by a tube of dense flesh. The whale coasted through the air and the flukes soared no more than twenty yards over Rees’s head, washing his laughing face with cool air. ‘It’s fantastic!’ he said.

Gord smiled faintly.

The Boneys, still singing, emerged from their huts. Their eyes were fixed on the whale and they carried spears of bone and metal.

Gord leaned close to Rees and said through the song, ‘Sometimes they just attach ropes to the creatures, have the whales drag the colony a little way out of the Nebula. Adjusting the orbit, you see; otherwise they might have fallen into the Core long ago. This shift, though, it seems they need meat.’

Rees was puzzled. ‘How can you kill a creature like that?’

Gord pointed. ‘Not difficult. All you have to do is puncture the skin. It loses its structure, you see. The thing simply crumples into the worldlet’s gravity well. Then the trick is to slice the damn thing up fast enough to avoid us all being smothered by flesh . . .’

Now the first spears were flying. The song broke up into shouts of victory. The whale, evidently agitated, began to turn its flukes more quickly. Spears passed clean through the translucent flesh, or embedded themselves in sheets of cartilage - and at last, to a great cry, an organ was hit. The whale lurched towards the surface of the worldlet, its skin crumpling. A mighty ceiling of flesh passed no more than ten feet above Rees’s head.

‘What about this, miner?’ Quid stood beside him, spear in hand. The Boney grinned. ‘This is the way to live, eh? Better than scratching in the vitals of some dead star—’

More spears hissed through the air; with increasing precision they looped through the compound gravity field of planet and whale and found soft targets within the body of the whale.

‘Quid, how can they be so accurate?’

‘It’s easy. Imagine the planet as a lump below you. And the whale as another small lump somewhere about there—’ He pointed. ‘Close to its centre. That’s  where all the pull comes from, right? So then you just imagine the path you want your spear to follow and - throw!’

Rees scratched his head, wondering what Hollerbach would have made of this distillation of orbital mechanics. But the need for the Boneys - trapped on their little world - to develop such spear-throwing skills was obvious.

The spears continued to fly until it seemed impossible for the whale to escape. Now its belly was almost brushing the rooftops of the colony. Men and women were producing massive machetes now, and soon the butchery would start. Rees, in his starved, dreamy state, wondered if whale blood would smell different from human—

And suddenly he found himself running, almost without conscious thought. With a light motion he hauled himself to the roof of one of the sturdier huts - could he have moved so cleanly without his recent weight loss? - and stood, staring upwards at the wrinkled, semi-transparent roof of flesh that slid over him. It was still just out of his reach - and then a fold a few feet deep came towards him like a descending curtain. He jumped and grabbed with both hands. His fingers passed through flesh that crumbled, dry. He scrabbled for a firm hold, believing for one, panicky second that he would fall again; and then, his arms elbow-deep in pulpy flesh, his fingers bit into a shank of some tougher material and he pulled himself higher onto the whale’s body. He managed to swing his feet up and embed them in the fleshy ceiling; and so, upside down, he sailed over the Boney colony.

His boarding seemed to galvanize the whale. Its flukes beat the air with renewed vigour and it rose from the surface with wrenches that threatened to tear Rees from his precarious hold.

Angry voices were raised at him, and a spear whistled past his ear and into the soft flesh. Quid and the other Boneys waved furious fists. He saw the pale, upturned face of Gord streaming with tears.

The whale continued to rise and the colony turned from a landscape into a small, brown ball, lost in the sky. The human voices faded to the level of the wind. The warm skin of the whale pulsed with its steady motion; and Rees was alone.
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Its tormentors far behind, the great beast moved cautiously through the air; the flukes turned with slow strength, and the vast body shuddered. It was as if it were exploring the dull pain of the punctures it had suffered. Through the translucent walls of the body Rees could see triple eyes turn fully backwards, as if the whale were inspecting its own interior.

Then, with a sound like the wind, the flukes’ speed of rotation increased. The whale surged forward. Soon it had climbed clear of the bone world’s gravity well, and Rees’s sensation of clinging to a ceiling was transformed into a sense of being pinned against a soft wall.

With some curiosity he examined the substance before his face. His fingers were still locked in the layer of cartilage beneath the whale’s six-inch layer of flesh. The flesh itself had no epidermis and was vaguely pink in colour; the stuff had little more consistency than a thick foam and there was no sign of blood, although Rees noticed that his arms and legs had become coated with some sticky substance. He recalled that the Boneys hunted this creature for food, and on impulse he pushed his face into the flesh and tore away a mouthful. The stuff seemed to melt in his mouth, compacting from a fluffy bulk to a small, tough lozenge. The taste was strong and slightly bitter; he chewed and swallowed easily. The stuff even seemed to soothe the dryness of his throat.

Suddenly he was starving, and he buried his face in the whale flesh, tearing chunks away with his teeth.

After some minutes he had cleared perhaps a square foot of the soft flesh, exposing cartilage, and his stomach felt filled. So, then, he could expect the whale to provide for him for some considerable time.

He looked around. Clouds and stars stretched all around him, a vast, sterile array without walls or floor. He was, of course, utterly adrift in the red sky, and surely now beyond hope of seeing another human face again. The thought did not frighten him; rather, he became gently wistful. At least he had escaped the degradation of the Boneys. If he had to die, then let it be like this, with his eyes open to new wonders.

He shifted his position comfortably against the bulk of the whale. It took very little effort to stay in place, and the steady motion, the pumping of the flukes were surprisingly soothing. It might be possible to survive quite some time here, before he weakened and fell away . . .

His arms were beginning to ache. Carefully, one hand at a time, he shifted  the position of his fingers; but soon the pain was spreading to his back and shoulders.

Could he be tiring so quickly? The effort to cling on here, in these weightless conditions, was minimal. Wasn’t it?

He looked back over his shoulder.

The world was wheeling around him. The stars and clouds executed vast rotations around the whale; once again he was clinging to a ceiling from which he might fall at any moment . . .

He almost lost his grip. He closed his eyes and dug his fingers tighter into the sheet of cartilage. He should have anticipated this, of course. The whale had rotational symmetry; of course it would spin. It would have to compensate for the turning of its flukes, and spinning would give it stability as it forged through the air. It all made perfect sense . . .

Wind whipped over Rees’s face, pushing back his hair. The rate of spin was increasing; he felt the strain on his fingers mount. If he didn’t stop analysing the damn situation and do something, before many more minutes passed he would be thrown off.

Now his feet lost their tenuous hold. His body swung away from the whale’s, so that he was dangling from his hands. The cartilage in his clamped fingers twisted like elastic, and with each swing of his torso pain coursed through his biceps and elbows. The centrifugal force continued to rise, through one, one and a half, two gee . . .

Perhaps he could head for one of the stationary ‘poles’, maybe at the joint between the flukes and the main body. He looked sideways towards the rear of the body; he could see the linking tube of cartilage as a misty blur through the walls of flesh.

It might have been a world away. It was all he could do to cling on here.

The spin increased further. Stars streaked below him and he began to grow groggy; he imagined blood pooling somewhere near his feet, starving his brain. He could hardly feel his arms now, but when he stared up through black-speckled vision he could see that the fingers of his left hand, the weaker, were loosening.

With a cry of panic he forced fresh strength into his hands. His fingers tightened as if in a spasm.

And the cartilage ripped.

It was like a curtain parting along a seam. From the interior of the whale a hot, foul gas billowed out over him, causing him to gasp, his eyes to stream. The ruptured cartilage began to sag. Soon a great fold of it was suspended beneath the belly of the whale; Rees clung on, still swinging painfully.

Now a ripple a foot high came rolling down the whale’s belly wall. The whale’s nervous system must be slow to react, but surely it could feel the agony of this massive hernia. The wave reached the site of the rupture. The dangling fold of cartilage jerked up and down, once, twice, again; Rees’s shoulders felt as if they were being dragged from their sockets and needles thrust into the joints.

Again his fingers loosened.

The rip in the sheet was like a narrow door above him.

Shoulders shaking, Rees hauled himself up until his chin was level with his fists. He released his left hand—

—and almost fell altogether; but his right hand still clutched at the cartilage, and now his left hand was locked over the lip of the wound. He released his right hand; the weaker, numb left slipped over greasy cartilage but - now - he had both hands clamped at the edge of the aperture.

He rested there for a few seconds, the muscles of his arms screaming, his fingers slipping.

Now he worked the muscles of his back and dragged his feet up before his face, shoved them over his head and through the aperture. Then his legs and back slid easily over the inner surface of the cartilage and into the body of the whale, and finally he was able to uncurl his fingers. With the last of his strength he rolled away from the aperture.

Breathing hard he lay on his back, spread-eagled against the whale’s inner stomach wall. Below him, obscured by the translucent flesh, were the wheeling stars, and far above, like huge machines in some vast, dimly lit hall, were the organs of the whale.

His lungs rattled; his arms and hands were on fire. Blackness fell over him and the pain dropped away.

 He awoke to a raging thirst.

He stared up into the cavernous interior of the whale. The light seemed dimmer: perhaps the whale, for reasons of its own, was flying deeper into the Nebula.

The air was hot, damp, and foul with a stench like sweat; but, though his chest ached slightly, he seemed to be breathing normally. Cautiously he propped himself up on his elbows. The muscles of his arms felt ripped and the fingernails on both hands were torn; but the bones of his fingers seemed intact and in place.

He climbed cautiously to his feet.

Stars still wheeled around the whale, but if he averted his eyes he felt no dizziness. It was as if he were standing in a steady gravity well of about two gees. Looking down he saw that his bare feet had sunk a couple of inches into the resilient cartilage. With some experimentation he found he could walk with little difficulty, provided he avoided slipping on the slick surface.

Again thirst tore at his throat; it felt as if the back of his mouth were closing up with the dryness.

He made his way to the aperture he had torn in the cartilage sheet. The wound had already closed to a narrow slit barely as wide as his waist. He had no way of telling how long he had been unconscious, but surely it must have taken a shift at least for the healing to progress this far. He knelt down, the cartilage beneath his knees a warm, wet carpet, and pushed his face close to the wound. A breeze bore him welcome fresh air. He could see the dangling flap of cartilage up which he had scrambled to safety: the ripped skin had grown opaque and was covered in a mass of fine creases. Perhaps eventually the dangling fold would be isolated outside the body, atrophy and fall away.

Thanks to Rees’s scrambling the area of cartilage around the wound was  scraped clear of flesh; only a few clumps clung here and there, like isolated patches of foliage on an old tree. Rees lay on the warm floor, took a fold of cartilage in his left hand, and thrust his head and right arm out through the wound. He swept his arm around the outer wall of the whale’s belly, hauling in as much flesh matter as he could reach. As he worked, the breeze of the whale’s rotation washed steadily over his face and bare arms.

When he was done he withdrew from the wound and hauled away his meagre supply. He shoved a fistful into his mouth immediately. Sticky whale juice trickled, soothing, down his parched throat and fluffy flesh clung to his straggling beard; he squatted on the warm floor, and, for a few minutes, ate steadily, postponing thoughts of an impossible future.

When he was done, his thirst and hunger at least partially sated, his pile of flesh was reduced by at least half. The damn stuff would last hardly any time at all . . . He crammed the rest into the pockets of his filthy coverall.

Now he became aware of another problem, as the pressure in his bladder and lower bowels began to grow painful. He felt oddly reluctant to relieve himself inside the body of another creature; it seemed an obscene violation. But, the muscles of his lower stomach told him, he didn’t really have a lot of choice. At last he loosened his trousers and squatted over the narrowest section of the rent in the stomach wall.

He had a bizarre image of his waste being flung through the air in a cloud of brown and yellow. It was highly unlikely, of course, but perhaps one day the stuff would reach the Belt, or the Raft; would one of his acquaintances look up in horror for the source of this foul rain - and think of him?

He laughed out loud; the sound was absorbed by the soft wall around him. He could think of a few nominations for the recipient of such a message. Gover, Roch, Quid . . . Maybe he should take aim.

His needs satisfied, his curiosity began to reassert itself, and he stared around at the mysterious interior of the whale. It was like being inside some great, glass-walled ship. From the leading face a wide tube stretched down the axis of the body, contracting as it neared the rear. Entrails of some kind branched off, looking like fat, pale worms that coiled around the principal oesophagus. Sacs which could hold four men were suspended around the axial tube, filled with obscure, unmoving forms. Organs were clustered around the main axial canal; and others, vast and anonymous, were fixed to the inner wall of the skin.

Beyond the body’s rear Rees could make out the joint to the fluke section, and then the great semicircular flukes themselves, washing through the air with immense assurance and power. The motion of the flukes and the wheeling shadows cast by the starlight through the translucent skin gave the place a superficial impression of motion; but otherwise, apart from a subdued humming, the vast space was still and calm. Rees had read of the great cathedrals of Earth; he remembered staring at the old pictures and wondering what it would be like to stand inside such ancient, huge, still spaces.

Perhaps it would be something like this.

Stepping cautiously over the slippery, yielding surface, he began to make his way towards the whale’s leading face.

He neared an organ fixed to the floor. It was an opaque, flattened sphere, twice as tall as he was, and its mass tugged gently at him He pressed his palm to the tough, lumpy flesh; beneath the surface he could feel hot liquid churn. Perhaps this was the equivalent of a liver or kidney. Crouching, he could see how the organ was attached to the stomach wall by a tight, wrinkled ring of flesh; the ring was clear enough for him to see liquid pulse to and from the dense cartilage.

A Boney spear protruded from the organ, its tip buried an arm’s length inside the soft material. Rees took the shaft and carefully slid the spear away from the organ; it emerged damp and sticky. He propped the spear safely within a fold of flesh and walked on.

The floor slanted sharply upwards as he began to climb the slope of the body towards the axis of rotation. At last he was climbing a near-vertical, sheer surface, and he was forced to dig his hands into the cartilage. As he climbed towards the axis the centripetal force lessened, although a Coriolis effect began to make him stagger.

He paused for breath and looked back over the slope he had climbed. The organs fixed to the apparent floor and walls of the chamber were like mysterious engines. The tube of the oesophagus stretched away above his head; he noticed now that wrapped around it, close behind the eyes, was a large, spongy mass; filaments like rope connected the sponge to the eyes - optic nerves? Perhaps the convoluted lump was the whale’s brain; if so its mass relative to its body must compare favourably with a human’s.

Could the whale be intelligent? That seemed absurd . . . but then he remembered the song of the Boney hunters. The whale must have a reasonably sophisticated sensorium to be able to respond to such a lure.

At last he reached a position just below the join of the oesophagus to the face. The whale’s triple eyes hung over him like vast lamps, staring calmly ahead; it felt as if he were clinging to the inside of some huge mask.

The face rippled, almost casting him free; he clung tighter to the cartilage. Staring up he saw that the centre of the face had split, becoming an open mouth which led directly into the huge throat.

Rees looked out through the face. He made out a blur of motion which slowly resolved itself into a shoal of ghost-white plates which whirled in the air before the whale. These plate creatures were no more than three or four feet wide; some of them, perhaps the young, were far smaller. The creatures had upturned rims - no doubt for aerodynamic reasons - and Rees saw how purplish veins crisscrossed the upper surface of the discs.

The creatures scattered in alarm as the whale approached. The whale’s three eyes locked on the plate animals, triangulating with hungry precision. Soon the plates were impacting the great, flat face; the cartilage resounded like a drum-skin, making Rees flinch. Doomed plate creatures, still spinning feebly, slid into the whale’s maw and disappeared into the opaque oesophagus, and soon a series of bulges were passing down the great tube. Rees imagined the still living plates hurling themselves against the walls that had closed around them after a lifetime of free air. After some minutes the first bulge reached a branch to the  semi-transparent entrails. Battered plates emerged into the comparative stillness of the intestines, some still turning feebly. With vast pulses of clear muscle the bodies were worked along the entrails, dissolving as they moved through vats of digestive gases or fluids.

For perhaps thirty minutes the whale cut a path through the cloud of plate creatures . . . and then something fast moved at the rim of Rees’s peripheral vision. He twisted, peering.

There was a blur, something red and dense that shot across the sky. Now another, and a third; and now a whole flock of them, raining through the air like missiles. The things descended on the shoal of plate creatures in a great, frenzied blur of motion and blood; when they moved on they left behind a cloud of blood and meat scraps—

—and one of the blurs flew at Rees’s face. He cried out and flinched backwards, almost losing his grip on the cartilage mask; then he steadied himself and stared back at the creature.

It had come to a halt mere yards before him. It was little more than a flying mouth. A red stump of a body, limbless, perhaps two yards long, was fronted by a circular maw wider than Rees could reach. Eyes like beads clustered round the mouth, which was ringed by long teeth, needle points turned inwards. Now the mouth closed, the flesh stretching over a rudimentary bone structure, until teeth met in a grind of white flashes.

Rees could almost imagine this sky wolf licking its lips as it studied him.

But the eyes of the whale fixed the wolf with a haughty glare, and after a few seconds the wolf shot away to join its companions amid the easier meat of the plate creatures.

Apparently satiated, the whale surged out of the cloud of plates and into clear air. Looking back, Rees could see the sky wolves continue to feast on the hapless plates.

The sky wolves were creatures of children’s tales; Rees had never encountered one before. No doubt, like uncounted other species of Nebula flora and fauna, the plates and wolves were careful to avoid the homes of man. Was he the first human to see such a sight? And would the Nebula die before mankind could explore the marvels this strange universe had to offer?

A heavy depression fell upon Rees, and he pressed his face against the inner face of the whale.

The whale forged ever deeper into the heart of the Nebula; the air outside grew darker.

 Rees woke from a dream of falling.

His back was pressed against the inner face of the whale, his hands locked around folds of cartilage; cautiously he uncurled his fingers and worked the stiff joints.

What had woken him? He scanned the cavernous interior of the whale. Shafts of starlight still swept through the body like torch beams—

—but, surely, more slowly than before. Was the whale coming to rest?

He turned to look out of the whale’s face . . . and felt a tingle of wonder at  the base of his skull. Peering in at him, not a dozen yards from where he stood, were the three eyes of a second whale. Its face was pressed to that of ‘his’ whale, and he saw how the mouths of the two vast creatures worked in sympathetic patterns, almost as if they were speaking to each other.

Now the other whale peeled away, its flukes beating, and the view ahead cleared. Again, wonder surged through Rees, causing him to gasp. Beyond the second whale was another, side on, forging through the air - and beyond that another, and another; as far as Rees’s eyes could see, above him and below him, there was a great array of whales which swam through the Nebula. The school must have been spread through cubic miles: the more distant of them were like tiny lanterns illuminated by starlight.

Like a great, pinkish river, the whales were all streaming towards the Core.

From behind Rees there was a low grind, as if some great machine were stirring. Turning, he saw that the joint connecting the main body of the whale to its fluke section was swivelling; bones and muscles the size of men hauled at the mass of turning flesh. Soon the whale was banking around a wide arc, its flukes beating purposefully. The whale’s rotation increased once more, turning the school of whales into a kaleidoscope of whirling flukes; and at last the whale settled into a place in the vast migration.

For hours the school forged on into increasing darkness. The stars at these depths were older, dimmer, their proximity increasing as the Core neared. Rees made out two stars so close they almost touched: their tired fires were drawn out in great mounds, and they whirled around each other in a pirouette seconds long. Later the whales passed a massive star, miles across; its fusion processes seemed exhausted, but the iron of its surface, compressed by gravity, gave off a dull, sombre glow. The surface was a place of constant motion: every few minutes a portion would subside, leaving a crater perhaps yards wide and a spray of molten particles struggling a few feet into the air. Smaller stars circled the giant in orbits of several minutes, and Rees was reminded of Hollerbach’s orrery: here was another ‘solar system’ model, made not of metal beads but of stars . . .

The school reached another collection of stars bound by gravity; but this time there was no central giant: instead a dozen small stars, some still burning, whirled through a complex, chaotic dance. At one moment it seemed two stars must collide . . . but no; they passed no more than yards apart, spun around and hurtled off in new directions. The motion of the star family showed no structure, no periodicity - and Rees, who in his time on the Raft had studied the chaotic aspects of the three-body problem, was not surprised.

Still the gloom deepened. A gathering blackness ahead told Rees they were nearing the Core. He remembered the Telescopic journey into the Nebula he had taken at the time of the revolt with that young Class Three - what was his name? Nead? Little had he dreamt that one day he would repeat the journey in person, and in such a fantastic fashion . . .

Again he thought briefly of Hollerbach. What would that old man give to be seeing these wonders? A mood of contentment, perhaps brought on by his memories, settled over Rees.

Now, as on his Telescopic journey, the mists of the Nebula’s heart lifted away  like veils from a face, and he began to make out the sphere of debris around the Core itself. Through breaks in the shell of rubble a pink light flickered.

Slowly Rees began to realize he was staring at his own death. What would get him first? The hard radiation sleeting from the black hole? Perhaps the tidal effects of the Core’s gravitation would tear his head and limbs from his body . . . or, as the softer structure of the whale disintegrated, maybe he would find himself tumbling helpless in the air, baked or asphyxiated in the oxygen-starved atmosphere.

But still the odd mood of contentment lingered, and now he felt a slow, soothing music sound within his head. He let his muscles relax and he settled comfortably against the inner face of the whale. If this really were to be his death - well, at least it had been an interesting journey.

And perhaps, after all, death wouldn’t be the final end. He recalled some of the simple religious beliefs of the Belt. What if the soul survived the body, somehow? What if his journey were to continue on some other plane? He was struck by a vision of a stream of disembodied souls streaking out into space, their flukes slowly beating—

Flukes? What the hell—?

He shook his head, trying to clear it of the bizarre images and sounds. Damn it, he knew himself well enough to know that he shouldn’t be facing death with an elegiac smile and a vision of the afterlife. He should be fighting, looking for a way out . . .

But if these thoughts weren’t his own, whose were they?

With a shudder he turned and stared at the bulge of brain around the whale’s oesophagus. Could the beast be semi-telepathic? Were the images seeping into his head from that great mound, mere yards from him?

He remembered how the chanting of the Boney hunters had attracted the whales. Perhaps the chanting set up some sort of telepathic lure which baffled and attracted the whales. With a start he realized that the steady music in his head had the same structure, the same compelling rhythm and cyclical melodies, as the Boneys’ song. It must be coming from outside him - though whether through his ears or by telepathic means he found it impossible to distinguish. So the Boneys, perhaps by chance, had found a way to make the whales believe they were swimming, not towards a slow death at the hands of tiny, malevolent humans, but towards—

What? Where did these whales, swimming to the Core, think they were going, and why were they so happy to be going there?

There was only one way to find out. He quailed at the thought of opening his mind to further violation; but he fixed his hands tightly around the cartilage, closed his eyes, and tried to welcome the bizarre images.

Again the whales streaked into the air. He tried to observe the scene as if it were a photograph before him. Were these things really whales? Yes; but somehow their bulk had been reduced drastically, so that they became pencil-shaped missiles soaring against minimal air resistance to . . . where? He struggled, compressing his eyes with the back of one hand, but it wouldn’t come. Well, wherever it was, ‘his’ whale felt nothing but delight at the prospect.

If he couldn’t see the destination, what about the source? Deliberately he lowered his head. The image in his mind panned down, as if he were tracking a Telescope across the sky.

And he saw the source of the whales’ flight. It was the Core.

He opened gritty eyes. So the creatures were not plunging to their deaths; somehow they were going to use the Core to gain enormous velocities, enough to send them hurtling out—

—out, he realized with a sudden burst of insight, of the Nebula itself.

The whales knew the Nebula was dying. And, in this fantastic fashion, they were migrating; they would abandon the fading ruin of the Nebula and cross space to a new home. Perhaps they had done this dozens, hundreds of times before; perhaps they had spread among the nebulae in this way for hundreds of thousands of shifts . . .

And what the whales could do, surely man could emulate. A great wave of hope crashed over Rees; he felt the blood burn in his cheeks.

The Core was very near now; shafts of hellish light glared through the shell of debris, illuminating the rubble. Ahead of him he could see whales expelling air through their mouths in great moist plumes; their bodies contracted like slowly collapsing balloons.

The rotation of Rees’s whale slowed. Soon it would enter the deepening throat of the Core’s gravity well . . . and surely Rees would die. As rapidly as it had grown his bubble of hope disintegrated, wiping away the last traces of his false contentment. He had perhaps minutes to live, and locked in his doomed head was the secret of the survival of his race.

A howl of despair broke from his throat, and his hands clenched convulsively around the cartilage of the face.

The whale shuddered.

Rees stared unbelieving at his hands. Up to now the whale had shown no more awareness of his presence than would he of an individual microbial parasite. But if his physical actions had not disturbed the whale, perhaps his flood of despair had impacted on that vast, slow brain a few yards away . . .

And perhaps there was a way out of this.

He closed his eyes and conjured up faces. Hollerbach, Jaen, Sheen, Pallis tending his forest; he let the agony of their anticipated deaths, his longing to return to and to save his people flood through him and focus into a single, hard point of pain. He physically hauled at the whale’s face, as if by brute force he could drag the great creature from its path into the Core.

A monstrous sadness assailed Rees now, a pleading that this human infection should leave the whale be to follow its herd to safety. Rees felt as if he were drowning in sorrow. He fixed on a single image: the wonder on the face of the young Third, Nead, as he had watched the beauty of the Nebula’s rim unfold in the Telescope monitor; and the whale shuddered again, more violently.
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The assault of the mine craft on the Raft had been underway for only thirty minutes, but already the air around the Platform was filled with the cries of wounded.

Pallis crawled through the foliage of his tree, working feverishly at the fire bowls. A glance through the leaves showed him that his blanket of smoke was even and thick. The tree rose smoothly; he felt a warming professional satisfaction - despite the situation.

He raised his head. The dozen trees of his flight were arrayed in a wide, leafy curve which matched the arc of the Raft a hundred yards above: they were just below the Platform, according to his charts of the underside. His trees rose as steadily as if attached by rods of iron; in a few minutes they would sweep over the Raft’s horizon.

He could see the nearer pilots as they worked at their fires, their thin faces grim.

‘Can’t we speed it up?’ Nead stood before him, his face stretched with anxiety and tension.

‘Keep at your work, lad.’

‘But can’t you hear them?’ The young man, blinking away tears, shook a fist towards the thin battle noise drifting down from the Platform.

‘Of course I can.’ Pallis willed the temper to subside from his scarred mask of a face. ‘But if we go off half-cocked we’ll get ourselves killed. Right? On the other hand, if we stick to our formation, our plan, we’ve a chance of beating the buggers. Think about it, Nead; you used to be a Scientist, didn’t you?’

Nead wiped his eyes and nose with the palm of his hand. ‘Only Third Class.’ ‘Nevertheless, you’ve been trained to use your brain. So come on, man; there’s a job of work to be done here and I’m relying on you to do it. Now then, I think those bowls near the trunk need restocking . . .’

Nead returned to work; for a few moments Pallis watched him. Nead’s frame was gaunt, his shoulder blades and elbows prominent; his Scientist’s coverall had been patched so many times it was barely recognizable as a piece of cloth, let alone a uniform. When his eyes caught Pallis’s they were black-ringed.

Nead was barely seventeen thousand shifts old. By the Bones, Pallis thought grimly, what are we doing to our young people?

If only he could believe in his own damn pep talks he might feel better.

The flight swept out of the shadow of the Raft, and leaves blazed golden-brown  in the sudden starlight. Pallis could feel the tree’s sap churn through its branches; its rotation increased like an eager skitter’s and it seemed to leap up at the star which hung in the Raft’s sky.

The Rim was mere yards above him now. He felt a growl building in his throat, dark and primeval. He raised a fist above his head; the other pilots waved their arms in silent salute.

. . . And the line of trees soared over the Platform.

A panorama of blood and flames unfolded before Pallis. People ran everywhere. The deck was crowded with blazing awnings and shelters; where the roofs had been blasted away Pallis could see papers burning in great heaps. The sudden downwash from the trees’ branches caused the fires to flicker and belch smoke.

Three mine craft - iron plates fitted with jets - hovered a dozen yards above the Platform. Their jets spat live steam; Pallis saw Raft men squirm, the flesh blistering away from incautious limbs. Miners, two or three to a craft, lay belly down on the plates, dropping bottles which bloomed fire like obscene flowers.

This was the worst assault yet. Previously the miners had targeted the sites of the supply machines - their main objective - and had largely been beaten off, with low casualties on either side. But this time they were striking at the heart of the Raft’s government.

There was little sign of organized defence. Even Pallis’s flight had been near the end of its patrol of the underside when the miners attacked; if not for a pilot’s sharp eyes the Raft might have been unable to mount any real counterthrust. But at least the Platform’s occupants were fighting back. Spears and knives lanced up at the hovering plate craft, forcing the miners to cower behind their flying shields—

—until, as Pallis watched, one spear looped over a craft and made a lucky strike, driving through a miner’s shoulder. The man stared at the bloody tip protruding from his muscle, grabbed it with his good hand, and began to scream.

The craft, undirected, tipped.

The other occupants of the craft called out and tried to reach the controls; but within seconds the plate, swaying, had fallen to within a few feet of the deck. Raft men braved live steam to force their way to the craft; a hundred hands grabbed its rim and the steam jets sputtered and died. The miners were hauled, screaming, from the plate, and were submerged by the flailing arms of the Raft men.

Now the tree flight was perhaps a dozen yards above the Rim and was noticed for the first time by the combatants. A ragged cheer spread through the chaotic ranks of the defenders; the miners turned their heads and their faces went slack. Pallis felt a crude pride as he imagined how this awesome dawn of wood and leaves must look to the simple Belt folk.

Pallis turned to Nead. ‘Almost time,’ he murmured. ‘Are you ready?’

Nead stood by the trunk of the tree. He held a bottle of fuel; now he lit the wick with a crude match and held the burning lint before his face. His eyes were deep with hatred. ‘Oh, I’m ready,’ he said.

Shame surged through Pallis.

He turned to the battle. ‘All right, lad,’ he said briskly. ‘On my count. Remember, if you can’t hit a miner douse your flame; we’re not here to bomb our own people.’ The tree swept over the mêlée; he saw faces turn up to his shadow like scorched skitter flowers. The nearest plate ship was mere yards away. ‘Three . . . two . . .’

‘Pallis!’

Pallis turned sharply. One of the other pilots stood balancing on the trunk of his tree, his hands cupped to his mouth. He turned and pointed skywards. Two more mine craft flew above him, their ragged edges silhouetted against the sky. Squinting, Pallis could make out miners grinning down at him, the glint of glass in their hands; the miners were obviously trying to get above his trees.

‘Shit.’

‘What do we do, Pallis?’

‘We’ve underestimated them. They’ve caught us out, ambushed us. Damn it. Come on, lad, don’t just stand there. We’ve got to rise before they get above us. You work on the bowls near the rim, and I’ll get to the trunk.’

Nead stared at the encroaching forms of the miners as if unable to accept this distraction from the simple verities of the battle below.

‘Move!’ Pallis snapped, thumping his shoulder.

Nead moved.

A floor of smoke spread beneath the trees, spilling over the battlefield. The great wheels lurched up and away from the deck . . . but the mine craft were smaller, faster and far more manoeuvreable. Effortlessly they moved into position above the flight.

Pallis felt his shoulders sag. He imagined a fire bomb hitting the dry branches of his tree. The foliage would burn like old paper; the structure would disintegrate and send blazing fragments raining over the deck—

Well, he wasn’t dead yet. ‘Scatter!’ he yelled to his pilots. ‘They can’t take us all.’

The formation broke with what seemed ponderous slowness. The two mine craft split up, each making for a tree . . .

And one of them was Pallis’s.

As the plate descended the tree-pilot’s eyes met those of the miner above him. Nead came to stand close by the pilot. Pallis reached out, found Nead’s shoulder, squeezed hard—

Then a cold breeze shook the tree and a shadow swept across his face, shocking and unexpected. A huge form sailed across the face of the star above the Raft.

‘A whale . . .’ Pallis felt his jaw drop. The great beast was no more than a hundred yards above the deck of the Raft; never in his life had he known a whale to come so close.

When the miners attacking Pallis saw the vast translucent ceiling mere yards above them they called out in panic and jerked at their controls. The plate wobbled, spun about, then shot away.

Bewildered, Pallis turned to survey the Platform battle. The whale’s cloudy shadow swept across tiny, struggling humans. Men dropped their weapons and  fled. The remaining miners’ craft squirted into the air and sailed over the lip of the Raft.

Save for the dead and wounded, the Platform was soon deserted. Fires flickered desultorily from a dozen piles of wreckage.

Nead was sobbing. ‘It’s over, isn’t it?’

‘The invasion? Yes, lad; it’s over. For now, at any rate . . . Thanks to that miracle.’ He stared up at the whale, imagining the confusion it must be causing as people looked up from the Raft’s avenues and factories at this monster in the sky. ‘But the miners will be back. Or maybe,’ he added grimly, ‘we’ll be forced to go to meet them . . .’

His voice tailed away.

Clinging to the belly of the whale, waving feebly, was a man.

 At the outbreak of the miners’ attack Gover had joined the mob crowding down the stairway from the Platform, using his fists and elbows to escape the flying glass, the screams, the fire. Now, as suddenly as it had begun, the attack was over. Gover crawled from his shelter under the Platform and climbed cautiously back up the stairs.

Fearfully he scanned the burning shelters, the blackened bodies - until he saw Decker. The big man was stalking through the devastation, bending to assist medical efforts, throwing a kick at the scorched ruin of a bookcase. His motions had the look of a man caged by frustration and anger.

But he was obviously far too busy to have observed that Gover had made himself scarce during the battle. With relief Gover hurried towards Decker, eager to be noticed now; his footsteps crunched over shattered glass.

A shadow swept across the littered deck. Gover quailed, twisted his head and looked up.

A whale! And no more than a hundred yards above the Raft, drifting like a vast, translucent balloon. What the hell was going on? His agile mind bubbled with speculation. He’d heard tales that the whales could be trapped and hunted. Maybe he could have Decker send up some of those damn fool tree-pilots; he had a gratifying vision of standing at the rim of a tree, hurling his fire bombs into a huge, staring eye—

Someone thumped his arm. ‘Get out of the way, damn you.’

Two men were trying to get past him. They half dragged a woman; her face was ruined by flame, and tears leaked steadily from her remaining eye. Gover, annoyed, prepared to snap at the men - these weren’t even Committee members . . . but something about the tired tension in their faces made him step aside.

He glanced up once more, noticing without interest that a tree was rising towards the whale . . . then he made out a dark, irregular blot on the whale’s hide. He squinted against the almost direct starlight.

By the Bones, it was a man. A coarse wonder blossomed in Gover, and for a brief moment his self-centredness evaporated. How the hell could a man end up riding a whale?

The whale rolled slowly, bringing the man a little closer. There was something naggingly familiar about the whale rider’s dimly seen frame—

Gover had no idea what was going on; but maybe he could make something out of this.

His breath hissing through his teeth, Gover worked his way through the wounded and battle-weary, searching for Decker.

 In the hours after he had ‘persuaded’ the whale to leave its school, Rees had often wished he could die.

The whale climbed steadily out of the Nebula’s depths, convulsed with loneliness and regret at leaving its companions. It drowned Rees in a huge pain, burnt him with the fierce, enormous agony of it all. He had been unable to eat, sleep; he had lain against the stomach wall, barely able to move, even his breathing constricted; at times, barely conscious, he had found himself squirming across the belly floor’s warm slime.

But he kept his concentration. Like match flames in a wind he held before his mind’s eye images of Hollerbach, Pallis and the rest; and with the Raft fixed in his thoughts, he crooned the whales’ song, over and over.

Shifts had passed as Rees lay there, dreading sleep. Then, quite abruptly, he sensed a change; a breeze of confusion had been added to the whale’s mental storm, and the beast seemed to be sweeping through tight curves in the air. He rolled onto his belly and peered through the murky cartilage.

At first he could not recognize what he saw. A vast, rust-brown disc which dwarfed even the whale, a sparse forest of trees turning slowly over unlit avenues of metal . . .

It was the Raft.

With sudden strength he had torn at the cartilage before his face, forcing his fingers through the dense, fibrous material.

 The tree rose steadily towards the rolling bulk of the whale.

‘Come on, boy,’ Pallis snapped. ‘Whoever’s up there saved our skins. And now we’re going to save him.’

Reluctantly Nead worked at his fire bowls. ‘Surely you don’t think he brought the whale here intentionally?’

Pallis shrugged. ‘What other explanation is there? How many times have you seen a whale come so close to the Raft? Never, that’s how many. And how often do you see a man riding a whale?

‘Two impossible events in one shift? Nead, the law of the simplest hypothesis tells you that it’s all got to be connected.’ Nead glanced at him curiously. ‘You see,’ Pallis grinned, ‘even Scientists Third Class don’t have the monopoly on knowledge. Now work those bloody bowls!’

The tree rose from its blanket of smoke. Soon the whale filled the sky; it was a monstrous, rolling ceiling, with the passenger carried around and around like a child on a roundabout.

As the tree closed, its rotation slowed jerkily, despite all Nead’s efforts. At last it came to rest altogether perhaps twenty yards beneath the belly of the whale.

The whale’s three eyes rolled downwards towards the succulent foliage.

‘There’s nothing I can do,’ Nead called. ‘The damn smoke’s thick enough to walk on, but she just won’t budge.’

‘Nead, a tree has about the same affection for a whale as a plate of meat-sim has for you. She’s doing her best; just hold her steady.’ He cupped his hands and bellowed across the air. ‘Hey, you! On the whale!’

He was answered by a tentative wave.

‘Listen, we can’t get any closer. You’ll have to jump! Do you understand?’

A long pause, then another wave.

‘I’ll try to help you,’ Pallis called. ‘The whale’s spin should throw you across; all you have to do is let go at the right time.’

The man buried his face in the flesh of the whale, as if utterly weary. ‘Nead, the guy doesn’t look too healthy,’ Pallis murmured. ‘When he comes this way he might not do a good job of grabbing hold. Forget the fire bowls for a minute, and stand ready to run where he hits.’

Nead nodded and straightened up, toes locked in the foliage.

‘You up there . . . we’ll do this on the next turn. All right?’

Another wave.

Pallis visualized the man parting from the whale. He would leave the spinning body tangentially, travel in a more or less straight line to the tree. There should really be no problem - provided the whale didn’t take it into its head to fly off at the last second—

‘Now! Let go!’

The man raised his head - and, with agonizing slowness, curved his legs beneath him.

‘That’s too slow!’ Pallis cried. ‘Hold on or you’ll . . .’

The man kicked away, sailing along a path that was anything but tangential to the whale’s spin.

‘ . . . Or you’ll miss us,’ Pallis whispered.

‘By the Bones, Pallis, it’s going to be close.’

‘Shut up and stand ready.’

The seconds passed infinitely slowly. The man seemed limp, his limbs dangling like lengths of rope. Thanks to the man’s release the whale’s spin had thrown him to Pallis’s right - but, on the other hand, his kick had taken him to the left—

—and the two effects together were bringing him down Pallis’s throat; suddenly the man became an explosion of arms and legs that plummeted out of the sky. The man’s bulk crumpled against Pallis’s chest, knocking him backwards into the foliage.

The whale, with a huge, relieved shudder, soared into the sky.

Nead lifted the man off Pallis and laid him on his back. Under a tangle of filthy beard the man’s skin was stretched tight over his cheek bones. His eyes were closed, and the battered remnants of a coverall clung to his frame.

Nead scratched his head. ‘I know this guy . . . I think.’

Pallis laughed, rubbing his bruised chest. ‘Rees. I should have bloody known it would be you.’

Rees half opened his eyes; when he spoke his voice was dry as dust. ‘Hello, tree-pilot. I’ve had a hell of a trip.’

Pallis was embarrassed to find his eyes misting up. ‘I bet you did. You nearly missed, you damn idiot. It would have been easy if you hadn’t decided to turn somersaults on the way.’

‘I had every . . . confidence in you, my friend.’ Rees struggled to sit up. ‘Pallis, listen,’ he said.

Pallis frowned. ‘What?’

A smile twisted Rees’s broken lips. ‘It’s kind of difficult to explain. You have to take me to Hollerbach. I think I know how to save the world . . .’

‘You know what?’

Rees looked troubled. ‘He’s still alive, isn’t he?’

Pallis laughed. ‘Who, Hollerbach? They could no more get rid of that old bugger than they can get rid of you, it seems. Now lie back and I’ll take you home.’

With a sigh, Rees settled among the leaves.

 By the time the tree had docked Rees seemed stronger. He emptied one of Pallis’s flasks of water and made inroads into a slab of meat-sim. ‘The whale flesh kept me alive in the short term, but who knows what vitamin and protein deficiencies I suffered . . .’

Pallis eyed his remaining food warily. ‘Just make sure you relieve your protein deficiencies before you start on my foliage.’

With Pallis’s support Rees slid down the tree’s tether cable to the deck. At the base Pallis said, ‘Now, come back to my cabin and rest before—’

‘There’s no time,’ Rees said. ‘I have to get to Hollerbach. There’s so much to do . . . we have to get started before we become too weak to act . . .’ His eyes flickered anxiously around the cable thicket. ‘ . . . It’s dark,’ he said slowly.

‘That’s a good word for it,’ Pallis said grimly. ‘Look, Rees, things haven’t got any better here. Decker’s in charge, and he’s neither a fool nor a monster; but the fact is that things are steadily falling apart. Maybe it’s already too late—’

Rees met his eyes with a look of clear determination. ‘Pilot, take me to Hollerbach,’ he said gently.

Pallis, surprised, felt invigorated by Rees’s answer. Under his physical weakness Rees had changed, become confident - almost inspiring. But then, given all his fantastic experiences, perhaps it would have been stranger if he hadn’t changed—

‘We don’t want any trouble, pilot.’

The voice came from the gloom of the cable thicket. Pallis stepped forward, hands on hips. ‘Who’s that?’

Two men stepped forward, one tall, both looming as wide as supply machines. They wore the ostentatiously ripped tunics that were the uniform of Committee functionaries.

‘Seel and Plath,’ Pallis groaned. ‘Remember these two clowns, Rees? Decker’s tame muscles . . . What do you boneheads want?’

Seel, short, square and bald, stepped forward, fmger stabbing at Pallis’s chest.  ‘Now, look, Pallis, we’ve come for the miner, not you. I know we’ve locked fists before . . .’

Pallis lifted his arms, letting the muscles bunch under his shirt. ‘We have, haven’t we?’ he said easily. ‘I’ll tell you what. Why don’t we finish it off? Eh?’

Seel took a pace forward.

Rees stepped between them. ‘Forget it, tree-pilot,’ he said sadly. ‘I’d have to face this crap sometime; let’s get it over . . .’

Plath took Rees’s arm, none too gently, and they began to make their way through the cable thicket. Rees’s footsteps were airy and unsteady.

Pallis shook his head angrily. ‘The poor bastard’s just hitched a ride on a whale, for God’s sake; can’t you let him be? Eh? Hasn’t he suffered enough?’

But - with only a last, longing stare from Seel - the little party walked away.

Pallis growled with frustration. ‘Finish up the work here,’ he spat at Nead.

Nead straightened from his work at the cable anchor. ‘Where are you going?’

‘After them, of course. Where else?’ And the tree-pilot stalked away through the cables.

 By the time they’d reached the Platform Rees felt his gait become watery, wavering; his two captors weren’t so much restraining him, he thought wryly, as holding him up. After they climbed the shallow staircase to the deck of the Platform he murmured, ‘Thanks . . .’

Then he raised a heavy head and found himself staring at a battlefield. ‘By the Bones.’

‘Welcome to the Raft’s seat of government, Rees,’ Pallis said grimly.

Something crackled under Rees’s tread; he bent and picked up a smashed bottle, its glass scorched and half-melted. ‘More fire bombs? What’s happened here, pilot? Another revolt?’

Pallis shook his head. ‘Miners, Rees. We’ve been at this futile war since we lost the supply machine we sent to the Belt. It’s a stupid, bloody affair . . . I’m sorry you have to see this, lad.’

‘Well. What have we here?’ A vast belly quivered, close enough for Rees to feel its gross gravity field; it made him feel weak, insubstantial. He looked up into a broad, scarred face.

‘Decker . . .’

‘But you walked the beam. Didn’t you?’ Decker sounded vaguely puzzled, as if pondering a child’s riddle. ‘Or are you one of those I sent to the mine?’

Rees didn’t answer. He studied the Raft’s leader; Decker’s face was marked by deep creases and his eyes were hollow and restless. ‘You’ve changed,’ Rees said.

Decker’s eyes narrowed. ‘We’ve all bloody changed, lad.’

‘Mine rat. I thought I recognized you, clinging to that whale.’ The words were almost a hiss. Gover’s thin face was a mask of pure hatred, focused on Rees.

Rees suddenly felt enormously tired. ‘Gover. I never imagined I’d see you again.’ He looked into Gover’s eyes, recalling the last time he had seen the apprentice. It had been at the time of the revolt, he supposed, when Rees had silently joined the group of Scientists outside the Bridge. Rees remembered his  contempt for the other man - and recalled how Gover had recognized that contempt, and how his thin cheeks had burned in response—

‘He’s an exile.’ Gover sidled up to Decker, his small fists clenching and unclenching. ‘I saw him approaching on the whale and had him brought to you. You threw him off the Raft. Now he’s back. And he’s a miner . . .’

‘So?’ Decker demanded.

‘Make the bastard walk the beam.’

Stray emotions chased like shadows across Decker’s complex, worn face. The man was tired, Rees realized suddenly; tired of the unexpected complexity of his role, tired of the blood, the endless privations, the suffering . . .

Tired. And looking for a few minutes’ diversion.

‘So you’d have him over the side, eh?’

Gover nodded, eyes still fixed on Rees.

Decker murmured, ‘Shame you weren’t so brave while the miners were in the sky.’ Gover flinched. A cruel smile surfaced through Decker’s tiredness. ‘All right, Gover. I agree with your judgement. But with one proviso.’

‘What?’

‘No beam. There’s been enough cowardly killing this shift. No. Let him die the way a man is meant to. Hand to hand.’ Gover’s eyes widened, shocked. Decker stepped back, leaving Rees and Gover facing each other. A small crowd gathered around them, a ring of bloodstained faces eager for distraction.

‘More bloody games, Decker?’

‘Shut up, Pallis.’

From the corner of his eye Rees saw the two heavies - Plath and Seel - clamp the tree-pilot’s arms tight.

Rees looked into Gover’s twisted, frightened face. ‘Decker, I’ve come a long way,’ he said. ‘And I’ve something to tell you . . . something more important than you can dream.’

Decker raised his eyebrows. ‘Really? I’ll be fascinated to hear about it . . . later. First, you fight.’

Gover crouched, hands spread like claws.

It seemed he had no choice. Rees raised his arms, tried to think himself into the fight. Once he could have taken Gover with one arm behind his back. But - after so many shifts with the Boneys and riding the whale - now he wasn’t sure . . .

Gover seemed to sense his doubt; his fear seemed to evaporate, and his posture adjusted subtly, became more aggressive. ‘Come on, mine rat.’ He stepped towards Rees.

Rees groaned inwardly. He didn’t have time for this. Come on, think; hadn’t he learned anything on his journey? How would a Boney handle this? He remembered the whale-spears lancing through the air with deadly accuracy—

‘Watch it, Gover,’ someone called. ‘He’s got a weapon.’

Rees found the half-bottle still in his hand . . . and an idea blossomed. ‘What, this? All right, Gover - hand to hand. Just you and me.’ He closed his eyes, felt the pull of the Raft and Platform play on the gravitational sense embedded in  his stomach - then he hurled the glass as hard as he could, not quite vertically. It sparkled through the starlit air.

Gover showed his teeth; they were even and brown.

Rees stepped forward. Time seemed to slow, and the world around him froze; the only motion was the twinkling of the glass in the air above him. Everything became bright and vivid, as if illuminated by some powerful lantern within his eyes. Detail overwhelmed him, sharp and gritty: he counted the beads of sweat on Gover’s brow, saw how the apprentice’s nostrils flared white as he breathed. Rees’s throat tightened and he felt the blood pump in his neck; and all the while the half-bottle, small and graceful, was orbiting perfectly through the complex gravitational field . . .

Until, at last, it dipped back towards the deck. And slammed into Gover’s back.

Gover went down howling. For some seconds he writhed on the deck, the blood pooling over the metal around him. Then, at last, he was still, and the blood ceased to flow.

For long moments nobody moved, Decker, Pallis and the rest forming a shocked tableau.

Rees knelt. Gover’s back had been transformed into a mash of blood and torn cloth. Rees forced his hands into the wound and dug out the glass, then he stood holding aloft the grisly trophy, Gover’s blood trickling down his arm.

Decker scratched his head. ‘By the Bones . . .’ He half laughed.

Rees felt a cold, hard anger course through him ‘I know what you’re thinking,’ he told Decker quietly. ‘You don’t expect the likes of me to fight dirty. I cheated; I didn’t follow the rules. Right?’

Decker nodded uncertainly.

‘Well, this isn’t a bloody game!’ Rees screamed, spraying Decker’s face with spittle. ‘I wasn’t going to let this fool kill me, not before I make you hear what I’ve got to say.

‘Decker, you’ll destroy me if you want to. But if you want any chance of saving your people you’ll hear me out.’ He brandished the glass in Decker’s face.

‘Has this earned me the right to be heard? Has it?’

Decker’s mask of scars was impassive. He said quietly, ‘You’d better take this one home, tree-pilot. Get him cleaned up.’ With one last, narrow glare, he turned away.

Rees dropped the glass. Abruptly his fatigue crashed down. The deck seemed to quiver, and now it was rising to meet his face—

Arms around his shoulders and waist. He raised his head blearily. ‘Pallis. Thanks . . . I had to do it, you see. You understand that, don’t you?’

The tree-pilot would not meet his eyes; he stared at Rees’s bloody hands and shuddered.
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The Belt was a shabby toy hanging in the air above Pallis. Two plate craft hovered between Pallis’s tree and the Belt; every few minutes they emitted puffs of steam and spurted a few yards through the clouds. Miners glared down from the craft across the intervening yards at the tree.

The craft were motes of iron in a vast pit of red-lit air. But, Pallis reflected with a sigh, they marked a wall as solid as any of wood or metal. He stood by the trunk of his tree and stared up at the sentries, rubbing his chin thoughtfully. ‘Well, it’s no use hanging about here,’ he said. ‘We’ll have to go in.’

Jaen’s broad face was smudged with soot from the fire bowls. ‘Pallis, you’re crazy. They’re obviously not going to let us past.’ She waved a muscular arm at the miners. ‘The Raft and the Belt are at war, for goodness’ sake!’

‘The trouble with having you Science rejects as apprentice woodsmen is that you argue at every damn thing. Why the hell can’t you just do as you’re told?’

Jaen’s broad face split into a grin. ‘Would you rather have Gover back, pilot? You shouldn’t complain if the revolution’s brought you such a high calibre of staff.’

Pallis straightened up and dusted off his hands. ‘All right, high calibre; we need to work. Let’s get these bowls stoked.’

She frowned. ‘You’re serious? We’re going on?’

‘You heard what Rees said . . . What we have to tell these miners is possibly the most important news since the Ship arrived in the Nebula in the first place. And we’re going to make those damn miners listen whether they like it or not. If that means we let them blast us out of the sky, then we accept it. And another tree will come, and that will be destroyed too; and then another, and another, until finally these damn fool mine rats work out that we really do want to talk to them.’

Throughout his awkward speech Jaen had kept her head down, fiddling with the kindling in a fire bowl; now she looked up. ‘I suppose you’re right.’ She bit her lip. ‘I just wish—’

‘What?’

‘I just wish it wasn’t Rees who had come back from the dead to save the human race. That little mine rat was pompous enough as he was . . .’

Pallis laughed. ‘Fill your bowl, apprentice.’

Jaen set to work. Pallis took a silent pleasure in working with her. She was a  good woodsman, fast and efficient; somehow she knew what to do without being told, and without getting in his damn way . . .

The blanket of smoke gathered beneath the platform of foliage. The tree rotated faster and surged up at the Belt, the air rushing through its foliage evoking sharp, homely scents in Pallis’s nostrils. The sentry craft were immobile shadows against the red sky. Pallis braced his legs against the trunk of his tree, the strength of the wood a comforting base below him, and cupped his hands to his mouth. ‘Miners!’

Faces scowled over the rim of each craft. Pallis, squinting, could make out weapons held ready: spears, knives, clubs.

He held his hands wide. ‘We come in peace! You can see that, for the love of the Bones. What do you think I’ve got, an armada tucked under my branches?’

Now a miner called down. ‘Piss off home, woodsman, before you get yourself killed.’

He felt a slow anger suffuse his scars. ‘My name is Pallis, and I’m not about to piss off anywhere. I’ve got news that will affect every man, woman and child on the Belt. And you’re going to let me deliver it!’

The miner scratched his head suspiciously. ‘What news?’

‘Let us through and I’ll tell you. It comes from one of your own. Rees—’

The miners conferred with each other; then the spokesman turned back to Pallis. ‘You’re lying. Rees is dead.’

Pallis laughed. ‘No, he isn’t; and his story is what my news is all about—’

With shocking suddenness a spear arced over the rim of the plate. He called a sharp warning to Jaen; the spear slid through the foliage and dwindled into the depths of the Nebula.

Pallis stood, hands on hips, and glared up at the miners. ‘You’re lousy listeners, aren’t you?’

‘Woodsman, we’re starving here because of Raft greed. And good men are dying trying to put that right—’

‘Let them die! No one asked them to attack the Raft!’ Jaen roared.

‘Shut up, Jaen,’ Pallis hissed.

She snorted. ‘Look, pilot, those bastards are armed and we aren’t. They’re obviously not listening to a damn word we say. If we try to get any closer they’ll probably just torch the tree with their jets. There’s no point in suicide, is there? We’ll just have to find another way.’

He rubbed his beard. ‘But there is no other way. We have to talk to them.’ And, without letting himself think about it, he reached out with one foot and kicked over the nearest fire bowl. The kindling spilled out, smoking, and soon tiny flames were licking at the foliage.

Jaen stared, motionless, for perhaps five seconds; then she broke into a flurry of motion. ‘Pallis, what the hell - I’ll get the blankets—’

He wrapped her forearm in one massive hand. ‘No, Jaen. Let it burn.’

She stared into his face, her expression blank and uncomprehending.

The flames spread like living things. Above them the miners stared down, evidently baffled.

Pallis found he had to lick his lips before he could speak. ‘The foliage is very dry, you see. It’s a consequence of the failing of the Nebula. The air is too arid; and the spectrum of starlight now isn’t suitable for photosynthesis in the leaves . . .’

‘Pallis,’ Jaen said firmly, ‘stop babbling.’

‘ . . . Yes. I’m gambling they’ll pick us up. It’s the only choice.’ He forced himself to study the blackened and twisting wood, the scorched leaves blowing in the air.

Jaen touched his scarred cheek; her fingertips came away damp. ‘This is really hurting you, isn’t it?’

He laughed painfully. ‘Jaen, it’s taking all my willpower to keep from the blankets.’ Suddenly anger coursed through his grief. ‘You know, of all the lousy, terrible things human beings do in this universe, this is the worst. People can do what they like to each other and I’ll turn away; but now I’m forced to destroy one of my own trees . . .’

‘You can let go of my arm.’

‘What?’ Surprised, he glanced down to find he still gripped her forearm. He released it. ‘I’m sorry.’

She rubbed her flesh ruefully. ‘I understand, tree-pilot; I won’t try to stop you.’ She held out her hand. With gratitude he took it, gently this time.

The platform lurched, making them both stumble. The flames at the heart of the blaze now stood taller than Pallis. ‘It’s happening fast,’ he murmured.

‘Yes. Do you think we should grab hold of some supply pods?’

The thought made him laugh out loud. ‘What, so we can take light snacks on our way down to the Core?’

‘OK, stupid idea. Not as stupid as setting fire to the bloody tree, though.’

‘Maybe you’ve a point.’

A complete section of the rim gave way now, disappearing in a shower of burning embers; truncated branches burned like fat candles. ‘I think it’s time,’ Pallis said.

Jaen peered about. ‘I guess the best strategy is to run to the rim and jump for it. Get as much speed as we can, and hope that that plus the rotation of the tree will take us far enough from all this debris.’

‘OK.’

They looked into each other’s eyes - and Pallis’s feet were pumping over the crisp foliage; the rim approached and he fought the instincts of a lifetime to stop and then the rim was under his feet and—

—and he was sailing through the empty, bottomless air, his hand still locked to Jaen’s.

It was almost exhilarating.

They tumbled, their flight slowing rapidly in the smoky air, and Pallis found himself hanging in the sky, feet towards the Belt, Jaen to his right, the tree before him.

The tree rim was a girdle of fire. Smoke billowed from the mass of foliage packed into the platform. With cracks like explosions the shaped branches failed and whole sectors of the disc, soaked in flame, came away with great rustles of  sparks. Soon only the trunk remained, a gnarled remnant ringed by the stumps of its branches.

At last the disintegrated tree fell away into the sky, and Pallis and Jaen were left, hands still locked, hanging in a void.

The miners were nowhere to be seen.

Pallis looked at Jaen, oddly embarrassed. What, he wondered, should they talk about? ‘You know, Raft children grow up with a fear of falling,’ he said. ‘I guess the flat, steady surface beneath their feet gets taken for granted. They forget that the Raft is no more than a leaf hovering in the air . . . nothing like as substantial as those huge, impossible planets in that other universe you Scientists tell us about.

‘But Belt children grow up on a tatty string of boxes circling a shrunken star. They have no safe plane to stand on. And their fear now wouldn’t be of falling, but of having nothing to hang on to . . .’

Jaen pushed her hair back from her broad face. ‘Pallis, are you frightened?’

He thought it over. ‘No. I don’t suppose I am. I was more frightened before I kicked the bloody fire bowl over.’

She shrugged, a mid-air gesture that made her body rock. ‘I don’t seem to be either. I only regret your gamble didn’t pay off—’

‘Well, it was worth a try.’

‘—And I’d love to know how it all works out in the end . . .’

‘How long do you think we’ll last?’

‘Maybe days. We should have brought food pallets. But at least we’ll get to see some sights - Pallis!’ Her eyes widened with shock; she let go of Pallis’s hand and began to make scrambling, swimming motions, as if trying to crawl up through the air.

Pallis, startled, looked down.

The hard surface of a mine sentry craft was flying up towards him; two miners clung to a net cast over the metal. The iron rushed at him like a wall—

 There was a taste of blood in his mouth.

Pallis opened his eyes. He was on his back, evidently on the mine craft; he could feel the knots of the netting through his shirt. He tried to sit up - and wasn’t totally surprised to find his wrists and ankles bound to the net. He relaxed, trying to present no threat.

A broad, bearded face loomed over him. ‘This one’s all right, Jame; he landed on his head.’

‘Thanks a lot,’ Pallis snapped. ‘Where’s Jaen?’

‘I’m here,’ she called, out of his sight.

‘Are you OK?’

‘I would be if these morons would let me sit up.’

Pallis laughed - and winced as pain lanced through his mouth and cheeks. Evidently he would have a few new scars to add to his collection. Now a second face appeared, upside down from Pallis’s point of view. Pallis squinted. ‘I remember you. I thought I recognized the name. Jame, from the Quartermaster’s.’

‘Hello, Pallis,’ the barman said gloomily.

‘Still watering your ale, barman?’

Jame scowled. ‘You took a hell of a chance, tree-pilot. We should have let you drop . . .’

‘But you didn’t.’ Pallis smiled and relaxed.

 During the short journey with the miners to the Belt Pallis remembered his wonder on hearing Rees’s tale for the first time. In his role as a friend of the returned exile, he had sat with Rees, Decker and Hollerbach in the old Scientist’s office, eyes transfixed by the simple hand movements Rees used to emphasize aspects of his adventures.

It was so fantastic, the stuff of legends: the Boneys, the hollow world, the whale, the song . . . but Rees’s tone was dry, factual and utterly convincing, and he had responded to all Hollerbach’s questions with poise.

At last Rees reached his description of the whales’ great migration. ‘But of course,’ Hollerbach breathed. ‘Hah! It’s so obvious.’ And he banged his old fist into his desk top.

Decker jumped, startled out of his enthralment. ‘You silly old fart,’ he growled. ‘What’s obvious?’

‘So many pieces fit into place. Internebular migrations . . . ! Of course; we should have deduced it.’ Hollerbach got out of his chair and began to pace the room, thumping a bony fist into the palm of his hand.

‘Enough histrionics, Scientist,’ Decker said. ‘Explain yourself.’

‘First of all, the whales’ songs: these old speculations which our hero has now confirmed. Tell me this: why should the whales have such sizable brains, such significant intelligence, such sophisticated communication? If you think it through they’re basically just grazing creatures, and - by virtue of their sheer size - they are reasonably immune from the attentions of predators, as Rees testifies. Surely they need do little more than cruise through the atmosphere, munching air-bound titbits, needing barely more sense than, say, a tree - avoid this shadow, swim around that gravity well . . .’

Pallis rubbed the bridge of his nose. ‘But a tree would never fly into the Core - not by choice anyway. Is that what you’re saying?’

‘Exactly, tree-pilot. To submit oneself to such a regime of tidal stress and hazardous radiation clearly calls for a higher brain function, a far-sighted imperative to override the more elemental instincts, a high degree of communication - telepathic, perhaps - so that the correct behaviour may be instilled in each generation.’

Rees smiled. ‘Also a whale needs to select its trajectory around the Core quite precisely.’

‘Of course, of course.’

Decker’s face was a cloud of baffled anger. ‘Wait . . . Let’s take it one step at a time.’ He scratched, his beard. ‘What advantage do the whales gain by diving into the Core? Don’t they just get trapped down there?’

‘Not if they get the trajectory right,’ said Hollerbach, a little impatiently. ‘That’s the whole point . . . Do you see? It’s a gravitational slingshot. He held up  a gaunt fist, mimed rotation by twisting it. ‘Here’s the Core, spinning away. And—’ The other hand was held flat; it swooped in towards the Core. ‘Here comes a whale.’ The model whale swooped past the Core, not quite touching, its hyperbolic path twisting in the same direction as the Core’s rotation. ‘For a brief interval whale and Core are coupled by gravity. The whale picks up a little of the Core’s angular momentum . . . It actually gains some energy from its encounter with the Core.’

Pallis shook his head. ‘I’m glad I don’t have to do that every time I fly a tree.’

‘It’s quite elementary. After all, the whales manage it . . . And the reason they go through all this is to pick up enough energy to reach the Nebula’s escape velocity.’

Decker thumped a fist onto the desk top. ‘Enough of your babbling. What is the relevance of all this?’

Hollerbach sighed; his fingers reached for the bridge of his nose, searching for long-vanished spectacles. The relevance is this. The whales can escape the Core’s gravity well - if they fall into another nebula, around another Core . . .’

‘They migrate,’ Rees said eagerly. ‘They travel to another nebula . . . A new one, with plenty of fresh stars, and a blue sky.’

‘We’re talking about a grand transmission of life among the nebulae,’ Hollerbach said. ‘No doubt the whales aren’t the only species which swim between the clouds . . . but even if they were they would probably carry across enough spores and seedlings in their digestive systems to allow life to gain a new foothold.’

‘It’s all very exciting.’ Rees seemed almost intoxicated. ‘You see, the fact of migration solves another long-standing puzzle: the origin of life here. The Nebula is only a few million shifts old. There simply hasn’t been time for life to evolve here in anything like the fashion we understand it did so on Earth.’

‘And the answer to this puzzle,’ Hollerbach said, ‘turns out to be that it probably didn’t evolve here after all.’

‘It migrated to the Nebula from somewhere else?’

‘That’s right, tree-pilot; from some other, exhausted, cloud. And now this Nebula is finished; the whales know it is time to move on. There may have been other nebulae before the predecessor of our Nebula: a whole chain of migrations, reaching back in time as far as we can see.’

‘It’s a marvellous picture,’ Rees said dreamily. ‘Once life was established somewhere in this universe it must have radiated out rapidly; perhaps all the nebulae are already populated in some way, with unimaginable species endlessly crossing empty space—’

Decker stared from one Scientist to the other. He said quietly, ‘Rees, if you don’t come to the point - in simple words, and right now - so help me I’ll throw you over the bloody Rim with my own bare hands. And the old fart. Got that?’

Rees spread his hands flat on the desk top, and again Pallis saw in his face that new, peculiar certainty. ‘Decker, the point is - just as the whales can escape the death of the Nebula, so can we.’

Decker’s frown deepened. ‘Explain.’

‘We have two choices.’ Rees chopped the edge of his hand into the table.  ‘One. We stay here, watch the stars go out, squabble over the remaining scraps of food. Or—’ Another chop. ‘Two. We emulate the whales. We fall around the Core, use the slingshot effect. We migrate to a new nebula.’

‘And how, precisely, do we do that?’

‘I don’t, precisely, know,’ Rees said acidly. ‘Maybe we cut away the trees, let the Raft fall into the Core.’

Pallis tried to imagine that. ‘How would you keep the crew from being blown off?’

Rees laughed. ‘I don’t know, Pallis. That’s just a sketch; I’m sure there are better ways.’

Decker sat back, his scarred face a mask of intense concentration.

Hollerbach held up a crooked finger. ‘Of course you almost made the trip involuntarily, Rees. If you hadn’t found a way to deflect that whale, even now you’d be travelling among the star clouds with it.’

‘Maybe that’s the way to do it,’ Pallis said. ‘Cut our way into the whales, carry in food and water, and let them take us to our new home.’

Rees shook his head. ‘I don’t think that would work, pilot. The interior of a whale isn’t designed to support human life.’

Once more Pallis struggled with the strange ideas. ‘So we’ll have to take the Raft . . . but the Raft will lose all its air, won’t it, outside the Nebula? So we’ll have to build some sort of shell to keep in the atmosphere . . .’

Hollerbach nodded, evidently pleased. ‘That’s good thinking, Pallis. Maybe we’ll make a Scientist of you yet.’

‘Patronizing old bugger,’ Pallis murmured affectionately.

Again the fire burned in Rees. He turned his intense gaze on Decker. ‘Decker, somewhere buried in all this bullshit is a way for the race to survive. That’s what’s at stake here. We can do it; have no doubt about that. But we need your support.’ Rees fell silent.

Pallis held his breath. He sensed that he was at a momentous event, a turning point in the history of his species, and somehow it all hinged on Rees. Pallis studied the young Scientist closely, thought he observed a slight tremble of his cheeks; but Rees’s determination showed in his eyes.

At length Decker said quietly, ‘How do we start?’

Pallis let his breath out slowly; he saw Hollerbach smile, and a kind of victory shone in Rees’s eyes; but wisely neither of them exulted in their triumph. Rees said: ‘First we contact the miners.’

Decker exploded: ‘What?’

‘They’re humans too, you knew,’ Hollerbach said gently. ‘They have a right to life.’

‘And we need them,’ said Rees. ‘We’re likely to need iron. Lots of it . . .’

 And so Pallis and Jaen had destroyed a tree, and now sat on a Belt rooftop. The star kernel hung above them, a blot in the sky; a cloud of rain drizzled around them, plastering Pallis’s hair and beard to his face. Sheen sat facing them, slowly chewing on a slab of meat-sim. Jame was behind her, arms folded. Sheen said slowly, ‘I’m still not sure why I shouldn’t simply kill you.’

Pallis grunted, exasperated. ‘For all your faults, Sheen, I never took you for a fool. Don’t you understand the significance of what I’ve travelled here to tell you?’

Jame smirked. ‘How are we supposed to know it isn’t some kind of trick? Pilot, you forget we’re at war.’

‘A trick? You explain how Rees survived his exile from the Belt - and how he came to ride home on a whale. Why, his tale comes close to the simplest hypothesis when you think about it.’

Jame scratched his dirt-crusted scalp. ‘The what?’

Jaen smiled. Pallis said, ‘I’ll explain sometime . . . Damn it, I’m telling you the time for war is gone, barman. Its justification is gone. Rees has shown us a way out of this gas prison we’re in . . . but we have to work together. Sheen, can’t we get out of this bloody rain?’

The rain trickled down her tired face. ‘You’re not welcome here. I told you. You’re here on sufferance. You’re not entitled to shelter . . .’

Her words were much as they had been since Pallis had begun describing his mission here - but was her tone a little more uncertain? ‘Look, Sheen, I’m not asking for a one-way deal. We need your iron, your metal-working skills - but you need food, water, medical supplies. Don’t you? And for better or worse the Raft still has a monopoly on the supply machines. Now I can tell you, with the full backing of Decker, the Committee, and whoever bloody else you want me to produce, that we’re willing to share. If you like we’ll allocate you a sector of the Raft with its own set of machines. And in the longer term . . . we offer the miners life for their children.’

Jame leant forward and spat into the rain. ‘You’re full of crap, tree-pilot.’

Beside Pallis Jaen bunched a fist. ‘You bloody clod—’

‘Oh, shut up, both of you.’ Sheen pushed wet hair from her eyes. ‘Look, Pallis; even if I said “yes” that’s not the end of it. We don’t have a “Committee”, or a boss, or any of that. We talk things out among us.’

Pallis nodded, hope bursting in his heart. ‘I understand that.’ He stared directly into Sheen’s brown eyes; he tried to pour his whole being, all their shared memories, into his words. ‘Sheen, you know me. You know I’m no fool, whatever else I’m guilty of . . . I’m asking you to trust me. Think it through. Would I have stranded myself here if I wasn’t sure of my case? Would I have lost something so precious as—’

Jame sneered. ‘As what, your worthless life?’

With genuine surprise Pallis turned to the barman. ‘Jame, I meant my tree.’

A complex expression crossed Sheen’s face. ‘Pallis, I don’t know. I need time.’

Pallis held up his palms. ‘I understand. Take all the time you want; speak to whoever you want. In the meantime . . . will you let us stay?’

‘You’re not stopping at the Quartermaster’s, that’s for sure.’

Pallis smiled serenely. ‘Barman, if I never sup your dilute piss again it will be too soon.’

Sheen shook her head. ‘You don’t change, do you, pilot? You know, even if - if - your story is true, your madcap scheme is full of holes.’ She pointed to the star kernel. ‘After working on that thing maybe we have a better feel for gravity  than you people. I can tell you, that gravitational slingshot manoeuvre is going to be bloody tricky. You’ll have to get it just right . . .’

‘I know. And even as we sit here we’re getting some advice on that.’

‘Advice? Who from?’

Pallis smiled.

 Gord woke to a sound of shouting.

He pushed himself upright from his pallet. He wondered vaguely how long he had slept . . . Here, of course, there was no cycle of shifts, no Belt turning like a clock - nothing to mark the time but sour sleep, dull, undemanding work, foul expeditions to the ovens. Still, the former engineer’s stomach told him that at least a few hours had elapsed. He looked to the diminishing pile of food stacked in the corner of his hut - and found himself shuddering. A little more time and perhaps he’d be hungry enough to eat more of the stuff.

The shouting grew in volume and a slow curiosity gathered in him. The world of the Boneys was seamless and incident-free. What could be causing such a disturbance? A whale? But the lookouts usually spotted the great beasts many shifts before their arrival, and no song had been initiated.

Almost reluctantly he got to his feet and made his way to the door.

A crowd of a dozen or so Boneys, adults and children alike, stood on the leather surface of the world with faces upturned. One small child pointed skywards. Puzzled, Gord stepped out to join them.

Air washed down over him, carrying with it a scent of wood and leaves that briefly dispersed the taint of corruption in his nostrils. He looked up and gasped.

A tree rotated in the sky. It was grand and serene, its trunk no more than fifty yards above him.

Gord hadn’t seen a tree since his exile from the Belt. Perhaps some of these Boneys had never seen one in their lives.

A man dangled upside down from the trunk, dark, slim and oddly familiar. He was waving. ‘Gord? Is that you . . .?’

‘Rees? It can’t be . . . You’re dead. Aren’t you?’

Rees laughed. ‘They keep telling me I ought to be.’

‘You survived your jump to the whale?’

‘More than that . . . I made it back to the Raft.’

‘You’re not serious.’

‘It’s a long story. I’ve travelled from the Raft to see you.’

Gord shook his head and spread his hands to indicate the sack of bones that was his world. ‘If that’s true, you’re crazy. Why come back?’

Rees called, ‘Because I need your help . . .’
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On clouds of steam the plate ship swam towards the Belt. Sheen and Grye stood at the entrance to the Quartermaster’s and watched it approach with its cargo of Boneys. Sheen felt dread build up in her, and she shuddered.

She turned to Grye. When the Scientist had first been exiled here by the Raft he had been quite portly, Sheen remembered; now the skin hung from his bones in folds, as if emptied of substance. He caught her studying him. He shifted his drink bowl from hand to hand and dropped his eyes.

Sheen laughed. ‘I believe you’re blushing.’

‘I’m sorry.’

‘Look, you’ve got to lighten up. You’re one of us now, remember. Here we are, all humans together, the past behind us. It’s a new world. Right?’

He flinched. ‘I’m sorry . . .’

‘Stop saying that.’

‘It’s just that it’s hard to forget the hundreds of shifts we have had to endure since coming here.’ His voice was mild, but somewhere buried in there was a spark of true bitterness. ‘Ask Roch if the past is behind us. Ask Cipse.’ Now Sheen felt her own face redden. Reluctantly she recalled her own hatred for the exiles, how she had willingly allowed their cruel treatment to continue. A hot shame coursed through her. Now that Rees had changed the perspective - given the whole race, it seemed, a new goal - such actions seemed worse than contemptible.

With an effort she forced herself to speak. ‘If it means anything, I’m sorry.’

He didn’t reply.

For some moments they stood in awkward silence. Grye’s posture softened a little, as if he felt a little more comfortable in her company.

‘Well,’ Sheen said briskly, ‘at least Jame isn’t barring you from the Quartermaster’s any more.’

‘We should be grateful for small mercies.’ He took a sip from his bowl and sighed. ‘Not so small, maybe . . .’ He indicated the approaching plate. ‘You miners do seem to have accepted us a lot more easily since the first Boneys arrived.’

‘I can understand that. Perhaps the presence of the Boneys shows the rest of us how much we have in common.’

‘Yes.’

The Belt’s rotation carried the Quartermaster’s beneath the approaching plate  once again. Sheen could see that the little craft carried three Boneys, two men and a woman. They were all squat and broad, and they wore battered tunics provided by the Belt folk. Sheen had heard legends of what they chose to wear on their home worldlet . . . She found herself shuddering again.

The Belt was being used as a way station between the Bone world and the Raft; Boneys travelling to the Raft would stay here for a few shifts before departing on a supply tree. At any one time there was, Sheen reminded herself, only a handful of Boneys scattered around the Belt . . . but most miners felt that handful was too many.

The Boneys stared down at her, thick jaws gaping. One of the men caught Sheen’s eye. He winked at her and rolled his hips suggestively. She found her food rising to her throat; but she held his stare until the plate had passed over the Belt’s narrow horizon. ‘I wish I could believe we need those people,’ she muttered.

Grye shrugged. ‘They are human beings. And, according to Rees, they didn’t choose the way they live. They have just tried to survive, as we all must do . . . Anyway, we might not need them. Our work with the Moles on the star kernel is proceeding well.’

‘Really?’

Grye leaned closer, more confident now that the conversation had moved onto a topic he knew about. ‘You understand what we’re trying to do down there?’

‘Vaguely . . .’

‘You see, if Rees’s gravitational slingshot idea is going to work we will have to drop the Raft onto a precise trajectory around the Core. The asymptotic direction is highly sensitive to the initial conditions—’

She held up her hands. ‘You’d better stick to words of one syllable. Or less.’ ‘I’m sorry. We’re going into a tight orbit, very close to the Core. The closer we pass, the more our path will be twisted around the Core. But the differences for a small deviation are dramatic. You have to imagine a pencil of neighbouring trajectories approaching the Core. As they round the singularity they fan out, like unravelling fibres; and so a small error could give the Raft a final direction very different from the one we want.’

‘I understand . . . I think. But it doesn’t make much difference, surely? You’re aiming at a whole nebula, a target thousands of miles wide.’

‘Yes, but it’s a long way away. It’s quite a precise piece of marksmanship. And if we miss, by even a few miles, we could end up sailing into empty, airless space, on without end . . .’

‘So how is the Mole helping?’

‘What we need to do is work out all the trajectories in that pencil, so we can figure out how to approach the Core. It takes us hours to work the results by hand - work which, apparently, was performed by slavelike machines for the original Crew. It was Rees who had the idea of using the Mole brains.’

Sheen pulled a face. ‘It would be.’

‘He argued that the Moles must once have been flying machines. And if you look closely you can see where the rockets, fins and so on must have fitted. So,  argued Rees, the Moles must understand orbital dynamics, to some extent. We tried putting our problems to a Mole. It took hours of question-and-answer down there on the kernel surface . . . but at last we started getting usable results. Now the Mole provides concise answers, and we’re proceeding quickly.’

She nodded, juggling her drink. ‘Impressive. And you’re sure of the quality of the results?’

He seemed to bridle a little. ‘As sure as we can be. We’ve checked samples against hand calculations. But none of us are experts in this particular field.’ His voice hardened again. ‘Our Chief Navigator was Cipse, you see.’

She could think of no reply. She drained the last of her globe. ‘Well, look, Grye, I think it’s time I—’

‘Now, then, where can old Quid take a drink around here?’

The voice was low and sly. She turned, startled, and found herself looking down at a wide, wrinkled face; a grin revealed rotten stumps of teeth. She couldn’t help but shrink away from the Boney. Vaguely she was aware of Grye quailing beside her. ‘What . . . do you want?’

The Boney stroked a finely carved spear of bone. His eyes widened in mock surprise. ‘Why, darling, I’ve only just arrived, and what kind of welcome is that? Eh? Now that we’re all friends together . . .’ He took a step closer. ‘You’ll like old Quid when you get to know him—’

She stood her ground and let her disgust show in her face. ‘You come any nearer to me and I’ll break your bloody arm.’

He laughed evenly. ‘I’d be interested to see you try, darling. Remember I grew to my fine stature in high-gee . . . not this baby-soft micro gravity you have here. You’re muscled very attractively; but I bet your bones are as brittle as dead leaves.’ He looked at her acutely. ‘Surprised to find old Quid using phrases like “micro gravity”, girl? I may be a Boney, but I’m not a monster; nor am I stupid.’ He reached out and grabbed her forearm. His grip was like iron. ‘It’s a lesson you evidently need to learn—’

She thrust at the wall of the Quartermaster’s with both legs and performed a fast back flip, shaking free his hand. When she landed she had a knife in her fist.

He held up his hands with an admiring grin. ‘All right, all right . . .’ Now Quid turned his gaze on Grye; the Scientist clutched his drink globe to his chest, trembling. ‘I heard what you were saying,’ Quid said. ‘All that stuff about orbits and trajectories . . . But you won’t make it, you know.’

Grye’s cheeks quivered and stretched. ‘What do you mean?’

‘What are you going to do when you’re riding your bit of iron, down there by the Core himself - and you find you’re on a path that isn’t in your tables of numbers? At the critical moment - at closest approach - you’ll have maybe minutes to react. What will you do? Turn back and draw some more curves on paper? Eh?’

Sheen snorted. ‘You’re an expert, are you?’

He smiled. ‘At last you’re recognizing my worth, darling.’ He tapped his head. ‘Listen to me. There’s more on orbits locked in here than on all the bits of paper in the Nebula.’

‘Rubbish,’ she spat.

‘Yes? Your little friend Rees doesn’t think so, does he?’ He hefted his spear in his right hand; Sheen kept her eyes on the spear’s bone tip. ‘But then,’ Quid went on, ‘Rees has seen what we can do with these things—’

Abruptly he twisted so that he faced the star kernel; with surprising grace he hurled the spear. The weapon accelerated into the five-gee gravity well of the kernel. Moving so fast that it streaked in Sheen’s vision, it missed the iron horizon by mere yards and twisted behind the star—

—and now it emerged from the other side of the kernel, exploding at her like a fist. She ducked, grabbing for Grye; but the spear passed a few yards above her head and sailed away into the air.

Quid sighed. ‘Not quite true. Old Quid needs to get his eye in. Still—’ He winked. ‘Not bad for a first try, eh?’ He prodded Grye’s sagging paunch. ‘Now, that’s what I call orbital dynamics. And all in old Quid’s head. Astonishing, isn’t it? And that’s why you need the Boneys. Now then, Quid needs his drink. See you later, darling . . .’

And he brushed past them and entered the Quartermaster’s.

 Gord shoved his thinning blond hair from his eyes and thumped the table. ‘It can’t be done. I know what I’m talking about, damn it.’

Jaen towered over the little engineer. ‘And I’m telling you you’re wrong.’

‘Child, I’ve more experience than you will ever—’

‘Experience?’ She laughed. ‘Your experience with the Boneys has softened your brains.’

Now Gord stood. ‘Why, you—’

‘Stop, stop.’ Tiredly Hollerbach placed his age-spotted hands on the table top.

Jaen simmered. ‘But he won’t listen.’

‘Jaen. Shut up.’

‘But - ah, damn it.’ She subsided.

Hollerbach let his gaze roam around the cool, perfect lines of the Bridge’s Observation Room. The floor was covered with tables and spread-out diagrams: Scientists and others bent over sketches of orbital paths, models of grandiose protective shells to be built around the Raft, tables showing rates of food consumption and oxygen exhaustion under various regimes of rationing. The air was filled with feverish, urgent conversation. Wistfully, Hollerbach recalled the studied calm of the place when he had first joined the great Class of Scientists; in those days there had still been some blue in the sky, and there had seemed all the time in the world for him to study . . .

At least, he reflected, all this urgent effort was in the right direction, and seemed to be producing the results they needed to carry through this scheme. The tables and dry graphs told a slowly emerging tale of a modified Raft hurtling on a courageous trajectory around the Core; these sober Scientists and their assistants were together engaged on man’s most ambitious project since the building of the Raft itself.

But now Gord had walked in with his scraps of paper and his pencil jottings . . . and his devastating news. Hollerbach forced his attention back to Gord and  Jaen, who still confronted each other - and he found his eyes meeting Decker’s. The Raft’s leader stood impassively before the table, his scarred face clouded by a scowl of concentration.

Hollerbach sighed inwardly. Trust Decker, with his instinct for the vital, to arrive at the point of crisis. ‘Let’s go through it again, please, engineer,’ he said to Gord. ‘And this time, Jaen, try to be rational. Yes? Insults help nobody.’

Jaen glowered, her broad face crimson.

‘Scientist, I am - was - the Belt’s chief engineer,’ Gord began. ‘I know more than I care to remember about the behaviour of metals under extreme conditions. I’ve seen it flow like plastic, turn brittle as old wood . . .’

‘No one is questioning your credentials, Gord,’ Hollerbach said, unable to contain his irritation. ‘Get to the point.’

Gord tapped his papers with his fingertips. ‘I’ve studied the tidal stresses the Raft will undergo at closest approach. And I’ve considered the speeds it must attain after the slingshot, if it’s to escape the Nebula. And I can tell you, Hollerbach, you haven’t a hope in hell. It’s all here; you can check it out—’

Hollerbach waved his hand. ‘We will, we will. Just tell us.’

‘First of all, the tides. Scientist, the stresses will rip this Raft to pieces, long before you get to closest approach. And the fancy structures your bright kids are planning to erect over the deck will simply blow apart like a pile of twigs.’

‘Gord, I don’t accept that,’ Jaen burst out. ‘If we reconfigure the Raft, perhaps buttress some sections, make sure our attitude is correct at closest approach—’

Gord returned her gaze and said nothing.

‘Check his figures later, Jaen,’ Hollerbach said. ‘Go on, engineer.’

‘Also, what about air resistance? At the speeds required, down there in the thickest air of the whole Nebula, whatever shoal of fragments emerges from closest approach is simply going to burn up like so many meteors. You’ll achieve a spectacular fireworks display and little more. Look, I’m sorry this is so disappointing, but your scheme simply cannot work. The laws of physics are telling you that, not me . . .’

Decker leaned forward. ‘Miner, he said softly, ‘if what you say is true then we may after all be doomed to a slow death in this stinking place. Now, maybe I’m a poor judge of people, but you don’t seem too distressed by the prospect. Do you have an alternative suggestion?’

A slow smile spread over Gord’s face. ‘Well, as it happens . . .’

Hollerbach sat back, letting his jaw drop. ‘Why the hell didn’t you tell us in the first place?’

Gord’s grin widened. ‘If you’d troubled to ask—’

Decker laid a massive hand on the table. ‘No more word games,’ he said quietly. ‘Miner, get on with it.’

Gord’s grin evaporated; shadows of fear chased across his face, reminding Hollerbach uncomfortably of how much this blameless little man had endured. ‘Nobody’s threatening you,’ he said. ‘Just show us.’

Looking more comfortable, Gord stood and led them out of the Bridge. Soon the four of them - Gord, Hollerbach, Decker and Jaen - stood beside the dull glow of the Bridge’s hull; the starlight beat down, causing beads of perspiration  to erupt over Hollerbach’s bald scalp. Gord stroked the hull with his palm. ‘When was the last time you touched this stuff? Perhaps you walk past it every day, taking it for granted; but when you come at it fresh, it’s quite a revelation.’

Hollerbach pressed his hand to the silver surface, feeling his skin glide smoothly over it . . . ‘It’s frictionless. Yes. Of course.’

‘You tell me this was once a vessel in its own right, before it was incorporated into the deck of the Raft,’ Gord went on. ‘I agree with you. And furthermore, I think this little ship was designed to travel through the air.’

‘Frictionless,’ Hollerbach breathed again, still rubbing his palm over the strange metal. ‘Of course. How could we all have been so stupid? You see,’ he told Decker, ‘this surface is so smooth the air will simply slide over it, no matter what speed it travels. And it won’t heat up as would ordinary metal . . .

‘And no doubt this structure would be strong enough to survive the tidal stresses close to the Core; far better, at least, than our ramshackle covered Raft. Decker, obviously we’ll have to go through Gord’s calculations, but I think we’ll find he’s correct. Do you see what this means?’ Something like wonder coursed through Hollerbach’s old brain. ‘We’ll have no need to build an iron bell to keep our air in place. We can simply close the Bridge port. We will ride a ship as our ancestors rode . . . Why, we can even use our instruments to study the Core as we pass. Decker, a door has closed; but another has opened. Do you understand?’

Decker’s face was a dark mask. ‘Oh, I understand, Hollerbach. But there’s another point you might have missed.’

‘What?’

‘The Raft is half a mile wide. This Bridge is merely a hundred yards long.’

Hollerbach frowned; then the implications began to hit him.

‘Find Rees,’ Decker snapped. ‘I’ll meet you both in your office in a quarter of an hour.’ With a curt nod, he turned and walked away.

 Rees found the atmosphere in Hollerbach’s office electric.

‘Close the door,’ Decker growled.

Rees sat before Hollerbach’s desk. Hollerbach sat opposite, long fingers pulling at the papery skin of his hands. Decker sucked breath through his wide nostrils; eyes downcast, he paced around the small office.

Rees frowned. ‘Why the funereal atmosphere? What’s happened?’

Hollerbach leaned forward. ‘We have a . . . complication.’ He sketched out Gord’s reservations. ‘We have to check his figures, of course. But—’

‘But he’s right,’ Rees said. ‘You know he is, don’t you?’

Hollerbach sighed, the air scraping over his throat. ‘Of course he’s right. And if the rest of us hadn’t got carried away with glamorous speculations about gravitational slingshots and a mile-wide dome, we’d have asked the same questions. And come to the same conclusions.’

Rees nodded. ‘But if we use the Bridge we’re facing problems we didn’t anticipate. We thought we could save everybody.’ His eyes flicked to Decker. ‘Now we have to choose.’

Decker’s face was dark with anger. ‘And so you turn to me.’

Rees rubbed the space between his eyes. ‘Decker, provided we manage the  departure cleanly those left behind will survive for hundreds, thousands of shifts—’

‘I hope those abandoned by your shining ship will take it so philosophically,’ Decker spat. ‘Scientists. Answer me this. Will this adventure work? Could the passengers of the Bridge actually survive a passage around the Core, and then through space to the new nebula? We’re looking at a very different set-up from Rees’s original idea.’

Rees nodded slowly. ‘We’ll need supply machines, whatever compressed air we can carry in the confines of the Bridge, perhaps plants to convert stale air to—’

‘Spare me the trivia,’ Decker snapped. ‘This absurd project will entail back-breaking labour, injury, death. And no doubt the departing Bridge will siphon off many of mankind’s best brains, worsening the lot of those left behind still further.

‘If this mission does not have a reasonable chance of success then I won’t back it. It’s as simple as that. I won’t shorten the lives of the bulk of those I’m responsible for, solely to give a few heroes a pleasure ride.’

‘You know,’ Hollerbach said thoughtfully, ‘I doubt that when you - ah, acquired - power on this Raft you imagined having to face decisions like this.’

Decker scowled. ‘Are you mocking me, Scientist?’

Hollerbach closed his eyes. ‘No.’

‘Let’s think it through,’ Rees said. ‘Hollerbach, we need to transport a genetic pool large enough to sustain the race. How many people?’

Hollerbach shrugged. ‘Four or five hundred?’

‘Can we accommodate so many?’

Hollerbach paused before answering. ‘Yes,’ he said slowly. ‘But it will take careful management. Strict planning, rationing . . . It will be no pleasure ride.’

Decker growled, ‘Genetic pool? Your five hundred will arrive like babies in the new world, without resources. Before they breed they will have to find a way of not falling into the Core of the new nebula.’

Rees nodded. ‘Yes. But so did the Crew of the original Ship. Our migrants will be worse off materially . . . but at least they will know what to expect.’

Decker drove his fist into his thigh. ‘So you’re telling me that the mission can succeed, that a new colony could survive? Hollerbach, you agree?’

‘Yes,’ Hollerbach said quietly. ‘We have to work out the details. But - yes. You have my assurance.’

Decker closed his eyes and his great shoulders slumped. ‘All right. We must continue with your scheme. And this time, try to foresee the problems.’

Rees felt a vast relief. If Decker had decided otherwise - if the great goal had been taken away - how would he, Rees, have whiled away the rest of his life?

He shuddered. It was unimaginable.

‘Now we face further actions,’ Hollerbach said. He held up his skeletal hand and counted points on his fingers. ‘Obviously we must continue our studies on the mission itself - the equipage, separation, guidance of the Bridge. For those left behind, we have to think about moving the Raft.’

Decker looked surprised.

‘Decker, that star up there isn’t going to go away. We’d have shifted out from under it long ago, in normal times. Now that the Raft is fated to stay in this Nebula, we must move it. And finally . . .’ Hollerbach’s voice tailed away.

‘And finally,’ Decker said bitterly, ‘we have to think about how to select those who travel on the Bridge. And those who stay behind.’

Rees said, ‘Perhaps some kind of ballot would be fair . . .’

Decker shook his head. ‘No. This jaunt will only succeed if you have the right people.’

Hollerbach nodded. ‘You’re right, of course.’

Rees frowned. ‘ . . . I guess so. But - who selects the “right” crew?’

Decker glared at him, the scars on his face deepening into a mask of pain. ‘Who do you think?’

 Rees cradled his drink globe. ‘So that’s it,’ he told Pallis. ‘Now Decker faces the decision of his life.’

Pallis stood before his cage of young trees, poked at the wooden bars. Some of the trees were almost old enough to release, he reflected absently. ‘Power brings responsibility, it seems. I’m not certain Decker understood that when he emerged on top from that joke Committee. But he sure understands it now . . . Decker will make the right decision; let’s hope the rest of us do the same.’

‘What do you mean, the rest of us?’

Pallis lifted the cage from its stand; it was light, if bulky, and he held it out to Rees. The young Scientist put down his drink globe and took the cage uncertainly, staring at the agitated young trees. ‘This should go on the journey,’ Pallis said. ‘Maybe you should take more. Release them into the new nebula, let them breed - and, in a few hundred shifts, whole new forests will begin to form. If the new place doesn’t have its own already . . .’

‘Why are you giving this to me? I don’t understand, tree-pilot.’

‘But I do,’ Sheen said.

Pallis whirled. Rees gasped, juggling the cage in his shock.

She stood just inside the doorway, diffuse starlight catching the fine hairs on her bare arms.

Pallis, with hot shame, felt himself blush; seeing her standing there, in his own cabin, made him feel like a clumsy adolescent. ‘I wasn’t expecting you,’ he said lamely.

She laughed. ‘I can see that. Well, am I not to be invited in? Can’t I have a drink?’

‘Of course . . .’

Sheen settled comfortably to the floor, crossing her legs under her. She nodded to Rees.

Rees looked from Pallis to Sheen and back, his colour deepening. Pallis was surprised. Did Rees have some feeling for his former supervisor . . . even after his treatment during his return exile on the Belt? Rees stood up, awkwardly fumbling with the cage. ‘I’ll talk to you again, Pallis—’

‘You don’t have to go,’ Pallis said quickly.

Sheen’s eyes sparkled with amusement.

Again Rees looked from one to the other. ‘I guess it would be for the best,’ he said. With mumbled farewells, he left.

Pallis handed Sheen a drink globe. ‘So he’s carrying a torch for you.’

‘Adolescent lust,’ she said starkly.

Pallis grinned. ‘I can understand that. But Rees is no adolescent.’

‘I know that. He’s become determined, and he’s driving us all ahead of him. He’s the saviour of the world. But he’s also a bloody idiot when he wants to be.’

‘I think he’s jealous . . .’

‘Is there something for him to be jealous of, tree-pilot?’

Pallis dropped his eyes without reply.

‘So,’ she said briskly, ‘you’re not travelling on the Bridge. That was the meaning of your gift to Rees, wasn’t it?’

He nodded, turning to the space the cage had occupied.

‘There’s not much of my life left,’ he said slowly. ‘My place on that Bridge would be better given to some youngster.’

She reached forward and touched his knee; the feeling of her flesh was electric. ‘They’ll only invite you to go if they think they need you.’

He snorted. ‘Sheen, by the time those caged skitters have grown, my stiffening corpse will long since have been hurled over the Rim. And what use will I be without a tree to fly?’ He pointed to the flying forest hidden by the cabin’s roof.

‘My life is the forest up there. After the Bridge goes, the Raft will still be here, for a long time to come. And they’re going to need their trees.’

She nodded. ‘Well, I understand, even if I don’t agree.’ She fixed him with her clear eyes. ‘I guess we can debate it after the Bridge has gone.’

He gasped; then he reached out and took her hand. ‘What are you talking about? Surely you’re not planning to stay too? Sheen, you’re crazy—’

‘Tree-pilot,’ she snapped, ‘I did not insult you on the quality of your decision.’ She let her hand rest in his. ‘As you said, the Raft is going to be here for a long time to come. And so is the Belt. It’s going to be grim after the Bridge departs, taking away - all our hope. But someone will have to keep things turning. Someone will have to call the shift changes. And, like you, I find I don’t want to leave behind my life.’

He nodded. ‘Well, I won’t say I agree—’

She said warningly, ‘Tree-pilot—’

‘But I respect your decision. And—’ He felt the heat rise to his face again.

‘And I’m glad you’ll still be here.’

She smiled and moved her face closer to his. ‘What are you trying to say, tree-pilot? ’

‘Maybe we can keep each other company.’

She reached up, took a curl of his beard, and tugged it gently. ‘Yes. Maybe we can.’
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A cage of scaffolding obscured the Bridge’s clean lines. Crew members crawled over the scaffolding fixing steam jets to the Bridge’s hull. Rees, with Hollerbach and Grye, walked around the perimeter of the work area. Rees assessed the project with a critical eye. ‘We’re too slow, damn it.’

Grye twisted his hands together. ‘Rees, I’m forced to say that your detailed understanding of this project is woefully lacking. Come—’ He beckoned. ‘Let me show you how much progress we have made.’ He slapped a plump hand against the wooden cage surrounding the Bridge; it was a rectangular box securely fastened to the deck, and it supported three broad hoops which wrapped around the Bridge itself. ‘We can’t take chances with this,’ Grye said. ‘The last stage in the launch process will be the cutting away of the Bridge from the deck. When that is done, all that will support the Bridge will be this scaffolding. A mistake made here could cause catastrophic—’

‘I know, I know,’ Rees said, irritated. ‘But the fact is we’re running out of time . . .’

They came to the Bridge’s open port. Under the supervision of Jaen and another Scientist, two burly workmen were manhandling an instrument out of the Observatory. The instrument - a mass spectrometer, Rees recognized - was dented and scratched, and its power lead terminated in a melted stump. The spectrometer was placed with several others in an eerie group some yards from the Bridge; the discarded instruments turned blinded sensors to the sky.

Hollerbach shuddered. ‘And this is something I certainly hesitate over,’ he said, his voice strained. ‘We face an awful dilemma. Every instrument we vandalize and throw out gives us floor space and air for another four or five people. But can we afford to leave behind this telescope, that spectrometer? Is this device a mere luxury - or, in the unknown environs of our destination, will we leave ourselves blind in some key spectrum?’

Rees suppressed a sigh. Hesitation, delays, obfuscations, more delays . . . Obviously the Scientists could not metamorphose into men of action in mere hours - and he sympathized with the dilemmas they were trying to resolve - but he wished they could learn to establish and stick to priorities.

Now they came to a group of Scientists probing cautiously at a food machine. The huge device loomed over them, its outlets like stilled mouths. Rees knew that the machine was too large to carry into the Bridge’s interior, and so it - and  a second companion machine - would, rather absurdly, have to be lodged close to the port in the Bridge’s outer corridor.

Grye and Hollerbach both made to speak, but Rees held up his hands. ‘No,’ he said acidly. ‘Let me go into the reasons why we can’t possibly rush this particular process. We’ve calculated that if strict rationing is imposed during the flight two machines should satisfy our needs. This one even has an air filtration and oxygenation unit built into it, we’ve discovered . . .’

‘Yes,’ Grye said eagerly, ‘but that calculation depends on a key assumption: that the machines will work at full efficiency inside the Bridge. And we don’t know enough about their power supply to be sure. We know this machine’s power source is built into it somehow - unlike the Bridge instruments, which shared a single unit by way of cables - and we even suspect, from the old manuals, that it’s based on a microscopic black hole - but we’re not sure. What if it requires starlight as a source of replenishment? What if it produces volumes of some noxious gas which, in the confines of the Bridge, will suffocate us all?’

Rees said, ‘We have to test and be sure, I accept that. If the efficiency of the machine goes down by just ten per cent - then that’s fifty more people we have to leave behind.’

Grye nodded. ‘Then you see—’

‘I see that these decisions take time. But time is what we just don’t have, damn it . . .’ Pressure built inside him: a pressure which, he knew, would not be relieved until, for better or worse, the Bridge was launched.

Walking on, they met Gord. The mine engineer and Nead, who was working as his assistant, were carrying a steam jet unit to the Bridge. Gord nodded briskly. ‘Gentlemen.’

Rees studied the little mine engineer, his worries momentarily lifting. Gord had returned to his old efficient, bustling, slightly prickly self; he was barely recognizable as the shadow Rees had found on the Boneys’ worldlet. ‘You’re doing well, Gord.’

Gord scratched his bald pate. ‘We’re progressing,’ he said lightly. ‘I’ll say no more than that; but, yes, we’re progressing.’

Hollerbach leaned forward, hands folded behind his back. ‘What about this control system problem?’

Gord nodded cautiously. ‘Rees, are you up to date on this one? To direct the Bridge’s fall - to change its orbit - we need some way to control the steam jets we’ll have fixed to the hull; but we don’t want to make any breaches in the hull through which to pass our control lines. We don’t even know if we can make breaches, come to that.

‘Now it looks as if we can use components from the cannibalized Moles. Some of their motor units operate on an action-at-a-distance principle. I’m just a simple engineer; maybe you Scientists understand the ins and outs of it. But what it boils down to is that we may be able to operate the jets from inside the Bridge with a series of switches which won’t need any physical connection to the jets at all. We’re about to run tests on the extent to which the hull material blocks the signals.’

Hollerbach smiled. ‘I’m impressed. Was this your idea?’

‘Ah . . .’ Gord scratched his cheek. ‘We did get a little guidance from a Mole brain. Once you ask the right questions - and get past its complaints about “massive sensor dysfunction” - it’s surprising how . . .’ His voice tailed away and his eyes widened.

‘Rees.’ The vast voice came from behind Rees; the Scientist stiffened. ‘I thought I’d find you hanging around here.’

Rees turned and lifted his face up to Roch’s. The huge miner’s eyes were, as ever, red-rimmed with inchoate anger; his fists opened and closed like pistons. Grye whimpered softly and edged behind Hollerbach. ‘I have work to do, Roch,’ Rees said calmly. ‘So must you; I suggest you return to it.’

‘Work?’ Roch’s filth-rimmed nostrils flared and he waved a fist at the Bridge. ‘Like hell will I work so you and your pox-ridden friends can fly off in this fancy thing.’

Hollerbach said sternly, ‘Sir, the lists of passengers have not yet been published; and until they are it is up to all of us—’

‘They don’t need to be published. We all know who’ll be on that trip . . . and it won’t be the likes of me. Rees, I should have sucked your brains out of your skull while I had the chance down on the kernel.’ Roch held up a rope-like finger. ‘I’ll be back: he growled. ‘And when I find I’m not on that list I’m going to make damn sure you’re not either.’ He stabbed the finger at Grye. ‘And the same goes for you!’

Grye turned ash white and trembled convulsively.

Roch stalked off. Gord hefted his jet and said wryly, ‘Good to know that in this time of upheaval some things have stayed exactly the same. Come on, Nead; let’s get this thing mounted.’

Rees faced Hollerbach and Grye. He jabbed a thumb over his shoulder towards the departed Roch. ‘That’s why we are running out of time,’ he said. ‘The political situation on this Raft - no, damn it, the human situation - is deteriorating fast. The whole thing is unstable. Everyone knows that a “list” is being drawn up . . . and most people have a good idea who’ll be on it. How long can we expect people to work towards a goal most of them cannot share? A second uprising would be catastrophic. We would descend into anarchy—’

Hollerbach emitted a sigh; suddenly he seemed to stagger. Grye took his arm. ‘Chief Scientist - are you all right?’

Hollerbach fixed rheumy eyes on Rees. ‘I’m tired, you see . . . terribly tired. You’re right, of course, Rees, but what can any of us do, other than give our best efforts to this goal?’ Rees realized suddenly that he had been unloading his own doubts onto the weakening shoulders of Hollerbach, as if he were still a child and the old man some kind of impregnable adult. ‘I’m sorry, he said. ‘I shouldn’t burden you—’

Hollerbach waved a shaky hand. ‘No, no; you’re quite right. In a way it helps clarify my own thinking. His eyes twinkled with a faint amusement. ‘Even your friend Roch helps, in a way. Look at the comparison between us. Roch is young, powerful; I’m too old to stand up - let alone to pass on my frailties to a new generation. Which of us should go on the mission?’

Rees was appalled. ‘Hollerbach, we need your understanding. You’re not suggesting . . .’

‘Rees, I suspect a grave flaw in the way we live our lives here has been our refusal to accept our place in the universe. We inhabit a world which places a premium on physical strength and endurance - as your friend Roch so ably demonstrates - and on agility, reflex and adaptability - for example, the Boneys - rather than “understanding”. We are little more than clumsy animals lost in this bottomless sky. But our inheritance of ageing gadgetry from the Ship, the supply machines and the rest, has let us maintain the illusion that we are masters of this universe, as perhaps we were masters of the world man came from.

‘Now, this enforced migration is going to force us to abandon most of our cherished toys - and with them our illusions.’ He looked vaguely into the distance. ‘Perhaps, looking far into man’s future, our big brains will atrophy, useless; perhaps we will become one with the whales and sky wolves, surviving as best we can among the flying trees—’

Rees snorted. ‘Hollerbach, you’re turning into a maundering bugger in your old age.’

Hollerbach raised his eyebrows. ‘Boy, I was cultivating old age while you were still chewing iron ore on the kernel of a star.’

‘Well, I don’t know about the far future, and there’s not a damn thing I can do about it. All I can do is solve the problems of the present. And frankly, Hollerbach, I don’t believe we’ve a hope of surviving this trip without your guidance.

‘Gentlemen, we’ve a lot to do. I suggest we get on with it.’

 The plate hung over the Raft. Pallis crept to its edge and peered out over the battered deckscape.

Smoke was spreading across the deck like a mask over a familiar face.

Suddenly the plate jerked through the air, bowling Pallis onto his back. With a growl he reached out and grabbed handfuls of the netting that swathed the fragile craft. ‘By the Bones, innkeeper, can’t you control this bloody thing?’

Jame snorted. ‘This is a real ship. You’re not dangling from one of your wooden toys now, tree-pilot.’

‘Don’t push your luck, mine rat.’ Pallis thumped a fist into the rough iron of the plate. ‘It’s just that this way of flying is - unnatural.’

‘Unnatural?’ Jame laughed. ‘Maybe you’re right. And maybe you people spent too much time lying around in your leafy bowers, while the miners came along to piss all over you.’

‘The war is over, Jame,’ Pallis said easily. He let his shoulders hang loose, rolled his hands into half fists. ‘But perhaps there are one or two loose ends to be tied up.’

The barman’s broad face twisted into a grin of anticipation. ‘I’d like nothing better, tree swinger. Name the time and place, and choice of weapons.’

‘Oh, no weapons.’

‘That will suit me fine—’

‘By the Bones, will you two shut up?’ Nead, the plate’s third occupant, glared over the charts and instruments spread over his lap. ‘We have work to do, if you recall.’

Jame and Pallis exchanged one last stare, then Jame returned his attention to the controls of the craft. Pallis shifted across the little deck until he sat beside Nead. ‘Sorry,’ he said gruffly. ‘How’s it going?’

Nead held a battered sextant to his eye, then tried to compare the reading to entries in a hand-written table. ‘Damn it,’ he said, clearly frustrated. ‘I can’t tell. I just don’t have the expertise, Pallis. Cipse would know. If only—’

‘If only he weren’t long dead, then everything would be fine,’ Pallis said. ‘I know. Just do your best, lad. What do you think?’

Again Nead ran his fingers over the tables. ‘I think it’s taking too long. I’m trying to measure the sideways speed of the Raft against the background stars, and I don’t think it’s moving fast enough.’

Pallis frowned. He lay on his belly and once more surveyed the Raft. The mighty old craft lay spread out below him like a tray of fantastic toys. Suspended over the deck and marked by the occasional plume of steam he could see other plate craft, more observers of this huge dislocation. A wall of smoke climbed up from one side of the Rim - the port side, as he looked down - and, additionally, each of the trees in the central tethered forest had its own smoke cloak. The smoke was having the desired effect - he could see how the trees’ cables leaned consistently to his right as the flying plants sought to escape the shadow of the smoke - and he imagined he could hear the strain of the cables as the Raft was hauled aside. Cable shadows were beginning to lengthen over the deck; the Raft was indeed moving out from under the star which hung poised over it. It was an inspiring sight, one which Pallis in his long life had seen only twice previously; and for such cooperation to be achieved after the turmoil of revolution and war - and at a time when so many of the Raft’s best were occupied with the Bridge project - was, he decided, something to be admired.

In fact, perhaps the need to move the Raft had provided the glue which had held society together this far. Here was a project which would clearly benefit all.

Yes, it was all admirable - but if it was too slow it wouldn’t mean a damn thing. The falling star was still miles overhead, and there was no immediate danger of impact, but if pressure was maintained on the trees for too long the great plants would tire. Not only would they prove unable to drag the Raft anywhere - it was even conceivable that some might fail altogether, threatening the Raft’s security in the air.

Damn it. He hung his head over the lip of the plate, trying to judge where the problem lay. The Rim wall of smoke looked solid enough; the distant stars cast a long shadow over the masked workers who laboured at the base of the cliff of smoke.

Then the problem must be with the tethered trees themselves. There was a pilot, plus assistants, in each tree, and each of them was trying to maintain his own fence of smoke. Those small barriers were probably the most significant factor in influencing the movement of the individual trees. And, even from up here, Pallis could see how ragged and insubstantial some of those barriers were.

He thumped his fist into the deck of the craft. Damn it; the purges of the revolution, and the fevers and starvation that had followed, had left his corps of pilots as depleted of skilled people as most other sectors of Raft society. He remembered Raft translations of the past: the endless calculations, the shift-long briefings, the motion of the trees like components of a fine machine . . .

There had been time for none of that. Some of the newer pilots barely had the skill to keep from falling out of their trees. And building a lateral wall was one of the most difficult of a pilot’s arts; it was like sculpting with smoke . . .

He spotted a group of trees whose barriers were particularly ragged. He pointed them out to Jame.

The barman grinned and yanked at his control cables.

Pallis tried to ignore the gale in his face, the stink of steam; he put aside his nostalgia for the stately grandeur of the trees. Beside him he heard Nead curse as his papers were blown like leaves. The plate swooped among the trees like some huge, unlikely skitter; Pallis couldn’t help but flinch as branches shot past, mere feet from his face. At last the craft came to rest. From here those smoke barriers looked even more tenuous; Pallis watched, despairing, as raw pilots waved blankets at wisps of smoke.

He cupped his hands to his mouth. ‘You!’

Small faces turned up to him. One pilot tumbled backwards.

‘Build up your bowls!’ Pallis called angrily. ‘Get a decent amount of smoke. All you’re doing with those damn blankets is blowing around two fifths of five per cent of bugger all . . .’

The pilots inched their way to their bowls and began feeding fresh kindling to the tiny flames.

Nead tugged at Pallis’s sleeve. ‘Pilot. Should that be happening?’

Pallis looked. Two trees, wrapped in distorted blankets of smoke, were inclining blindly towards one another, their amateur pilots evidently absorbed in the minutiae of blankets and bowls.

‘No, it bloody shouldn’t be happening,’ Pallis spat. ‘Barman! Get us down there, and fast—’

The trees’ first touch was almost tender: a rustle of foliage, a gentle kiss of snapping twigs. Then the first snag occurred, and the two platforms locked and shuddered. The crews of the trees gaped with sudden horror at each other.

The trees kept turning; now sections of rim were torn away and wooden shards rained through the air. A branch caught and with a scream was torn away by the root. Now the trees began to roll into each other, in a vast, slow, noisy collision. The smooth platforms of foliage shattered. Fist-sized splinters sailed past the plate craft; Nead howled and covered his head.

Pallis glared down at the crews of the dying trees. ‘Get off there! The damn trees are finished. Get down your cables and save yourselves.’

They stared up at him, frightened and confused. Pallis shouted on until at last he saw them slide down rippling cables to the deck.

The trees were now locked in a doomed embrace, their angular momenta mingling, their trunks orbiting in a whirl of foliage and branch stumps. Wall-sized sections of wood splintered away and the air was filled with the creak of  rending timber; Pallis saw fire bowls go sailing through the air, and he prayed that the crews had had the foresight to douse their flames.

Soon little was left but the trunks, locked together by a tangle of twisted branches; now the trees’ anchoring cables were torn loose like shoulders from sockets, and the freed trunks pirouetted with a strange grace, half tumbling.

At last the trunks crashed to the deck, exploding in a storm of fragments. Pallis saw men running for their lives from the rain of wood. For some minutes splinters fell, like a hail of ragged daggers; then, slowly, men began to creep back to the crash site, stepping over tree cables which lay like the limbs of a corpse among the ruins.

Silently Pallis motioned to Jame. ‘There’s nothing we can do here; let’s get on.’ The plate craft lifted and returned to its patrols.

For several more hours Pallis’s plate skimmed about the flying forest. At the end of it Jame was muttering angrily, his face blackened by the rising smoke, and Pallis’s throat was raw with shouting. At last Nead placed his sextant in his lap and sat back with a smile. ‘That’s it,’ he said. ‘I think, anyway . . .’

‘What’s what?’ Jame growled. ‘Is the Raft out from under the bloody star now?’

‘No, not yet. But it’s got enough momentum without further impulse from the trees. In a few hours it will drift to a halt far enough from the path of the star to be safe.’

Pallis lay back in the netting of the plate and took a draught from a drink globe. ‘So we’ve made it.’

Nead said dreamily, ‘It’s not quite over for the Raft yet. When the star passes through the plane in which the Raft lies there will be a few interesting tidal effects.’

Pallis shrugged. ‘Nothing the Raft hasn’t endured before.’

‘It must be a fantastic sight, Pallis.’

‘Yes, it is,’ the pilot mused. He remembered watching cable shadows lengthen across the deck; at last the circumference of the star disc would touch the horizon, sending light flaring across the deck. And when the main disc had dropped below the Rim there would be an afterglow, what the Scientists called a corona . . .

Jame squinted into the sky. ‘How often does this happen, then? How often does the Raft get in the way of a falling star?’

Pallis shrugged. ‘Not often. Once or twice a generation. Often enough for us to have built up skills to deal with it.’

‘But you need the Scientists - the likes of this one—’ Jame jerked a thumb at Nead ‘—to work out what to do.’

‘Well, of course.’ Nead sounded amused. ‘You can’t do these things by sticking a wet finger into the wind.’

‘But a lot of the Scientists are going to bugger off, on this Bridge thing.’

‘That’s true.’

‘So what’s going to happen when the next star comes down? How will they move the Raft then?’

Nead sipped a drink easily. ‘Well, our observations show that the next star -  a long way up there—’ he pointed upwards ‘- is many thousands of shifts away from endangering the Raft.’

Pallis frowned. ‘That doesn’t answer Jame’s question.’

‘Yes, it does.’ Nead’s blank young face bore a look of puzzlement. ‘You see, by that time we don’t expect the Nebula to be sustaining life anyway. So the problem’s rather academic, isn’t it?’

Pallis and Jame exchanged glances; then Pallis turned to the rotating forest under his craft and tried to lose himself in contemplation of its steady serenity.

 Rees hardly slept during his last rest period before the Bridge’s departure.

A bell tolled somewhere.

At last it was time. Rees rose from his pallet, washed quickly, and emerged from his temporary shelter, feeling only a vast relief that the time had come.

The Bridge in its box of scaffolding was the centre of frantic activity. It lay at the heart of a fenced-off area two hundred yards wide which had become a miniature city; former Officers’ quarters had been commandeered to give hopeful migrants temporary accommodation. Now small knots of people walked uncertainly towards the Bridge. Rees recognized representatives of all the Nebula’s cultures: the Raft itself, the Belt, and even a few Boneys. Each refugee carried the few pounds of personal belongings allowed. A queue was forming at the open port of the Bridge, behind a human chain which passed into the interior a few final supplies, books, small environmental monitoring instruments. There was an air of purposefulness about the scene and Rees slowly began to believe that this thing was actually going to happen . . .

Whatever the future held he could only be glad that this period of waiting, with all its divisiveness and bitterness, was over. After the moving of the Raft, society had disintegrated rapidly. It had been a race to complete their preparations before things fell apart completely; and as time had passed - and more delays and problems had been encountered - Rees had felt the pressure build until it seemed he could hardly bear it.

The amount of personal animosity he had encountered had astonished him. He longed to explain to people that it was not he who was causing the Nebula to fail; that it was not he who decreed the physical laws which constrained the number of evacuees.

. . . And it had not been he - alone - who had drawn up the list.

The preparation of that list had been agonizing. The idea of a ballot had been rejected quickly; the composition of this colony could not be left to chance. But how to select humans - families, chains of descendants - for life or extinction? They had tried to be scientific, and so had applied criteria like physical fitness, intelligence, adaptability, breeding age . . . And Rees, embarrassed and disgusted by the whole process, had found himself on most of the candidate lists.

But he had stayed with it; not, he prayed, merely in order to ensure his own survival, but to do the best job he could. The selection process had left him feeling soiled and shabby, unsure even of his own motivations.

In the end a final list had emerged, an amalgam of dozens of others drawn together by Decker’s harsh arbitration. Rees was on it. Roch wasn’t. And so,  Rees reflected with a fresh burst of self-loathing, he had finished by neatly fulfilling the worst expectations of Roch and his like.

He walked to the perimeter fence. Perhaps he would see Pallis, get a last chance to say goodbye. Burly guards patrolled, hefting clubs uncertainly. Rees felt depressed as he stared along the length of the fence. Yet more resources diverted from the main objective . . . but there had been riots already; who was to say what might have happened if not for the protection of the fence and its guards? A guard caught his eye and nodded, his broad face impassive; Rees wondered how easy it would be for this man to fight off his own people in order to save a privileged few . . .

An explosion somewhere on the other side of the Bridge, like a massive heel stamping into the deck. A pall of smoke rose over the scaffolding.

The guards near Rees turned to stare. Rees hurried around the Bridge.

Distant shouts, a scream . . . and the fence was down and burning along ten feet of its length. Guards ran to the breach, but the mob beyond seemed overwhelming, both in numbers and in ferocity; Rees saw a wall of faces, old and young, male and female, united by a desperate, vicious anger. Now fire bombs rained towards the Bridge, splashing over the deck.

‘What the hell are you doing here?’ It was Decker; the big man took Rees’s arm and pulled him back towards the Bridge.

‘Decker, can’t they understand? They can’t be saved; there simply isn’t room. If they attack now the mission will fail and nobody will—’

‘Lad.’ Decker took his shoulders and shook him, hard. ‘The time for talk is over. We can’t hold off that lot for long . . . You have to get in there and launch. Right now.’

Rees shook his head. ‘That’s impossible.’

‘I’ll show you what’s bloody impossible.’ A small fire burned amid the ruins of a firebomb; Decker bent, lit a chunk of scrap wood, and hurled it into the scaffolding surrounding the Bridge. Soon flames were licking at the dry wood.

Rees stared. ‘Decker—’

‘No more discussion, damn you!’ Decker roared into his face, spittle spraying. ‘Take what you can and get out of here—’

Rees turned to run.

He looked back once. Decker was already lost in the mêlée at the breach.

Rees reached the port. The orderly queue of a few minutes earlier had disintegrated; people were trying to force their way through the doorway, screaming and holding their absurd packages of luggage above their heads. Rees used his fists and elbows to fight his way through to the interior. The Observatory was a cage of noisy chaos, with equipment and people jumbled and crushed together; the single remaining large instrument - the Telescope - loomed over the crowd like some aloof robot.

Rees rammed his way through the crowd until he found Gord and Nead. He pulled them close. ‘We launch in five minutes!’

‘Rees, that’s impossible,’ Gord said. ‘You can see the state of things. We’d cause injury, death even, to the passengers and those outside—’

Rees pointed to the transparent hull. ‘Look out there. See that smoke? Decker  has fired the damn scaffolding. So your precious explosive bolts are going to blow in five minutes anyway. Right?’

Gord paled.

Suddenly the noise outside grew to a roar; Rees saw that more sections of the fence were failing. The few guards still fighting were being overwhelmed by a wave of humanity.

‘When they reach us we’re finished,’ Rees said. ‘We have to launch. Not in five minutes. Now.’

Nead shook his head. ‘Rees, there are still people—’

‘Close the damn door!’ Rees grabbed the young man’s shoulder and shoved him towards a wall-mounted control panel. ‘Gord, fire those bolts. Just do it—’

His eyes narrow, his cheeks trembling with fear, the little engineer disappeared into the crush.

Rees forced his way to the Telescope. He clambered up the old instrument’s mount until he was looking down over a confused sea of people. ‘Listen to me!’ he bellowed. ‘You can see what’s happening outside. We have to launch. Lie down if you can. Help your neighbours; watch the children—’

Now fists were battering against the hull, desperate faces pressing to the clear wall—

—and, with a synchronized crackle, the scaffolding’s explosive bolts ignited. The fragile wooden frame disintegrated rapidly; now nothing held the Bridge to the Raft.

The floor dipped. Screams rose like flames; the passengers clung to each other. Beyond the clear hull the Raft deck rose around the Bridge like a liquid, and the Raft’s gravitational field hauled the passengers into the air, bumping them almost comically against the roof.

A crescendo of cries came from the doorway. Nead had failed to close the port in time; stragglers were leaping across the widening chasm between Bridge and deck. A last man clattered through the closing door; his ankle was trapped in the jamb and Rees heard the shin snap with sickening suddenness. Now a whole family tumbled off the Raft deck and impacted against the hull, sliding into infinity with looks of surprise . . .

Rees closed his eyes and clung to the Telescope.

At last it was over. The Raft turned into a ceiling above them, distant and abstract; the thin rain of humans against the hull ceased, and four hundred people had suddenly entered free fall for the first time in their lives.

There was a yell, as if from very far away. Rees looked up. Roch, burning club in hand, had leapt through the hole in the heart of the Raft. He fell through the intervening yards spreadeagled; he stared, eyes bulging, in through the glass at horrified passengers.

The huge miner smashed face-down into the clear roof of the Observatory. He dropped his club and scrabbled for a handhold against the slick wall; but helplessly he slid over the surface, leaving a trail of blood from his crushed nose and mouth. Finally he tumbled over the side - then, at the last second, he grabbed at the rough protrusion of a steam jet.

Rees climbed down from the Telescope and found Gord. ‘Damn it, we have to do something. He’ll pull that jet free.’

Gord scratched his chin and studied the dangling miner, who glared in at the bemused passengers. ‘We could fire the jet. The steam would miss him, of course, since he’s hanging beneath the orifice itself - but his hands would burn - yes; that would shake him loose . . .’

‘Or,’ Rees said, ‘we could save him.’

‘What? Rees, that joker tried to kill you.’

‘I know.’ Rees stared out at Roch’s crimson face, his straining muscles. ‘Find a length of rope. I’m going to open the door.’

‘You’re not serious . . .’

But Rees was already heading for the port.

When at last the huge miner lay exhausted on the deck, Rees bent over him. ‘Listen to me,’ he said steadily. ‘I could have let you die.’

Roch licked blood from his ruined mouth.

‘I saved you for one reason,’ Rees said. ‘You’re a survivor. That’s what drove you to risk your life in that crazy leap. And where we’re going we need survivors. Do you understand? But if I ever - even once - think that you’re endangering this mission with your damn stupidity I’ll open that door and let you finish your fall.’

He held the miner’s eyes for long minutes; at last, Roch nodded.

‘Good.’ Rees stood. ‘Now then,’ he said to Gord, ‘what first?’

There was a stink of vomit in the air.

Gord raised his eyebrows. ‘Weightlessness education, I think,’ he said. ‘And a lot of work with mops and buckets . . .’

 His hands around his assailant’s throat and weapon arm, Decker turned to see the Bridge scaffolding collapse into its flimsy components. The great cylinder hung in the air, just for a second; then the steam jets spurted white clouds and the Bridge fell away, leaving a pit in the deck into which people tumbled helplessly.

So it was over; and Decker was stranded. He turned his attention back to his opponent and began to squeeze away the man’s life.

On the abandoned Raft the killing went on for many hours.
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The crowded ship’s first few hours after the fall were nearly unbearable. The air stank of vomit and urine, and people of all ages swarmed about the chamber, scrambling, shrieking and fighting.

Rees suspected that the problem was not merely weightlessness, but also the abrupt reality of the fall itself. Suddenly to face the truth that the world wasn’t an infinite disc after all - to know that the Raft really had been no more than a mote of patched iron floating in the air - seemed to have driven some of the passengers to the brink of their sanity.

Maybe it would have been an idea to keep the windows opaqued during the launch.

Rees spent long hours supervising the construction of a webbing of ropes and cables crisscrossing the Observatory. ‘We’ll fill the interior with this isotropic structure,’ Hollerbach had advised gravely. ‘Make it look the same in every direction. Then it won’t be quite so disconcerting when we reach the Core and the whole bloody universe turns upside down . . .’

Soon the passengers were draping blankets over the ropes, fencing off small volumes for privacy. The high-technology interior of the Bridge began to take on a homely aspect as the makeshift shanty town spread; human smells, of food and children, filled the air.

Taking a break, Rees made his way out of the crushed interior to what had formerly been the roof of the Observatory. The hull was still transparent. Rees pressed his face to the warm material and peered out, irresistibly reminded of how he had once peered out of the belly of a whale.

After the fall from the Raft the Bridge had rapidly picked up speed and reoriented itself so that its stubby nose was pointing at the heart of the Nebula. Now it hurtled down through the air, and the Nebula had turned into a vast, three-dimensional demonstration of perspective motion. Nearby clouds shot past, middle distance stars glided towards space - and even at the limits of vision, many hundreds of miles away, pale stars slowly drifted upwards.

The Raft had long since become a mote lost in the pink infinity above.

The hull shuddered briefly. A soundless plume of steam erupted a few yards above Rees’s head and was instantly whipped away, a sign that Gord’s ramshackle attitude control system was doing its job.

The hull felt warmer than usual against his face. The wind speed out there must be phenomenal, but the virtually frictionless material of the Bridge was  allowing the air to slide harmlessly past with barely a rise in temperature. Rees’s tired mind ambled down speculative alleyways. If you measured the temperature rise, he reasoned, you could probably get some kind of estimate of the hull’s coefficient of friction. But, of course, you would also need some data on the material’s heat conduction properties—

‘It’s astonishing, isn’t it?’

Nead was at his side. The younger man cradled a sextant in his arms. Rees smiled. ‘What are you doing here?’

‘I’m supposed to be measuring our velocity.’

‘And?’

‘We’re at terminal velocity for the strength of gravity out here. I estimate we will reach the Core in about ten shifts . . .’

Nead delivered his words dreamily, his attention taken up by the view; but they had an electric effect on Rees. Ten shifts . . . in just ten shifts he would stare at the face of the Core, and the destiny of the race would be made or lost.

He pulled himself back to the present. ‘We never did get to finish your training, did we, Nead?’

‘Other events were more pressing,’ Nead said dryly.

‘Let’s find a home where we will always have time to train people properly . . . time, even, to stare out of the window—’

Jaen started talking even before she reached them. ‘. . . And if you don’t tell this insufferable old buffoon that he’s left his sense of priorities back on the Raft, then I won’t be responsible for my actions, Rees!’

Rees groaned inwardly. Evidently his break was over. He turned; Jaen bore down on him with Hollerbach following, hauling himself cautiously through the network of ropes. The old Scientist muttered, ‘I don’t believe I’ve been spoken to like that by a mere Second Class since - since—’

Rees held his hands up. ‘Slow down, you two. Start from the top, Jaen. What’s the problem?’

‘The problem,’ Jaen spat, jerking her thumb, ‘is this silly old fart, who—’

‘Why, you impudent—’

‘Shut up!’ Rees snapped.

Jaen, simmering, made a visible effort to calm down. ‘Rees. Am I or am I not in charge of the Telescope?’

‘That’s my understanding.’

‘And my brief is to make sure that the Navigators - and their Boney so-called assistants - get all the data they need to guide our trajectory around the Core. And that has to be our number one priority. Right?’

Rees rubbed his nose doubtfully. ‘I can’t argue with that . . .’

‘Then tell Hollerbach to keep his damn hands off my equipment!’

Rees turned to Hollerbach, suppressing a smile. ‘What are you up to, Chief Scientist?’

‘Rees . . .’ The old man wrapped his long fmgers together, pulling at the loose flesh. ‘We have left ourselves with only one significant scientific instrument. Now, I’ve no wish to revisit the arguments behind the loading of this ship. Of course the size of the gene pool must come first . . .’ He thumped one fist into  his palm. ‘Nevertheless it is at precisely this moment of blindness that we are approaching the greatest scientific mystery of this cosmos: the Core itself—’

‘He wants to turn the Telescope on the Core,’ Jaen said. ‘Can you believe it?’

‘The understanding to be acquired by even a superficial study is incalculable.’

‘Hollerbach, if we don’t use that damn telescope to navigate with we might get a closer look at the Core than any of us have bargained for!’ Jaen glared at Rees. ‘Well?’

‘Well what?’

Hollerbach looked sadly at Rees. ‘Alas, lad, I suspect this little local difficulty is only the first impossible arbitration you will be called on to make.’

Rees felt confused, isolated. ‘But why me?’

Jaen snapped, ‘Because Decker is still on the Raft. And who else is there?’

‘Who indeed?’ Hollerbach murmured. ‘I’m sorry, Rees; I don’t think you have very much choice . . .’

‘Anyway, what about this bloody Telescope?’

Rees tried to focus. ‘All right. Look, Hollerbach, I have to agree that Jaen’s work is a priority right now—’

Jaen whooped and punched the air.

‘So your studies must fit in around that work. All right? But,’ he went on rapidly, ‘when we get close enough to the Core the steam jets will become ineffectual anyway. So navigation will become a waste of time . . . and the Telescope can be released, and Hollerbach can do his work. Maybe Jaen will even help.’ He puffed out his cheeks. ‘How’s that for a compromise?’

Jaen grinned and punched him on the shoulder. ‘We’ll make a Committee member of you yet.’ She turned and pulled her way back into the interior of the chamber.

Rees felt his shoulders slump. ‘Hollerbach, I’m too young to be a Captain. And I’ve no desire for the job.’

Hollerbach smiled gently. ‘That last alone probably qualifies you as well as anyone. Rees, I fear you must face it; you’re the only man on board with first-hand experience of the Belt, the Raft, the Bone world . . . and so you’re the only leader figure remotely acceptable to all the ship’s disparate factions. And after all it has been your drive, your determination, that has brought us so far. Now you’re stuck with this responsibility, I fear.

‘And there are some hard decisions ahead. Assuming we round the Core successfully we will face rationing, extremes of temperature in the unknown regions outside the Nebula - even boredom will be a life-threatening hazard! You will have to keep us functioning in extraordinary circumstances. If I can assist you in any way, of course, I will.’

‘Thanks. I don’t much like the idea, but I guess you are right. And to help me you could start,’ he said sharply, ‘by sorting out your differences with Jaen yourself.’

Hollerbach smiled ruefully. ‘That young woman is rather forceful.’

‘Hollerbach, what do you expect to see down there anyway? I guess a close view of a black hole is going to be spectacular enough . . .’

A flush of animation touched Hollerbach’s papery cheeks. ‘Far more than  that. Have I ever discussed with you my ideas on gravitic chemistry? I have?’ Hollerbach looked disappointed at the curtailing of his lecture, but Rees encouraged him to continue; for a few minutes, he realized gratefully, he could return to his apprenticeship, when Hollerbach and the rest would lecture him each shift on the mysteries of the many universes.

‘You will recall my speculation on a new type of “atom”,’ Hollerbach began. ‘Its component particles - perhaps singularities themselves - will be bonded by gravity rather than the other fundamental forces. Given the right conditions, the right temperature and pressure, the right gravitational gradients, a new “gravitic chemistry” will be possible.’

‘In the Core,’ Rees said.

‘Yes!’ Hollerbach declared. ‘As we skirt the Core we will observe a new realm, my friend, a new phase of creation in which—’

Over Hollerbach’s shoulder there loomed a wide, bloodstained face. Rees frowned. ‘What do you want, Roch?’

The huge miner grinned. ‘I only wanted to point out what you’re missing. Look.’ He pointed.

Rees turned. At first he could see nothing unusual - and then, squinting, he made out a faint patch of dull brown amid the upward shower of stars. It was too far away to make out any detail, but memory supplied the rest; and he saw again a surface of skin stretched over bone, white faces turning to a distant speck in the air—

‘The Boneys,’ he said.

Roch opened his corrupt mouth and laughed; Hollerbach flinched, disgusted. ‘Your home from home, Rees,’ Roch said coarsely. ‘Don’t you feel like dropping in and visiting old friends?’

‘Roch, get back to your work.’

Roch did so, still laughing.

Rees stayed for some minutes at the hull, watching until the Boneys’ worldlet was lost in the haze far above. Yet another piece of his life gone, beyond recall . . .

With a shudder he turned from the window and, with Hollerbach, immersed himself once more in the bustle and warmth of the Bridge.

Almost powerless, its soft human cargo swarming through its interior, the battered old ship plunged towards the black hole.

 The sky outside darkened and filled up with the fantastic, twisted star sculptures observed by Rees on his first journey to these depths. The Scientists left the hull transparent; Rees gambled that this would distract the helpless passengers from their steadily worsening plight. And so it turned out; as the shifts passed a growing number spent time at the great windows, and the mood of the ship became one of calm, almost of awe.

Now, with closest approach to the Core barely a shift away, the Bridge was approaching a school of whales; and the windows were coated with human faces. Rees discreetly made room for Hollerbach; side by side they stared out.

At this depth each whale was a slender missile, its deflated flesh an aerodynamic  casing around its internal organs. Even the great eyes had closed now, so that the whales plummeted blind into the Core - and there were row upon row of them, above, below and all around the Bridge, so many that at infinity the air was a wall of pale flesh.

Rees murmured, ‘If I’d known it would be as spectacular as this I wouldn’t have got off last time.’

‘You’d never have survived,’ Hollerbach said. ‘Look closely.’ He pointed at the nearest whale. ‘See how it glows?’

Rees made out a pinkish glow around the whale’s leading end. ‘Air resistance?’

‘Obviously,’ Hollerbach said impatiently. ‘The atmosphere is like soup at these depths. Now, keep watching.’

Rees kept his eyes fixed on the whale’s nose - and was rewarded with the sight of a six-foot patch of whale skin flaring into flame and tumbling away from the speeding animal. Rees looked around the school with new eyes; throughout the hail of motion he could see similar tiny flares of burning flesh, sparks of discarded fire. ‘It looks as if the whales are disintegrating, as if air resistance is too great . . . Perhaps they have misjudged their path around the Core; maybe our presence has disturbed them—’

Hollerbach snorted in disgust. ‘Sentimental tosh. Rees, those whales know what they’re doing far better than we do.’

‘Then why the burning?’

‘I’m surprised at you, boy; you should have worked it out as soon as you climbed aboard that whale and studied its spongy outer flesh.’

‘At the time I was more interested in finding out whether I could eat it,’ Rees said dryly. ‘But . . .’ He thought it through. ‘You’re saying the purpose of the outer flesh is ablation?’

‘Precisely. The outer layer burns up and falls away. One of the simplest but most efficient ways of dispersing the heat generated by excessive air resistance . . . a method used on man’s earliest spacecraft, as I recall from the Ship’s records - records which are, of course, now lost forever—’

Suddenly fire blazed over the hull’s exterior; the watching passengers recoiled from a sheet of flame mere inches from their faces.

As soon as it had begun it was over.

‘Well, that was no planned ablation,’ Rees said grimly. ‘That was one of our steam jets. So much for our attitude control.’

‘Ah.’ Hollerbach nodded slowly, his brow furrowed. ‘That’s rather earlier than I expected. I had entertained hopes of retaining some control even at closest approach - when, of course, the ship’s trajectory may most easily be modified.’

‘I’m afraid we’re stuck with what we’ve got, from this point in. We’re flying without smoke, as Pallis might say . . . We just have to hope we’re on an acceptable course. Come on; let’s talk to the navigators. But keep your voice down. Whatever the verdict there’s no point in starting a panic.’

 The members of the navigation team responded to Rees’s questions according to their inclinations. Raft Scientists pored over diagrams which showed orbits  sprouting from the Core like unruly hair, while the Boneys threw bits of shaped metal into the air and watched how they drifted.

After some minutes of this, Rees snapped, ‘Well?’

Quid turned to him and shrugged cheerfully. ‘We’re still too far out. Who knows? We’ll have to wait and see.’

Jaen scratched her head, a pen tucked behind her ear. ‘Rees, we’re in an almost chaotic situation here. Because of the distance at which we lost control, our final trajectory remains indeterminately sensitive to initial conditions . . .’

‘In other words,’ Rees said, irritated, ‘we have to wait and see. Terrific.’

Jaen made to protest, then thought better of it.

Quid slapped his shoulder. ‘Look, there’s not a bloody thing we can do. You’ve done your best . . . and if nothing else you’ve given old Quid a damn interesting ride.’

Hollerbach said briskly, ‘And you’re not alone in those sentiments, my Boney friend. Jaen! I presume your use of the Telescope is now at an end?’

Jaen grinned.

It took thirty minutes to adjust the instrument’s orientation and focus. At last Rees, Jaen, Hollerbach and Nead crowded around the small monitor plate.

At first Rees was disappointed; the screen filled with the thick black cloud of star debris which surrounded the Core itself, images familiar from observations from the Raft. But as the minutes passed and the Bridge entered the outermost layers of the material, the sombre cloud parted before them and the debris began to show a depth and structure. A pale, pinkish light shone upwards at them. Soon veils of shattered star stuff were arching over the hull, making the Bridge seem a fragile container indeed.

Then, abruptly, the clouds cleared; and they were sailing over the Core itself.

Jaen breathed, ‘It’s . . . it’s like a planet . . .’

The Core was a compact mass clustered about its black hole, a flattened sphere fifty miles wide. And, indeed, it was a world rendered in shades of red and pink. Its surface layers - subjected, Rees estimated, to many hundreds of gravities - were well-defined and showed almost topographical features. There were oceans of some quasi-liquid material, thick and red as blood; they lapped at lands that thrust above the general spherical surface. There were even small mountain ranges, like wrinkles in the skin of a soured fruit, and clouds like smoke which sped across the face of the seas. There was continual motion: waves miles wide crisscrossed the seas, the mountain sheets seemed to evolve endlessly, and even the coasts of the strange continents writhed. It was as if some great heat source were causing the Core’s epidermis to wrinkle and blister constantly.

It was like Earth taken to Hell, Rees thought.

Hollerbach was ecstatic. He peered into the monitor as if he wished he could climb through it. ‘Gravitic chemistry!’ he croaked. ‘I am vindicated. The structure of that fantastic surface can be maintained solely by the influence of gravitic chemistry; only gravitic bonds could battle against the attraction of the black hole.’

‘But it all changes so rapidly,’ Rees said. ‘Metamorphoses on a scale of miles, happening in seconds.’

Hollerbach nodded eagerly. ‘Such speed will be a characteristic of the gravitic realm. Remember that changing gravity fields propagate at the speed of light, and—’

Jaen cried out, pointing at the monitor plate.

At the centre of one of the amorphous continents, etched into the surface like a mile-wide chessboard, was a rectangular grid of pink-white light.

Ideas crowded into Rees’s mind. ‘Life,’ he whispered.

‘And intelligence,’ Hollerbach said. ‘Two staggering discoveries in a single glance . . .’

Jaen asked, ‘But how is this possible?’

‘We should rather ask, “why should it not be so?”’ Hollerbach said. ‘The essential condition for life is the existence of sharp energy gradients . . . The gravitic realm is one of fast-evolving patterns; the universal principles of self-organization, like the Feigenbaum series which govern the blossoming of structure out of chaos, almost demand that organization should arise.’

Now they saw more gridworks. Some covered whole continents and seemed to be trying to buttress the ‘land’ against the huge waves. Road-like lines of light arrowed around the globe. And - at the highest magnification - Rees was even able to make out individual structures: pyramids, tetrahedra and cubes.

‘And why should intelligence not arise?’ Hollerbach went on dreamily. ‘On a world of such violent change, selection in favour of organizing principles would be a powerful factor. Look how the gravitic peoples are struggling to preserve their ordered environments against the depredations of chaos!’

Hollerbach fell silent, but Rees’s mind raced on. Perhaps these creatures would build ships of their own which could travel to other hole-based ‘planets’, and meet with their unimaginable cousins. At present this strange biosphere was fuelled by the influx of material from the Nebular debris cloud - a steady rain of star wrecks arcing on hyperbolic trajectories into the Core - and from within by the X-radiating accretion disc around the black hole, deep within the Core itself; but eventually the Nebula would be depleted and the gravitic world would be exposed, naked to space, fuelled only by the heat of the Core and, ultimately, the slow evaporation of the black hole itself.

Long after all the nebulae had expired, he realized, the gravitic people would walk their roiling worlds. With a sense of dislocation he realized that these creatures were the true denizens of this cosmos; humans, soft, dirty and flabby, were mere transient interlopers.

 Closest approach neared.

The Core world turned into a landscape; passengers screamed or sighed as the Bridge soared mere tens of miles above a boiling ocean. Whales drifted over the seas, pale and imperturbable as ghosts.

Something was tugging at Rees’s feet. Irritated, he grabbed a Telescope strut and hauled himself back to the monitor; but the pull increased remorselessly, at last growing uncomfortable . . .

He began to worry. The Bridge should be in virtual free fall. Was something impeding it? He peered around the transparent hull, half-expecting - what? That the Bridge had run into some glutinous cloud, some impossible spout from the strange seas below?

But there was nothing.

He returned his attention to the Telescope - to find that Hollerbach was now upside down; arms outstretched he clung to the monitor and was gamely trying to haul his face level with the picture in the plate. Bizarrely, he and Rees seemed to be being pulled towards opposite ends of the ship. Nead and Jaen were similarly arrayed around the Telescope mount, clinging on in the presence of this strange new field.

Screams arose around the chamber. The flimsy structure of ropes and sheets began to collapse; clothes, cutlery, people went sliding towards the walls.

‘What the hell’s happening, Hollerbach?’

The old Scientist clenched and unclenched his hands. ‘Damn it, this isn’t helping my arthritis—’

‘Hollerbach . . . !’

‘It’s the tide!’ Hollerbach snapped. ‘By the Bones, boy, didn’t you learn anything in my orbital dynamics classes? We’re so close to the Core that its gravity field is varying significantly on a scale of a few yards.’

‘Damn it, Hollerbach, if you knew all about this why didn’t you warn us?’ Hollerbach refused to look abashed. ‘Because it was obvious, boy . . . ! And any minute now we’ll get the really spectacular stuff. As soon as the gravitational gradient exceeds the moment imposed by air friction - ah, here we go . . .’

The image in the monitor blurred as the Telescope lost its lock. The churning ocean wheeled over Rees’s head. Now the shanty construction collapsed completely and bewildered passengers were hurled about; spatters of blood appeared on flesh, clothes, walls.

The ship was turning.

‘Nose down!’ Hollerbach, hands still clamped to the Telescope, screamed to make himself heard. ‘The ship will come to equilibrium nose down to the Core—’

The prow of the ship swung to the Core, ran past it, hauled itself back, as if the Bridge were a huge magnetized needle close to a lump of iron. With each swing the devastation within the chamber worsened; now Rees could see limp bodies among the thrashing passengers. Absurdly, he was reminded of the dance he had watched in the Theatre of Light; like dancers, Bridge and Core were going through an aerial ballet, with the ship waltzing in the black hole’s arms of gravity.

At last the ship stabilized, its axis pointing at the Core. The passengers and their effects had been wadded into the ends of the cylindrical chamber, where the tidal effects were most strong; Rees and the other Scientists, still clinging to the Telescope mount, were close to the ship’s centre of gravity, and were, Rees realized, escaping comparatively lightly.

Blood-red oceans swept past the windows.

‘We must be near closest approach,’ Rees shouted. ‘If we can just survive the  next few minutes, if the ship holds together against this tide—’

Nead, arms twined around the shaft of the Telescope, was staring at the Core ocean. ‘I think we might have to survive more than that,’ he said.

‘What?’

‘Look!’ Nead pointed - and, his grip loosened, he slipped away from the Telescope. He scrabbled against the sheer surface of the instrument, hands trying to regain their purchase; then his grasp failed completely. Still staring at the window he fell thirty yards into the squirming mass of humanity crushed into one end of the cylindrical chamber.

He hit with a cracking sound, a cry of pain. Rees closed his eyes.

Hollerbach shouted urgently, ‘Rees. Look at what he was telling us.’

Rees turned.

The sea of blood continued to churn; but now, Rees saw, there was a distinct whirlpool, a tight knot gathered beneath the Bridge. Shadows moved in that maelstrom, vast and purposeful. And - the whirlpool was moving with the hurtling ship, tracking its progress . . .

The whirlpool burst like a blister and a disc a hundred yards wide came looming out of the ocean. Its jet black surface thrashed; with bewildering frequency vast limbs pulsed out, as if fists were straining through a sheet of rubber. The disc hovered for long seconds; then, its rotation slowing, it fell back into the pounding ocean.

Almost immediately the whirlpool began to collect once more.

The old Scientist’s face was grey. ‘That’s the second such eruption. Evidently not all the life here is as civilized as us.’

‘It’s alive? But what does it want?’

‘Damn it, boy, think for yourself!’

At the heart of this gale of noise Rees tried to concentrate. ‘How does it sense us? Compared to gravitic creatures we are things of gossamer, barely substantial. Why should it be interested in us . . .?’

‘The supply machines!’ Jaen shouted.

‘What?’

‘They’re powered by mini black holes . . . gravitic material. Perhaps that’s all the gravitic creature can see, as if we’re a ship of ghosts surrounding crumbs of . . .’

‘Of food,’ Hollerbach finished wearily.

Again the creature roared up from its ocean, scattering whales like leaves. This time a limb, a cable as thick as Rees’s waist, came close enough to make the ship shudder in its flight. Rees made out detail on the creature’s surface; it was like a sculpture rendered in black on black. Tiny forms - independent animals, like parasites? - raced with eye-bewildering speed across the pulsing surface, colliding, melding, rebounding.

Again the disc fell away, colliding with its spawning sea with a fantastic, slow-motion splash; and again the whirlpool began to gather.

‘Hunger, Hollerbach said. ‘The universal imperative. The damn thing will keep trying until it swallows us whole. And there’s nothing we can do about it.’ He closed his rheumy eyes.

‘We’re not dead yet,’ Rees muttered. ‘If baby wants feeding, we’ll feed baby.’ An angry determination flooded his thoughts. He hadn’t come so far, achieved so much, merely to see it brushed aside by some nameless horror . . . even if its very atoms were composed of black holes.

He scanned the chamber, The rope network had collapsed, leaving the interior of the chamber scoured clear of people; but some ropes still clung where they had been fixed to the walls and ceilings. One such led from the Telescope mount directly to the exit to the Bridge’s corridor. Rees eyed its track. It lay almost exclusively within feet of the ship’s waist, so that when he followed it he could stay close to the weightless zone.

Cautiously, one hand at a time, he loosened his grip on the Telescope mount. As the rope took his mass he drifted slowly towards one end of the chamber . . . but too slowly to matter. Rapidly he worked his way hand over hand along the rope.

With the port only feet away the rope came loose of its mountings and began to snake through the air.

He scrambled over the wall surface with the palms of his hands and lunged at the port. When he had reached its solid security he paused for a few breaths, hands and feet aching.

Once more the animal erupted from its ocean; once more its wriggling face loomed over the Bridge.

Rees shouted over the moans of the passengers. ‘Roch! Roch, can you hear me? Miner Roch . . . !’

At last Roch’s broad, battered face thrust out of the mass of crushed humanity at one end of the cylindrical chamber.

‘Roch, can you get up here?’

Roch looked about, studying the ropes clinging to the walls. Then he grinned. He stepped over the people around him, pushing heads and limbs deeper into the mêlée; then, with animal grace, he scrambled up the ropes plastered against the great windows. As one rope collapsed and fell away he leapt to another, then another; until at last he had joined Rees at the port. ‘See?’ he told Rees. ‘All that hard work in five gees pays off in the end—’

‘Roch, I need your help. Listen to me—’

 One of the food machines had been mounted just inside the Bridge’s port, and Rees found himself giving thanks for the fortuitous narrowness of the Bridge’s access paths. A little more room and the thing would have been taken down to one of the Bridge’s end chambers - and Rees doubted even Roch’s ability to raise tons through the multiple-gee climb to the ship’s mid point.

The ship shuddered again.

When Rees explained his idea Roch grinned, his eyes wide and demonic - damn it, the man was even enjoying this - and, before Rees could stop him, he slapped a broad palm against the port’s control panel.

The port slid aside. The air outside was hot, thick and rushed past at enormous speed; the pressure difference hauled at Rees like an invisible hand, slamming him into the side of the supply machine.

The open port was a three-yard-square slice of chaos, completely filled by the writhing face of the gravitic animal. A tentacle a mile long lashed through the air; Rees felt the Bridge quiver at its approach. One touch of that stuff and the old ship would implode like a crushed skitter—

Roch crawled around the supply machine away from the port, so that he was lodged between the machine and the outer wall of the Observatory.

Rees looked at the base of the machine; it had been fixed to the Bridge’s deck with crude, fist-sized iron rivets. ‘Damn it,’ he shouted over the roar of the wind. ‘Roch, help me find tools, something to use as levers . . .’

‘No time for that, Raft man.’ Roch’s voice was strained, as Rees remembered it once sounding as the big man had got to his feet under the five gees of the star kernel. Rees looked up, startled.

Roch had braced his back against the supply machine, his feet against the wall of the Observatory; and he was shoving back against the machine. The muscles of his legs bulged and sweat stood out in beads over his brow and chest.

‘Roch, you’re crazy! That’s impossible . . .’

One of the rivets creaked; shards of rusty iron flew through the turbulent air.

Roch kept his swelling eyes fixed on Rees. The muscles of his neck seemed to bunch around his widening grin, and his tongue protruded, purple, from broken lips.

Now another rivet gave way with a crack like a small explosion.

Belatedly Rees placed his hands on the machine, braced his feet against the angle of floor and wall, and shoved with Roch until the veins of his arms stood out like rope.

Another rivet broke. The machine tilted noticeably. Roch adjusted his position and continued to shove. The miner’s face was purple, his bloody eyes fixed on Rees. Small popping sounds came from within that vast body, and Rees imagined discs and vertebrae cracking and fusing along Roch’s spine.

At last, with a series of small explosions, the remaining rivets collapsed and the machine tumbled through the port. Rees fell onto his chest amid the stumps of shattered rivets, his lungs pumping oxygen from the depleted air. He lifted his head. ‘Roch . . .?’

The miner was gone.

Rees scrambled up from the deck and grabbed the rim of the port. The gravitic beast covered the sky, a huge, ugly panorama of motion - and suspended before it was the ragged bulk of the supply machine. Roch was spreadeagled against the machine, his back to the battered metal wall. The miner stared across a few feet into Rees’s eyes.

Now a cable-like limb lashed out of the animal and swatted at the supply machine. The device was knocked, spinning, towards the writhing black mass. Then the predator folded around its morsel and, apparently satiated, sank back into the dark ocean for the last time.

With the last of his strength Rees palmed closed the port.
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As the flight through space wore on, again and again Rees was drawn to the hull’s small window space. He pressed his face to the warm wall. He was close to the waist of the Bridge here: to his left the Nebula, the home they had discarded, was a crimson barrier that cut the sky in half; to his right the destination nebula was a bluish patch he could still cover with one hand.

As the ship had soared away from the Core the navigation team had spent long hours with their various sextants, charts and bits of carved bone; but at last they had announced that the Bridge was, after all, on course. There had been a mood of elation among the passengers. Despite the deaths, the injuries, the loss of the food machine, their mission seemed bound for success, its greatest trial behind it. Rees had found himself caught up in the prevailing mood.

But then the Bridge had left behind the familiar warm light of the Nebula.

Most of the hull had been opaqued to shut out the oppressive darkness of the internebular void. Bathed in artificial light, the reconstructed shanty town had become once more a mass of homely warmth and scents, and most of the passengers had been glad to turn inwards and forget the emptiness beyond the ancient walls of the ship.

But despite this the mood of the people grew more subdued - contemplative, even sombre.

And then the loss of one of their two supply machines had started to work through, and rationing had begun to bite.

The sky outside was a rich, deep blue, broken only by the diffuse pallor of distant nebulae. The Scientists had puzzled over their ancient instruments and assured Rees that the internebular spaces were far from airless, although the gases were far too thin to sustain human life. ‘It is as if,’ Jaen had told him excitedly, ‘the nebulae are patches of high density within a far greater cloud, which perhaps has its own internal structure, its own Core. Perhaps all the nebulae are falling like stars into this greater Core.’

‘And why stop there?’ Rees had grinned. ‘The structure could be recursive. Maybe this greater nebula is itself a mere satellite of another, mightier Core; which in turn is a satellite of another, and so on, without limit.’

Jaen’s eyes sparkled. ‘I wonder what the inhabitants of those greater Cores would look like, what gravitic chemistry could do under such conditions . . .’

Rees shrugged. ‘Maybe one day we’ll send up a ship to find out. Travel to the  Core of Cores . . . but there may be more subtle ways to probe these questions.’

‘Like what?’

‘Well, if our new nebula really is falling into a greater Core there should be measurable effects. Tides, perhaps - we could build up hypotheses about the mass and nature of the greater Core without ever seeing it.’

‘And knowing that, we could go on to validate whole families of theories about the structure of this universe . . .’

Rees smiled now, something of that surge of intellectual confidence returning briefly to warm him.

But if they couldn’t feed themselves all these dreams counted for nothing.

The ship had picked up enormous velocity by its slingshot manoeuvre around the Core, climbing into internebular space within hours. They’d travelled for five shifts since then . . . but there were still twenty shifts to go. Could the ship’s fragile social structure last so long?

There was a bony hand on his shoulder. Hollerbach thrust forward his gaunt face and peered through the window. ‘Wonderful,’ he murmured.

Rees said nothing.

Hollerbach let his hand rest. ‘I know what you’re feeling.’

‘The worst of it is,’ Rees said quietly, ‘that the passengers still blame me for the difficulties we face. Mothers hold out their hungry children accusingly as I go past.’

Hollerbach laughed. ‘Rees, you mustn’t let it bother you. You have not lost the brave idealism of your recent youth - the idealism which, untempered by maturity,’ he said dryly, ‘drove you to endanger your own skin by associating yourself with the Scientists at the time of the rebellion. But you have grown into a man who has learned that the first priority is the survival of the species . . . and you have learned to impose that discipline on others. You showed that with your defeat of Gover.’

‘My murder of him, you mean.’

‘If you felt anything other than remorse for the actions you have been forced to take, I would respect you less.’ The old Scientist squeezed his shoulder.

‘If only I could be sure I have been right,’ Rees said. ‘Maybe I’ve seduced these people to their deaths with false hope.’

‘Well, the signs are good. The navigators assure me our manoeuvre around the Core was successful, and that we are on course for our new home . . . And, if you want a further symbol of good fortune—’ He pointed above his head. ‘Look up there.’

Rees peered upwards. The migrating school of whales was a sheet of slender, ghostly forms crossing the sky from left to right. On the fringes of that river of life he caught glimpses of plate creatures, of sky wolves with firmly closed mouths, and other, even more exotic creatures, all gliding smoothly to their next home.

Throughout the Nebula there must be more of these vast schools: rank on rank of them, all abandoning the dying gas cloud, scattering silhouettes against the Nebula’s sombre glow. Soon, Rees mused, the Nebula would be drained of life . . . save for a few tethered trees, and the trapped remnants of humanity.

Now there was a slow stirring in the whale stream. Three of the great beasts drifted together, flukes turning, until they were moving over and around each other in a vast, stately dance. At last they came so close that their flukes interlocked and their bodies touched; it was as if they had merged into a single creature. The rest of the school drifted respectfully around the triad.

‘What are they doing?’

Hollerbach smiled. ‘Of course I’m speculating - and, at my age, mostly from memory - but I believe they’re mating.’

Rees gasped.

‘Well, why not? What better circumstances to do so, than surrounded by one’s fellows and so far from the stresses and dangers of nebular life? Even the sky wolves are hardly in a position to attack, are they? You know, it wouldn’t surprise me - given these long, enclosed hours with nothing much to do - if we too didn’t enjoy a population explosion.’

Rees laughed. ‘That’s all we need.’

‘Yes, it is,’ Hollerbach murmured seriously. ‘Anyway, my point, my friend, is that perhaps we should emulate those whales. Self-doubt is part of being human . . . but the main thing is to get on with the business of survival, as best one can. And that is what you have done.’ ‘Thanks, Hollerbach,’ Rees said. ‘I understand what you’re trying to do. But maybe you need to tell all that to the passengers’ empty bellies.’ ‘Perhaps. I . . . I—’ Hollerbach collapsed into a bout of deep, rasping coughing.

‘I’m sorry,’ he said at last.

Rees studied the old Scientist with some concern; in the blue internebular light it seemed he saw the lines of Hollerbach’s skull.

 The Bridge entered the outermost layers of the new nebula. Thin air whistled around the stumps of the control jets.

Rees and Gord manhandled Nead into the corridor close to the port. The young Scientist’s legs - rendered useless by the smashing of his spine during his fall at closest approach - had been strapped together and stiffened with a length of wood. Nead insisted that he felt nothing below his waist, but Rees saw how his face twisted at each jarring motion.

Studying Nead he felt a deep, sick guilt. The lad was still barely eighteen thousand shifts old, and yet by following Rees he had already been maimed; and now he was volunteering for still more peril. The stumps of snapped rivets at the supply machine’s vacant mount reminded Rees of the sacrifice Roch had made at this place. He was, he found, deeply reluctant to witness another.

‘Listen to me, Nead,’ he said seriously. ‘I appreciate the way you’ve volunteered for this mission—’

Nead looked at him in sudden concern. ‘You have to let me go,’ he insisted.

Rees placed a hand on Nead’s shoulder. ‘Of course. What I’m trying to tell you is that I want to see you fix the new steam jets out there . . . and then return, safely. We need those jets, if we’re not to fall straight into the Core of this new nebula. We don’t need another dead hero.’

‘I understand, Rees.’ Nead smiled. ‘But what can happen? The air out there  is desperately thin, but it contains oxygen, and I won’t be out for long.’

‘Take nothing for granted. Remember our sensor instruments were constructed ages ago and in another universe . . . Even if we knew precisely what they were telling us we wouldn’t know if we could rely on them working here.’

Gord frowned. ‘Yes, but our theories back up the instrument readings. Because of the diffusion of oxygen-based life we expect most of the nebulae to consist of oxygen-nitrogen air.’

‘I know that.’ Rees sighed. ‘And theories are fine. All I’m saying is that we don’t know, here and now, what Nead will find on the other side of that door.’

Nead dropped his eyes. ‘Look, Rees, I know I’m crippled. But my arms and shoulders are as strong as they ever were. I know what I’m doing, and I can do this job.’

‘I know you can . . . Just come back safely.’

Nead smiled and nodded, the characteristic streak of grey in his hair catching the corridor light.

Now Rees and Gord fixed two steam jets to Nead’s waist by a length of rope. The bulky jets were awkward but manageable in the micro-gravity conditions. Another rope was fixed to Nead’s waist and would be anchored to the ship.

Gord checked that the inner door to the Observatory was sealed, so that the passengers were in no danger; then they exchanged final, wordless handshakes, and Gord palmed the opening panel.

The outer door slid out of sight. The air was sucked from Rees’s chest. Sound died to a muffled whisper and he tasted blood running from his nose. A warmth in his popping ears led him to suspect he was bleeding there too.

The door revealed a sea of blue light far below. They had already passed through the nebula’s outer halo of star-spawning hydrogen and it was possible to make out stars above and below them. Far above Rees’s head a small, compact knot of redness marked the position of the Nebula from which he had flown. It was strange to think that he could raise a hand and block out his world, all the places he had seen and the people he had known: Pallis, Sheen, Jame the barman, Decker . . . He knew that Pallis and Sheen had decided to live out their remaining shifts together; now, eyes fixed on that distant blur, Rees sent out a silent prayer that they - and all the others who had sacrificed so much to get him this far - were safe and well.

Rees and Gord lifted Nead bodily through the open port. His legs swinging as if carved from wood, the injured Scientist shoved himself off in the direction of a jet mounting. Rees and Gord waited in the open doorway, the securing rope in their hands.

Nead slowed a few feet short of the jet mount. Rees watched anxiously as Nead scrabbled at the frictionless surface of the hull. Then the mount came within reach and he grabbed at it gratefully, locking his fingers around small irregularities in the iron surface.

He hauled on his ropes. Gord and Rees bundled the first steam jet out of the port and shoved it towards the young Scientist. They judged it well, the package of machinery stopping a few feet short of Nead. With fast but precise motions  Nead dragged at his rope and fielded the machine. Now the Scientist had to align the jet, at least roughly, with the Bridge’s axis, and he spent long seconds struggling with the old device’s bulk.

At last it was correct. From a chest pocket Nead dragged out adhesive pads and slapped them against the mount; then, the strain showing on his face, he hauled the machine into place over the pads. Finally he untied the rope from the secured jet and cast it free.

Nead had worked fast and well, but already some thirty seconds had passed. The bulk of the work had still to be performed, and the pain in Rees’s chest was reaching a hollow crescendo.

Now Nead scrambled towards the next mount, over the curve of the hull and out of sight. After unbearably long seconds there was a tugging on one rope. Rees and the mine engineer threw the second steam jet through the hatch. The bulky machine bumped around the hull.

It was impossible to gauge the passage of time. Had only seconds passed since they had launched the machine?

Without reference points time was an elastic thing . . . Blackness closed around Rees’s vision.

There was a flurry of motion to his right. He turned, his chest burning. Gord had begun to haul on the rope, his face blue now and his eyes protruding. Rees joined him. The rope moved disturbingly easily, sliding unimpeded over the frictionless surface.

A sense of dread blossomed alongside Rees’s pain.

The end of the rope came rushing around the curve of the hull. The line had been neatly cut.

Gord fell back, eyes closing, the effort he had expended apparently pushing him over the brink into unconsciousness. Rees, his vision failing, placed his palm over the door’s control panel.

And waited.

Gord slumped against the door frame. Rees’s lungs were a jelly of pain, and his throat tore at the empty air . . .

A blur before him, hands gripping the rim of the door frame, a face contorted around blue lips, a stiff body with strapped legs . . . Nead, he realized dully; Nead had returned, and there was something he had to do.

His arm, as if independent of his will, spasmed against the port’s control panel. The port slid shut. Then the inner door opened and he was pulled backwards into the thickening air.

 Later Nead explained, his voice a rasp: ‘I could feel I was running out of time, and I still wasn’t finished. So I cut the rope and kept going. I’m sorry.’

‘You’re a bloody fool: Rees whispered. He struggled for a while to raise his head from his pallet; then he gave up, slumped back, and drifted back to sleep.

 With Nead’s jets they guided the ship into a wide, elliptical orbit around a hot yellow star deeper inside the new nebula. The great doors were hurled open and men crawled around the hull attaching climbing ropes and fixing fresh steam  jets. Thin, bright air suffused the musty interior of the ship; the stink of recycled and tanked air was dispelled at last and a mood of celebration spread among the passengers.

Even the ration queues seemed good-humoured.

The bodies of those who had not survived the crossing were lifted from the ship, wrapped in rags and dropped into the air. Rees glanced around the knot of mourners gathered at the port. He observed suddenly what a mix of people they were now: there were Raft folk like Jaen and Grye, alongside Gord and other miners; and there was Quid and his party of Boneys. They all mingled quite unselfconsciously, united by grief and pride. The old divisions meant nothing, Rees realized; in this new place there were only humans . . .

Eventually the Bridge would move on from this star but these bodies would remain here in orbit for many shifts, marking man’s arrival in the new world, before air friction finally carried them into the flames of the star.

Despite the influx of fresh air Hollerbach continued to weaken steadily. At length he took to a pallet fixed before the Bridge’s window-like hull. Rees joined the old Scientist; together they gazed out into the new starlight.

Hollerbach fell into a fit of coughing. Rees rested his hand on the old man’s head, and at last Hollerbach’s breathing steadied. ‘I told you you should have left me behind,’ he wheezed.

Rees ignored that and leant forward. ‘You should have seen the release of the young trees,’ he said. ‘We just opened the cages and out they flew . . . They’ve spread out around this star as if they were born here.’

‘Perhaps they were,’ Hollerbach observed dryly. ‘Pallis would have liked that.’

‘I don’t think any of us younger folk realized how green leaves could be. And the trees seem to be growing already. Soon we’ll have a forest big enough to harvest, and we’ll be able to move out: find whales, perhaps, fresh sources of food . . .’

Now Hollerbach began to fumble beneath his pallet; with Rees’s help he retrieved a small package wrapped in grubby cloth.

‘What’s this?’

‘Take it.’

Rees unwrapped the cloth to expose a finely tooled machine the size of his cupped hands; at its heart a silver orb gleamed, and around the orb multicoloured beads followed wire circles. ‘Your orrery,’ Rees said.

‘I brought it in my personal effects.’

Rees fingered the familiar gadget. Embarrassed, he said: ‘Do you want me to have it when you’re gone?’

‘No, damn it!’ Hollerbach coughed indignantly. ‘Rees, your streak of sentimentality disturbs me. No, I wish now I’d left the bloody thing behind. Lad, I want you to destroy it. When you throw me out of that door send it after me.’

Rees was shocked. ‘But why? It’s the only orrery in the universe . . . literally irreplaceable.’

‘It means nothing!’ The old eyes glittered. ‘Rees, the thing is a symbol of a lost past, a past we must disregard. We have clung to such tokens for far too long. Now we are creatures of this universe.’

With sudden intensity the old man grabbed Rees’s sleeve and seemed to be trying to pull himself upright. Rees, frowning, laid a hand on his shoulder and gently pressed him back. ‘Try to rest—’

‘Bugger that,’ Hollerbach rasped. ‘I haven’t time to waste on resting . . . You have to tell them—’

‘What?’

‘To spread. Fan out through this nebula. We’ve got to fill every niche we can find here; we can’t rely on relics of an alien past any more. If we’re to prosper we must become natives of this place, find ways to live here, using our own ingenuity and resources . . .’ Another coughing jag broke up his words. ‘I want that population explosion we spoke of. We can’t ever again risk the future of the race in a single ship, or even a single nebula. We have to fill this damn cloud, and go on to the other nebulae and fill them as well. I want not just thousands but millions of humans in this damn place, talking and squabbling and learning.

‘And ships . . . we’ll need new ships. I see trade between the inhabited nebulae, as if they were the legendary cities of old Earth. I see us finding a way even to visit the realms of the gravitic creatures . . .

‘And I see us one day building a ship that will fly us back through Bolder’s Ring, the gateway to man’s home universe. We’ll return and tell our cousins there what became of us . . .’ At last Hollerbach’s energy was exhausted; the grey head slumped back against its rag pillow, eyes closing slowly.

 When it was over Rees carried him to the port, the orrery wrapped in the stilled fingers. Silently he launched the body into the crisp air and watched it drift away until it was lost against the background of the falling stars; then, as Hollerbach had wished, he hurled the orrery into the sky. Within seconds it had vanished.

There was a warm mass at his side - Jaen, standing quietly with him. He took her hand, squeezing it gently, and his thoughts began to run along new, unexplored tracks. Now that the adventure was over perhaps he and Jaen might think about a new kind of life, of a home of their own—

Jaen gasped. She pointed. ‘Rees . . . look.’

Something came lunging out of the sky. It was a compact, pale green wheel of wood, like a tree six feet wide. It snapped to a halt mere yards from Rees’s face and hovered there, maintaining its position with rapid flicks of rotation. Short, fat limbs snaked out of the trunk, and what looked like tools of wood and iron were fixed at various points to the rim. Rees searched in vain for the tree’s tiny pilots.

‘By the Bones, Rees,’ Jaen snapped, ‘what the hell is it?’ Four eyes, blue and shockingly human, snapped open in the upper surface of the trunk and fixed them with a stern gaze.

Rees grinned. The adventure, he realized, was far from over.

In fact, it might barely have begun.
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1

The flitter rose from occupied Earth like a stone thrown from a blue bowl. The little cylindrical craft tumbled slowly as it climbed, sparkling.Qax Jasoft Parz had been summoned to a meeting, in orbit, with the Qax Governor of Earth. Parz scoured a mind worn into grooves of habit by his years in the diplomatic service for reasons for this summons. It must be connected with the arrival of the damned wormhole, of course - that had stirred up the Qax like a stick in a hornets’ nest.

But why summon him now? What had changed?

As his distance from the planet increased, so grew Parz’s apprehension.

Alone in the automated flitter, Parz watched shafts of cerulean Earthlight thread through the small ports and, twisting with the craft’s rotation, dissect the dusty air around him. As always, the glowing innocence of the planet took his breath away. Two centuries of Qax occupation had left few visible scars on Earth’s surface - far fewer, in fact, than those wrought by humans during their slow, haphazard rise to technological civilization. But still it was disturbing to see how the Qax-run plankton farms bordered every continent in green; and on the land, scattered and gleaming plains of glass marked man’s brief and inglorious struggle against the Qax.

Parz had studied these mirrored landscapes from space - how many times before? A hundred, a thousand times? And each time he had struggled to recall the reactions of his youth on first seeing the sites of the destroyed cities. That liberating, burning anger; the determination not to compromise as those around him had compromised. Yes, he would work within the system - even carve out a career in the hated diplomatic service, the collaborative go-between of human and Qax. But his purpose had been to find a way to restore the pride of man.

Well, Jasoft, he asked himself; and what has become of those fine intentions? Where did they get lost, over all these muddy years? Parz probed at his leathery old emotions. Sometimes he wondered if it were possible for him genuinely to feel anything any more; even the city-scars had been degraded in his perception, so that now they served only as convenient triggers of nostalgia for his youth.

Of course, if he wished, he could blame the Qax even for his very aging. Had the Qax not destroyed mankind’s AntiSenescence technology base within months of the Occupation?

Sometimes Parz wondered how it would feel to be an AS-preserved person. What would nostalgia be, for the permanently young?

A soft chime sounded through the flitter, warning Parz that his rendezvous with the Spline fleet was less than five minutes away. Parz settled back in his seat and closed his eyes, sighing a little as semi-sentient cushions adjusted themselves to the curvature of his spine and prodded and poked at aching back muscles; he rested his bony, liver-spotted fingers on the briefcase which lay on the small table before him. He tried to focus on his coming meeting with the Governor. This was going to be a difficult meeting - but had they ever been easy? Parz’s challenge was going to be to find a way to calm the Governor, somehow: to persuade it not to take any drastic action as a result of the wormhole incident, not to stiffen the Occupation laws again.

As if on cue the mile-wide bulk of the Governor’s Spline flagship slid into his view, dwarfing the flitter and eclipsing Earth. Parz could not help but quail before the Spline’s bulk. The flagship was a rough sphere, free of the insignia and markings which would have adorned the human vessels of a few centuries earlier. The hull was composed not of metal or plastic but of a wrinkled, leathery hide, reminiscent of the epidermis of some battered old elephant. This skin-hull was punctured with pockmarks yards wide, vast navels within which sensors and weapons glittered suspiciously. In one pit an eye rolled, fixing Parz disconcertingly; the eye was a gleaming ball three yards across and startlingly human, a testament to the power of convergent evolution. Parz found himself turning away from its stare, almost guiltily. Like the rest of the Spline’s organs the eye had been hardened to survive the bleak conditions of spaceflight - including the jarring, shifting perspectives of hyperspace - and had been adapted to serve the needs of the craft’s passengers. But the Spline itself remained sentient, Parz knew; and he wondered now how much of the weight of that huge gaze came from the awareness of the Spline itself, and how much from the secondary attention of its passengers.

Parz pushed his face closer to the window. Beyond the Spline’s fleshy horizon, a blue, haunting sliver of Earth arced across the darkness; and to the old man it felt as if a steel cable were tugging his heart to that inaccessible slice of his home planet. And above the blue arc he saw another Spline ship, reduced by perspective to the size of his fist. This one was a warship, he saw; its flesh-hull bristled with weapon emplacements - most of them pointing at Parz, menacingly, as if daring him to try something. The vast threat of the mile-wide battleship struck Parz as comical; he raised a bony fist at the Spline and stuck out his tongue.

Beyond the warship, he saw now, sailed yet another Spline craft, this one a mere pink-brown dot, too distant for his vision - augmented as it was by corneal and retinal image-enhancing technology - to make out details. And beyond that still another Spline rolled through space. Like fleshy moons the fleet encircled the Earth, effortlessly dominant.

Parz was one of only a handful of humans who had been allowed off the surface of the planet since the imposition of the Qax occupation laws, one of still fewer who had been brought close to any section of the main Qax fleet.

Humans had first emerged from their home planet two and a half millennia earlier, optimistic, expanding and full of hope . . . or so it seemed to Jasoft now.  Then had come the first contact with an extra-solar species - the group-mind entity known as the Squeem - and that hope had died.

Humans were crushed; the first occupation of Earth began.

But the Squeem were overthrown. Humans had travelled once more from Earth.

Then the Qax had found a human craft.

There had been a honeymoon period. Trading links with the Qax had been established, cultural exchanges discussed.

It hadn’t lasted long.

As soon as the Qax had found out how weak and naïve humanity really was, the Spline warships had moved in.

Still, that brief period of first contact had provided humanity with most of its understanding about the Qax and their dominion. For instance, it had been learned that the Spline vessels employed by the Qax were derived from immense, sea-going creatures with articulated limbs, which had once scoured the depths of some world-girdling ocean. The Spline had developed spaceflight, travelled the stars for millennia. Then, perhaps a million years earlier, they had made a strategic decision.

They rebuilt themselves.

They had plated over their flesh, hardened their internal organs - and had risen from the surface of their planet like mile-wide, studded balloons. They had become living ships, feeding on the thin substance between the stars.

The Spline had become carriers, earning their place in the universe by hiring themselves out to any one of a hundred species.

It wasn’t a bad strategy for racial survival, Parz mused. The Spline must work far beyond the bubble of space explored by humankind before the Qax Occupation - beyond, even, the larger volume worked by the Qax, within which humanity’s sad little zone was embedded.

Someday the Qax would be gone, Parz knew. Maybe it would be humanity which would do the overthrowing; maybe not. In any event there would be trade under the governance of a new race, new messages and material to carry between the stars. New wars to fight. And there would be the Spline, the greatest ships available - with the probable exception, Parz conceded to himself, of the unimaginable navies of the Xeelee themselves - still plying between the stars, unnoticed and immortal.

The small viewport glowed briefly crimson, its flawed plastic sparkling with laser speckle. Then a translator box built somewhere into the fabric of the flitter hissed into life, and Parz knew that the Spline had established a tight laser link. Something inside him quivered further now that the climax of his journey approached; and, when the Qax Governor of Earth finally spoke to him in its flat, disturbingly feminine voice, he flinched.

‘Ambassador Parz. Your torso is arranged at an awkward angle in your chair. Are you ill?’

Parz grimaced. This was the nearest, he knew, that a Qax would ever come to a social nicety; it was a rare enough honour, accorded to him by his long relationship with the Governor. ‘My back is hurting me, Governor,’ he said.  ‘I apologize. I won’t let it distract my attention from our business.’

‘I trust not. Why don’t you have it repaired?’

Parz tried to compose a civil answer, but the forefront of his consciousness was filled once more with a distracting awareness of his own aging. Parz was seventy years old. If he had lived in the years before the coming of the Qax, he would now be entering the flush of his maturity, he supposed, his body cleansed and renewed, his mind refreshed, reorganized, rationalized, his reactions rendered as fresh as a child’s. But AntiSenescence technology was no longer available; evidently it suited the Qax to have humanity endlessly culled by time. Once, Parz recalled, he had silently raged at the Qax for this imposition above all: for the arbitrary curtailment of billions of immortal human lives, for the destruction of all that potential. Well, he didn’t seem to feel anger at anything much any more . . .

But, he thought bitterly, of all the plagues which the Qax had restored to mankind, he would never forgive them his aching back.

‘Thank you for your kindness, Governor,’ he snapped. ‘My back is not something which can be fixed. It is a parameter within which I must work, for the rest of my life.’

The Qax considered that, briefly; then it said, ‘I am concerned that your functionality is impaired.’

‘Humans no longer live forever, Governor,’ Parz whispered. And he dared to add: ‘Thank God.’ This was the only consolation of age, he reflected tiredly - wriggling in the chair to encourage it to probe harder at his sore points - that meetings like these must, surely, soon, come to an end.

‘Well,’ said the Qax, with a delicate touch of irony in its sophisticated artificial voice, ‘let us proceed before your bodily components fail altogether. The wormhole. The object is now within the cometary halo of this system.’

‘Within the Oort Cloud, yes. Barely a third of a light-year from the Sun.’

Parz waited for a few seconds for the Qax to indicate specifically why he’d been brought here. When the Qax said nothing he drew data slates from his briefcase and scrolled down lists of facts, diagrams, running over the general briefing he had prepared earlier.

‘It is an ancient human artefact,’ the Qax said.

‘Yes.’ Parz retrieved an image on his slate - glowing frameworks against a salmon-pink background - and pressed keys to dump it through the tabletop and down the link to the Governor. ‘This is a video image of the launch of the wormhole from the orbit of Jupiter, some fifteen hundred years ago. It was known as the Interface project.’ He touched a fingernail to the slate to indicate the details. ‘In essence, two tetrahedral frameworks were constructed. Each framework was about three miles wide. The frameworks held open the termini of a spacetime wormhole.’ He looked up, vaguely, in the direction of the ceiling. Not for the first time he wished he had some image of the Governor on which to fix his attention, just a little something to reduce the disorienting nature of these meetings; otherwise he felt surrounded by the awareness of the Governor, as if it were some huge god. ‘Governor, do you want details? A wormhole permits instantaneous travel between two spacetime points by—’

‘Continue.’

Parz nodded. ‘One tetrahedral framework was left in orbit around Jupiter, while the other was transported at sublight speeds away from the Earth, in the direction of the centre of the Galaxy.’

‘Why that direction?’

Parz shrugged. ‘The direction was unimportant. The objective was merely to take one end of the wormhole many light-years away from the Earth, and later to return it.’

Parz’s table chimed softly. Images, now accessed directly by the Qax, scrolled across his slate: engineering drawings of the tetrahedra from all angles, pages of relativistic equations . . . The portal frameworks themselves looked like pieces of fine art, he thought; or, perhaps, jewellery, resting against the mottled cheek of Jupiter.

‘How were the tetrahedra constructed?’ the Qax asked.

‘From exotic matter.’

‘From what?’

‘It’s a human term,’ Parz snapped. ‘Look it up. A variant of matter with peculiar properties which enable it to hold open the termination of a wormhole. The technology was developed by a human called Michael Poole.’

‘You know that when humankind was brought into its present close economic relationship with the Qax, the second terminal of this wormhole - the stationary one, still orbiting Jupiter - was destroyed,’ the Governor said.

‘Yes. You do tend to destroy anything you do not understand,’ Parz said drily.

The Qax paused. Then it said, ‘If the malfunctioning of your body is impairing you, we may continue later.’

‘Let’s get it over with.’ Parz went on, ‘After fifteen centuries, the other end of the wormhole is returning to the Solar System. It is being towed by the Cauchy, a freighter of ancient human design; we speculate that relativistic effects have preserved living humans aboard the freighter, from the era of its launch.’

‘Why is it returning?’

‘Because that was the mission profile. Look.’ Parz downloaded more data into the table. ‘They were due to return about now, and so they have.’

The Qax said, ‘Perhaps, since the destruction of the second, stationary tetrahedron, the wormhole device will not function. We should therefore regard this - visit from the stars - as no threat. What is your assessment?’

‘Maybe you’re right.’

‘How could we be wrong?’

‘Because the original purpose of the Interface project was not to provide a means of travelling through space . . . but through time. I am not a physicist, but I doubt that your destruction of the second terminus will have destroyed its functionality.’

Parz’s slate now filled with a simple image of a tetrahedral framework; the image had been enhanced to the limit of the telescopic data and the picture was sharp but bleached of detail.

The Governor said, ‘You are implying that we may be witnessing here a  functioning time machine? - a passage, a tunnel through time which connects us to the humanity of fifteen centuries ago?’

‘Yes. Perhaps we are.’ Parz stared at the image, trying to make out detail in the faces of the tetrahedron. Was it possible that just beyond those sheets of flawed space was a Solar System free of the domination of the Qax - a system peopled by free, bold, immortal humans, brave enough to conceive such an audacious project as the Interface? He willed himself to see through these grainy pixels into a better past. But there was insufficient data in this long-range image, and soon his old eyes felt rheumy and sore, despite their enhancements.

The Qax had fallen silent.

With the image still frozen on the screen, Parz settled back into his chair and closed his aching eyes. He was growing tired of the Governor’s game. Let it get to the point in its own time.

It was depressing to reflect on how little more had been learned about the Qax during the Occupation: even human ambassadors like Parz were kept at more than arm’s length. Still, Parz had used his fleeting contacts to sift out fragments of knowledge, wisdom, glimpses of the nature of the Qax, all built into the picture that had been handed down from a happier past.

Like everybody else, Parz had never actually seen a Qax. He suspected that they were physically extensive - otherwise, why use Spline freighters to travel? - but, in any event, it was not their physical form but their minds, their motivation, that was so fascinating. He’d become convinced that it was only by knowing the enemy - by seeing the universe through the consciousness of the Qax - that men could hope to throw off the heavy yoke of the Occupation.

He had come to suspect, for instance, that comparatively few individuals comprised the Qax race - perhaps no more than thousands. Certainly nothing like the billions which had once constituted humanity, in the years before the development of AS technology. And he was sure that there were only three or four Qax individuals assigned to the supervision of Earth, orbiting in the warm bellies of their Spline freighters.

This hypothesis had many corollaries, of course.

The Qax were immortal, probably - certainly there was evidence that the same Governor had ruled Earth from the beginning of the Occupation. And with such a small and static population, and with all the time in the world, each Qax would surely come to know the rest of its species intimately.

Perhaps too well.

Parz imagined rivalries building over centuries. There would be scheming, manoeuvring, endless politicking . . . and trading. With such a small and intimate population surely, no form of formal policing could operate. How to build consensus behind any laws? How to construct laws which would not be seen to discriminate against individuals?

. . . But there were natural laws which governed any society. Parz, drifting into a contemplative doze, nodded to himself. It was logical. The Qax must work like so many independent corporations, in pure competition; they would swim in a sea of perfect information about each other’s activities and intentions, kept in some semblance of order only by the operation of the laws of economics. Yes;  the theory felt right to Parz. The Qax were natural traders. They had to be. And trading relationships would be their natural mode of approaching other species, once they started spreading beyond their own planet.

Unless, as in the case of humanity, other opportunities, too soft and welcoming, beckoned . . .

Parz didn’t believe - as many commentators maintained - that the Qax were an innately militaristic species. With such a small number of individuals they could never have evolved a philosophy of warfare; never could they have viewed soldiers (of their own race) as expendable cannon-fodder, as a renewable resource to be husbanded or expended to suit the needs of a conflict. The murder of a Qax must be a crime of unimaginable horror.

No, the Qax weren’t warlike. They had defeated humanity and occupied the Earth merely because it had been so easy.

Of course, this wasn’t a popular view, and Parz had learned to keep it to himself.

‘Ambassador Jasoft Parz.’

The Governor’s sharp, feminine voice jarred him to full alertness. Had he actually slept? He rubbed his eyes and sat up - then winced at fresh aches in his spine. ‘Yes, Governor. I can hear you.’

‘I have brought you here to discuss new developments.’

Parz screwed up his eyes and focused on the slate before him. At last, he thought. He saw the approaching Interface tetrahedron, in an image as devoid of detail as before; the pixels seemed as large as thumbprints. The star background twinkled slowly. ‘Is this a recording? Why are you showing me this? This is worse than the data I brought you.’

‘Watch.’

Parz, with a sigh, settled back as comfortably as he could; the sentient chair rubbed sympathetically at his back and legs.

Some minutes passed; on the screen the tetrahedron hung on the rim of interstellar space, unchanging.

Then there was an irruption from the righthand side of the screen, a sudden blur, a bolt of pixels which lanced into the heart of the tetrahedron and disappeared.

Parz, forgetting his back, sat up and had the slate replay the image, moment by moment. It was impossible to make out details of any kind, but the meaning of the sequence was clear. ‘My God,’ he breathed. ‘That’s a ship, isn’t it?’

‘Yes,’ said the Governor. ‘A human ship.’

The Qax produced more reports, shards of detail.

The ship, camouflaged somehow, had exploded from the surface of the Earth. It had reached hyperspace within seconds, before the orbiting Spline fleet could react.

‘And it made it through the tetrahedron?’

‘Apparently a group of humans have escaped into the past. Yes.’

Parz closed his eyes as exultation surged through him, rendering him young again. So this was why he had been called to orbit.

Rebellion . . .

The Qax said, ‘Ambassador. Why did you not warn me of the approach of the Interface device? You say that its mission profile was documented and understood, that it was due to return.’

Parz shrugged. ‘What do you want me to tell you? A mission profile like that, based on the technology of the time, has uncertainty margins measured in centuries. It’s been fifteen hundred years, Governor!’

‘Still,’ said the Governor evenly, ‘you would regard it as your duty to warn me of such events?’

Parz bowed his head ironically. ‘Of course. Mea culpa.’ It probably made the Qax feel better to rail at him, he reflected. Well, to absorb blame on behalf of humanity was part of his job.

‘And what of the human evacuees? The ship which escaped? Who built it? How did they conceal their intentions? Where did they obtain their resources?’

Parz smiled, feeling his papery old cheeks crumple up. The tone of the translator box continued as sweetly, as sexily even as ever; but he imagined the Qax boiling with unexpressed rage within its womblike Spline container. ‘Governor, I haven’t the first idea. I’ve failed you, obviously. And do you know what? I don’t give a damn.’ Nor, he realized with relief, did he care about his own personal fate. Not any more.

He had heard that those close to death experienced a calm, an acceptance that was close to the divine - a state that had been taken from humanity by AS technology. Could that describe his mood now, this strange, exultant calmness?

‘Ambassador,’ the Qax snapped. ‘Speculate.’

‘You speculate,’ Parz said. ‘Or are you unable to? Governor, the Qax are traders - aren’t you? - not conquerors. True emperors learn the minds of their subjects. You haven’t the first idea what is going on in human hearts . . . and that is why you are so terrified now.’ His eyes raked over the faceless interior of the flitter. ‘Your own, awful ignorance in the face of this startling rebellion. That’s why you’re scared, isn’t it?’

The translator box hissed, but was otherwise silent.
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Michael Poole’s father, Harry, twinkled into existence in the middle of the Hermit Crab’s lifedome. Glimmering pixels cast highlights onto the bare, domed ceiling before coalescing into a stocky, smiling, smooth-faced figure, dressed in a single-piece sky-blue suit. ‘It’s good to see you, son. You’re looking well.’

Michael Poole sucked on a bulb of malt whisky and glowered at his father. The roof was opaque, but the transparent floor revealed a plane of comet ice over which Harry seemed to hover, suspended. ‘Like hell I am,’ Michael growled. His voice, rusty after decades of near-solitude out here in the Oort Cloud, sounded like gravel compared to his father’s smooth tones. ‘I’m older than you.’

Harry laughed and took a tentative step forward. ‘I’m not going to argue with that. But your age is your choice. You shouldn’t drink so early in the day, though.’

The Virtual’s projection was slightly off, so there was a small, shadowless gap between Harry’s smart shoes and the floor; Michael smiled inwardly, relishing the tiny reminder of the unreality of the scene. ‘The hell with you. I’m two hundred and seven years old. I do what I please.’

A look of sad affection crossed Harry’s brow. ‘You always did, son. I’m joking.’

Michael took an involuntary step back from the Virtual; the adhesive soles of his shoes kept him locked to the floor in the weightless conditions of the lifedome. ‘What do you want here?’

‘I want to give you a hug.’

‘Sure.’ Michael splashed whisky over his fingertips and sprinkled droplets over the Virtual; golden spheres sailed through the image, scattering clouds of cubical pixels. ‘If that was true you’d be speaking to me in person, not through a Virtual reconstruct.’

‘Son, you’re four light-months from home. What do you want, a dialogue spanning the rest of our lives? Anyway these modern Virtuals are so damned good.’ Harry had that old look of defensiveness in his blue eyes now, a look that took Michael all the way back to a troubled boyhood. Another justification, he thought. Harry had been a distant father, always bound up with his own projects - an irregular, excuse-laden intrusion into Michael’s life.

The final break had come when, thanks to AS, Michael had grown older than his father.

Harry was saying, ‘Virtuals like this one have passed all the Turing tests  anyone can devise for them. As far as you’re concerned, Michael, this is me - Harry - standing here talking to you. And if you took the time and trouble you could send a Virtual back the other way.’

‘What do you want, a refund?’

‘Anyway, I had to send a Virtual. There wasn’t time for anything else.’

These words, delivered in an easy, matter-of-fact tone, jarred in Michael’s mind. ‘Wasn’t time? What are you talking about?’

Harry fixed him with an amused stare. ‘Don’t you know?’ he asked pointedly. ‘Don’t you follow the news?’

‘Don’t play games,’ said Michael wearily. ‘You’ve already invaded my privacy. Just tell me what you want.’

Instead of answering directly, Harry gazed down through the clear floor beneath his feet. The core of a comet, a mile wide and bristling with ancient spires of ice, slid through the darkness; spotlight lasers from the Hermit Crab  evoked hydrocarbon shades of purple and green. ‘Quite a view,’ Harry said. ‘It’s like a sightless fish, isn’t it? - a strange, unseen creature, sailing through the Solar System’s darkest oceans.’

In all the years he’d studied the comet, that image had never struck Michael; hearing the words now he saw how right it was. But he replied heavily, ‘It’s just a comet. And this is the Oort Cloud. The cometary halo, a third of a light-year from the Sun; where all the comets come to die—’

‘Nice place,’ Harry said, unperturbed. His eyes raked over the bare dome, and Michael abruptly felt as if he was seeing the place through his father’s eyes. The ship’s lifedome, his home for decades, was a half-sphere a hundred yards wide. Couches, control panels and basic data entry and retrieval ports were clustered around the geometric centre of the dome; the rest of the transparent floor area was divided up by shoulder-high partitions into lab areas, a galley, a gym, a sleeping area and shower.

Suddenly the layout, Michael’s few pieces of furniture, the low single bed, looked obsessively plain and functional.

Harry walked across the clear floor to the rim of the lifedome; Michael, whisky warming in his hand, joined him reluctantly. From here the rest of the Crab  could be seen. A spine bristling with antennae and sensors crossed a mile of space to a block of Europa ice, so that the complete ship had the look of an elegant parasol, with the lifedome as canopy and the Europa ice as handle. The ice block - hundreds of yards wide when mined from Jupiter’s moon - was pitted and raddled, as if moulded by huge fingers. The ship’s GUTdrive was buried inside that block, and the ice had provided the ship’s reaction mass during Michael’s journey out here.

Harry ducked his head, searching the stars. ‘Can I see Earth?’

Michael shrugged. ‘From here the inner Solar System is a muddy patch of light. Like a distant pond. You need instruments to make out Earth.’

‘You’ve left yourself a long way from home.’

Harry’s hair had been AS-restored to a thick blond mane; his eyes were clear blue stars, his face square, small-featured - almost pixie-like. Michael, staring curiously, was struck afresh at how young his father had had himself remade to  look. Michael himself had kept the sixty-year-old body the years had already stranded him in when AS technology had emerged. Now he ran an unconscious hand over his high scalp, the tough, wrinkled skin of his cheeks. Damn it, Harry hadn’t even kept the colouring - the black hair, brown eyes - which he’d passed on to Michael.

Harry glanced at Michael’s drink. ‘Quite a host,’ he said, without criticism in his voice. ‘Why don’t you offer me something? I’m serious. You can buy Virtual hospitality chips now. Bars, kitchens. All the finest stuff for your Virtual guests.’

Michael laughed. ‘What’s the point? None of it’s real.’

For a second his father’s eyes narrowed. ‘Real? Are you sure you know what I’m feeling, right now?’

‘I don’t give a damn one way or the other,’ said Michael calmly.

‘No,’ Harry said. ‘I believe you really don’t. Fortunately I came prepared.’ He snapped his fingers and a huge globe of brandy crystallized in his open palm; Michael could almost smell its fumes. ‘Bit like carrying a hip flask. Well, Michael, I can’t say this is a pleasure. How do you live in this godforsaken place?’

The sudden question made Michael flinch, physically. ‘I’ll tell you how, if you like. I process comet material for food and air; there is plenty of carbohydrate material, and nitrogen, locked in the ice; and I—’

‘So you’re a high-tech hermit. Like your ship. A hermit crab, prowling around the rim of the Solar System, too far from home even to talk to another human being. Right?’

‘There are reasons,’ Michael said, trying to keep self-justification out of his voice. ‘Look, Harry, it’s my job. I’m studying quark nuggets—’

Harry opened his mouth; then his eyes lost their focus for a moment, and it was as if he were scanning some lost, inner landscape. At length he said with a weak smile: ‘Apparently I used to know what that meant.’

Michael snorted with disgust. ‘Nuggets are like extended nucleons—’

Harry’s smile grew strained. ‘Keep going.’

Michael talked quickly, unwilling to give his father any help.

Nucleons, protons and neutrons were formed from combinations of quarks. Under extremes of pressure - at the heart of a neutron star, or during the Big Bang itself - more extended structures could form. A quark nugget, a monster among nucleons, could mass a ton and be a thousandth of an inch wide . . .

Most of the nuggets from the Big Bang had decayed. But some survived.

‘And this is why you need to live out here?’

‘The first the inner Solar System knows of the presence of a nugget is when it hits the top of an atmosphere, and its energy crystallizes into a shower of exotic particles. Yes, you can learn something from that - but it’s like watching shadows on the wall. I want to study the raw stuff. And that’s why I’ve come so far out. Damn it, there are only about a hundred humans further from the Sun, and most of them are light-years away, in starships like the Cauchy, crawling at near-lightspeed to God knows where. Harry, a quark nugget sets up a bow wave in the interstellar medium. Like a sparkle of high-energy particles, scattered ahead of itself. It’s faint, but my detectors can pick it up, and - maybe one time out of ten - I can send out a probe to pick up the nugget itself.’

Harry tugged at the corner of his mouth - a gesture which reminded Michael jarringly of the frail eighty-year-old who had gone for ever. ‘Sounds terrific,’ Harry said. ‘So what?’

Michael bit back an angry response. ‘It’s called basic research,’ he said. ‘Something we humans have been doing for a couple of thousand years now—’

‘Just tell me,’ Harry said mildly.

‘Because quark nuggets are bundles of matter pushed to the extreme. Some can be moving so close to lightspeed that, thanks to time dilation, they reach my sensors barely a million subjective years after leaving the singularity itself.’

‘I guess I’m impressed.’ Harry sucked on his brandy, turned and walked easily across the transparent floor, showing no signs of vertigo or distraction. He reached a metal chair, sat on it and crossed his legs comfortably, ignoring the zero-gravity harness. The illusion was good this time, with barely a thread of space between the Virtual’s thighs and the surface of the chair. ‘I always was impressed with what you achieved. You, with Miriam Berg, of course. I’m sure you knew that, even if I didn’t say it all that often.’

‘No, you didn’t.’

‘Even a century ago you were the authority on exotic matter. Weren’t you? That was why they gave you such responsibility on the Interface project.’

‘Thanks for the pat on the head.’ Michael looked into the sky-blue emptiness of his father’s eyes. ‘Is that what you’ve come to talk about? What did you retain when you had your head cleaned out? Anything?’

Harry shrugged. ‘What I needed. Mostly stuff about you, if you want to know. Like a scrapbook . . .’

He sipped his drink, which glowed in the light of the comet, and regarded his son.

 Wormholes are flaws in space and time which connect points separated by light-years - or by centuries - with near-instantaneous passages of curved space. They are useful . . . but difficult to build.

On the scale of the invisibly small - on Planck lengthscales, in which the mysterious effects of quantum gravity operate - spacetime is foamlike, riddled with tiny wormholes. Michael Poole and his team, a century earlier, had pulled such a wormhole out of the foam and manipulated its mouths, distorting it to the size and shape they wanted.

Big enough to take a spacecraft.

That was the easy part. Now they had to make it stable.

A wormhole without matter in its throat- a ‘Schwarzschild’ solution to the equations of relativity - is unusable. Lethal tidal forces would bar the wormhole portals, the portals themselves would expand and collapse at lightspeed, and small perturbations caused by any infalling matter would result in instability and collapse.

So Poole’s team had had to thread their wormhole with ‘exotic’ matter.

Space contracted towards the centre of the throat and then had to be made to expand again. A repulsive effect in the throat had come from exoticity, the  negative energy density of the exotic matter. The wormhole was still intrinsically unstable, even so; but with feedback loops it could be made self-regulating.

At one time negative energy had been thought impossible. Like negative mass, the concept seemed intuitively impossible. But there had been encouraging examples for Michael and his team. Hawking evaporation of a black hole was a kind of mild exoticity ... But the negative energy levels Poole had needed were high, equivalent to the pressure at the heart of a neutron star.

It had been a challenging time.

Despite himself Michael found memories of those days filling his head, more vivid than the image of the washed-out lifedome, the imperfect one of his father. Why was it that old memories were so compelling? Michael and his team - including Miriam, his deputy - had spent more than forty years in a slow orbit around Jupiter; the exotic-matter process had depended on the manipulation of the energies of the magnetic flux tube which connected Jupiter to its moon, Io. Life had been hard, dangerous - but never dull. As the years had worn away they had watched again and again as the robot probes dipped into Jupiter’s gravity well and returned with another holdful of shining exotic material, ready to be plated over the growing tetrahedra of the portals.

It had been like watching a child grow.

Miriam and he had grown to depend on each other, completely, without question. Sometimes they had debated if this dependence contained the germ of love. Mostly, though, they had been too busy.

 ‘You were never happier than in those times, were you, Michael?’ Harry asked, disconcertingly direct.

Michael bit back a sharp, defensive reply. ‘It was my life’s work.’

‘I know it was. But it wasn’t the end of your life.’

Michael gripped the whisky globe harder, feeling its warm smoothness glide under his fingers. ‘It felt like it, when the Cauchy finally left Jupiter’s orbit towing one of the Interface portals. I’d proved that exotic material was more than just a curiosity; that it could be made available for engineering purposes on the greatest of scales. But it was an experiment that was going to take a century to unfold—’

‘Or fifteen centuries, depending on your point of view.’

The Cauchy was dispatched on a long, near lightspeed jaunt in the direction of Sagittarius - towards the centre of the Galaxy. It was to return after a subjective century of flight - but, thanks to time dilation effects, to a Solar System fifteen centuries older.

And that was the purpose of the project.

Michael had sometimes studied Virtuals of the wormhole portal left abandoned in Jovian orbit; it was aging at the same rate as its twin aboard the Cauchy, just as he and Miriam were. But, while Miriam and Michael were separated by a growing ‘distance’ in Einsteinian spacetime - a distance soon measured in light-years and centuries - the wormhole still joined the two portals. After a century of subjective time, for both Michael and Miriam, the Cauchy would complete its circular tour and return to Jovian orbit, lost in Michael’s future.

And then it would be possible, using the wormhole, to step in a few hours across fifteen centuries of time.

The departure of the ship, the waiting for the completion of the circuit, had left a hole in Michael’s life, and in his heart.

‘I found I’d become an engineer rather than a scientist ... I’d restricted my attention to the single type of material we could fabricate in our Io fluxtube accelerators; the rest of exotic physics remained untouched. So I decided—’

‘To run away?’

Again Michael was stabbed by anger.

His father leaned forward from the chair, hands folded before him; the grey light from the comet below played over his clear, handsome face. The brandy glass was gone now, Michael noticed, a discarded prop. ‘Damn it, Michael; you had become a powerful man. It wasn’t just science, or engineering. To establish and complete the Interface project you had to learn how to build with people. Politics. Budgets. Motivation. How to run things; how to manage - how to achieve things in a world of human beings. You could have done it again, and again; you could have built whatever you wanted to, having learned how.

‘And yet you turned away from it all. You ran and hid out here. Look, I know how much it must have hurt, when Miriam Berg decided to fly out with the  Cauchy rather than stay with you. But—’

‘I’m not hiding, damn you,’ Michael said, striving to mask a flare of anger. ‘I’ve told you what I’m doing out here. The quark nuggets could provide new insight into the fundamental structure of matter—’

‘You’re a dilettante,’ Harry said, and he sat back in his chair dismissively. ‘That’s all. You have no control over what comes wafting in to you from the depths of time and space. Sure, it’s intriguing. But it isn’t science. It’s collecting butterflies. The big projects in the inner system, like the Serenitatis accelerator, left you behind years ago.’ Harry’s eyes were wide and unblinking. ‘Tell me I’m wrong.’

Michael, goaded, threw his whisky globe to the floor. It smashed against the clear surface, and the yellow fluid, pierced by comet light, gathered stickily around rebounding bits of glass. ‘What the hell do you want?’

‘You let yourself grow old, Michael,’ Harry said sadly. ‘Didn’t you? And - worse than that - you let yourself stay old.’

‘I stayed human,’ Michael growled. ‘I wasn’t going to have the contents of my head dumped out into a chip.’

Harry got out of his chair and approached his son. ‘It isn’t like that,’ he said softly. ‘It’s more like editing your memories. Classifying, sorting, rationalizing.’

Michael snorted. ‘What a disgusting word that is.’

‘Nothing’s lost, you know. It’s all stored - and not just on chips, but in neural nets you can interrogate - or use to feed Virtuals, if you like.’ Harry smiled. ‘You can talk to your younger self. Sounds like your ideal occupation, actually.’

‘Look.’ Michael closed his eyes and pressed his fingers against the bridge of his nose. ‘I’ve thought through all of this. I’ve even discussed it with you before. Or have you forgotten that too?’

‘There isn’t really a choice, you know.’

‘Of course there is.’

‘Not if you want to stay human, as you say you do. Part of being human is to be able to think fresh thoughts - to react to new people, new events, new situations. Michael, the fact is that human memory has a finite capacity. The more you cram in there the longer the retrieval times become. With AS technology—’

‘You can’t make yourself a virgin by transplanting a hymen, for God’s sake.’

‘You’re right.’ Harry reached out a hand to his son - then hesitated and dropped it again. ‘Coarse, as usual, but correct. And I’m not telling you that tidying up your memories is going to restore your innocence. Your thrill at first hearing Beethoven. The wonder of your first kiss. And I know you’re frightened of losing what you have left of Miriam.’

‘You presume a hell of a lot, damn you.’

‘But, Michael - there isn’t an option. Without it, there’s only fossilization.’ Harry smiled ruefully. ‘I’m sorry, son. I didn’t mean to tell you how to run your life.’

‘No. You never did, did you? It was always just a kind of habit.’ Michael crossed to a serving hatch and, with rapid taps at a keypad icon, called up another whisky. ‘Tell me what was so urgent that you had to beam out a Virtual package.’

Harry paced slowly across the clear floor; his silent footsteps, weight-laden in the absence of gravity and suspended over the ocean of space, gave the scene an eerie quality. ‘The Interface,’ he said.

Michael frowned. ‘The project? What about it?’

Harry considered his son with genuine sympathy. ‘I guess you really have lost track of your life, out here. Michael, it’s a century now since the launch of the Cauchy. Don’t you recall the mission plan?’

Michael thought it over. A century—

‘My God,’ Michael said. ‘It’s time, isn’t it?’

The Cauchy should have returned to Sol, in that remote future. Michael cast an involuntary glance up at the cabin wall, in the direction of Jupiter. The second wormhole portal still orbited Jupiter patiently; was it possible that - even now - a bridge lay open across a millennium and a half?

‘They sent me to fetch you,’ Harry was saying ruefully. ‘I told them it was a waste of time, that we’d argued since you were old enough to talk. But they sent me anyway. Maybe I’d have a better chance than anybody else of persuading you.’

Michael felt confused. ‘Persuading me to do what?’

‘To come home.’ The Virtual glanced around the cabin. ‘This old tub can still fly, can’t she?’

‘Of course she can.’

‘Then the quickest way for you to return is to come in voluntarily in this thing. It will take you about a year. It would take twice as long to send a ship out to fetch you—’

‘Harry. Slow down, damn it. Who are “they”? And why am I so important, all of a sudden?’

‘“They” are the Jovian government. And they have the backing of all the intergovernmental agencies. System-wide, as far as I know. And you’re important because of the message.’

‘What message?’

Harry studied his son, his too-young face steady, his voice level. ‘Michael, the portal has returned. And something’s emerged from the wormhole. A ship from the future. We’ve had one message from it, on microwave wavelengths; we suspect the message was smuggled out, against the will of whoever’s operating the ship.’

Michael shook his head. Maybe he had let himself get too old; Harry’s words seemed unreal - like descriptions of a dream, impossible to comprehend. ‘Could the message be translated?’

‘Fairly easily,’ said Harry drily. ‘It was in English. Voice, no visual.’

‘And? Come on, Harry.’

‘It asked for you. By name. It was from Miriam Berg.’

Michael felt the breath seep out of him, against his will.

His father’s Virtual crouched before him, one hand extended, close enough to Michael’s face for him to make out individual pixels. ‘Michael? Are you all right?’
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Again Jasoft Parz was suspended in space before a Spline ship. The freighter was a landscape of grey flesh. Parz peered into an eyeball which, swivelling, gazed out at him from folds of hardened epidermis, and Parz felt a strange sense of kinship with the Spline, this fellow client creature of the Qax.

Parz was aware of a hundred weapons trained upon his fragile flitter - perhaps even including the fabled gravity-wave starbreaker beams, purloined by the Qax from the Xeelee.

He wanted to laugh. A wall of non-existence was, perhaps, hurtling towards them from out of the altered past, and yet still they brandished their toy weapons against an old man.

‘Ambassador Jasoft Parz.’ The Governor’s translated voice was, as ever, soft, feminine and delicious, and quite impossible to read.

Parz kept his voice steady. ‘I am here, Governor.’

There was a long silence. Then the Governor said: ‘I must ask your help.’

Parz felt a kind of tension sag out of him, and it was as if the muscles of his stomach were folding over each other. How he had dreaded this call to meet with the Governor - his first journey into orbit since that fateful moment a week earlier when he had been forced to witness the humiliation of the Qax at the hands of the rebellious rabble who had escaped through the Interface portal. Parz had returned to his normal duties - though that had been difficult enough; even the rarefied diplomatic circles which controlled the planet were alive with talk of that single, staggering, act of defiance. At times Parz had longed to walk away from the heavy cordon of security which surrounded his life and immerse himself in the world of the common man. He would be destroyed as soon as they discovered he was a collaborator, of course ... but maybe it would be worth it, to hear the delicious note of hope on a thousand lips.

But he had not the courage, or the foolhardiness, to do any such thing. Instead he had waited for the Governor to decide what to do. It would be quite within the imagination of the Qax to find a way to punish the planet as a whole for the actions of a few individuals.

Deaths would not have surprised Parz.

Paradoxically he had always found it hard to blame the Qax for this sort of action. To establish control of Earth and its sister worlds the Qax had merely had to study history and adapt methods used by humans to oppress their fellows.  There was no evidence that the Qax had ever evolved such tactics as means of dealing with each other. The Qax were acting as had oppressors throughout human history, Parz thought, but still humanity had only itself to blame; it was as if the Qax were an externalized embodiment of man’s treatment of man, a judgement of history.

But, in the event, nothing of the sort had happened. And now Parz had been called to another secure orbital meeting.

‘Tell me what you want, Governor.’

‘We believe we have made the Interface portal secure,’ the Qax began. ‘It is ringed by Spline warships. Frankly, any human who ventures within a million miles of the artifact will be discontinued.’

Parz raised his eyebrows. ‘I’m surprised you’ve not destroyed the portal.’

Again that uncharacteristic hesitation. ‘Jasoft Parz, I find myself unable to determine the correct course of action. A human vessel, manned by rebels against the Qax administration, has escaped fifteen centuries into the past - into an era in which the Qax had no influence over human affairs. The intention of these rebels is surely to change the evolution of events in some way, presumably to prepare humanity to resist, or throw off, the Qax administration.

‘Parz, I have to assume that the past has already been altered by these rebels.’

Parz nodded. ‘And were you to destroy the portal you would lose the only access you have to the past.’

‘I would lose any possible control over events. Yes.’

Parz shifted his position in his chair. ‘And have you sent anything through?’

‘Not yet,’

Parz laughed. ‘Governor, it’s been a week. Don’t you think you’re being a little indecisive? Either close the damn thing or use it; one way or the other you’re going to have to act.’

And all the time you procrastinate, he added silently, the wall of unreality approaches us all at an unknowable speed . . .

Parz expected a harsh reply to his goad, but instead there was again that hesitancy. ‘I find myself unable to formulate a plan of action. Ambassador, consider the implications. These human rebels control history, over one and a half thousand years. I have tried to evaluate the potential for damage indicated by this, but no algorithm has been able to deliver even an order-of-magnitude assessment. I believe the danger is - in practical terms - infinite ... My race has never faced such a threat, and perhaps never will again.’

Jasoft pulled at his lip. ‘I almost sympathize with you, Governor.’

There had been a flurry of speculation about the effects of the rebels’ escape into the past among what was left of the human scientific community, too. Could the rebels truly alter history? Some argued that their actions would only cause a broadening of probability functions - that new alternative realities were being created by their actions. Others maintained that reality had only a single thread, opened to disruption by the creation of the rebels’ ‘closed timelike curve’, their path through spacetime into the past.

In either event, no one knew whether consciousness could persist through such a disruption - would Jasoft know if the world, his own history, altered  around him? Or would he go through a mini-death, to be replaced by a new, subtly adjusted Jasoft? Nor were there any estimates of the rate - in subjective terms - at which the disruption was approaching, emerging from the past as if from the depths of some dismal sea.

To Jasoft such speculation seemed unreal - and yet it also lent an air of unreality to the world he inhabited, as if his life were all no more than a brightly painted surface surrounding a vacuum. He wasn’t afraid - at least he didn’t think so - but he sensed that his grip on reality had been disturbed, fundamentally.

It was like, he suspected, becoming mildly insane.

‘Ambassador, report on what you have determined about the rebels.’

Jasoft pulled his slate from his briefcase, set it up on the tabletop before him and ran his fingers over its surface, drawing data from its heart. ‘We believe the rebels constitute a group calling themselves the Friends of Wigner. Before this single, astonishing action, the Friends were dismissed as a fringe sect of no known danger to the regime.’

‘We have a conscious policy of ignoring such groups,’ the Qax said grimly. ‘Adapted from the policies of such human colonial powers as the Roman Empire, who allowed native religions to flourish ... Why waste effort suppressing that which is harmless? Perhaps this policy will have to be reviewed.’

Parz found himself shuddering at the menace implicit in that last, lightly delivered sentence. ‘I’d advise against it,’ he said quickly. ‘After all, as you say, the damage is already done.’

‘What is known of the vessel?’

Jasoft reported that the craft had been assembled underground on the small offshore island still called Britain.

During the decades of the Occupation there had been a programme to remove human capacity for space travel, and, systematically, ships from all over the Solar System and from the nearby stars - the small bubble of space embraced by humans before the Occupation - had been recalled, impounded and broken up in shipyards converted to crude wrecking shops. Nobody knew, even now, how many lone craft there were still avoiding the law of the Qax somewhere between the stars, but with the Solar System and the major extra-solar colonies invested, they could do little damage ...

Until now. The rebel craft had apparently been constructed around the purloined remains of a broken, impounded freighter.

‘And why the name?’ the Qax asked. ‘Who was this Wigner?’

Parz tapped his slate. ‘Eugene Wigner. A quantum physicist of the twentieth century: a near-contemporary of the great pioneers of the field - Schrödinger, Heisenberg. Wigner’s subject was quantum solipsism.’

There was a brief silence from the Qax. Then: ‘That means little to me. We must determine the intentions of these Friends, Jasoft; we must find a way to see through their human eyes. I am not human. You must help me.’

Parz spread his hands on the tabletop and gathered his thoughts.

Wigner and his co-workers had tried to evolve a philosophy in response to the fact that quantum physics, while universally accepted, was saturated with  dazzling paradoxes which suggested that the external world had no well-defined structure until minds observed it.

‘We humans are a finite, practical species,’ Jasoft said. ‘I live in my head, somewhere behind my eyes. I have intimate control over my body - my hands, my feet - and some control over objects I can pick up and manipulate.’ He held his slate in his hands. ‘I can move the slate about; if I throw it against the wall it bounces off. The slate is discrete in itself and separate from me.’

But this common-sense view of the universe began to fall apart as one approached the smallest scales of creation.

‘Uncertainty is at the heart of it. I can measure the position of my slate by, say, bouncing a photon off it and recording the event in a sensor. But how do I record the position of an electron? If I bounce off a photon, I knock the electron away from where I measured it ... Suppose I measured the electron’s position to within a billionth of an inch. Then my uncertainty about the electron’s momentum would be so high that a second later I couldn’t be sure where the damn thing was within a hundred miles.

‘So I can never be simultaneously sure where an electron is and where it’s going ... Instead of thinking of an electron, or any other object, as a discrete, hard little entity, I have to think in terms of probability wave functions.’

Schrödinger had developed equations which described how probability waves shifted and evolved, in the presence of other particles and forces. Parz closed his eyes. ‘I imagine space filled with probability, like blue ripples. If I had vision good enough, maybe I could see the waves in all their richness. But I can’t. It’s like looking through half-closed eyes; and all I can make out is the shadowy places where the peaks and troughs occur. And I say to myself - there; that’s where the electron is. But it isn’t; it’s just a crest of the wave ... Where the wave function has its peaks is where I’m most likely to find my electron - but it’s not the only possibility.’

‘But the wave functions collapse on observation, of course,’ the Qax prompted.

‘Yes.’ The link between quantum reality and the world of the senses - human senses - came when measurements were made. ‘I run my experiment and determine that the electron is in fact, at this instant’ - He stabbed the tabletop with a fingertip - ‘right there. Then the position wave function has collapsed - the probabilities have all gone to zero, except in the little region of space within which I’ve pinned down the electron. Of course as soon as the measurement is over, the wave functions start evolving again, spreading out around the electron’s recorded position.’ Parz frowned. ‘So, by observing, I’ve actually changed the fundamental properties of the electron. It’s not possible to separate the observer from the observed ... and you could argue that by observing I’ve actually evoked the existence of the electron itself.

‘And there lies the mystery. The paradox. Schrödinger imagined a cat locked in a box with a single unstable nucleus. In a given period there is a fifty-fifty chance that the nucleus will decay. If it does, the cat will be killed by a robot mechanism. If it doesn’t, the cat is allowed to live.

‘Now. Leave the box aside for its specified period, without looking inside. Tell me: is the cat alive or dead?’

The Qax said without hesitating, ‘There is no paradox. One can only give an answer in terms of probabilities, until the box is opened.’

‘Correct. Until the box is opened, the wave function of the box-cat system is not collapsed. The cat is neither alive nor dead; there is equal probability of either state.’

But Wigner took Schrödinger’s paradox further. Suppose the box were opened by a friend of Wigner’s, who saw whether the cat were alive or dead. The box, cat and friend would now form a larger quantum system with a more complex wave function in which the state of the cat - and the friend - remained indefinite until observed by Wigner or someone else.

‘Physicists of the time called this the paradox of Wigner’s Friend,’ Jasoft said. ‘It leads to an infinite regress, sometimes called a von Neumann catastrophe. The box-cat-friend system remains indefinite until observed, say by me. But then a new system is set up - box-cat-friend-me - which itself remains indefinite until observed by a third person, and so on.’

The Qax pondered for a while. ‘So we have, in human eyes, the central paradox of existence, of quantum physics, as set out by this Wigner and his chatter of cats and friends.’

‘Yes.’ Jasoft consulted his slate. ‘Perhaps external reality is actually created by the act of observation. Without consciousness, Schrödinger wondered, “Would the world have remained a play before empty benches, not existing for anybody, thus quite properly not existing?”’

‘Well, Jasoft. And what does this tell us about the mindset of those who style themselves the Friends of Wigner?’

Parz shrugged. ‘I’m sorry, Governor. I’ve no hypothesis.’

There was a lengthy silence then; Parz peered through the port of the flitter at the unblinking eye of the Spline.

Suddenly there was motion at the edge of Parz’s vision. He shifted in his seat to see better.

The Spline freighter was changing. A slit perhaps a hundred yards long had opened up in that toughened epidermis, an orifice that widened to reveal a red-black tunnel, inviting in an oddly obscene fashion.

‘I need your advice and assistance, Ambassador,’ the Governor said. ‘You will be brought into the freighter.’

Anticipation, eagerness surged through Parz.

The flitter nudged forward. Parz strained against his seat restraints, willing the little vessel forward into the welcoming orifice of the Spline.

 The flitter passed through miles, it seemed, of unlit, fleshy passages; vessels bulging with some blood-analogue pulsed, red, along the walls. Tiny, fleshy robots - antibody drones, the Governor called them - swirled around the flitter as it travelled. Parz felt claustrophobic, as if those blood-red walls might constrict around him; somehow he had expected this aspect of the Spline to be sanitized by tiling and bright lights. Surely if this vessel were operated by humans such modifications would be made; no human could stand for long this absurd sensation of being swallowed, of passing along a huge digestive tract.

At last the flitter emerged from a wrinkled interface into a larger chamber - the belly of the Spline, Parz instantly labelled it. Light globes hovered throughout the interior, revealing the chamber to be perhaps a quarter-mile wide; distant, pinkish walls were laced with veins.

Emerging from the bloody tunnel into this strawberry-pink space was, Parz thought, like being born.

At the centre of the chamber was a globe of some brownish fluid, itself a hundred yards wide. Inside the globe, rendered indistinct by the fluid, Parz could make out a cluster of machines; struts of metal emerged from the machine cluster and were fixed to the Spline’s stomach wall, so anchoring the globe. A meniscus of brownish scum surrounded the globe. The fluid seemed to be slowly boiling, so that the meniscus was divided into thousands, or millions, of hexagonal convection cells perhaps a hand’s-breadth across; Parz, entranced, was reminded of a pan of simmering soup.

At length he called: ‘Governor?’

‘I am here.’

The voice from the flitter’s translator box, of course, gave no clue to the location of the Governor; Parz found himself scanning the stomach chamber dimly. ‘Where are you? Are you somewhere in that sphere of fluid?’

The Qax laughed. ‘Where am I indeed? Which of us can ask that question with confidence? Yes, Ambassador; but I am not in the fluid, nor am I of the fluid itself.’

‘I don’t understand.’

‘Turbulence, Parz. Can you see the convection cells? There am I, if “I” am anywhere. Do you understand now?’

Jasoft, stunned, stared upwards.

 The home planet of the Qax was a swamp.

A sea, much like the primaeval ocean of Earth, covered the world from pole to pole. Submerged volcano mouths glowed like coals. The sea boiled: everywhere there was turbulence, convection cells like the ones Parz saw in the globe at the heart of the Spline.

‘Parz, turbulence is an example of the universal self-organization of matter and energy,’ the Qax said. ‘In the ocean of my world the energy generated by the temperature difference between the vulcanism and the atmosphere is siphoned off, organized by the actions of turbulence into billions of convection cells.

‘All known life is cellular in nature,’ the Governor went on. ‘We have no direct evidence, but we speculate that this must apply even to the Xeelee themselves. But there seems to be no rule about the form such cells can take.’

Parz scratched his head and found himself laughing, but it was a laughter of wonder, like a child’s. ‘You’re telling me that those convection cells are the basis of your being?’

‘To travel into space I have been forced to bring a section of the mother ocean with me, in this Spline craft; a small black hole at the centre of the Spline sets up a gravity field to maintain the integrity of the globe, and heaters embedded  at the core of the fluid simulate the vulcanism of the home sea.’

‘Not too convenient,’ Parz said dryly. ‘No wonder you need a Spline freighter to travel about in.’

‘We are fragile creatures, physically,’ the Governor said. ‘We are easily disrupted. There are severe constraints on the manoeuvrability of this freighter, if my consciousness is to be preserved. And there are comparatively few of us compared to, say, the humans.’

‘Yes. There isn’t much room, even in a planet-wide sea ...’

‘The greatest of us span miles, Parz. And we are practically immortal; the convection cells can readily be renewed and replaced, without degradation of consciousness ... You will understand that this information is not to be made available. Our fragility is a fact which could be exploited.’

This warning sent a chill through Parz’s old bones. But his curiosity, drinking in knowledge after years of exclusion, impelled him to ask still more questions. ‘Governor, how could the Qax ever have got off the surface of their planet and into space? You’re surely not capable of handling large engineering projects.’

‘But we are nevertheless a technological race. Parz, my awareness is very different from yours. The scales are different: I have sentience right down to the molecular level; if I wish, my cells can operate as independent factories, assembling high technology of a miniaturized, biochemical nature. We traded such items among ourselves for millions of years, unaware of the existence of the rest of the universe.

‘Then we were “discovered”; an alien craft landed in our ocean, and tentative contact was established—’

‘Who was it?’

The Governor ignored the question. ‘Our biochemical products had enormous market value, and we were able to build a trading empire - by proxy - spanning light-years. But we must still rely on clients for larger projects—’

‘Clients like humans. Or like the Spline, who cart you around in their bellies.’

‘Few of us leave the home world. The risks are too great.’

Parz settled back in his chair. ‘Governor, you’ve known me for a long time. You must know how I’ve been driven crazy, for all these years, by knowing so little about the Qax. But I’m damn sure you haven’t shown me all this as a long-service reward.’

‘You’re correct, Ambassador.’

‘Then tell me what you want of me.’

The Governor replied smoothly, ‘Parz, I need your trust. I want access to the future. I want humans to build me a new time Interface. And I want you to direct the project.’

 It took Parz a few minutes to settle his churning thoughts. ‘Governor, I don’t understand.’

‘The revival of the ancient exotic matter technologies should not be difficult, given the progress of human science in the intervening millennium and a half. But the parameters will differ from the first project ...’

Parz shook his head. He felt slow, stupid and old. ‘How?’

Through the flitter’s tabletop the Qax transmitted an image to Parz’s slate: an appealing geometrical framework, icosahedral, its twenty sides rendered in blue and turning slowly. ‘The new Interface must be large enough to permit the passage of a Spline freighter,’ the Governor said. ‘Or some other craft sufficiently large to carry Qax.’

A traveller through a wormhole interface suffered gravitational tidal stresses on entering the exotic-matter portal framework, and on passing through the wormhole itself. Parz had been shown, now, that a Qax was far more vulnerable to such stress than a human. ‘So the throat of the wormhole must be wider than the first,’ he mused. ‘And the portals must be built on a larger scale, so that the exotic-matter struts can be skirted—’

Parz touched the slate thoughtfully; the geometrical designs cleared.

The Qax hesitated. ‘Parz, I need your co-operation on this project.’ There seemed to be a note of honesty, of real supplication, in the Governor’s synthesized voice. ‘I have to know if this will cause you difficulty ‘

Parz frowned. ‘Why should it?’

‘You are a collaborator,’ the Qax said harshly, and Parz flinched. ‘I know the ugliness that word carries, for humans. And now I am asking you to collaborate  with me on a project whose success may cause great symbolic damage to humans. I am aware of how much the small success of the time-journeying rebels has meant to humans, who see us as oppressive conquerors—’

Parz smiled. ‘You are oppressive conquerors.’

‘Now, though, I am asking you to subvert this emblem of human defiance to the needs of the Qax. I regard this as an expression of great trust. Yet, perhaps to you this is the vilest of insults.’

Parz shook his head, and tried to answer honestly - as if the Qax were an externalization of his own conscience, and not a brooding conqueror who might crush him in an instant. ‘I have my views about the Qax Occupation, my own judgements on actions you have taken since,’ he said slowly. ‘But my views won’t make the Qax navies go away, or restore the technologies, capabilities and sheer damn dignity which you have taken from us.’

The Qax said nothing.

‘I am a practical man. I was born with a talent for diplomacy. For mediation. By doing the job I do, I try to modify the bleak fact of Qax rule into a livable arrangement for as many humans as possible.’

‘Your fellows might say that by working with us you are serving only to perpetuate that rule.’

Parz spread his age-marked hands, finding time to wonder that he was speaking so frankly with a Qax. ‘Governor, I’ve wrestled with questions like this for long hours. But, at the end of it, there’s always another problem to address. Something urgent, and practical, which I can actually do something about.’ He looked up at the ball of slowly seething liquid. ‘Does that make any sense?’

‘Jasoft, I think we are of like mind, you and I. That is why I chose you to assist me in this enterprise. I fear that the precipitate actions of these rebels, these Friends of Wigner, represent the gravest peril - not just to the Qax, but perhaps to humanity as well.’

Parz nodded. ‘That thought’s occurred to me too. Meddling with history isn’t exactly a proven science ... and which of us would wish to trust the judgement of these desperate refugees?’

‘Then you will help me?’

‘Governor, why do you want to travel forward in time? How will that help you with your problem from the past?’

‘Don’t you see what an opportunity this technology represents? By constructing a portal to the future I can consult with an era in which the problem  has already been addressed and resolved. I need not make a decision on this momentous matter with any uncertainty about the outcome; I can consult the wisdom of those future Qax and refer to their guidance ...’

Parz wondered vaguely if some sort of time paradox would be invoked by this unlikely scheme. But aloud he said, ‘I understand your intention, Governor. But - are you sure you want to do this? Would it not be better to make your own decisions, here and now?’

The Governor’s interpreted voice was smooth and untroubled, but Parz fancied he detected a note of desperation. ‘I cannot take that risk, Parz. Why, it’s entirely possible I will be able to consult myself ... a self who knows what to do. Will you help me?’

The Qax is out of its depth, Parz realized. It genuinely doesn’t know how to cope with this issue; the whole of this elaborate new Interface project, which will absorb endless energy and resources, is all a smokescreen for the Governor’s basic lack of competence. He felt a stab of unexpected pride, of chauvinistic relish at this small human victory.

But then, fear returned through the triumph. He had been honest with the Governor ... Could he really bring himself to trust the judgement of these Friends of Wigner, to whom accident had provided such power?

And, surely, this victory of procrastination would increase the likelihood that they’d all be left helpless in the face of the wave of unreality from the past.

But, Parz reflected, he had no choices to make.

‘I’ll help you, Governor,’ he said. ‘Tell me what we have to do first.’




4

With her message to Michael Poole dispatched and still crawling over the Solar System at mere lightspeed, Miriam Berg sat on coarse English grass, waiting for the Wigner girl, Shira.

Berg had built a time machine and carried it to the stars. But the few days of her return through the wormhole to her own time had been the most dramatic of her life.

Before her the lifeboat from the Cauchy lay in a shallow, rust-brown crater of scorched soil. The boat was splayed open like some disembowelled animal, wisps of steam escaping its still-glowing interior; the neat parallel slices through its hull looked almost surgical in their precision, and she knew that the Friends had taken particular pleasure, in their own odd, undemonstrative way, in using their scalpel-like cutting beams to turn drive units into puddles of slag.

The - murder - of her boat by the Friends had been a price worth paying, of course, for getting her single, brief message off to Poole. He would do something; he would be coming ... Somehow, in formulating her desperate scheme, she had never doubted that he would still be alive, after all these years. But still, she felt a twinge of conscience and remorse as she surveyed the wreckage of the boat; after all this was the destruction of her last link with the Cauchy, with the fifty men, women and Friends with whom she had spent a century crossing light-years and millennia - and who were now stranded on the far side of the wormhole in the future they had sought so desperately to attain, that dark, dehumanized future of the Qax Occupation.

How paradoxical, she thought, to have returned through the wormhole to her own time, and yet to feel such nostalgia for the future.

She lay on her back in the grass and peered up at the salmon-pink clouds that marbled the monstrous face of Jupiter. Tilting her head a little she could still make out the Interface portal - the wormhole end which had been left in Jovian orbit when the Cauchy departed for the stars, and through which this absurd earth-craft of the Friends of Wigner had come plummeting through time. The portal, sliding slowly away from the earth-craft on its neighbouring orbit, was a thumbnail sketch rendered in cerulean blue against the cheek of Jupiter. It looked peaceful - pretty, ornamental. The faces of the tetrahedron, the junctions of the wormhole itself, were misty, puzzled-looking washes of blue-gold light, a little like windows.

It was hard to envisage the horrors which lay only subjective hours away on the other side of that space-time flaw.

She shivered and wrapped her arms around her body. After she’d landed on the earth-craft the Friends had given her one of their flimsy, one-piece jumpsuits; she was sure it was quite adequate for this fake climate, but, damn it, she just didn’t feel warm in it. But she suspected she’d feel just as shivery in the warmest clothing; it wasn’t the cold that was her problem, she suspected, but a craving to return to the safe metal womb that the Cauchy had become. During her century of flight, whenever she had envisaged the end of her journey, she had anticipated a pleasurable tremor on stepping out of a boat for the first time and drinking in the fresh, blue air of Earth ... even an Earth of the distant future. Well, she hadn’t got anywhere near Earth; and surely to God anybody would be spooked by a situation like this. To be stranded on a clod of soil a quarter-mile wide - with no enclosing bubble or force shell as far as she could tell - a clod which had been wrenched from the Earth and hurled back through time and into orbit around Jupiter—

She decided that a healthy dose of fear at such a moment was quite the rational response.

She heard footsteps, rustling softly through the grass.

‘Miriam Berg.’

Berg raised herself on her elbows. ‘Shira. I’ve been waiting for you.’

The girl from the future sounded disappointed. ‘I trusted you, Miriam. I gave you the freedom of our craft. Why did you send this message?’

Berg squinted up at Shira. The Friend was tall - about Berg’s height, a little under six feet - but there the similarity ended. Berg had chosen to be AS-frozen at physical age around forty-five - a time when she had felt most at home in herself. Her body was wiry, tough and comfortable; and she liked to think that the wrinkles scattered around her mouth and brown eyes made her look experienced, humorous, fully human. And her cropped hair, grizzled with grey, was nothing to be ashamed of. Shira, by contrast, was aged about twenty-five. Real age, soon to be overwhelmed by time, thanks to the Qax’s confiscation of the AS technology. The girl’s features were delicate, her build thin to the point of scrawny. Berg couldn’t get used to Shira’s clean-shaven scalp and found it hard not to stare at the clean lines of her skull. The girl’s skin was sallow, her dark-rimmed eyes blue, huge and apparently lashless; her face, the prominent teeth and cheekbones, was oddly skeletal - but not unpretty. Shira was much as Berg imagined Earthbound city-dwellers of a few centuries before Berg’s own time must have looked: basically unhealthy, surviving in a world too harsh for humans.

Berg would have sworn that she had even spotted fillings and yellowed teeth embedded in Shira’s jaw. Was it possible that dental caries had returned to plague mankind again, after all these centuries?

What a brutal testament to the achievements of the Qax Occupation forces, Berg reflected bitterly. Shira was like a creature from Berg’s past, not her future. And, now that Berg was deprived of the medical facilities of the Cauchy - not to mention AS technology - no doubt soon she, too, would become afflicted by the  ills that had once been banished. My God, she thought; I will start to age again.

She sighed. She was close to her own time, after all; maybe - unlikely as it seemed - she could get back home. If Poole made it through ...

‘Shira,’ she said heavily, ‘I didn’t want to make you unhappy. I hate myself for making you unhappy. All right? But when I learned that you had no intention of communicating with the humans of this era - of my era - of telling them about the Qax ... then of course I had to oppose you.’

Shira was unperturbed; she swivelled her small, pretty face to the wreck of the boat. ‘You understand we had to destroy your craft.’

‘No, I don’t understand that you had to do that. But it’s what I expected you to do. I don’t care. I achieved my purpose; I got my message off despite all of you.’ Berg smiled. ‘I’m kind of pleased with myself for improvising a radio. I was never a hands-on technician, you know—’

‘You were a physicist,’ Shira broke in. ‘It’s in the history books.’

Berg shivered, feeling out of time. ‘I am a physicist,’ she said. She got stiffly to her feet and wiped blades of grass from her backside. ‘Can we walk?’ she asked. ‘This place is depressing me.’

Berg, casting about for a direction, decided to set off for the lip of the earth-craft; Shira calmly fell into step beside her, bare feet sinking softly into the grass.

Soon they were leaving behind whatever gave this disc of soil its gravity; the ground seemed to tilt up before them, so that it was as if they were climbing out of a shallow bowl, and the air started to feel thin. About thirty feet short of the edge they were forced to stop; the air was almost painfully shallow in Berg’s lungs, and even felt a little colder.

At the edge of the world tufts of grass dangled over emptiness, stained purple by the light of Jupiter.

‘I think we have a basic problem of perception here, Shira,’ Berg said, panting lightly. ‘You ask why I betrayed your trust. I don’t understand how the hell a question like that has got any sort of relevance. Given the situation, what did you expect me to do?’

The girl was silent.

‘Look at it from my point of view,’ Berg went on. ‘Fifteen hundred years after my departure in the Cauchy I was approaching the Solar System again ...’

As the years of the journey had worn away, the fifty aboard Cauchy had grown sombrely aware that the worlds they had left behind were aging far more rapidly than they were; the crew were separated from their homes by growing intervals of space and time.

They were becoming stranded in the future.

... But they carried the wormhole portal. And, they knew, through the wormhole only a few hours’ flight separated them from the era of their birth. It was a comfort to imagine the worlds they had left behind on the far side of the spacetime bridge, still attached to the Cauchy as if by some umbilical of stretched spacetime, and living their lives through at the same rate as the Cauchy crew, patiently waiting for the starship to complete its circuit to the future.

At last, after a subjective century, the Cauchy would return to Jovian orbit. Fifteen centuries would have worn away on Earth. But still their wormhole  portal would connect them to the past, to friends and worlds grown no older than they had.

‘I don’t know what I was expecting exactly as we neared Sol,’ Berg said. ‘We’d run hundreds of scenarios, both before and during the journey, but we knew it was all guesswork; I guess inside I was anticipating anything from radioactive wastelands, to stone axes, to gods in faster-than-light chariots.

‘But what I’d never anticipated was what we found. Earth under the thumb of super-aliens nobody has even seen ... and look what came hurtling out to meet us, even before we’d got through the orbit of Pluto.’ She shook her head at the memory. ‘A patch of Earth, untimely ripp’d from England and hurled into space; a few dozen skinny humans clinging to it desperately.’

She remembered venturing from the steel security of the Cauchy into Jovian space, an envoy in her solo lifeboat, and tentatively approaching the earth-craft; she had scarcely been able to believe her eyes as the ship had neared a patch of countryside that looked as if it had been cut out of a tourist catalogue of Earth and stuck crudely onto the velvet backdrop of space. Then she had cracked the port of the boat on landing, and had stepped out onto grass that rustled beneath the tough soles of her boots ...

For a brief, glorious few minutes the Friends had clustered around her in wonder.

Then Shira had come to her - related fifteen centuries of disastrous human history in as many minutes - and explained the Friends’ intentions.

Within a couple of hours of landing Berg had been forced to crouch to the grass with the rest as the earth-craft plummeted into the gravity tube that was the wormhole. Berg shuddered now as she remembered the howling radiation which had stormed around the fragile craft, the ghastly, mysterious dislocation as she had travelled through time.

She hadn’t been allowed to get a message off to the crew of the Cauchy. Perhaps her Cauchy shipmates were already dead at the hands of the Qax - if that word ‘already’ had any meaning, with spacetime bent over on itself by the wormhole.

‘It has been an eventful few days,’ she said wryly. ‘As a welcome home this has been fairly outrageous.’

Shira was smiling, and Berg tried to focus. ‘I’m glad you say that: outrageous,’ Shira said. ‘It was the very outrageousness of the idea which permitted us to succeed under the eyes of the Qax, as we planned. Come, let us talk; we have time now.’

They turned and began to stroll slowly back down the rim-hill and towards the interior of the craft. As they walked, Berg had the uncomfortable feeling that she was descending into and climbing out of invisible dimples in the landscape, each a few feet wide and perhaps inches shallow. But the land itself was as flat as a tabletop to the eye. She was experiencing unevenness in the field which held her to this quarter-mile disc of soil and rock; whatever they used to generate their gravity around here clearly wasn’t without its glitches.

Shira said, ‘You must understand the situation. We knew, from surviving records of your time, that your return to the Earth with the Interface portal was  imminent. If you had succeeded, a gateway to the free past might have become available to us. We conceived the Project—’

Berg looked at her sharply. ‘What Project?’

Shira ignored the question. ‘The Qax authorities were evidently unaware of your approach, but clearly, once they detected your vessel and its unique cargo, you would be destroyed. We had to find a way to meet you before that happened.

‘So, Miriam. We had to build a space vessel, and in the full and knowing gaze of the Qax.’

‘Yeah. You know, Shira, we’re going to have to sort out which tense to use here. Maybe we need to invent a whole new grammar - future past, uncertain present ...’

Shira laughed unselfconsciously, and Berg felt a little more human warmth for her.

They walked through a grove of light-globes. The globes, hovering in the air perhaps ten feet from the soil, gave out sun-like heat and warmth, and Berg paused for a few moments, feeling on her face and in her newly aging bones the warmth of a star she had abandoned a subjective century before. In the yellow-white light of the globe the flesh-pink glow of Jupiter was banished, and the grass looked normal, wiry and green; Berg ran a slippered toe through it. ‘So you camouflaged your ship.’

‘The Qax do not interfere with areas they perceive as human cultural shrines.’

‘Hurrah for the Qax,’ said Berg sourly. ‘Perhaps they’re not such bad fellows after all.’

Shira raised the ridges from which her eyebrows had been shaved. ‘We believe that this is not altruism but calculation on the part of the Qax. In any event the policy is there - and it is a policy which may be manipulated to our gain.’

Berg smiled, her mind full of a sudden, absurd image of rebels in grimy jumpsuits burrowing like moles under cathedrals, pyramids, the concrete tombs of ancient fission reactors. ‘So you built your ship under the stones.’

‘Yes. More precisely, we readied an area of land for the flight.’

‘Where did you get the resources for this?’

‘The Friends of Wigner have adherents System-wide,’ Shira said. ‘Remember that by the time of the first encounter with the Qax, humans had become a starfaring species, able to command the resources of multiple systems. The Qax control us - almost completely. But in the small gap left by that “almost” there is room for great undertakings ... projects to match, perhaps, the greatest works of your own time.’

‘I wouldn’t bet on that,’ Berg said with grim confidence.

They walked on, towards the heart of the craft. ‘So,’ said Berg, ‘you got your ship ready. How did you get it off the planet and into space?’

‘A stolen Squeem hyperdrive device,’ said Shira. ‘It cast a lenticular field around the craft, initially isolating it - and a surrounding layer of air - from the planet. Then the drive was used to hurl the craft into space, to bring it to the vicinity of your Cauchy. Then - after the rendezvous with your ship - the drive was used to carry the craft through the Interface.’

‘The Squeem. That’s the race humans came up against earlier, right? Before the Qax.’

‘And who, in their defeat, afforded us much of the basic technology we needed to get out of the Solar System.’

‘How will we defeat them?’

Shira grinned. ‘Read your history books.’

‘So,’ Berg said, ‘is the Squeem drive operating now?’

‘Minimally. It serves as a radiation screen.’

‘And to keep the air stuck to the ship, right?’

‘No, the craft’s gravity does that.’

Berg nodded; maybe here was a chance to get a little more meaningful information. ‘Artificial gravity? Things have come a long way since my day.’

But Shira only frowned.

They approached the dwellings and workplaces of the Friends. The buildings, simple cubes and cones built on a human scale, were scattered around the heart of this landscape ship like toys, surrounding the old stones at the centre of the disc. The building material was uniformly dove-grey and - when Berg ran her fingertips over the wall of a tepee as she passed - smooth to the limit of sensation. But it was human-warm, without the cold of metal. This was ‘Xeelee construction material’, one of the many technological miracles which had apparently seeped down to mankind - and their foes, like the Squeem and the Qax - from the mysterious Xeelee, lords of creation.

Friends moved among the buildings, patiently going about their business. One small group had collected around one of the data capture devices they called ‘slates’, and were arguing over what looked like a schematic of the earth-craft.

They nodded to Shira, and to Berg with glances of curiosity.

Berg had counted about thirty Friends of Wigner aboard the craft, roughly split between male and female. They appeared to be aged between twenty-five and thirty, and all seemed healthy and intelligent. Obviously this crew had been selected by the wider Friends organization for their fitness for the mission. All followed the shaved-skull fashion of Shira - some, Berg had noticed with bemusement, had indeed removed their eyelashes. But they were surprisingly easy to distinguish from each other; the shape of the human skull was, she was learning, as varied - and could be as appealing to the eye - as the features of the face.

‘You’ve done well to get so far,’ Berg said.

‘More than well,’ said Shira coolly. ‘Our craft has successfully traversed the portal, without significant damage or injury. Our supplies - and our recycling gear - should suffice to sustain us in this orbit around Jupiter for many years. Long enough for our purposes.’ She smiled. ‘Yes, we have done well.’

‘Yeah.’ Berg sourly studied the busy knots of Friends. ‘You know, it might help me a lot to understand you if you told me what the hell your Project is all about.’

Shira studied her sadly. ‘That would not be appropriate.’

Berg took a stance before her, hands on hips, and set her face into what she knew would be a commanding scowl. ‘Don’t hide behind platitudes, Shira.  Damn it all to hell, it was my ship - my Interface - which you used to get as far as you have. And it’s the lives of my crew, lost on the wrong side of the wormhole, which have paid for the success you so complacently report. So you owe me a bit more than that patronizing crap.’

Shira’s pretty, paper-fine face creased with what looked like real concern. ‘I’m sorry, Miriam. I’m not meaning to patronize you. But I - we - genuinely believe that it wouldn’t be right to tell you.’

‘Why? At least tell me that much.’

‘I can’t. If you understood the Project then you would also see why you can’t be told any more.’

Berg laughed in her face. ‘Are you kidding me? Is that supposed to satisfy me?’

‘No,’ Shira said, grinning almost cheekily, and again, for a moment, Berg felt a tug of genuine empathy with this strange, secret person from the other side of time. ‘But it really is all I can give you.’

Berg scraped her fingers across her wiry stubble of hair. ‘What is it you’re afraid of? Do you think that it’s possible I’ll oppose you - try to obstruct the Project?’

Shira nodded seriously. ‘If you gained only partial understanding, then that is possible. Yes.’

Berg frowned. ‘I don’t think you’re talking about understanding - but about faith. Even if I knew what you were up to, I might oppose it if I didn’t share the same irrational faith in its success. Is that it?’

Shira did not reply to that; her gaze was clear and untroubled.

‘Shira, maybe you genuinely need my help,’ Berg said. ‘I’d rather not rely on the faith that my ship is going to fly, if I’ve got a chance of getting into the drive and making sure it does.’

‘It’s not as simple as that, Miriam,’ Shira said. She smiled disarmingly. ‘And I wish you’d stop pumping me.’

Berg touched the girl’s elbow. ‘Shira, we’re on the same side,’ she said urgently. ‘Don’t you see that?’ She gestured vaguely in the direction of the inner Solar System. ‘You’ve got the resources of five planets - of Earth itself - to call on. Once people understood what you’re trying to avert - the nightmare of the Qax Occupation - you would be given all the help the worlds could muster. You’d have the strength of billions.’

‘It wouldn’t work, Miriam,’ Shira said. ‘Remember, we have developed fifteen centuries beyond you. There is little your people could do to help.’

Berg stiffened, drawing away from the girl. ‘We could pack a hell of a punch, Shira. What if the Qax follow us back in time, through the portal? Won’t you need help to stave them off?’

‘We can defend ourselves,’ Shira said calmly.

That sent a shiver through Berg, but she pressed on: ‘Then imagine a hundred violently armed GUTships crashing through that portal, and into the future. They could do a hell of a lot of damage—’

Shira shook her head. ‘A single Spline warship could scythe them down in a moment.’

‘Then let’s use the advantage of the centuries we’ve gained.’ Berg slammed her fist into her palm. ‘There’s not a Qax alive at this moment who even knows humans exist. We could go and roast them in their nest. If you gave us the secret of the Squeem hyperdrive, we could build a faster-than-light armada and—’

Shira laughed delicately. ‘You’re so melodramatic, Miriam. So violent!’ She made a wide cage of her hands. ‘At this moment, the Qax already operate an interstellar trading empire spanning hundreds of star systems. The thought of an ill-equipped rabble of humans from fifteen centuries before my time having any hope of overcoming that might is risible, frankly. And, besides - we are not hyperdrive engineers. We could not “pass on the secrets” of the Squeem drive, as you put it.’

‘Then let our engineers take it apart.’

‘Any such attempt would result in the devastation of half a planet.’

Berg found herself bridling again. ‘You’re still being patronizing,’ she protested. ‘Even insulting. We’re not complete dummies, you know; we are your ancestors, after all. Maybe you ought to have more respect.’

‘My friend, your thinking is simplistic. We did not come here to attempt a simple military assault on the Qax. Even were it to succeed - which it could not - it would not be sufficient. Our purpose is at once more subtle - and yet capable of achieving much, much more.’

‘But you won’t tell me what it is? You won’t trust me. Me, your own great-to-the-nth grandmother—’

Shira smiled. ‘I would be proud to share some fraction of your genetic heritage, Miriam.’

Side by side they walked on, still heading towards the centre of the earth-craft. Soon they had cleared the belt of construction-material huts with their knots of busy people, and the hum of the Friends’ conversation faded behind them; when they reached the centre of the craft it was as if they were entering a little island of silence.

And as the two women walked into the broken circle of stones, that seemed entirely appropriate to Berg.

There were no globe-lights here; the stones, hulking and ancient, stood defiant in the smoky light of Jupiter. Berg stood beneath one of the still-intact sarsen arches and touched the cold blue-grey surface of a standing stone; it wasn’t intimidating or cold, she thought, but friendly - more like stroking an elephant. ‘You know,’ she said, ‘you could cause a hell of a stir just by landing this thing on Earth. Maybe on Salisbury Plain, a few miles from the original - which, of course, is standing there in the wind and the rain, in this time zone. If it were up to me, I couldn’t resist it, Project or no Project.’

Shira grinned. ‘The thought does have an appeal.’

‘Yeah.’ Berg walked towards the centre of the circle, stepping over crumbled fragments of rock. She turned slowly around, surveying the truncated landscape, trying to see this place through the eyes of the people who built it four thousand years earlier. How would this place have looked at the solstice, standing on the bare shoulders of Salisbury Plain, with no sign of civilization anywhere in the universe save a few scattered fires on the plain, soon dying in the dawn light?

... But now her horizon was hemmed in by the anonymous grey shoulders of the Friends’ construction-material huts; and she knew that even if she had the power to blow those huts away she would reveal only a few hundred yards of scratched turf, a ragged edge dangling over immensities. And when she tilted her head back she could see the arc of Jupiter’s limb, hanging like an immense wall across the universe.

The old stones were dwarfed by such grandeur. They seemed pathetic.

Absurdly she felt a lump rising to her throat. ‘Damn it,’ she said gruffly.

Shira stepped closer and laid her hand on Berg’s arm. ‘What is it, my friend?’

‘You had no right to do it.’

‘What?’

‘To hijack these stones! This isn’t their place; this isn’t where they are meant to be. How could you murder all that history? Even the Qax never touched the stones; you said so yourself.’

‘The Qax are an occupying power,’ Shira murmured. ‘If they thought it in their interest, they would grind these stones into dust.’

‘But they did not,’ Berg said, her jaw tight. ‘And one day, with or without you, the Qax would be gone. And the stones would still stand! - but for you.’

Shira turned her face up to Jupiter, her bare skull limned in salmon-pink light. ‘Believe me, we - the Friends - are not without conscience when it comes to such matters. But in the end, the decision was right.’ She turned to Berg, and Berg was aware of a disturbingly religious, almost irrational, aspect to the girl’s pale, empty blue eyes.

‘How do you know?’ Berg asked heavily.

‘Because,’ Shira said slowly, as if speaking to a child, ‘in the end, no harm will have come to the stones.’

Berg stared at her, wondering whether to laugh. ‘Are you crazy? Shira - you’ve burrowed under the stones, wrapped a hyperdrive field around them, ripped them off the planet, run them through the gauntlet of the Qax fleet, and thrown them fifteen hundred years back in time! What more can you do to them?’

Shira smiled, concern returning to her face. ‘You know I will not reveal our intentions to you. I can’t. But I can see you are concerned, and I want you to believe this, with all your heart. When our Project has succeeded, Stonehenge will not have been harmed.’

Berg pulled her arm away from the girl’s hand, suddenly afraid. ‘How is that possible? My God, Shira, what are you people intending to do?’

But the Friend of Wigner would not reply.
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The flitter nestled against the Spline’s stomach lining; small, clawlike clamps extended from the flitter’s lower hull and embedded themselves in hardened flesh.

Jasoft Parz, watching the anchoring manoeuvre from within the flitter, felt his own stomach turn in sympathy.

He ran rapid tests of the integrity of his environment suit - green-glowing digits scrolled briefly across his wide faceplate - and then, with a nod of his head, instructed the flitter’s port to open. There was a hiss of equalizing pressure, a breeze which for a few moments whispered into the cabin, pushing weakly at Parz’s chest. Then Parz, with a sigh, unbuckled his restraints and clambered easily out of his chair. Since the last time he’d visited the Governor inside his Spline flagship, back in Earth orbit a full year ago, the AS treatments had done wonders for some of his more obvious ailments, and it was a blessed relief to climb out of a chair without the accompaniment of stabbing agonies in his back.

Antibody drones had fixed a small, flat platform over the Spline’s stomach lining close to the lip of the flitter’s port; a compact translator box was fixed to it. Briskly, Parz pulled himself out of the flitter and activated electromagnets in the soles of his boots to pin his feet to the platform. Soon he was done, and was able to stand in a reasonably dignified fashion.

He looked around. The hull of the flitter, resting beside him, was like some undigested morsel in the gut of the Spline. He turned his face up to the ball of boiling fluid suspended above him; alongside it, shimmering in the murky gloom of the Spline gut, was a Virtual of the scene outside - the icosahedral wormhole portal, a sliver of Jupiter itself. ‘Governor,’ he said. ‘It’s been a long time.’

The Governor’s voice sounded from the translator box, slightly muffled in Parz’s ears by the thick air. ‘Indeed. A full year since those damned Friends of Wigner absconded. A wasted year, as we’ve struggled to put right the situation. And now we reach the climax, here in the shadow of Jupiter, eh, Parz?’

‘I wouldn’t say wasted,’ Parz said smoothly. ‘The building and launch of the new Interface portals was a great success; I was astonished at the rapid progress made.’

‘Thank you for the part you played in that enterprise, Jasoft Parz.’

‘My actions weren’t for your benefit, in particular.’

‘Perhaps not,’ said the Qax. ‘But what does your motive avail me, if the result  is as I required? I understand that your motive was your personal reward, the AntiSenescence treatment which—’

‘Not just that,’ Parz said coldly. ‘I happened to think that the revival of the old exotic-matter industries was a good thing for humans.’ It had not been without cost, of course. With the single-mindedness available only in a command society, most of the human worlds - Earth, Mars, Luna, Titan - had been transformed into little more than exotic-matter factories, all their resources dedicated to the single goal. But the completion of such a massive project based on purely human technology - even a project instigated by the Qax - had done a great deal for the self-esteem of the race. ‘After all, the damned thing was built and launched within six months, Governor.’

‘I understand your pride,’ the Governor said in its smoothly neutral feminine voice. ‘And I’m glad to see that time has not withered your outspoken tongue, Ambassador.’

Parz said sourly, ‘What is it you understand? Governor, you’ve underestimated us before, remember. The escape of the Friends—’

‘Must I bolster your pride, Jasoft?’ the Governor cut in. ‘I have invited you here to witness the triumph of our work together.’

And indeed, Parz conceded, the Qax had summoned him here to Jovian space as soon as the showers of high-energy particles had begun to erupt from the mouth of the waiting portal ... the first portents of an arrival from the future.

‘After all,’ the Qax went on, ‘if it were not for the granting of AS treatment to you and a handful of your colleagues - treatment you were not reluctant to accept - you would not be standing here now lecturing me about the awesome potency of the human race. Would you? For you were close to the termination of the usual human lifespan, were you not?’

The relaxed contempt brought the blood to Parz’s cheeks. ‘Governor—’

But the Qax went on impatiently, ‘Let us abandon this, Ambassador; on this day of days, let us dwell on our achievements together and not our differences.’

Parz took a deep breath of cool, blue human air. ‘All right, Governor.’

‘Your heart must have surged with pride when the new Interface was completed.’

Indeed it had, Parz remembered. At last the mouths of the Solar System’s second spacetime wormhole had been threaded with icosahedra of blue-glowing exotic matter. For a few brief, magnificent weeks, the twin portals had sailed together around Jupiter’s gravity well, the milky sheets of broken space stretched across the exotic-matter frames and glimmering like the facets of mysterious jewels.

Then had come the time for the removal of one of the portals. A massive GUTdrive vessel had been constructed: hovering over the portals the vessel had looked, Parz remembered, like a human arm, a clenched fist poised over a pair of fragile, blue-grey flowers.

The ship’s huge GUTdrive engines had flared into life, and one of the portals had been hauled away, first on a widening spiral path out of the gravity well of Jupiter, and then away on a shallow arc into interstellar space.

Parz - like the rest of the human race, and like the Governor and the rest of  the Qax occupation force - had settled down to wait out the six months of the portal’s sublight crawl to its destination.

The first Interface ship, the Cauchy, had taken a century to bridge fifteen hundred years. The new ship took only half a year of subjective time to loop away from Sol and return; but, accelerating at multiples of Earth’s gravity, it had crossed five centuries into the future.

Parz was not a scientist, and - despite his close connection to the project - found much of the physics of wormholes philosophically baffling. But, as he had travelled to the Jovian system and had gazed on the slowly turning jewel that was the Qax’s returned icosahedral portal, the essence of the project had seemed very real to him.

On the other side of those misty, grey-blue planes was the future. If the Friends of Wigner had gained the advantage by escaping into a past in which no Qax had even heard of humankind, what greater advantage could those future Qax wield? Parz reflected ruefully. They had five centuries of hindsight, five centuries in which the outcome of the struggle between Qax and human had surely been decided one way or the other.

Only a year had passed since the escape of the Friends. Yet already those future Qax had the opportunity to twist events any way they pleased.

‘You are pensive,’ the Governor said, breaking into his thoughts.

‘I’m sorry.’

‘Come,’ the Qax said, its translator-box voice softly beguiling. ‘I don’t think either of us would describe the other as a friend, Ambassador. But we have worked closely, and - once - grew to be honest with each other. Tell me what concerns you, while we wait on events.’

Parz shrugged. ‘What an awesome weapon we have delivered into the hands of your successors, five centuries away. Imagine one of the great generals of human history - Bonaparte, for example - able to study, from history texts, the outcome of his greatest battle before even taking the field.’

‘There is more than one possibility, Jasoft. Such a general might feel rendered helpless by the weight of historical evidence. Many wars are not decided by strokes of military genius - or by the heroism of a few individuals - but by the forces of history. Or, perhaps, the general might even be stricken with remorse, at the suffering and death his ambition had caused; perhaps he would even work to avert his battle.’

Parz snorted. ‘Maybe. Although I can’t imagine any Qax “general” feeling much remorse for human victims of a tyranny or a war, regardless of the outcome. When we learned of the escape of the Friends of Wigner, remember that we both felt mistrust at such awesome power being delivered into the hands of any group, regardless of species. Should we not feel such mistrust of these Qax from the future?’

The Qax laughed softly. ‘Now perhaps it is you who underestimate us. I am not without admiration for human achievements, baffled though I am sometimes by your motives.’

Jasoft peered through his faceplate at the soft, soapy bubbling of the sea-fragment hosting the Governor. ‘For example?’

‘The craft which bore away our Interface terminal was manned by humans. The vessel was essentially automatic, of course - and certainly immune to any possibility of mutiny by the human crew - but your experience of centuries of spaceflight persuaded me that there is no better guarantee of the success of a human-built ship than the presence aboard her of human engineers, with their ingenuity and adaptability - both physical and mental. And so we needed a human crew.’

‘And you found no trouble getting volunteers. Despite the prospects of multiple-g travel.’ Parz smiled. ‘That isn’t so surprising, Governor.’

‘How so?’

‘Not all humans are the same. We are not all as comfortable with our client-race status as—’

‘As you, for example, Jasoft?’

‘Right.’ Parz stuck his chin out, feeling his stubbly jowls stretch; he didn’t expect the Qax to read the gesture, but the hell with it. ‘Correct. Not all humans are like me. Some want to get out of the box the Solar System has become, regardless of the cost. When will humans again be allowed to journey beyond the Solar System? And what’s life for, but to see, to explore, to wonder? Maybe taking away our AS technology was a mistake for you; maybe the renewed cheapness of our lives - a few, paltry decades and then the endless darkness - has made humans more reckless. Harder to control, eh, Governor?’

The Governor laughed. ‘Perhaps. Well, Parz; we should turn to our business. And how do you feel, now that the Interface is about to come into operation?’

Parz thought back over the long months of waiting after the construction and launch of the Interface. He had maintained a Virtual image of the stationary portal in his quarters throughout that time, listening to endless, baffling commentaries about relativistic time dilation, closed timelike curves and Cauchy horizons.

The future Qax must have been expecting the visitation from the past, of course. Perhaps some of the Qax alive in Parz’s time would still be conscious and able to remember the launch.

At last the day of the ship’s scheduled return to future Earth - the day on which the portal would begin to function as a time tunnel to the future - had come; and Parz had been joined in his silent vigil beneath Virtuals of the stationary Jovian icosahedron by an unseen congregation of millions. All over the Earth, and through the rest of the Occupied System, humans had watched the twinkling icosahedron with a mixture of fascination and dread.

Then, at last, the bursts of exotic particles from the wormhole terminus ...

‘I guess,’ Parz said slowly, ‘I feel something of what Michael Poole, the builder of the first Interface, must have gone through as he waited for his project to come to fruition.’ But that first Interface project had, as Parz understood it, been initiated in the hope of filching some knowledge from future generations of mankind - and to test out the science of spacetime and exotic physics - and, Parz guessed, for the sheer, exuberant hell of it. A working time machine, in orbit around Jupiter? If you can build it, why the hell not?

Poole must have anticipated the opening of his wormhole with joy. Not feared it, as Parz had done.

‘Yes,’ the Qax said reflectively. ‘And now—’

And now the Virtual image of the icosahedron exploded; darkness flecked with gold rained over Parz and he cried out, curled in on himself, cringing.

The Governor was silent; in Parz’s ears there was only the ragged rasp of his own breath.

After long seconds Parz found the will to raise his head. The Virtual of the portal was still there, with the crack of Jovian light visible alongside it ...

But now, before the portal, hovered a single ship. A bolt of night-darkness had erupted through the blue-grey face of the portal. The surface of the spacetime discontinuity still quivered seconds after the passage, sending distorted echoes of Jupiter’s pink glow over the Governor’s bubbling globe of Qax ocean.

The ship from the future spread wings like a bird’s, a hundred miles wide. Night-dark canopies loomed over Parz.

‘I am awed, Qax,’ Parz said, his voice a whisper.

‘No less I. Parz, the grace of this ship, the use of the sheet-discontinuity drive - all characteristics of Xeelee nightfighter technology.’

Xeelee . . . Parz felt his fear transmute into an almost superstitious horror that suddenly Xeelee might be made aware of the existence of humanity.

‘But this is a Qax ship, nevertheless,’ the Governor said. ‘I have received call signatures ... My successors must fare well in the centuries to come, to gain such an access to Xeelee technology.’

‘You must be proud,’ Parz said sourly. His heart still pounded, but already his fear was lapsing into irritation at the Qax’s complacency.

‘The wings are actual sheet-discontinuities in spacetime,’ the Governor babbled on. ‘Motive power for the ship is provided by a nonlinear shear of spacetime - much as acoustical shock waves will propagate themselves through an atmosphere, once formed. And—’

‘Enough.’

Parz’s breath caught in his throat. The new voice, which had come booming from the translator box which rested on the platform beside him, was feminine; but where the Governor’s synthetic voice was breathless, shallow and fast-speaking, the new voice was deep and heavy, almost harsh.

The Governor said, almost girlishly, ‘I hear your voice. Who are you?’

‘I am Qax.’

The Governor said, ‘I do not recognize you.’

‘That should not surprise you. I travelled through the wormhole Interface from your future. I am not yet sentient in this local frame.’

‘Sir,’ Parz said, determined not to show any awe or fear, ‘I’ve got used to a Qax being laid out on the scale of miles, like the Governor and his fragment of mother-sea up there. But the body of your ship is much smaller. How can the awareness of a Qax be contained in such a constricted space?’

‘Many things will change in the coming centuries,’ the newcomer said. ‘Many Qax will die, and many more will be formed; very few of the Qax now sentient will survive. And the forms which support our sentience will become greatly  more varied. No longer will the Qax be able to afford the luxury of the ancient aquatic form; the Qax, scattered across the stars, must find new ways to survive.’

Parz could scarcely believe the implications of these words. ‘Qax, what are you saying? What happens to the Qax? What is it that humans do to you?’

‘First answer my question,’ the Governor cut in, and Parz thought he could detect a note of aggrieved pride in the synthesized voice. ‘Why did you not inform me of your approach? And why do we converse through this human translator box? We are Qax. We are brothers. Our forms may differ, but surely we can still communicate as the Qax have always done?’

‘I want Jasoft Parz to hear and understand all that occurs here,’ the new Qax said. ‘Later, I will require his co-operation.’

Parz took an uneasy step back, feeling the edge of the metal platform under his feet. ‘You know me?’

Again, a primitive awe rose in him, threatening to overwhelm him, as if he were some savage confronted by a shaman. But how could a Qax from five centuries into the future know of his existence? But of course it does, he thought, a touch of insanity bubbling in his thoughts. The Qax is from the future; it knows everything about this sequence of events. It’s probably watched this scene play itself out a dozen times . . .

‘Jasoft Parz, bear witness.’

Parz looked up.

Light, cherry-red, lanced through the hull of the Spline, a geometrically perfect line which pierced the heart of the Governor’s ocean-globe. The flesh of the Spline peeled back from the wound, bubbling into immense blisters, and Parz was afforded a brief glimpse of space. The Virtual image of the nightfighter ship broke up into a cloud of pixels and vanished.

Jasoft closed his eyes, ran the last second of the Virtual scene through his mind.

The Qax ship, he realized. The weapon - the beam, whatever it was - had been fired by the Qax ship from the future.

‘Xeelee technology, Jasoft Parz,’ the new Qax said. ‘The starbreaker ...’

Where the cherry-red beam had struck, the surface of the ocean-globe seethed and steamed; huge bubbles erupted from the heart of the liquid, disrupting the delicate pattern of hexagonal turbulence cells. Mist wrapped around the churning globe.

‘My God,’ Parz breathed. ‘You’re killing it.’

‘The beam consists of coherent gravity radiation,’ the new Qax said, almost conversationally. ‘The form of the ocean fragment is maintained by a small black hole at its centre. The action of the weapon has caused the equilibrium of the globe to be broken; it is now imploding towards the central singularity.’

The ball of liquid above Parz’s head was completely obscured by mist now; it was like standing under a fat, spherical cloud. Droplets of fluid, round and heavy as mercury, splashed obscenely against Parz’s faceplate. He wiped at the plate with a gloved hand. ‘Qax,’ he said angrily, ‘I didn’t know your species murdered each other.’

‘The failure of the one you called the Governor, in permitting the escape of  these rebel humans through time, is so catastrophic as to be criminal. If it troubles you, Parz, think of this as a culling, not a murder. A strengthening of my species through the elimination of the weak. The Governor of Earth was - hesitant. I am not.’

‘A catastrophic failure?’ Parz knelt again and pressed his face close to the translator box, shouting to hear his own voice over a rising wind. ‘My God, Qax, I don’t know what I expected from the future, but nothing like this ... We humans terrify you. Don’t we, Qax?’

‘Yes,’ the Qax said simply. ‘But the fact of my apprehension should, perhaps, terrify you. For it is I, in this local frame, who wield the power—’

Parz shivered at that.

‘And I do not fear you, Jasoft Parz,’ the Qax went on.

Parz frowned. ‘How flattering.’

‘I have studied your earlier conversation with the Governor. This new policy, of permitting selected humans access to the ancient AS technology is indeed a wise one. Because it divides you. And you, Jasoft Parz, you have accepted the payment of the Qax. You live, while your fellows die like insects.’ The Qax laughed, and its synthesized laughter was dark, sinister in comparison with the Governor’s. ‘Your analysis of the value of potential immortality was valid. A human would far sooner throw away a life of a mere few decades than abandon the chance of immortality. Wouldn’t you, Parz?’

‘If you want my co-operation, why do you insult me?’

‘Oh, I will have your co-operation.’

Parz lifted his head, letting the ghastly rain slide over his faceplate. ‘You listen to me. The Governor, whom you seem to hold in such contempt, was  civilized. Do you understand me? The framework within which we worked together - the Occupation - was not established by either of us. But the Governor strove for efficiency, not terror or brutality. And that was why I spent my life working with him; I felt it was the best way I could serve my species. But you. I’ve already seen you murder one of your own, since your irruption from the future only moments ago—’

The Qax laughed. ‘You are honest, Jasoft Parz; perhaps that is why the Governor valued your presence so much. Listen. My purpose here is not to maintain the Occupation.’

Parz asked uneasily: ‘Then what is it?’

‘I will not stay in this local spacetime frame. My intention is to pass through the original human portal - to move still further back into time.’

‘You’re chasing the Friends of Wigner, the human rebels, back through time?’

‘I intend to destroy those rebels, yes. And to achieve much more besides.’

Parz tried to imagine this Qax - an unprincipled killer with an admitted fear and loathing of humans - emerging into the unprepared Solar System of fifteen centuries earlier.

‘And me?’ Jasoft asked fearfully. ‘What will I do, while you launch this assault on the past?’

‘Why, you will accompany me, of course.’

‘Dear God—’ Primaeval ocean murk sleeted again over Jasoft’s faceplate; he wiped at it ineffectually with the back of one gloved hand.

The Qax said, ‘The Governor will remain conscious for some hours, although its sentience is diminishing already.’

‘Is there pain?’

‘Our business is concluded here. Return to your craft.’

Barely able to see through a sheen of ocean-stuff, Parz reached for the shelter of the flitter.
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The GUTship Hermit Crab swept backside-first through a powered orbit around the swollen cheek of Jupiter.

Michael Poole sat in the Crab’s clear-walled lifedome with the Virtual of his father, Harry. The ship was rounding the dark side of the planet now, and the GUTdrive, blazing a mile beneath the transparent floor of the cabin, illuminated vast areas of an ocean of swirling cloud. Violet light was cast upwards through the cabin, and Poole noticed how his father’s young, blond head had been given suitably demonic shadows by the processors in response.

‘We’re making quite an entrance,’ Harry said.

‘I guess so. If you like fireworks.’

Harry turned to his son, his blue eyes boyishly wide with wonder. ‘No, it’s more than that. You’re the physicist, son, and I’m just a government functionary; and you understand it all better than I ever could. But maybe the wonder of it doesn’t hit you with the same impact as it does a layman like me. We’re harnessing forces lost to the universe since the first few seconds after the Big Bang—’

‘Essentially. Except that you’re talking about the first few fractions of a second ...’

‘GUT’ stood for ‘Grand Unified Theory’, the philosophical system which described the fundamental forces of nature as aspects of a single superforce. The heart of the Crab’s GUTdrive was a fist-sized chunk of hydrogen locked into a superconducting bottle and bombarded to creation physics temperatures. At such temperatures only the unified superforce could act. When hydrogen was bled from the bottle the superforce went through ‘phase transitions’, decomposing into the four familiar forces of nature - strong and weak nuclear, gravitational and electromagnetic.

And, just as steam releases heat when it goes through a phase transition by condensing to water, so at each transition of the superforce a pulse of energy was emitted.

Poole said to his father, ‘The Crab uses GUT phase energy to flash comet ice to plasma; the superheated plasma is expelled through a superconducting nozzle ...’

Harry nodded, peering down the mile of superstructure to the residual lump of comet which had brought them in from the Oort Cloud. ‘Sure. But it was that  same phase transition energy, liberated during the cooling period after the Big Bang, which drove the expansion of the universe itself.

‘That’s what seems so awesome, when you stop and think about it, Michael. We’ve spent a year scooting around the Solar System - and now we’re making Jupiter himself cast a shadow - and we’re doing it by harnessing the energies of creation itself. Doesn’t it make you wonder?’

Poole rubbed the side of his nose. ‘Yes, Harry. Of course it does. But I don’t actually think that sort of attitude is going to help us all that much, in the next few days. I’d rather not feel awed by the workings of our own drive, right now. Remember we’re going to be dealing with humans from fifteen centuries into the future ... or for all I know, with artificial life forms, or with aliens, even.’

Harry leaned closer to Poole and grinned. ‘Not all of us AI are such terrible things, Michael.’

Poole narrowed his eyes. ‘Push your luck and I’ll pull your plug.’

Harry grumbled, ‘Maybe these superpeople from the future will be advanced enough to recognize the rights of AIs. Such as the right to continuous consciousness, for instance. Anyway, I know it’s all talk.’

‘If you don’t get your fingers out of my head then I’ll shut you down, talk or not, you old fart.’

An alarm chimed through the lifedome. The Crab, sailing barely a thousand miles over a sea of purple clouds, was near its closest approach to the planet; and now the battered old ship swept around the limb of Jupiter and emerged into the light of the distant sun. Sol, shrunken by distance, lifted its rays through layers of cloud at Jupiter’s flat-infinite horizon; there was a dazzling impression of the depth of the Jovian atmosphere as clouds cast thousand-mile-long shadows over each other. The cabin was flooded with brilliance. For a second Harry’s Virtual image retained the purplish shadows cast from the cabin floor by the drive. Then the processor caught up and when Harry turned his face to the sun his profile was highlighted in yellow.

Then, like the rise of a second, angular sun, the Interface portal hurtled over the horizon towards them. Michael could see the firefly sparks of ships circling the portal, waiting for any new intrusion from the future. The Crab’s trajectory took her to within a few dozen miles of the portal; Michael stared out at the dazzling sky-blue of the portal’s exotic tetrahedral frame, let his eyes linger over those cool lines and be drawn effortlessly to the geometrically perfect vertices. The faces were like semitransparent panes of silvered glass; he could make out the watercolour oceans of Jupiter through the faces, but the cloud images were overlaid with a patina of silver-gold and were distorted, they swirled around in a fashion the eye could not quite track, like visions in a dream. And every few seconds a face would abruptly clear, just for a dazzling moment, and afford Michael a glimpse of another space, unfamiliar stars, like a hole cut into Jupiter.

The Crab swept on and away from the artifact; it dwindled rapidly behind them like an abandoned toy.

‘My God,’ Harry breathed. ‘I didn’t know how beautiful it was. I thought I could see stars in those faces.’

‘You could, Harry,’ Poole said softly. ‘It really is a gateway to another time, another place.’

Harry leaned towards Michael. ‘I’m very proud of you.’

Poole stiffened and pulled away.

Harry said, ‘Listen, what do you really think we’re going to find out here?’

‘Aboard the craft from the future?’ Poole shrugged. ‘Since they haven’t communicated with us apart from that single message from Miriam when they came through the Interface a year ago, it’s difficult even to extrapolate.’

‘Will humans still be recognizably human, do you think?’

Poole swivelled a glare at Harry. ‘And are we “recognizably human”? Look at us, Harry; I’m an AS-immortal, and you’re a semi-sentient AI.’

‘Semi-sentient?’

‘Superficially we look human enough, and we’d probably claim to be human, but I don’t know if a man of, say, a thousand years ago would recognize us as members of the same species as himself. And now we’re talking another fifteen centuries down the road ...’

Harry wiggled his fingers in the air, pulling a face. ‘A third arm growing out of the centre of the face. Disembodied heads, bouncing around on the deck like footballs. What do you think?’

Poole shrugged. ‘If gross modifications like that are efficient, or serve a purpose, then maybe so. But I don’t think any of that matters a damn, compared to what’s going on inside their heads. And what they’ve built.’

‘What about technology?’

‘I guess I’d put singularity physics a long way up the list,’ Poole said. ‘The manipulation of spacetime curvature . . . We’ve already got a mastery of high-density, high-energy physics - that’s the heart of the GUTdrive, and of the exotic matter which the Interface portals were built of.’

‘And in fifteen more centuries—’ Harry prompted.

‘How far could we take this? I’d anticipate the manufacture of singularities themselves, on the scale of a few tons up to, maybe, asteroid masses.’

‘What for?’

Poole spread his hands wide. ‘Compact power sources. If you had a black hole in your kitchen you could just throw in the waste and see it compressed to invisibility in a fraction of a second, releasing floods of usable short-wavelength radiation. And how about artificial gravity? Bury a black hole at the centre of, say, Luna, and you could raise the surface gravity as high as you like.’

Harry nodded. ‘Of course you’d have to find some way of keeping the singularity from eating the Moon.’

‘Yeah. Then there are gravity waves, to be generated by colliding black holes. You could build tractor beams, for instance.’ Poole settled back into his couch and closed his eyes. ‘Of course, if they’ve taken this far enough, maybe they will have found some use for naked singularities.’

‘And what’s a naked singularity?’

‘ ... Maybe we’re going to find out.’

Now they were entering a region of space filled with ships; hundreds of drive sparks flitted over the patient ocean of Jupiter. The ships were too distant to  afford any detail, but Poole knew that there must be Navy ships from the inhabited Jovian moons, science craft from the inner Solar System, and God-damned tourists and rubbernecks from just about everywhere. A subdued chatter in the background of the lifedome told him that signals were starting to come in from that motley armada - since the receipt of Berg’s message a year earlier, Poole knew, Jovian space had been the centre of attention for most of the human race, and his own arrival here had been the most eagerly anticipated event since the emergence of the future ship itself.

He ignored the messages, letting Virtual copies of himself handle them; if there was anything devastating they’d let him know.

Peering into the crowded space ahead, and after his decades of isolation in the bleak outer lands of the Solar System, Poole felt a pang of absurd claustrophobia. He was driven on by curiosity as well as by a residual concern for Miriam Berg and her crew; but now that his year-long journey in from the Oort Cloud was complete he found he really, really didn’t want to be here, back among the fetid worlds of humankind.

Harry was studying him, his youthful brow creased. ‘Relax, son,’ he said. ‘It was never going to be easy.’

‘Oh, for Christ’s sake, shut up,’ Poole snapped. Even as he spoke he was aware of an odd feeling of relief at having someone, or something, reasonably tangible outside his own head to react to. ‘I should put you in an electronic bottle labelled “Dad”, and take you out when I feel the need of another patronizing fatherly homily.’

Harry Poole grinned, unmoved. ‘Just doing my job,’ he murmured.

Now the Crab, drive still blazing ahead of her, was approaching the most dense knot of ships in the sky. The cloud of vessels, as if sensing the approach of the Crab, began to part.

Inside that firefly mist Michael could make out the lines of something huge, a splash of green against the murky pink of Jupiter.

‘That’s it,’ Poole said, finding his voice hoarse. ‘The ship from the future. Time to go to work ...’ He snapped a command into the air.

The crowded universe outside the lifedome was clouded by a sudden hail of pixels which danced like dust motes around the Crab, slowly congealing into planes, orbs and strands around the lifedome. Harry squirmed in his seat, mouth open, as he watched the huge Virtual take shape around the ship. At last they were looking out through eyes which were each at least a hundred yards wide, with eyelids which swept like rainstorms over the glistening lenses. A nose like a vast engineering project, with nostrils like rocket nozzles, obscured the Crab’s GUTdrive module; and huge sculpted ears sailed alongside the lifedome.

A mouth, whale-sized, opened moistly.

‘My God,’ Harry breathed. ‘It’s you, isn’t it? We’re looking out through your face.’

‘I couldn’t think of any other way to be sure we were identified properly. Don’t worry: the Virtual is all show; it’s not even as sentient as you are. It repeats a five-second phrase of greeting, over and over again.’

‘So how will they hear what it has to say?’

‘Harry, the Virtual is two miles high,’ Poole said, irritated. ‘Let them lip-read!’

Harry swivelled his head, surveying the nostrils, the cable-like hairs above the cabin, skin pores the size of small asteroids. ‘What a disgusting experience,’ he said at last.

‘Shut up and watch the show.’

Now there were ships all around the camouflaged Crab. Poole recognized Navy ships which bristled with weapon ports, science platforms open and vulnerable, even one or two inter-moon skitters which should surely never have been allowed so close. Many of the larger craft followed the same basic design as the Crab, with drive unit and living quarters separated by a stem; from this distance the ships looked like lighted matchsticks, scattered through space.

‘How do you think the men from the future will react to us?’ Harry asked with sudden nervousness.

Poole, glancing across, saw Harry chewing a nail, a habit he remembered from a distant childhood. ‘Maybe they’ll shoot us out of the sky,’ he said maliciously. ‘What do you care? You’re tucked up in bed on Earth, well away from any danger.’

Harry looked at him reproachfully. ‘Michael, let’s not go over that again. I’m a Virtual, but I have my identity, my sense of being.’

‘You think you do.’

‘Isn’t that the same thing?’

‘Anyway, I doubt if we’re in any danger,’ Poole said. ‘The future people haven’t made any attempt to use weapons so far; why should they now?’

Harry nodded grudgingly. ‘True.’ After the future ship had settled into its orbit around Jupiter there had been several attempts by Navy ships to approach the craft. The future humans hadn’t responded, or fired on the Navy ships; they’d simply run away, faster than they could be tracked.

‘Maybe they haven’t any weapons,’ Harry said.

Poole pursed his lips. ‘That’s possible, I guess. They do have their super-drive, though.’

‘I know there’s speculation that could be some kind of hyperspace drive,’ Harry said.

‘Maybe. But if that’s true we’ve no idea how it works. It’s not possible to extrapolate from existing technologies, the way I speculated about singularity technologies.’

‘Maybe it’s not a human invention. Maybe it’s alien.’

‘Anyway, I don’t think we’re in any danger of being fired on; and if they want us to come in they’ll not run away.’

‘How reassuring,’ the Virtual murmured.

Now the last few layers of craft peeled away before them, the GUTdrive fire-sparks scrabbling aside like scared insects.

The future craft was revealed, like a fragment of landscape emerging through a layer of cloud. The Crab’s drive died at last, and Poole’s Virtual, mouthing its idiot words of greeting, loomed over a disc of green Earth a quarter-mile wide. Poole could clearly make out the ring of ancient stones at its centre, like grey-brown scars against the greenery. A belt of anonymous-looking dwellings  encircled the stones, and beyond the belt grass grew as in some surrealist’s vision, all the way to the edge of the world; the green of it clashed in his eyes with the purple-pink of Jupiter, so that it was as if the craft were encircled by a scar of indeterminate colour.

Close to the rim Poole made out a splash of metal, a scarred crater in the grass. Could that be a boat from the Cauchy?

Sparks of light, like entrapped stars, were sprinkled over this floating fragment of Earth. And here and there Poole could see tiny, insect-like forms crawling across the landscape. People? He imagined faces upturned in wonder to his own vast, smiling mouth.

He scanned the lifedome’s instrument displays briskly, watching data chatter in on the lifeboat’s mass - about that of an asteroid - and its gravitational configuration and radiation characteristics.

‘I’ve seen pictures and I’ve read about it,’ Harry said, ‘but I don’t think I really believed it until now.’

‘It looks more fragile than I expected,’ Poole murmured.

‘Fragile?’

‘Look at it. Why build a timeship under a clod of earth like that, with so little protection? ... Unless, perhaps, you wanted to hide what you were doing.’

‘They can run, but they can’t fight,’ Harry said.

‘Yeah. Maybe these aren’t the heroic, superpowered gods from the future we anticipated after all. Maybe these people are refugees.’

Harry seemed to shiver. ‘Refugees from what?’

‘Well, at least they haven’t fled from us yet. Come on; let’s get to the boat and see if they will let us land.’
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Michael Poole brought the Crab’s boat down near the grassy lip of the craft from the future, close to the wreckage of a lifeboat.

Followed by the Virtual of his father, he walked out onto a green plain. For a moment he felt disoriented. Beneath his feet there was grass, the blades coarse enough for him to feel them through the soft soles of his boots; globes the size of his fist hovered eight feet above him, giving off a Sol-like yellow warmth, and towards the centre of the disc-craft a concentration of the globes produced a cosy, Earthlike island of light. There was even a hint of blueness about the layer of atmosphere over the disc of land.

But above him - like some immense roof over creation - hung the banded clouds of Jupiter. It took a conscious effort not to cringe from that lowering sky.

‘You know,’ he said to Harry, ‘I found it quite hard to step out of the boat. I feel naked, standing here.’

‘I know what you mean.’ Harry took a deep, theatrical sniff. ‘But the air smells as good as the tests showed it to be. Why, you can even smell the grass growing.’ He bounced on his toes. ‘And near Earth-normal gravity, as we estimated from orbit.’

‘Quit showing off,’ Poole grumbled. ‘It’s hard to understand how anyone could have the guts to ride through time clinging to this damn thing.’ He thought of Berg huddled against this ground as the broken exotic-matter walls of the wormhole hurtled past her, and he felt an unfamiliar stab of protectiveness. Damn it, Berg could look after herself as well as anyone he’d known - certainly a lot better than he could himself - but nobody deserved to be put through such an experience.

His protectiveness began to fade to an uncertain guilt, as he wondered if he ought to hold himself responsible, if indirectly, for the chain of events which had resulted in this.

He watched Harry walk out of sight around the Crab’s boat; the craft, a cylindrical lump of metal still frosted from the chill of space, sat on this plain of grass as incongruous as a bullet on an altar-cloth.

‘My God,’ Harry called.

Poole followed his father. Harry stood, hands on hips, surveying the wrecked lifeboat they’d seen from the Crab.

The boat had been sliced open like a ripe melon. The laser-strokes through the hull were razor-sharp - almost pleasing in their clarity and neatness. Poole  could see how the interior of the craft had been scorched and melted, and how partitions had softened and flowed towards the soil.

‘Well, it’s no ordinary wreck,’ Harry said. ‘And look.’ He pointed to an intact hull panel. ‘See the registration?’

‘It’s from the Cauchy. Harry, this is Miriam’s boat, it has to be.’ A kind of helpless panic surged through him. ‘What the hell’s been done to her?’

‘Nothing, Michael. I’m all right. See?’

Poole whirled at the sound of the deep, slightly hoarse, and desperately familiar voice. He saw all of her as if in a blur - the tough, lively face, the thatch of cropped hair, eyes that looked soft with tears. Without willing it he found himself in her arms. Miriam was a few inches taller than Michael, and her slim body, encased in a coarse, pink jumpsuit, was tense for a moment, though her arms encirded his back; and then she relaxed, and the length of her body pressed against his. He buried his face in the soft warmth of her neck.

When he was able he released her, grasped her shoulders and peered into her face. ‘My God, Miriam, I thought you were dead. When I saw the lifeboat—’

She smiled, her lips thin. ‘Not very friendly of them, was it? But they haven’t done me any harm, Mike; they just’ - now the stiffness returned - ‘they just stop me from doing things. Maybe I’m getting used to it. I’ve had a year of it now ...’

‘And the journey through time? How was that?’

Her face seemed to crumple, before she regained control. ‘I survived it,’ she said.

Poole stepped away from her with a sense of embarrassment. He was aware of Harry standing close beside him, but kept his eyes averted from Harry’s face; he was two centuries old, and he was damned if he was going to put up with any more fatherly affection. Not right now.

There was a woman with Miriam, he saw now: as tall as Miriam, slightly scrawny, her thin, bony face young-looking and pretty - except for a dome of a shaven head, which Poole found it hard to keep his eyes away from. The woman regarded him steadily. Her pale-eyed gaze was somehow disturbing: Poole saw in it the naivety of youth overlaid with a kind of blank impassivity.

Harry stepped forward to the girl and held out his arms. ‘Well, Michael got his welcome; how about me?’

Michael groaned inwardly. ‘Harry—’

The girl swivelled her head to Harry and took a neat step back. ‘That would be pleasant if it were possible, sir,’ she said, her face solemn.

Harry grinned and shrugged theatrically. ‘Are my pixels showing again? Damn it, Michael, why didn’t you tell me?’

Berg leaned close to Poole. ‘Who’s the asshole?’

‘Would you believe, my father?’

Berg screwed up her face. ‘What an embarrassment. Why don’t you pull the plug? He’s only a Virtual.’

‘Not according to him.’

‘Michael Poole.’ Now the girl, having extricated herself from Harry’s attention, was facing Poole; her complexion was quite poor, the skin around her eyes  bruised-looking and tired. Poole felt himself drawn to the weakness of this girl from the future - such a contrast to the high-technology superbeings he’d imagined in his wilder moments. Even the single-piece coverall she wore was, like Miriam’s, of some coarse, cheap-looking artificial fabric.

‘I’m Poole,’ he said. ‘You’ve already met my father.’

‘My name is Shira. I’m honoured to meet you.’ Her accent was modern-sounding but neutral. ‘Your achievements are still famous, in my day,’ the girl said. ‘Of course we would not be here to meet you without your Interface project—’

Berg cut in sharply, ‘Is that why you let them land, instead of blowing them out of the sky?’

‘We would not have done that, Miriam Berg,’ Shira said. She sounded vaguely hurt.

‘Okay, but you could have cut and run with your hyperdrive, like you did from the other ships—’

The word hit Poole like a slap to the face. ‘They do have a hyperdrive?’

Berg said sourly, ‘Sure. Now ask if she’ll let you inspect it.’

Harry pressed forward and pushed his young face close to the girl’s. ‘Why have you come here, to our time? Why has there been only one message from this craft to the rest of the Solar System?’

‘You have many questions,’ Shira said, holding her hands up before her as if to ward Harry off. ‘There will be time to answer you at leisure. But, please, you are our guests here; you must allow us to receive you into our hospitality.’

Harry pointed at the sliced-open wreckage of the Cauchy lifeboat. ‘Some hospitality you’ve shown so far.’

‘Don’t be crass, Harry,’ Poole said, irritated. ‘Let’s hear what they have to say.’ He turned to the girl and tried to sound gracious. ‘Thank you, Shira.’

‘I’ll take you to my home,’ Shira said. ‘Please follow me.’ And she turned and led the way towards the centre of the earth-craft.

 Poole, Harry and Berg trailed a few paces behind Shira. Harry’s Virtual eyes flicked everywhere as they entered the loose maze of single-storey, grey-walled buildings which covered the central section of the craft.

Poole tried to keep from touching Berg, from grabbing her again as if he were a boy.

As they walked, Poole had the odd sensation that he was stepping into, and then climbing out of, shallow dimples in the grass-coated earth; but the area looked level, as far as he could see. The dimples seemed to be about a yard in width. He watched Shira covertly as she led them through the little village; she was walking gracefully, but he noticed how she, too, rocked backwards and forwards from the vertical by a few degrees, as if negotiating invisible potholes.

Harry, of course, sailed a fraction of an inch over the grassy surface.

Harry leaned close to Berg and whispered, ‘She looks about twenty-five. How old is she really?’

‘About twenty-five.’

‘Don’t kid me.’

‘I’m serious.’ Berg ran a hand through her wire-stiff crop of hair. ‘They’ve lost AS technology ... or, rather, had it taken away from them. By the Qax.’

Harry looked as if he couldn’t believe it. ‘What? How can that have happened? I imagined these people would be far in advance of us ... That was part of the thrill of Michael’s time-interface experiment in the first place.’

‘Yes,’ Poole said grimly, ‘but it looks as if history isn’t a monotonic process. Anyway, who are the Qax?’

‘She’ll tell you,’ Berg said grimly. ‘She won’t tell you much else, but she’ll tell you about the Qax. These people call themselves the Friends of Wigner.’

‘Wigner?’ Poole asked. ‘Eugene Wigner, the quantum physicist?’

‘As far as I know.’

‘Why?’

Berg shrugged sadly, her bony shoulders scratching against the rough material of her jumpsuit. ‘I think if I knew the answer to that, I’d know most of it.’

Poole whispered, ‘Miriam, what have you found out about the gravity generator?’

Berg looked at him. ‘Do you want the detail, or just a précis?’

‘A précis will do—’

‘Diddley squat. They won’t tell me anything. I don’t think they want to tell  anybody anything. Frankly, I think they’d prefer I wasn’t here. And they certainly weren’t enamoured of me when I smuggled out my signal to you.’

‘Why me?’ Poole asked.

‘Partly because I thought that if anyone could figure out what’s going on here it would be you. And partly because I thought that you had a better chance than anyone else of being allowed to land here; yours is about the only name from our era these people know. And partly—’

‘Yes?’

Berg shrugged, on the edge of embarrassment. ‘Because I needed a friend.’

Walking beside her, Poole touched her arm.

He turned to the Virtual. ‘Harry, these invisible dips in the landscape—’

Harry, surprised, said, ‘What dips?’

‘They’re about a yard apart,’ Poole said. ‘I think they’re caused by an unevenness of a few per cent in whatever’s generating the gravity in this place.’

Berg nodded. ‘I figured out that much. We must be climbing in and out of little gravity wells, right?’

‘Harry, tell me if the dips are consistent with a distribution of point masses, somewhere under the surface in the body of the craft.’

Harry nodded and looked unusually thoughtful.

‘What does he know?’ Berg asked.

‘I’m not asking him,’ Poole said patiently. ‘I’m really asking the boat. Miriam, Harry’s like a camouflaged terminal to the boat’s central processor; one of the main reasons - no, the main reason - for bringing him along is that the future folk might find him easier to accept than a packful of lab equipment.’

Harry looked pained, but he kept ‘thinking’.

They reached what was evidently Shira’s ‘home’, a conical ten-feet-tall tepee.  There was an open triangular entrance. Smiling, Shira beckoned them in. Poole ran a fingertip over the edge of the doorway; the dove-grey material of the tepee was rigid, vaguely warm to the touch - so not metallic - and felt more than sharp enough to cut flesh.

Two of the fist-sized light-globes hovered near the roof of the tepee, casting softened double shadows; they bobbed like paper lanterns in response to random currents in the air. The inner walls were blank of decoration - they bore the same dull dove-grey sheen as the exterior - and the floor area, fifteen feet across near the base, contained a single piece of furniture, a low, hard-looking bed, and what looked like thick rugs, or perhaps scatter-cushions.

They stood around awkwardly. Interestingly, now they were inside the tepee Harry seemed to be having trouble with his resolution; his face and limbs crumbled into sugar-cube-sized pixels, and then reassembled.

Shira bade them sit, and left them.

Stiffly, Berg and Poole pulled a couple of the cushions to the centre of the floor and sat, a few inches apart; Harry made a show of sitting on the bed, but the resolution was so poor that from time to time he broke up into such a cloud of disparate pixels that Poole could see right through him, to the grey wall. Poole laughed. ‘You look terrible,’ he said.

‘Thanks,’ Harry said, his voice indistinct. ‘It’s the material of the walls; it’s blocking the signal from the boat. What you’re getting is scattered through the doorway.’

‘What about the gravity wells?’

Harry nodded, his face furred with pixels. ‘You were right. The dips are consistent with point masses, ten million tons each, set out in a hexagonal array a yard under the surface we stand on ... Here comes Shira.’

Shira floated through the doorway, smiling, bearing three plates on a tray. ‘From our kitchens. I’m sorry there’s nothing for you,’ she said to Harry. The Virtual’s reply was lost in a defocused blur - mercifully, thought Poole.

The light-globes, clearly semi-sentient, dipped closer to their heads, casting an incongruously cozy light over the meal. The globes didn’t seem to be aware of Harry, though, and drifted through his head and upper chest; Harry, stoical, ignored them. Poole wasn’t hungry but he used the plain metal cutlery Shira handed him to cut into his meal curiously. The food was hot. There was something which had the fibre of a white meat, and a thick green vegetable like cabbage, soft as if overboiled. Shira poured a clear, sparkling drink from a bottle into small blue beakers; sipping it, Poole found it had a sweet, mildly alcoholic tang, like a poor wine.

‘It’s good,’ he said, evoking a polite smile from Shira. ‘What is it?’

‘Sea food,’ said Berg around a mouthful. ‘The meat stuff is based on an edible fungus. And the green sludge is processed seaweed.’

Shira nodded slightly, in assent.

‘Sounds efficient,’ Poole said.

‘It is,’ said Berg sourly. ‘Although that’s all it is. Mike, they’ve shown me some pictures of their Earth. Cities flattened. The continents bordered by thick, chlorophyll green: offshore farms. The produce from what’s left of the planet’s  arable dry land is exported off-planet. The complex molecules are highly prized, apparently, and raise a good price. For the Qax. Michael, they’ve turned the planet into a damn factory.’

Dark speculations filled Poole’s head. Shira’s poor physical state, the confiscation of AS technology, the occupation of Earth by an alien power ... When he’d envisaged the future to which he had built a bridge he’d foreseen strangeness, yes, but progress . . . dignity.

Instead, here was this shabby girl with her flavourless food ...

He asked Berg, ‘Who do the Qax get a good price from?’

She turned to him with a thin, strained smile. ‘You’ve a lot to catch up on, Michael. It’s a big galaxy out there. A jungle. Dozens, hundreds of races competing for resources.’

Poole put his plate down beside him on the rug, and faced Shira calmly. ‘I’m full of questions,’ he said. ‘And the fragments Miriam has learned have only added to them. I know you’re reluctant to share what you know, but—’

‘I won’t deny that,’ Shira said, graciously enough. Her eyes were warm. ‘But you are a scientist, Michael Poole; and the skill of a scientist is in asking the right question.’ She gestured, indicating the tepee, her fragment of world. ‘From all you have seen today, what is the right question, do you think? Ask it and I shall try to answer you.’

Harry, a blur of pixels, murmured: ‘The right question? But how—’

Poole shut out Harry’s voice and tried to focus, to find the key to all this teeming strangeness, a way into the girl’s bizarre world. ‘All right,’ he said. ‘Shira - what are the walls of the tepee made of?’

Shira nodded, a faint smile on her thin lips. ‘Xeelee construction material,’ she said.

‘And who,’ asked Poole carefully, ‘are the Xeelee?’

Shira sipped her wine and, thoughtfully, answered him.

 The Xeelee owned the universe.

When humans emerged from the Solar System, limping along in the first sublight GUTdrive ships, they entered a complex universe peopled by many intelligent races. Each race followed its own imperatives, its own goals.

When humans dealt with humans, in the days before interstellar flight, there had always been a residual bond: they all belonged to the same species, after all. There had always been a prospect of one day communicating, sharing, settling down to a mutually acceptable system of government.

Among the races men encountered, as they peered in awe about their suburb of the Galaxy, there was no bond; there was no law, save the savage laws of economics.

Not two centuries after Poole’s time, Earth had been captured and put to work by the group-mind aquatic creatures called the Squeem.

Harry whistled. ‘It’s a tough place out there.’

‘Yes,’ Shira said seriously. ‘But we must regard junior races like the Squeem - even the Qax - as our peers. The key advantage held over us by the Squeem, in those first years, was hyperdrive technology.’ But the hyperdrive, like many  other of the key technological components of the local multispecial civilization - if it could be called that - was essentially Xeelee in origin.

Wherever men, or any of the races men dealt with, had looked, the Xeelee were there, Shira said. Like gods, aloof from the rest: all-powerful, uncaring, intent on their own vast works, their own mysterious projects.

‘What are those projects?’ Poole asked.

Nobody knew, Shira said. It was hard to be sure, but it seemed that the other junior races were just as ignorant.

Berg leaned forward. ‘Are we sure the Xeelee exist, then?’

‘Oh, yes,’ said Shira with certainty.

The Xeelee were aloof ... but a little careless. They left fragments of their technology around for the junior races to pick up.

‘We think this stuff is trivial for the Xeelee,’ said Shira. ‘But a single artifact can be enough to galvanize the economy of a race - perhaps give it a significant advantage over its neighbours.’ Her face, in the uneven light of the hovering globes, looked still more drawn and tired. ‘Michael, we humans are new to this; and the other species are hardly open to questioning. But we believe that wars have been fought - genocides committed - over artifacts the Xeelee must regard as little more than trinkets.’

Shira gave him some examples:

Hyperdrive. Poole’s mouth watered.

The construction material: monomolecular sheets, virtually indestructible, which, in the presence of radiant energy, would grow spontaneously from the fist-sized objects known as ‘Xeelee flowers’.

Instantaneous communication, based on quantum inseparability—

‘No,’ Poole protested. ‘That’s not possible; you can’t send information down quantum-inseparability channels.’

Shira smiled. ‘Tell the Xeelee.’

Innovation among the junior races was nearly dead, Poole learned. It was a waste of effort, it was universally felt, trying to reinvent something the Xeelee had probably developed a billion years ago. And besides, while you devoted your resources to researching something, your neighbour would probably spend his on a pirated Xeelee version of the same thing and come blazing into your home system ...

Shira sketched more of the story of mankind.

The light, inefficient yoke of the Squeem was thrown off with (in retrospect) ease, and humans moved out into the Galaxy again, in new ships based on the Xeelee hyperdrive ... stolen, at second hand, from the Squeem.

Then humans encountered the Qax. And people were made to grow old again.

‘And are you here to escape the Qax?’

Shira’s mouth closed, softly. Obviously, Poole thought, he was reaching the boundaries of what Shira was prepared to tell him.

‘Well, then,’ he said, ‘your intention must be to find a way to overthrow them.’

Shira smiled. ‘You’re an intelligent man, Michael Poole. It must be obvious  that I don’t wish to answer such questions. I hope you won’t force me to be rude—’

Berg snorted and folded her arms. ‘Damn it, here’s the brick wall I’ve come up against since this clod of earth came flying up in the path of the Cauchy. Shira, what’s obvious to me is that you’re out to get rid of the Qax. But why the hell won’t you let us help you? We might seem primitive to you, but, lady, we can pack a punch.’

‘We’ve discussed this before,’ Shira said patiently.

‘But she has a point,’ Poole said. ‘If nothing else, we can offer you AS technology. You don’t have to grow old, Shira; think about that.’

Shira’s expression remained unclouded. ‘I doubt if you’ll believe me, but that really doesn’t matter.’

Harry seemed to shiver. ‘This girl gives me the creeps,’ he said, blurred.

‘I believe you,’ Poole said patiently to Shira. ‘I understand there are more important things than life itself ... But still: Miriam has a point. What have you to gain by turning aside the resources of a Solar System?’

‘Maybe they just don’t trust us to help,’ Harry mused. ‘Maybe we’d be like chimpanzees working alongside nuclear physicists ... or, perhaps she’s scared of a time paradox.’

Berg shook her head, her sour expression fixed on the girl. ‘Maybe. But I’ve another theory.’

‘Which is?’ Poole asked.

‘That if they let us know what they’re really up to, we’d stop them.’

Shira’s laugh was unconvincingly light. ‘This is a pleasant game.’

Poole frowned. ‘Well, at least I’ve learned enough to understand now some of the things that have been puzzling me,’ he said.

Shira looked nonplussed.

‘Your ship was constructed under the nose of an occupying force,’ he said. ‘So you were forced to build it in camouflage.’

‘Yes.’ Shira smiled. ‘We are proud of our deception. Until the moment of its launch, when we activated a hyperdrive shell, the earth-craft was indistinguishable from any other patch of Earth, save for the ancient stones which served further to misdirect the Qax.’

‘Hence no hull,’ Poole said. ‘But still, the craft was more than detectable. After all, it has the mass of a small asteroid; there must have been gravitational anomalies, detectable by the Qax from orbit, before its launch.’

Shira shrugged, looking irritatingly amused. ‘I cannot speak for the Qax. Perhaps they have grown complacent.’

Poole, sitting cross-legged on the thin cushion, settled back on his haunches. He peered into the girl’s calm face. There was something about Shira that troubled him. It was hard to remember that, in the absence of AS treatment, her chronological age was the same as her biological age; and youth, Poole realized with a twinge of sadness, had become a novelty in his world. But for a girl of twenty-five she had an inner deadness that was almost frightening. She had described the bloody history of mankind, the depressing vista of endless,  undignified war between the stars, even the Qax Occupation - of which her knowledge was first hand - with flat disinterest.

It was as if, Poole realized uneasily, life held no meaning for this girl.

He leaned forward. ‘All right, Shira, let’s not play games. I know what you’re doing here; what I don’t yet know is why you’re here.’

Shira dropped her eyes to the empty tray, the cooling food. She asked quietly, ‘And what is it, in your judgement, that we are intending to do?’

Poole thumped his fist against the Xeelee-material floor. ‘Your earth-craft is a honeycomb of singularities. And that, apart from the hyperdrive, is all you seem to have brought back through time. And you’ve stayed in Jovian orbit. You could have used your hyperdrive to go anywhere in the System, or beyond ...

‘I think you’re planning to implode Jupiter; to use your singularities to turn it into a black hole.’

He heard Harry gasp. Berg touched his shoulder. ‘My God, Michael; now you know why I wanted you here. Do you think they can do it?’

‘I’m sure they can.’ Poole kept his eyes locked on Shira’s downturned face. ‘And it’s obvious that the project is something to do with the overthrow, or the removal, of the Qax from their future occupation. But I don’t yet know how it will work. Nor have I decided if we should let them do it.’

Shira lifted her head to him now, her weak blue eyes lit by a sudden anger. ‘How dare you oppose us? You’ve no idea what we intend; how can you have the audacity—’

‘How can you have the audacity to change history?’ Poole asked quietly.

Shira closed her eyes and sat in a lotus-like position for a few seconds, her thin chest swelling with deep, trembling breaths. When she opened her eyes again she seemed calmer. ‘Michael Poole, I would prefer you as an ally than as an enemy.’

He smiled at her. ‘And I you.’

She stood, her limbs unwinding gracefully. ‘I must consult.’ And, without saying any more, she nodded and left.

Poole and Berg picked at the now cold food; Harry watched them through a haze of static.
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Parz, alone, curled up tightly, floated in Spline entoptic fluid. ‘Jasoft Parz. Jasoft. You should wake now.’

Parz uncurled abruptly, the dense liquid and his skintight environment suit making the movements of his limbs heavy. He blinked to clear sleep from his eyes. A single light-globe floated with him in the three-yard-wide chamber which contained him; the heavy fluid, disturbed by his movements, cast graceful, waved shadows on the blood-red walls.

For a second he was disoriented, unable to remember where he was, why he was here; he thrashed, helpless as a hooked fish, clumsily swimming towards the nearest wall. Tubes trailed after him like transparent umbilical cords, linking him to a heavy metal box fixed to one wall.

‘Parz. Are you awake? It is time.’

The voice of the Qax - of the new Governor of Earth, the bleak, murderous Qax from the future - sounded again, but it had an oddly calming effect on Parz as he clung to thick folds in the fleshy wall of the chamber; his fragmented attention focused on the words, and something of his composure returned.

He whispered, finding his throat closed and dry. ‘Yes, I’m awake.’

‘I will open the eyelid.’

‘No, please.’ Jasoft, with a bizarre sense of modesty, felt reluctant to have the curtains of this makeshift sleeping chamber drawn aside before he was fully ready. He pushed away from the wall and operated controls embedded in the right wrist of his suit. ‘Give me a minute.’

The Qax did not reply; Parz envisaged its impatience.

Parz’s skinsuit, a transparent overlay over thin cotton garments, had been designed for long-duration wear. Now Parz felt the material whisper over his skin; his pores were cleansed, his beard, toe- and fingernails trimmed. A nipple popped out of the inside of his faceplate, which he pressed to his lips, and an ice-cool liquid flavoured like fresh apple juice coursed into his mouth. When he was done he opened his mouth and let ultrasonics work on his teeth.

He emptied his bladder and watched the waste filter back along the pipes to the wall unit for recycling.

His breakfast and toilet over, Parz spent a few minutes bending and stretching, trying to work all of his major muscle groups. He worked particularly hard on his back and shoulders; after eight hours in a foetal position his upper  spine - still heavy with age, despite the AS treatments - creaked with a papery stiffness.

When he was done his breathing was a little deeper and he felt the tingle of fresh blood reaching the surface of his flesh. Ruefully, he realized that this was as good as he was going to feel all day. These suits were good at what they did, but living in one was no substitute for a decent cabin: for waking up to a shower with fresh water, and a breakfast of something you could actually bite into, damn it.

Well, that hadn’t been an option. Nor had his attendance on this whole damn mission of the Qax’s, of course.

‘Parz,’ the Qax rasped. ‘You’ve had five minutes.’

Parz nodded. ‘I’m sorry,’ he said. ‘I needed time to wake up properly.’

The Qax seemed to think that over. ‘Parz, the next few subjective hours could be the most significant in the history of both our species. You are privileged to be the only human of your era to witness these events. And you took time to cleanse yourself after your sleep?’

‘I’m human,’ Parz snapped. ‘Even when the world is coming to an end I have to put my trousers on one leg at a time.’

The Qax considered that. ‘And your metaphorical trousers are now on?’

‘Open the damn eyelid.’

The walls of the Spline’s huge eyeball trembled, sending small shock waves through the heavy entoptic fluid to brush against Jasoft’s skin. Muscles hauled at sheets of heavy flesh, and the eyelid lifted like a curtain. Through the rubbery greyness of the Spline’s cornea, salmon-pink light swept into the eyeball, dwarfing the yellow glow of Jasoft’s light-globe, and causing his slender, suspended form to cast a blurred shadow on the purple-veined retina behind him. Jasoft swam easily to the inside face of the pupil; feeling oddly tender about the Spline’s sensations, he laid his suited hands carefully on the warm, pliant substance of the lens.

Outside, the universe was a blurred confusion of pink, gunmetal grey and baby blue; Jasoft kept his eyes steady, giving their image-enhancing software time to work. After a few seconds deconvolution routines cut in with an almost audible click, transforming the blurred patches to objects of clarity, and therefore menace.

There was Jupiter, of course: huge cyclones tracked across its bruised, purple-pink countenance. Another ship glided past - a second Spline, its pores bristling with sensors and weaponry. The eyeball Parz inhabited rotated to follow the second ship, and swirls in the entoptic fluid buffeted Parz, causing him to bounce gently against the lens.

Now Parz’s Spline turned, driven by some interior flywheel of flesh, blood and bone; the eye swept away from Jupiter and fixed on the baby-blue patch he’d seen earlier, now resolved into a tetrahedron of exotic matter. Sheets of elusive silver-gold stretched across the triangular faces of the Interface portal, sometimes reflecting fragmented images of Jupiter, and sometimes permitting elusive glimpses of other times, other starfields.

The portal came steadily into Parz’s view. The Spline must already be inside  the squeezed-vacuum exoticity zone which surrounded the mouth of the wormhole itself, and soon the portal was so close that Jasoft had to press his faceplate against the warm Spline lens to make out its vertices.

‘It’s almost time,’ he whispered.

‘Yes, Ambassador,’ the Qax growled. ‘Almost time.’

The words which sounded in his headpiece were - as ever - bland, synthesized, the product of a translator box somewhere in the Spline. ‘Qax, I wish I knew what you were feeling.’

The Qax paused for some seconds. Then, ‘Anticipation. Anticipation of satisfaction. My goal is close. Why do you ask this?’

Jasoft shrugged. ‘Why not? I’m interested in your reactions. Just as you must be interested in mine. Otherwise, why would you have brought me here?’

‘I’ve explained that. I need a way into human perceptions.’

‘Rubbish,’ Parz said without anger. ‘Why do you bother to justify yourself in that way? Qax, you’re travelling back in time to destroy humanity - to eradicate forever the unlimited potential of a species. What do you care about human perception?’

‘Jasoft Parz,’ the Qax said, its voice almost silky now, the relish audible, ‘you are the only human to return through time with this Qax expedition. Fifteen centuries ago humans were still largely confined to the dull star system of their birth. When we have destroyed the home planet - and scoured the neighbouring worlds and spaces - you will be the only human left alive. And, with the termination of your species’ line, you will also be the last human. How will that feel?’

Parz felt his lifetime of compromise - of diplomacy - weigh down on him, a cargo still heavy despite his AS rejuvenation. He tried, as he’d tried before, to comprehend the significance of the Qax’s monstrous act. Surely it was his duty, as the last human, to feel the pain of this crime, to suffer on behalf of his race.

But he couldn’t. It was beyond him. And, he thought, he had moved beyond hope.

He wondered how he’d feel, though, if he had children of his own.

He nodded, infinitely tired. ‘So. You’ve brought me here so you can watch me, as I watch my race die. I did not understand before; I guess I was hoping for - what? nobility? - from the murderer of my species. But it really is as petty as that. My reaction, the grief of one man, will amplify for you the emotional significance of the event. It will heighten your pleasure. Won’t it?’

‘Pleasure? I am not psychopathic, Jasoft Parz,’ the Qax said. ‘But the sweetness of my revenge will be great.’

‘Revenge for what?’

‘For the destruction of my own world, of the home of the Qax, by the actions of a single human.’

Parz had been told something of the story.

A few centuries after Parz’s era, there would be a human: Jim Bolder, an unremarkable man. The Qax would try to employ Bolder, to exploit him for gain. But Bolder would deceive them - somehow trick them into turning starbreakers on their own sun.

The new Governor came from a future in which the comparatively lenient Occupation of Earth had led, inexorably, to the destruction of the Qax home world, to a diaspora in which dozens of the fragile Qax had perished. In this timeline the Qax were marginalized; humans, freed of the Occupation, grew far stronger.

The Qax wanted to change all that.

Ironically, Parz had come to understand, the rebellion of the Friends of Wigner had nothing to do with the ultimate collapse of the Occupation, in this timeline. Whatever the rebels’ scheme was it was seen as irrelevant by the Qax - in fact, the sequence of time bridges initiated by the rebellion was actually an  opportunity for the Qax to move back into time, far beyond Bolder, and to rectify their earlier leniency.

Parz, baffled and disturbed by the philosophy of it all, wondered if a multiplicity of variant worlds would be initiated by this series of trips into the past, of closed timelike curves. In the original variant, the prime timeline, saw no impact on events from either the rebels’ activities or the Qax’s actions; the timeline would unfold with relentless logic to the Qax dispersal. The Qax, now, hoped to return through time to crush humanity before such events had a chance to occur; this second variant would see the emergence of the Qax as the dominant species in the absence of mankind. The rebels presumably, with their unknown project, hoped to initiate a third variant in which the Occupation would be crushed before the time of Jim Bolder - of whom, of course, the rebels could have no knowledge; to them the Occupation must have looked immense and eternal.

But even that wasn’t the end of it, Parz realized; for presumably the actions of the various groups of time travellers would interact to set off a fourth, fifth or sixth variant ... But most human philosophers seemed to agree, now, that only one of these variants could be considered ‘real’; only one could be collapsed into actuality by the observation of conscious minds.

Parz pressed his face against the warm lens material; it yielded like thin rubber. The electric-blue struts of the Interface portal had almost embraced the Spline now; the nearest face, which already blocked out the stars, the moons of Jupiter, was dark and empty, its blackness relieved only by a hint of autumn gold. Parz twisted his head about. He caught a glimpse of the second Spline he’d seen earlier; it hovered above and behind the Qax’s ship, following it towards the portal. ‘Some armada,’ he said. ‘Two ships?’

‘Two are all that is required. The humans of fifteen centuries ago will have no means of defence against the weaponry of the Spline craft. The second craft will destroy the vessel of these rebels from your present - these Friends of Wigner - while my ship will besiege Earth.’

Parz felt his throat tighten. ‘How?’

‘Starbreaker beams.’

Parz closed his eyes.

‘Maybe your revenge won’t be so sweet,’ he said, seeking advantage randomly. ‘What about causality? Maybe I’ll pop out of existence as soon as my ancestors are destroyed. Maybe you will, too. Have you thought about that? And then the  destruction of your world by this human hero will never have happened ... and you’ll have no reason, or means, to travel through time to assault the Earth.’ But then, he thought further, if the Qax did not travel back through time, surely humanity would survive to destroy the Qax world after all ... ‘We’ll be caught in a causality loop, won’t we?’

‘Jasoft Parz, causality does not operate in such a simplistic fashion. In such a circumstance the different outcomes may all exist simultaneously, like the probabilities expressed by a quantum function. But only one of those possibilities will be collapsed into actuality—’

‘Are you sure?’ Parz said grimly. ‘You’re talking about destroying a race ... about altering history on a cosmic scale, Qax.’

‘Yes, we are sure. My intention is to close off all probabilities, all variants of reality in which humanity can survive. After the destruction of your System, you will be the only human left alive.’

‘And you and I will disappear into nonexistence,’ Parz said grimly.

‘No,’ the Qax said. ‘But the timeline from which we emerged will no longer exist, as a potentiality. We will be stranded, out of time. But my job will be done.’

Yes, Parz thought, what it’s saying is possible. It was more than genocide. The Qax was plotting not just the destruction of humankind but the destruction of all variant realities in which humanity might have survived.

The Qax’s calculation somehow penetrated Parz’s numbed heart more deeply than anything else. How could a sentient being discuss such gruesome events - the destruction of species, of worlds, of timelines - in the language of cold logic, of science?

Damn it, Parz protested silently; we’re talking about the snuffing out of species - of the potential of countless billions of souls as yet unborn ...

But, as always, he realized dully, the Qax were doing nothing which humans had not tried to perpetrate on members of their own species in the past.

‘Parz, shortly we will be entering the throat of the wormhole. You must be prepared for causality stress.’

‘Causality stress?’ Parz stared into the blank, gaping mouth of the wormhole portal; the hints of silver-gold were gone now, leaving only a darkness which grew over the stars. ‘You know, Qax, you intend to destroy my home world. And yet all I feel now is a personal dread of entering that damn wormhole.’

‘You are a limited species, Jasoft Parz.’

‘Perhaps we are. Perhaps we’re better off that way.’

The Spline trembled; to Jasoft, cushioned as he was by the entoptic matter, the mile-wide animal’s shudder was like a mild earth tremor.

‘I’m frightened, Qax.’

‘Imagine my concern.’

The Spline’s shuddering became continuous; Parz felt it as a high-frequency vibration of the entoptic fluid - small waves beating against his flesh like insect wings - and an underlying bass rumble which resounded from the immense skeleton of the Spline itself. The ship was suffering.

‘Qax. Talk to me.’

‘What about?’

‘Anything,’ Parz muttered. ‘I don’t care. Anything to take my mind off this. Tell me the story of how a human destroyed your planet ... Tell me about Jim Bolder.’

‘Will destroy it. Would have destroyed it.’

‘Whatever.’

The Qax seemed to consider. ‘Perhaps. But, what an odd question for you to ask, Jasoft Parz. I must consider what you have to gain by acquiring such information. Perhaps you have some vain scheme to use the data to rehabilitate yourself in the eyes of your people ... from the race’s greatest traitor, to an unsung hero—’

Parz, surprised, frightened, looked inwards. Traitor? A month ago he would have denied the charge.

But now the Qax had changed the rules. Suddenly Parz had found himself transformed from a morally dubious collaborating diplomat into a witness to the destruction of his race ...

The Spline shuddered again, more violently, and through the entoptic medium he seemed to hear a low groan, of pain, or terror.

Could the Qax be right? Was some element of his subconscious still scheming, looking for advantage, even now? Did he, he asked himself with wonder, still entertain hope?

The Qax was silent.

Now the Spline shuddered so hard that Parz was thrown into a soft collision with the wall of the huge eyeball. It felt as if the Spline had jerked through a few hundred yards, as if hauling itself away from some source of pain.

Jasoft closed his eyes and, with a subvocalized command, ordered the software in his eyes to call up an external image of the Spline, transmitted from the companion ship.

His craft was entering the portal face, inching forward as delicately as in any docking, the curves of its flanks almost brushing the powder-blue edges of the tetrahedral framework.

Parz was a hundred hours away from the past.

The Qax spoke abruptly, its decision evidently made. ‘The human was - will be - called Jim Bolder. A man of the Occupation era - from not far into your own future, Parz.

‘Bolder was one of the last human pilots. Eventually the Qax interdiction on human operation of spacecraft will become complete, Jasoft Parz. Ships will be impounded on landing. The off-Earth human colonies will become self-sufficient. Or they will be closed, their inhabitants returned to Earth. Or they will die.

‘Men such as Bolder will lose their vocation, Parz. Their reason to be. This made - will make - it possible to recruit Bolder for a special assignment.’

The clean geometries of the Interface framework looked stark against the flesh of the Spline. At one point the Spline came within a few dozen yards of brushing the frame itself. Flesh toughened against the rigours of hyperspatial travel was boiling. As Parz watched, blisters the size of city blocks erupted on  that pocked, metal-grey surface; the blisters burst like small volcanoes, emitting sprays of human-looking blood which froze instantly into showers of red ice crystals, sparkling in the blue glow of the framework. Acres of the Spline convulsed, trying to pull the damaged area away from the exotic matter.

‘What was Bolder’s assignment?’ Parz asked.

‘Parz, what do you know of galactic drift?’

Galaxies - and clusters and superclusters of galaxies, across half a billion light-years - were moving in great, coherent streams through space. It was as if the galaxies were moths, drawn towards some unseen light ... Human astronomers had described such drift for centuries, but had never been able satisfactorily to explain it.

‘What does this have to do with Bolder?’

‘We suspected the drift had some connection with the Xeelee,’ the Qax said.

Parz snorted. ‘Come on. The Xeelee are powerful, but they’re not gods.’

‘We sent Bolder to find out,’ the Qax said mildly.

Parz frowned. ‘How? That’s impossible. Even in the fastest of our hyperdrive craft it would take centuries of subjective time—’

‘We had access to a Xeelee ship.’

Parz felt his jaw working. ‘But that’s impossible, too.’

‘Such details are unimportant. It is sufficient to know that Bolder survived his journey to the centre of the streaming.’

‘To the place where all the galaxies go.’

‘Yes,’ said the Qax. Although, close enough to the centre, Bolder had found that the structure of all but the most compact ellipticals was shattered; galaxy fragments, stars and worlds tumbled into the immense gravity well at the centre of it all, their blue-shifted light tumbling ahead of them.

‘And at the bottom of the well?’

The Qax paused.

To Parz, still studying the Spline from without, it was as if the portal framework were scorching the flesh of the hapless Spline. But it wasn’t heat, he knew, but high-frequency radiation and gravity tides raised by the superdense exotic matter which were damaging the Spline so. Parz shuddered in sympathy with the suffering Spline.

The image winked out. Parz, reduced to sudden artificial blindness, realized with a shock that his ship must now be totally inside the wormhole. With a feeling of claustrophobia and panic he snapped out subvocal commands.

His vision cleared.

The eye chamber had been reduced to the darkness within which he had first awoken; his faithful globe light still floated beside him.

So the Spline had shut its eyes. Well, he couldn’t entirely blame it.

The ship shuddered, buffeted; entoptic fluid sloshed around the spherical chamber. Parz half-swam to the nearest wall and clung to a ropy nerve channel.

‘Gravitational stress,’ the Qax murmured in his ear. ‘This wormhole is a throat in space and time, Parz: a region of stress, immensely high curvature. The throat is lined with exotic matter throughout; we are traversing a vacuum which runs  along the axis, away from the exotic matter. The minimum width of the throat is about a mile. Our velocity is three miles per second.’

‘Not fast enough,’ Parz gasped.

Vibration travelled through Parz’s grasping fingers, up through his arms and to his very core; it felt as if the Spline were being beaten by some immense fist. ‘Can the ship endure this?’

‘So the simulations tell us,’ the Qax said complacently. ‘But the creature is scarcely comfortable.’

‘Right.’ Parz clung to his nerve rope, imagining centuries unravelling around the hurtling Spline. ‘Tell me what Bolder found,’ he said through chattering teeth. ‘At the bottom of the gravity well.’

A Ring, the Qax said. A torus. Composed of some unknown, crystalline substance. A thousand light-years across. Rotating at a respectable fraction of the speed of light.

It was massive. It had caused a well in spacetime so deep that it was drawing in galaxies, including Earth’s Milky Way, from across hundreds of millions of light-years.

‘I don’t believe it,’ Parz said, still shaking in sympathy with the Spline.

‘It is an artifact,’ the Qax said. ‘A Xeelee construct. Bolder watched the Xeelee build it.’

Xeelee craft - cup-shaped freighters the size of moons, and fighters with nightdark wings hundreds of miles wide - patrolled the huge construction site. With cherry-red starbreaker beams they smashed the infalling, blue-shifted galactic fragments and plated layers over the growing Ring.

‘We believe the Xeelee have already invested billions of years in this project,’ the Qax said. ‘But its growth is exponential. The more massive it becomes, the deeper the gravity well grows, and the faster matter falls towards the site, feeding the construction crews further.’

‘But why? What’s the point of it?’

‘We speculate that the Xeelee are trying to construct a Kerr-metric region,’ the Qax said.

‘A what?’

The Kerr metric was a human description of a special solution of Einstein’s equations of general relativity. When spacetime was distorted by a sufficiently massive, rotating toroid, it could - open.

‘Like a wormhole?’ Parz asked.

‘Yes. But the Kerr-metric interface would not connect two points in the same spacetime, Parz. It is a throat between spacetimes.’

Parz struggled to understand that. ‘You’re saying that this - “Kerr-metric region” - is a doorway - a way out of our universe?’

‘Crudely, yes. The Xeelee are trying to build an exit from this cosmos.’

‘And to do it they’re prepared to wreck a region of space hundreds of billions of light-years wide . .

Suddenly Parz was blind again. Hurriedly, panicking, he issued commands; but this time his vision would not clear. The darkness in which he was immersed was deeper than that of closed eyes ... it was, he realized with a terrifying clarity,  the darkness of nothingness, of emptiness. ‘Qax.’ His own voice was muffled; it was as if all his senses were failing together. ‘What’s happening to me?’

The Qax’s voice came to him, distant but clear. ‘This is causality stress, Parz. The severance of the causal lines, of the quantum wave functions in which you are embedded. Causality stress is causing sensory dysfunction ...’

Jasoft felt his body senses softening, drifting away from him; he felt as if he were becoming disembodied, a mote of consciousness without anchor in the external universe.

The Qax continued to speak. Its voice called to Parz like a distant trumpet. ‘Jasoft Parz. This is as difficult for me, for any sentient being, as it is for you ... even for the Spline. But it will pass. Do not let it undermine your sanity. Concentrate on what I am saying to you.

‘Jim Bolder, in his stolen craft, evaded the Xeelee engineers. He returned to the Qax home system, where his journey had begun. Jasoft, the Qax are a trading nation. Bolder had returned with a treasure valuable beyond price: data on the greatest Xeelee artifact. It will not surprise you that the Qax decided to, ah, retain the data.

‘But Bolder tricked us.’

There was a glimmering around Parz now, a ghostly shimmer, a reflection of ripples, like moonlight on a sea.

‘The details have never become clear. Bolder should have emerged from hyperspace into a region surrounded by Spline warships, all bearing gravity-wave starbreaker technology ... He failed to do so. Bolder survived, escaped.

‘Starbreakers were used. In the confusion and panic, they brushed the Qax sun. It was enough to cause the sun to become unstable - ultimately, to nova.

‘The Qax were forced to flee. Dozens of individuals died in the exodus. Our power was lost, and the Occupation of Earth crumbled ...’

Jasoft Parz, bewildered and disoriented as he was, could not help but exult at this.

A grey light, without form and structure, spread around him ... No, not around him, he realized; he was part of this light: it was as if this were the grey light which shone beneath reality, the light against which all phenomena are shadows. His panic subsided, to be replaced by a sense of calm power; he felt as if he were light-years wide and yet no wider than an atom, a million years old and yet fresher than a child’s first breath. ‘Qax. What the hell is happening?’

‘Causality stress, Parz. Perceptual dysfunction. Causality is not a simple phenomenon. When objects are joined once, they become part of a single quantum system ... and they must remain joined forever, via superlight quantum effects. You should imagine you are walking across a beach, calling into existence a trail of footsteps as you go. The footsteps may fade with time as you pass on, but each of them remains bound to you by the threads of quantum functions.’

‘And when I pass out of my own region of spacetime?’

‘The threads are cut. Causal bonds are broken and must be reformed ...’

‘Dear God, Qax. Is this pain worth it, just to travel through time?’

‘To achieve one’s goals: yes,’ the Qax said quietly.

‘Finish the story,’ Jasoft Parz said.

‘Finish it?’

‘Why are the Xeelee building a way out of the universe? What are they seeking?’

‘I suspect if we knew the answer to that,’ the Qax said, ‘we would know much of the secret truth of our universe. But we do not. The story must remain unfinished, Jasoft Parz.

‘But consider this. What if the Xeelee are not seeking something beyond their Ring - but are fleeing something in this universe?

‘What do the Xeelee fear, do you suppose?’

Parz, buffeted, disoriented, could find no reply.

The Spline warship surged through time.
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The Friend of Wigner, Jaar, was waiting for Michael Poole at the entrance to the Crab’s grounded boat.

Poole stood on the boat’s exit ramp, bathed in eerie Jovian light. He looked out at the waiting young man, the scatter of Xeelee construction-material buildings in the distance, the glimpse of ancient stones - and over it all the looming, perfect curve of Jupiter.

He felt too old for this.

He’d got through the events of the previous day - the landing, the encounter with Miriam, the bombardment with the unfamiliar - on a kind of psychic momentum. But the momentum had gone now; he’d emerged only reluctantly from a troubled sleep to face the dangers, the pressures of the day, the need to find a way to deal with Miriam’s presence here.

Miriam had spent the sleeping period in the boat. Harry had had the decency to abandon his rights-for-AIs rhetoric for a few hours and had gone into stasis to leave them alone. But Miriam and Michael hadn’t slept together. What were they, kids? They had talked, and held each other’s hands, and had finally stumbled to separate bunks. Somehow, acquiescing to lust didn’t seem the right reaction to a century of separation, or the renewal of an antique, and combative, relationship.

He wished he hadn’t let Harry talk him into this jaunt. He would have exchanged all he had seen and learned to return to the sanctuary of his station in the Oort Cloud, his slow tinkering at the fringes of exotic-matter physics.

Of course if he got his head cleaned out, as Harry had done, he’d be able to face all this with a fresh eye. Well, the hell with that.

Poole walked down the ramp and on to the tough English grass. The Friends of Wigner smiled at him; Poole saw a young man, tall and whiplash thin, dressed in the standard-issue pink coverall. Bony wrists and ankles protruded from the coarse material. Under a high, clean-shaven dome of a scalp he shared the pallid, hothouse complexion of Shira, and his eyes were watery-brown. Jaar’s stance was a little awkward. Poole guessed that even fifteen centuries hence someone of this height and build would spend his life ducking to avoid looking clumsy, but there was something beyond that, something about the way the Friend’s legs looked bowed ...

Rickets. Was it possible that such a curse had been allowed to return to the Earth? Poole’s heart leapt.

‘You are Michael Poole. I am honoured to meet you.’

‘And you’re Jaar - the guide Shira promised?’

‘I am a physical sciences specialist. I trust you slept peacefully.’

‘Not very.’ Poole grinned. ‘I have too many questions.’

Jaar nodded with the solemnity of the young. ‘You have a fine mind, Mr Poole; it is natural for you to question—’

‘And,’ Poole went on sharply, ‘Shira said she’d send someone who could provide answers.’

Jaar smiled obscurely, and in that expression Poole recognized something of the abstractedness of Shira. Jaar seemed disengaged, uninterested in this little duel, or indeed in any form of interpersonal contact. It was as if he had much more important things on his mind.

‘Shira did say that there was little purpose trying to hide from you anything whose existence you had already deduced.’

‘So you’ve been sent along to humour an old man?’

‘No one sent me, Mr Poole,’ Jaar said. ‘I volunteered for the honour.’

‘It’s me who’s honoured, Jaar.’

With a little bow Jaar invited Poole to walk with him. Side by side, they strolled across the pink-stained grass towards the heart of the earth-craft.

Poole said, ‘You’re only the second Friend I’ve met ... and yet you seem very similar, in disposition, to Shira. Forgive my rudeness, Jaar, but are all you Friends so alike?’

‘I don’t think so, Mr Poole.’

‘Call me Michael. But you have an inner calm, a strange certainty - even after running the gauntlet of the Qax navy; even after falling willy-nilly through a hole in spacetime ...’

‘I am sure that what we have come here to do is right.’

Poole nodded. ‘Your Project. But you’re not allowed to tell me what that is.’

‘Like you, I was born with the curse of an inquiring mind. It must be infuriating to have an area of knowledge blocked from you like this ... I apologize. ’ Jaar’s smile was smooth, bland, unyielding; his bald head seemed oddly egglike to Poole, seamless and devoid of detail. ‘But you must not think we are all alike, Michael. The Friends are from very different backgrounds. Granted we were selected for this mission on the grounds of youth and physical fitness, so we share those characteristics; but perhaps we seem similar to you simply because we are from such a removed frame of reference. Perhaps the differences between us are diminished by our distance from you.’

‘Perhaps,’ Poole said, and he laughed. ‘But I’m not naïve, lad.’

‘I’m sure that’s so,’ Jaar said smoothly. ‘And yet, lacking AS technology, none of us shares your two hundred years, Mr ... Michael.’ For a precious second he sounded almost mischievous. ‘Perhaps you simply aren’t used to the company of young people.’

Poole opened his mouth ... then closed it again, feeling vaguely embarrassed. ‘Maybe you’re right,’ he said.

They walked silently for a while.

An inner calm, a strange certainty . . . Poole wondered if the mysterious purpose  of this mission could have some mystical, or religious, content; perhaps it wasn’t the scientific or engineering project he had first assumed. He had a sudden, bizarre image of the battered stones of the henge being aligned with a sunrise over the cloudy limb of Jupiter ...

There were certainly elements of a religious devotion among these strange young people. Their blank demeanour, their lack of hope for themselves, he thought. Yes, that was the key to it. Somehow they had no dreams of personal gain, or happiness, in all this. Perhaps the mission plan called for them to sacrifice their lives, Poole wondered; and now he imagined the fragile earth-craft, its mission over, plunging into the forbidding depths of the Jovian atmosphere, ancient menhirs tumbling away like stone chips.

But what religious sect would style itself the Friends of Wigner?

They reached the ‘village’ which surrounded the ancient henge at the heart of the earth-craft. Jaar led Poole past cones, cylinders and cubes, all a few feet above head-height and composed of the dove-grey Xeelee substance, and scattered over the grass. Save for the signs of habitation it was, thought Poole, like wandering through the play-pen of some child. Knots of young people moved about their tasks calmly and unhurriedly; some of them bore the flat, compact computing devices Berg had called ‘slates’.

They reached a hemispherical hut, anonymous among the rest. ‘What’s this?’ Poole asked. ‘Home, sweet home? No offence, but I ate enough seaweed with Shira yesterday—’

Jaar laughed, not unpleasantly. ‘No, Michael; though I would be honoured if you would be my guest in my quarters later. This building is for access.’

‘Access?’

‘To the interior of the earth-craft. To the plane of singularities.’ Jaar studied him, seeming puzzled ‘That’s what you wanted to see, wasn’t it?’

Poole smiled. ‘What are we waiting for?’

 They stepped into the dome, Jaar ducking his head under the razor-sharp lintel. Poole felt light on his feet here, almost buoyant; the surface gravity must be a little less than that outside. Inside the dome a slim cylinder rose from a floor of Xeelee material. A doorway was cut into its wall.

Jaar climbed in, hunching his thin shoulders; Poole followed. Silently the door shut, sealing them in. The chamber was cramped, seamless, filled with a diffuse, pearly light, of which Poole could find no source; it was a little like being inside a neon tube, he thought.

Poole was aware of Jaar studying him with a kind of amused patience. Now Jaar smiled. ‘This is an elevator. The terminology hasn’t changed since your day. It will take us into the interior.’

Poole nodded, feeling oddly nervous; he wasn’t exactly used to exposing himself to the possibility of physical danger. ‘Right. So we’re in an elevator shaft, cut through the plane of singularities. Hence the reduced gravity.’

Jaar seemed to respond to his nervousness. ‘If you’re not ready—’

‘You don’t have to coddle me along, Jaar.’

‘All right.’ Jaar touched a section of blank wall. He did not try to hide what  he was doing from Poole, even though he must have been aware that Poole would memorize every moment of this trip.

There was no noise. But the floor seemed to fall away. Poole’s stomach lurched and, without intending to, he reached behind himself for the stability of the wall.

Jaar murmured, ‘It will pass.’

Now, as Poole floated, a band of pressure passed up the length of his body; but it was an inverse, negative pressure, like the pressures of exotic matter, which pulled his stomach and chest outwards rather than compressed them.

Jaar still watched him steadily with his blank brown eyes. Poole kept his face carefully neutral. Damn it, he should have been prepared for this; as Jaar had said he’d deduced the structure of the interior of the craft already. ‘The plane of singularities,’ he said, his voice reasonably steady. ‘We’re passing through it. Right?’

Jaar nodded approvingly. ‘And the pressure you feel about your chest is the gravitational attraction of the singularities. When you stand on the surface of the earth-craft the plane is below you and draws you down, so simulating the gravitational field of the Earth; but here in the interior of the craft the plane is all around us.’

The gravitational plane had reached Poole’s neck now; absurdly he found himself raising his head, as if trying to keep it above water.

Jaar said, ‘Now, Michael - be ready. You may want to anchor yourself to the walls, as before.’

‘This time I’ve worked it out. We’re going to tip over. Right?’

‘Be ready.’

Now the plane passed over Poole’s head and away from him. For a few seconds there was a disconcerting feeling of sweeping upwards which rapidly changed, as Poole’s sensorium went through a hundred-and-eighty degree swivel, to a sense of plummeting head-first downwards. Then came rotation, the sharp pull of Coriolis forces at his belly. The elevator cage was turning about an axis somewhere near his waist. Oddly enough Poole did not feel threatened now; it was like being a small child again, like swinging through the air in the strong, safe arms of Harry. The real Harry.

The turn was completed. The sideways Coriolis died away; with a sigh of relief Poole felt himself settle to a normal-feeling floor. Not quite normal; he felt his ears pop. Jaar smiled kindly at him. ‘Don’t worry,’ he said. ‘It took me a while to get used to it.’

Poole frowned, feeling an absurd need to demonstrate his manhood to this young man. ‘I’ve told you you don’t need to coddle me. We’ve passed through the plane; now we’ve turned upside down, so the holes are beneath our feet again, and everything feels normal. Right?’

Jaar nodded, in unmoved assent. He placed his palm against another section of the wall and the elevator door slid aside.

Jaar stepped out onto a clear, glassy surface. Poole followed, almost stumbling; in the gentle gravity the clear surface was as slippery as hell. When he was steady on his feet, Poole raised his head.

The earth-craft was hollow.

Poole was at the centre of an artificial cave that looked as if it made up most of the craft’s bulk. Above his head there was a dome of Xeelee dove-grey, about twenty yards tall at its highest point, and below him a sheet of glass which met the dome at a seamless horizon. Beneath the glass was a hexagonal array of blue and pink bars, each cell in the array about a yard wide.

Tubes of glass - hollow shafts, each a yard wide - rained from holes in the roof, terminating six feet above the floor. It made the dome look like some huge, absurd chandelier, Poole thought. A blocky control console was fixed to the floor beneath each tube. Through the holes in the roof Poole could see patches of Jovian cloud-pink. The shafts looked like fairyland cannon, pointing at Jupiter.

People - young men and women in pink jumpsuits, Wigner’s Friends - moved about the clear surface, talking and carrying the ubiquitous slates, the huge, sparkling pillars dangling unnoticed above their heads. The Friends moved with the mercury-slow grace Poole associated with inhabitants of low-gravity worlds like Luna. Their voices, low and serious, carried clearly to Poole.

The diffuse light seemed to come from the domed ceiling itself, with a little blue-pink toning from the array beneath the floor. It was like being in the imaginary caverns inside the Earth conjured up by one of Poole’s favourite authors, the ancient Verne.

Jaar smiled and bowed slightly. ‘So,’ he said, ‘the guided tour. Over your head we have a dome of Xeelee construction material. In fact the construction material passes under the floor we stand on and under the singularity plane, forming a shell within the craft broken only by the access shafts.’

‘Why?’

Jaar shrugged. ‘The construction material is impervious to all known radiation. ’

‘So it protects the passengers from riding too close to the black holes.’

‘And it prevented the Qax from detecting our activity and becoming overly suspicious. Yes. In addition, our hyperdrive engine has been incorporated into the fabric of the construction-material shell.’

Poole pointed to the floor. ‘And under here, the plane of singularities.’

Jaar dropped to one knee; Poole joined him, and they peered through the floor at the enigmatic spokes of blue and pink-violet. Jaar said, ‘This surface is not a simple transparent sheet; it is semi-sentient. What you see here is largely a false-colour rendering.

‘You have deduced, from your observations of the dimpled gravity field on the surface, that our craft is held together by mini-black hole singularities.’ He pointed to a node in the hexagonal array. ‘There is one of them. We manufactured and brought about a thousand of the holes with us through time, Michael.’

The holes, the Friend explained, were charged, and were held in place by an electromagnetic lattice. The false colours showed plasma flux lines in the lattice, and high-frequency radiation from infalling matter crushed by the singularities.

Hawking evaporation caused each singularity to glow at a temperature measured in teradegrees. The megawatts generated by the captive, evaporating holes provided the earth-craft’s power - power for the hyperdrive, for example.

The evaporation was whittling away at the mass-energy of each hole, inexorably. But it would take a billion years for the holes to evaporate completely.

Poole peered at the gaudy display sombrely; it was difficult to believe that only a few feet beneath him was an object smaller than an electron but with the mass of a city block, a pinpoint flaw in the structure of spacetime itself. And below that was a plane of grass from which clung, like flies to a ceiling, the Crab’s boat, Berg, Shira and the rest, the toylike buildings of the Friends of Wigner; and - oddest of all - the ancient stones of the henge, dangling there in Jupiter’s light like rotting teeth in the upper jaw of an incomplete, furred-over skull.

There must be a layer of air all the way around this craft, he thought. Of course the air must get pretty thin away from the high-gravity regions, close to the centre of the plane of singularities.

Stiffly, he climbed to his feet. ‘I’m grateful for what you’ve shown me,’ he said.

Jaar studied him, tall, very bald, disturbingly pale. ‘And what do you feel you have learned?’

Poole shrugged, deliberately casual. With a wave of his hand he indicated the cavern. ‘Nothing new. All this is impressive, but it’s just detail. The singularity array. There is the meat of the mission; that’s what you’ve gone to all this trouble to bring back through time.’ He pointed to the shafts which led to the rents in the construction-material dome. ‘Those things look like cannon barrels, pointing at Jupiter. I think they are cannon - singularity cannons. I think that one by one you’re going to release these singularities from their electromagnetic nets and propel them out of those tubes and towards Jupiter.’

Jaar nodded slowly. ‘And then what will we do?’

Poole spread his hands. ‘Simply wait ...’

He pictured a singularity - a tiny, all but invisible, fierce little knot of gamma-radiation - swooping in great, slow ellipses around Jupiter, on each orbit blasting a narrow channel through the thin gases at the roof of the atmosphere. There would be a great deal of drag; plasma bow waves would haul at the singularity as it plunged through the air. Eventually, like grasping hands, the atmosphere would claim the singularity.

Rapidly spiralling inwards, the hole would scythe through Jupiter’s layers of methane and hydrogen, at last plunging into the core of metallic hydrogen. It would come to rest, somewhere close to Jupiter’s gravitational centre. And it would start to grow.

‘You’ll send in more and more,’ Poole said. ‘Soon there will be a swarm of singularities, orbiting each other like insects inside the solid heart of the planet. And all growing inexorably, absorbing more and more of Jupiter’s substance. Eventually some of the holes will collide and merge, I guess, sending out gravitational waves that will disrupt the outer layers of the planet even more.’ Maybe, Poole speculated, the Friends could even control the merging of the holes - direct the pulsed gravity waves to sculpt the collapse of the planet.

Until, like a cancer, the holes would have destroyed Jupiter.

As the core was consumed the structure would implode, like a failing balloon; Poole guessed the planet would heat up and there would be pockets of disruption  and instability - explosions which would blast away much of the substance of the atmosphere. Tidal effects would scatter the moons, or send them into elliptical orbits; obviously the human inhabitants of the region would have to evacuate. Maybe some of the moons would even be destroyed by tidal stresses and gravitational waves.

‘At last,’ Poole said, ‘there will be a single, massive singularity. There will be a wide accretion disc composed of what’s left of the Jovian atmosphere and bits of smashed satellites; and the rest of the moons will loop around the debris like lost birds.’

Jaar’s silence was as bland as Xeelee construction material.

Poole frowned. ‘Of course, a single singularity would be enough to collapse Jupiter, if that’s all you want to do. So why have you brought this great flock of the things?’

‘No doubt you’ve figured that out too,’ Jaar said dryly.

‘Indeed. I think you’re trying to control the size of the final singularity,’ Poole said. ‘Aren’t you? The multiple “seed” singularities will cause a fraction of the mass of the planet to be blown away, detached before the final collapse. I think you’ve designed this implosion to result in a final hole of a certain size and mass.’

‘Why should we do that?’

‘I’m still working on that,’ Poole said grimly. ‘But the timescales ... This could take centuries. I understand a great deal, Jaar, but I don’t understand how you can think in those terms, without AS.’

‘A man may plan for events beyond his own lifetime,’ Jaar said, young and certain.

‘Maybe. But what happens when you’ve shot off the last of your singularities? The earth-craft is going to break up. Even if the inner shell of construction material keeps its integrity, the exterior - the soil, the grass, the very air - is going to drift away, as the source of your gravity field is shot into space.’

He imagined the menhirs like the limbs of giants lifting from the grass, sailing off into Jovian space; it would be a strange end for the ancient henge, far stranger than could have been imagined by those who had carved the stones.

‘And what will become of you? You seem determined to refuse any help from us. You must die ... perhaps within a few months from now. And certainly long before you see your Project come to fruition, with the collapse of Jupiter.’

Jaar’s face was calm, smooth, expressionless. ‘We will not be the first to sacrifice our lives for a greater good.’

‘And the repulse of the Qax is a greater good? Perhaps it is. But—’ Poole stared into the Friend’s wide brown eyes. ‘But I don’t think a noble self-sacrifice is all that’s happening here. Is it, Jaar? You show no interest in our offers of AS technology. And you could be evacuated before the end. There isn’t really any need for your sacrifice, is there? But you don’t fear death at all. Death is simply ... irrelevant.’

Jaar did not reply.

Poole took a step back. ‘You people frighten me,’ he said frankly. ‘And you anger me. You rip Stonehenge out of the ground. Stonehenge, for Christ’s sake! Then you have the audacity to come back in time and start the destruction of a  planet ... the gravitational collapse of most of the System’s usable mass. Jaar, I’m not afraid to face the consequences of my own actions. After all I was the man who built the time machine that brought you here. But I don’t understand how you have the audacity to do this, Jaar - to use up, destroy, so much of humanity’s common heritage.’

‘Michael, you must not grow agitated over this. I’m sure Shira told you the same thing. In the end, none of this’ - he indicated the cavern -’none of us - will matter. Everything will be made good. You know we’re not prepared to tell you any more than you’ve figured out already. But you must not be concerned, Michael. What we are doing is for the benefit of all mankind - to come, and in the past ...’

Poole thrust his face into the young man’s. ‘How dare you make such claims, lay such plans?’ he hissed. ‘Damn it, man, you can’t be more than twenty-five years old. The Qax are a terrible burden for mankind. I’ve seen and heard enough to be convinced of that. But I suspect your Project is more, is bigger, is vaster than any threat posed by a simple oppressor like the Qax. Jaar, I think you are trying to change history. But you are no god! I think you may be more dangerous than the Qax.’

Jaar flinched briefly from Poole’s anger, but soon the bland assurance returned.

Poole kept the boy in the cavern for some time, arguing, demanding, threatening. But he learned nothing new.

At last he allowed Jaar to return him to the outer surface. On the way up Poole tried to work the elevator controls, as he’d watched the Friend do earlier. Jaar didn’t stop him. Of course, the controls did not respond.

When they returned to the grassy plain Poole stalked away to his ship, full of anger and fear.
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‘Michael.’ Harry Poole’s voice was soft but insistent. ‘Michael, wake up. It’s started.’

Michael Poole emerged from sleep reluctantly. He pushed back his thin blanket, rolled onto his back and rubbed his eyes. Beside him, he saw, Berg was already awake and sitting up. Poole lifted himself onto his elbows, wincing at a stab in his lower spine: Shira’s little hut was quiet enough, and the air of the earth-craft was still and comfortably warm; but - despite Miriam’s assurances that the hard surfaces were doing him the world of good - he doubted if he would ever get used to sleeping on nothing more than an inch of coarsely stuffed pallet over a floor of Xeelee construction sheeting.

Miriam Berg was already pulling on her one-piece Friends’ jumpsuit. ‘What’s started, Harry?’

The Virtual construct of his father, coarsened by diffraction, hovered over Poole. ‘The high-energy particle flux from the Interface portal has increased. Something’s coming, Michael. An invasion from the future - we’ve got to get out of here.’

Poole, still struggling into jumpsuit and shoes, stumbled to the tepee’s open doorway. He squinted in the Jovian light and turned his face to the sky. The Interface portal hung there, delicate and beautiful, apparently innocent of menace.

‘Spline,’ Berg breathed. ‘They’ll send Spline through. The living ships the Friends described, the warships of the Qax, of the Occupation, come to destroy the earth-craft. Just as we’ve expected.’

There was an edge in Berg’s voice Poole had never heard before, a fragility that induced in him an atavistic urge to take her in his arms, shield her from the sky.

Berg said, ‘Michael, those things will defeat the best humanity can throw at them - fifteen centuries from now. What can we do? We haven’t got a hope of even scratching their ugly hides.’

‘Well, we can have a damn good try,’ Poole murmured. ‘Come on, Berg. I need you to be strong. Harry, what’s happening in the rest of the System?’

The Virtual, sharp and clear here outside the tepee, shrugged nervously. ‘I can’t send a message out, Michael. The Friends are still blocking me. But the ships in the area have detected the high-energy particle flux.’ He met Michael’s eyes, mournfully. ‘Nobody knows what the hell’s going on, Michael. They’re still  keeping a respectful distance, waiting for us to report back. They don’t see any threat - after all, the earth-craft has simply sat here in Jovian orbit for a year, enigmatic but harmless. What can happen now?’ He looked vaguely into the sky. ‘People are - curious, Michael. Looking forward to this. There are huge public Virtuals, images of the portal and the earth-craft hovering over every city on Earth ... It’s like a carnival.’

‘But once the Qax begin their assault—’

‘It will be too late.’ Berg took Michael’s arm; her face was still a mask of fear, he saw, but some of her determination, her cunning, seemed restored. ‘Listen to me. The best chance of hitting them is going to be now ... in the first few minutes after the Spline emerge from the portal.’

Poole nodded. ‘Right. Causality stress.’

‘The Spline are living creatures,’ Berg said. ‘Maybe that’s a weakness we can play on; the Qax, and their ships, are surely going to take a while to ramp up to full effectiveness. If we can hit them fast maybe there’s a chance.’

Berg was right, of course. There was a kind of inevitability to all of this, Poole thought. It’s going to be up to us. He closed his eyes, longing for the silence - the lack of decisions - in the Oort Cloud.

Harry laughed, his voice brittle and too bright. ‘Hit them fast? Sure. With what, exactly?’

Poole whispered, ‘With the singularity cannon.’

 Berg looked at Michael sharply, possibilities lancing through her mind. ‘But - even if we get the Friends to agree - the cannon wasn’t designed as a weapon.’

Michael sighed, looking tired. ‘So we adapt.’

Harry said, ‘As long as the damn things can be pointed and fired. Tell me how they’re supposed to work. You fire black holes into Jupiter ...’

‘Yes,’ Michael said. ‘A pair of singularities is launched in each cannon shot. Essentially the device is a true cannon; once the singularities are launched, their paths are ballistic. Orbiting each other, a few yards apart, the singularities enter Jupiter’s gravity well. The trajectories are designed to merge at a specified point in the body of the planet.’

Berg frowned. ‘Ultimately the hole, or holes, will consume Jupiter ...’

‘Yes. The Project’s design is to render Jupiter into a single, large black hole of a specified mass—’

‘But that could take centuries. I know the holes’ growth would be exponential, but still you’re starting from a minuscule base; the holes can only grow as fast as their area allows them.’

‘That’s true.’ He smiled, almost wistfully. ‘But the timescale of the Project was longer than centuries; far longer.’

Berg tried to drag thoughts, ideas from her mind, ignoring the lowering sky above her.

How could they use this planetbuster cannon to disable a Spline? If they simply shot off black holes, the tiny singularities would pass through the flesh of the warship. No doubt tidal and other effects would hurt the Spline as the holes passed through, and maybe they’d strike it lucky and disable some key  component ... but probably not; the Spline was a mile wide and the wounds inflicted by the traversing holes would surely be not much worse than laser shots.

A multiple strike, a barrage?

‘What if we launched two singularities to come to rest at the centre of mass of the Spline? Could we do that?’

‘Of course.’ Michael frowned; Berg could almost see trajectory curves rolling through his head. ‘We’d simply need to launch the singularities with a low velocity - below the earth-craft’s escape velocity, essentially.’

‘Yes.’ Berg pictured it. Like stones hurled into the air, the singularities would come to rest, hover in the body of the Spline itself ... But only for a moment, before falling back. What good would that do? It would take days for the holes to consume the Spline’s mass - hours, probably, to absorb enough material to inflict any significant damage - not the few seconds they would be present in the volume of the Spline.

Anyway, they wouldn’t have hours to spare.

Then what?

‘Why would they send the singularities into Jupiter on such complex trajectories? ’ Harry asked. ‘Why have them merge before they reach the centre?’

Michael shook his head. ‘You haven’t grasped the subtleties of the design,’ he said seriously.

‘Evidently not,’ Harry said dryly.

‘Do you understand what happens when two singularities converge, combine? ’ He mimed, with his two fists, the singularities approaching each other, whirling around each other, finally merging. ‘The event horizons merge into a single horizon of greater net area ... Entropy, proportional to the area, increases. The singularities themselves, the flaws in space at the heart of the holes, fall in on each other; blueshifted radiation increases the effective mass until the final merger occurs on Planck timescales - the immense gravitational fields generated effectively deflate time. And the joint event horizon quivers like a soap bubble, generating radiation through quadrupolar effects.’

Berg nodded slowly. ‘And what form does this - radiation - take?’

He looked surprised by the question. ‘Gravitational, of course. Gravity waves.’

She took a deep breath, felt her blood surge through her veins a little fast.  Gravity waves.

Michael explained further.

These weren’t the dinky little ripples in spacetime, propagating at lightspeed, which had been studied by human astronomers for centuries ... When two massive singularities merged, the gravity waves were monstrous. Nonlinear distortions of spacetime itself.

‘And the radiation is directed,’ Michael said. ‘It pulses along the axis of the hole pair. By choosing precisely the placement and orientation of the holes at merger inside the carcass of the planet, you can direct gravity-wave pulses as you choose. You can sculpt the implosion of Jupiter by working its substance on a massive scale; it was the Friends’ intention, I believe, even to remove some of the mass of the planet before the final collapse. The precise size, angular momentum  and charge of the final black hole are evidently important parameters for the success of—’

But Berg was no longer listening. Then the earth-ship wasn’t just - just - a singularity-cannon platform. It was a gravity-wave gun.

A human-built starbreaker.

They could fight back.

Michael looked up and gasped. The colour of the sky had changed, and cast grey shadows across his face.

Berg looked up. A vast moon of flesh slid complacently towards the zenith, its gunmetal-grey surface pocked with eye sockets and weapon emplacements. Bloody scars a hundred yards wide disfigured the skin-hull. Berg searched for the Interface portal and made out another of the great elephant-ships emerging from the future. One of its limbs brushed the sky-blue wire framework of the portal, and a layer of flesh boiled away as the immense mass of the exotic matter raised tides in living tissue.

Spline ...

It had begun.

 Jasoft Parz, suspended in entoptic fluid, clung to the rubbery material of the Spline’s cornea and peered out at the past.

Parz’s ship was climbing out of Jupiter’s gravity well now, on its way to its hyperspace jumpoff point to the inner planets. The wormhole Interface portal was receding; the portal looked like a bluish scar against the swollen cheek of Jupiter. Parz could see that a second Spline ship, the companion of his own, already loomed over the scrap of Earth-green that was the rebels’ craft.

Parz sighed. ‘The rebel ship is elegant.’

The Qax said, ‘It is a scrap of mud hurled into space by hyperactive apes.’

‘No. Look at it again, Qax. A camouflaging layer of earth built over a shell of Xeelee construction material ... They must have stolen a Xeelee flower, constructed this thing in some deep, hollowed-out cavern.’ He laughed. ‘And all under your watchful gaze.’

‘Under my predecessor’s gaze,’ the Qax said slowly. ‘According to the ship’s sensors the thing is constructed around a layer of singularities. A thousand of them, the total amounting to an asteroid-scale mass ...’

Parz whistled. ‘That doesn’t sound possible. How—’

‘Obviously such masses could not be transported from space,’ the Qax said. ‘The rebels must have evolved some technique of assembling such materials from the substance of the planet.’

Once humans had been able to engineer artifacts of exotic matter. Evidently not all of that technology had been lost, or confiscated by the Qax. Parz imagined wells of magma, shaped and compressed, imploded into a stream of singularities by immense forces ... He marvelled at the earth-craft. ‘It’s bold, audacious, ingenious.’

‘You sound proud.’

Parz shrugged. ‘Why shouldn’t I be proud? In impossible circumstances,  humans have achieved a remarkable feat. Even to come so far as these rebels have—’

‘Keep your sense of perspective,’ the Qax snapped. ‘This hardly represents a serious threat to the Occupation. For all the ingenuity of its construction we are faced by a single, ramshackle raft, barely capable of maintaining its structural integrity. And it was constructed furtively, like the burrow of a hunted animal. Where is the cause for pride in that?’

‘Perhaps the rebels see themselves as hunted animals,’ Parz said.

The Qax hesitated. ‘Your admiration for these criminals is interesting,’ it said mildly.

‘Oh, you don’t need to worry,’ Parz said with vague self-disgust. ‘I talk a good rebellion. I always have. But when it comes to action, that’s a different matter.’

‘I know. I understand this feature of your personality. So did my predecessor.’

‘Am I as predictable as that?’

‘It is a factor which increases your usefulness, in our eyes,’ the Qax said.

From behind the curved flank of the Spline, another ship appeared. This, Parz saw through the Spline’s lens, was one of the craft indigenous to the period: a squat, ungainly affair, gaudily painted, hovering before the eye of the Spline like some insect. The sensors showed there was a crowd of these barges, clustered around the Interface portal. So far none of them had interfered with the Spline - or attempted to interfere, rather.

Parz said, ‘Aren’t you concerned about these local craft?’

‘They cannot harm us,’ the Qax said, sounding uninterested. ‘We can afford to take time here, to check through the Spline’s systems, before the cross-system hyperspace flight.’

Parz smiled. ‘Qax, listening to you I can hear the voice of the commander of a twentieth-century atomic carrier disdaining the painted, dugout canoes of islanders, drifting out to meet him on the curve of some sea. Still, though, the most primitive weapon can kill ...

‘And I wonder why they don’t attack anyway.’

He pressed his face to the cornea and glanced around the sky; now that he looked for them he saw how many of the strange local ships there were, and how diverse in design. The political structure in this period was chaotic, he recalled. Fragmented. Perhaps these vessels represented many different authorities. Governments of moons, of the inner planets, of Earth herself; as well as of the central, international agencies ... Perhaps no war council coalition existed here yet; perhaps there was no one to command an attack on this Spline.

Still, Parz was irritated by the Qax’s complacency.

‘Aren’t you at least worried that these vessels might be raising a System-wide alert? Maybe the inner planets will be able to pack more of a punch against you,’ he said grimly. ‘And if they’re allowed to prepare ...’

‘Jasoft Parz,’ the Qax said with a trace of impatience, ‘your death-seeking fantasies are beginning to grate. I have monitored none of the dire warnings you seem to yearn for.’

Parz frowned, absently scratching his cheek through the thick, clear plastic  of his facemask. ‘The situation doesn’t make sense, actually, even given the political fragmentation. The Friends have been in this time period for a year. They’ve had plenty of time to warn the human natives of this era, to co-ordinate, assemble some sort of force to oppose you ... perhaps even to close the Interface portal.’

‘There has been no evidence of such co-ordination,’ the Qax said.

‘No, there hasn’t, has there? Is it possible the Friends haven’t warned the natives? - perhaps haven’t communicated with them at all, even?’ Parz could still make out the Friends’ craft against Jupiter, an island of green on a sea of pink. What were the rebels up to? The Friends must have had some project in mind when they made their desperate run to this period ... but evidently they had not felt the need to enlist the resources of the natives.

Parz tried to imagine how a handful of rebels on a single improvised ship could hope to strike across fifteen centuries at an interstellar power.

‘It makes little difference,’ the Qax murmured, its disembodied voice like an insect buzzing somewhere behind Parz’s eyes. ‘The second Occupation craft is minutes away from the rebel craft, now; this absurd episode is nearing its climax.’

 ‘Michael Poole. Miriam.’

Poole dragged his eyes away from the astonishing sky. Shira stood before them; Poole saw that the customary blank composure of her skeletal face was marred by a tightness of the mouth, a pink-white flaring of her small nostrils. Beyond her, the earth-craft was full of motion; Friends bearing slates and other pieces of equipment ran across the wiry grass, converging on the stones at the heart of the craft.

Berg snapped, ‘Shira, those are Spline warships up there.’

‘We understand what is occurring, Miriam.’

‘Then what the hell are you going to do about it?’

Shira ignored this and turned to Poole. ‘You must stay inside the tepee,’ she said. ‘The surface of the earth-craft is not safe now. The Xeelee construction material will shield you from—’

Poole said, ‘I’m not going anywhere until you tell me what you’re going to do.’

Harry, his image restored to brightness outside the hut, folded his arms and stuck his jaw out. ‘Me too,’ he said defiantly.

Shira’s voice was fragile but steady enough. ‘We are not going to respond directly to the incursion of the Qax,’ she insisted. ‘There is no purpose—’

Berg shouted, ‘You mean that after bringing them here you’re just going to let them walk in and do what they want?’

Shira flinched at the other woman’s fury, but stood her ground. ‘You do not understand,’ she said, the strain still more evident in her voice. ‘The Project is paramount.’

Harry tried to grab Poole’s arm; his fingers passed through cloth and flesh in a cloud of pixels. ‘Michael. Look at the Spline.’

The first warship had crossed the zenith now and seemed to be receding from  the earth-craft. Deep in its crater-like pores Poole saw the glint of blood and metal.

The Spline’s partner, the second warship, was clear of the Interface. It was already the size of a large coin, and it grew visibly.

The second ship seemed to be coming straight for them.

‘Only two,’ Berg muttered.

Poole glanced at her, startled; her face was screwed up tight around peering eyes. ‘What?’

‘No sign of any more coming through the portal. There’s already been time for a third to start appearing.’

Poole shook his head, amazed at her ability to think her way through the looming threat from the sky. ‘Do you think something’s stopping them, at the other end?’

Berg shook her head with a brief, dismissive jerk. ‘No way. Two is all they think they need.’

Shira twisted her hands together anxiously. ‘Please,’ she said. ‘The tepee.’

Poole ignored her. ‘What do you think they’re doing?’

Berg, her fear gone now, or at least suppressed, tracked the silent motion of the Spline. ‘The first one’s leaving Jovian space.’

Poole frowned. ‘Heading where? The inner Solar System?’

‘It’s logical,’ Berg said dryly. ‘That’s where Earth lies, fat and waiting.’

‘And the second?’

‘ ... Is coming down our damn throats.’

Shira said, ‘You need not fear. When the Project comes to fruition these events will be ... translated into harmless shadows.’

Poole and Berg, dropping their heads from the ugly movements in the sky, studied the Friend.

‘She’s crazy,’ Berg said.

Shira leaned forward, her blue eyes pale and intense. ‘You must understand. The Project will correct all of this. The continuance of the Project is - must be - the top priority for all of us. Including you, our visitors.’

‘Even above defending ourselves - defending Earth - against a Spline attack?’ Poole asked. ‘Shira, this may be the best chance we’ll have of defeating the assault. And—’

She didn’t seem to be hearing him. ‘The Project must be seen through,’ she said. ‘Accelerated, in fact.’ The girl looked from one to the other, searching their faces, pleading for understanding; Michael felt as if he could see the practised phrases rolling meaninglessly through her mind. ‘You will come with me now.’

‘What do you think?’ Poole said to Berg. ‘Will they force us? Do they have weapons?’

‘You know they do,’ Berg said calmly. ‘You saw what they did to my boat.’

‘So we’ve no way of compelling them to do anything.’ He heard the frustration, the despair in his own voice. ‘They’re not going to oppose the Spline at all; they’re putting all their faith in this Project of theirs. The magic Project which will solve everything.’

Berg growled softly.

She lashed out sideways with her bunched fist and caught the Friend squarely on the temple. Shira crumpled and fell to the ground where she lay with her small face fringed by pink-stained grass.

Harry, staring down, said: ‘Wow.’

‘She won’t stay out long,’ Miriam said. ‘We need to move fast.’

Poole glanced up at the still-growing, rolling form of the Spline warship. ‘What do we do?’

‘We have to take out both Spline,’ Berg muttered.

‘Oh, sure,’ Harry said. ‘Let’s take ’em both out. Or, on the other hand, why don’t we think big? I have a cunning plan ...’

‘Shut up, Harry,’ Michael said absently. ‘All right, Miriam, we’re listening. How?’

‘We’ll have to split up. Harry, is the Crab’s boat ready to lift?’

Harry closed his eyes, as if looking within. ‘Yes,’ he said.

Shira stirred on the grass, moaning softly.

‘Maybe you can get away in the boat,’ Miriam said. ‘While the Friends are still running about confused, trying to stow everything. Get back to the Crab and go after the first Spline, the one that’s heading for Earth. Maybe you can catch it before it engages its hyperdrive.’

‘And then what?’

Berg grinned tightly. ‘How should I know? I’m making this up as I go along. You’ll have to think of something.’

‘All right. What about you?’

Berg looked up. The second Spline, advancing on the earth-craft, loomed still closer; it was a fleshy moon above them. ‘I’ll try to do something about that one,’ Berg said. ‘Maybe I can get to those singularity cannons.’

Shira moaned again and seemed to be trying to lift her face from the grass.

Poole said, ‘And her?’

Berg shrugged. ‘Take her with you. Maybe she’ll be able to help you.’

Poole bent, picked up the girl, her protruding eyes open now and trying to focus.

Berg searched Poole’s face. ‘I need to say goodbye, Michael,’ she said.

Harry looked from Poole, to Miriam, and back to Poole; and he winked politely out of existence.

Michael looked beyond the village of Xeelee-material huts, towards the centre of the earth-craft. Three burly Friends were running towards them. No, four. And they were carrying something. Weapons?

He turned back to Berg. ‘You’ll never make it to the centre of the craft,’ he said. ‘Come with us.’

Harry’s head popped out of space, close to Miriam’s ear. ‘Sorry, folks,’ he said, ‘but you haven’t a lot of time for this.’

Miriam grinned briefly, ran her hand through her stubble of hair, and took a deep breath. ‘But I’m not going to the centre of the craft. Goodbye, Michael.’ And she swivelled - and started to run, towards the edge of the world.

Michael Poole stood watching her for one second, mouth open.

Shira wriggled harder in his arms, kicking like a stranded fish.

There was no more time. Michael turned on his heel and ran for his boat, the ungainly burden of Shira flopping in his arms, the disembodied head of his father floating at his side.

 The rim of the craft, ahead of her, was a fringe of grass, incongruous against the bruised-purple countenance of Jupiter.

Her mind raced.

From the circular village of the Friends of Wigner, Berg had about a hundred yards to run to the lip of the craft. Well, she could cover that distance in maybe ten seconds, on the flat. But the weakening of gravity as she approached the edge ought to let her speed up - as long as she didn’t fall flat on her face - but on the other hand she’d be climbing out of the earth-craft’s gravity well, so she’d feel as if she were running uphill ...

Yes. Already the ground seemed to be tipping up beneath her.

She tried to work with the weakening gravity, gain whatever advantage she could; she consciously slowed her pace, letting her stride lengthen and carry her further.

She risked a glance backwards. The posse of pursuing Friends had split, she saw; two of them had concentrated on Michael and the girl, and the other two were coming after her. They were fit and covered the grass fast.

They carried laser-guns, of the type which had turned her boat to slag. She imagined coherent photons surging from the weapons and arcing into her back, faster than thought. You don’t dodge a light weapon . . . She felt her back tense, the muscles locking. Her stride faltered, and she tried to empty her head of everything but the next step.

She seemed to be climbing a one-in-three slope now. She didn’t dare look back again, for fear of seeing the earth-craft apparently tip behind her, of tumbling helplessly backwards, her balance lost. And, damn it, her chest hurt. Her lungs were dragging at thinning air; coming this far out of the earth-craft’s tiny gravity well was like climbing the mountains of Mars.

She wondered why the Friends didn’t just open up. No need to aim; they could just hose the lasers, slice her spine the same way they’d cut open her boat. But they were hesitating. Thinking twice.

They wanted to stop her, not murder her, she realized; they were reluctant to use those weapons.

She didn’t have much time for the Friends, but at least they weren’t killers. Maybe it would be better if they were.

Her sense of perspective was starting to work on the approaching edge of the world, now. She could see individual blades of grass rushing towards her.

Her lungs hurt like hell. She felt her tongue protrude from her mouth. Her whole chest ached, and the muscles of her back and her upper arms. Her legs, stiffening as she climbed the steepening hill, were shivering, as if they knew what they were approaching.

She ignored it all. Her arms flailing at the thinned air, she drove her feet down into the grass, pushing the earth-craft below her.

The ‘plane’ continued to steepen; she was flying up a bowl-shaped Alp—

And then there was no more grass beneath her boots.

She tipped forward, stumbling over the edge of the world; her momentum carried her away from the earth-craft and into the pink light of Jovian space, arms and legs spread wide like some unlikely kite. As she spilled slowly forward she saw the posse of Friends sprawl against the grass, weapons abandoned, the thin air drawing their mouths open in cartoon masks of amazement.

She was lost in space, her lungs empty. She hung, seemingly motionless, between the earth-craft and the bulk of Jupiter. Darkness crowded the edge of her vision.

Oh Jesus, Michael, maybe this wasn’t such a good plan after all.

 Michael Poole, running around the edge of the earth-craft village towards his boat, arms aching with the weight of the semi-conscious Shira, was exhausted already.

He saw Berg go flying over the edge of the world. He found time to wonder if she knew what she was doing.

He glanced over his shoulder; the twist of his muscles only added to the breathless ache across his chest. Two of the Friends were still chasing him. They were close enough for him to see the mud spattered over their light pink coveralls, the set grimness of their faces, the glinting plastic of their laser-rifles ...

Harry hovered beside him, his legs whirling propeller-style in a cartoon running motion. ‘I hate to be the bringer of bad news,’ he panted, ‘but they’re gaining on us.’

‘Tell me something ... I don’t know.’

Harry glanced easily over his shoulder. ‘Actually I don’t know why they don’t just lase you down where you stand.’

‘Save the ... pep talk ...’ Michael gasped, his shoulders and arms encased in pain, ‘and ... do something!’

‘Like what?’

‘Use your ... initiative, damn you,’ Michael growled.

Harry frowned, rubbed his chin, and disappeared.

Suddenly there were wails from Poole’s pursuers, arcs of laser light above his head, the sizzle of ozone.

Still sprinting, Michael risked another look back.

A ten-foot edition of Harry, a shimmering collage of semi-transparent, fist-sized pixels, had materialized in front of the two Friends. Startled, they’d stumbled to a halt before the apparition and had let rip with the lasers. The pale pink beams lanced harmlessly through the grainy image, dipping slightly as they refracted out of the atmosphere.

But within seconds the Friends had dismissed the Virtual. Shouting to each other, they shouldered their weapons and set off once more; Harry materialized before them again and again, the basic template of his Virtual body distorted into a variety of gross forms, but the Friends, their strides barely faltering, ran through the ineffectual clouds of pixels.

Poole tucked his head down and ran.

‘Michael!’

Poole jerked his head up. The boat from the Crab was speeding towards him, a gunmetal-grey bullet shape which hovered a few feet above the plane. The English grass waved and flattened beneath it. An inviting yellow light glowed from the open airlock.

Harry’s amplified voice echoed from the distant Xeelee-material buildings. ‘Michael, you’re going to get approximately one go at this ... I hope your timing is better than your stamina.’

Michael pounded across the grass, the girl an ungainly bundle in his arms. His breath scraped in his throat. The boat swept towards him at fifty miles per hour, the open hatchway gaping.

A flicker of pink-purple light above his head, a whiff of ozone, and a small hole appeared in the grey-white carapace of the boat. Smoke wisped briefly; the boat seemed to falter, but kept advancing.

It looked as if the Friends were shedding their scruples about using their weapons.

The boat filled his vision.

Poole jumped.

The doorframe caught his right shin, his left foot; pain blazed and he felt the warm welling of blood. He fell hard on the metal floor of the airlock, landing heavily on top of Shira. The girl gasped under his weight, her eyes widening. They slid in a tangle of limbs across the floor, Poole’s damaged legs leaving a trail of blood; they were jammed against the back wall of the airlock, and for the second time the air was knocked out of Poole’s labouring lungs.

A laser bolt flickered a few inches above Poole’s head.

The boat surged away from the ground, the hatch sliding closed slowly; Poole, struggling to rise, was slammed to the floor again, this time away from the girl. His chest heaved. He hadn’t been able to draw a single decent breath since his last, desperate few strides across the grass of the earth-craft, and now he felt as if he were in vacuum.

He forced his head up and looked blearily to the closing hatch. He saw a slice of salmon-pink Jupiter, a tranche of stars; already they were out of the toy atmosphere of the earth-world, above its scrap of blue sky, rushing into Jovian space.

Blackness welled up before him. The pain in his legs stabbed through his dimming senses.

The girl moaned, sounding very far away, and he thought he heard Harry’s voice. His lungs were empty. He was very cold. He closed his eyes.

 Berg turned a half-somersault before the thin air slowed her tumble. Then she was falling, upside down relative to the earth-craft, gravity tugging at her so feebly it seemed as if she were hanging in the sky.

Sucking at the cold air, her arms and legs spread wide, she stared back at the earth-craft. The biggest danger with all of this - the biggest in a whole jungle of dangers, she conceded - was that she might have reached escape velocity. Would she continue to fly out into the Jovian light, her lungs straining to find the last  few molecules of oxygen? She tried to taste the air, to sense if it were getting any thinner; but it was impossible to tell.

The earth-craft was laid out like a diagram before her. She was looking up at the flat, quarter-mile-wide dome of dove-grey Xeelee material which formed its base. The dome was breached by circular vents, each about a yard wide, which must be the mouths of the singularity cannon Poole had described. The dome reminded her incongruously of some old sports stadium, ripped from the Earth and hurled into orbit, upside down, around Jupiter; but on the base of this stadium sat a cluster of Xeelee-material buildings and the battered, ancient stones of a henge. Close to the edge of the landscape she could make out her two pursuers; staring after her, they clung to their floor of grass like two pink-clad flies, their weapons pinned to the sward by the inverted gravity.

Beyond the earth-craft the Spline warship climbed across the sky, Jupiter casting long, mottled spotlights onto its elephant hide.

Now there was the faintest breeze whispering past her ears as the earth-craft’s weak, complex gravity field stroked her back into the artificial sky. She felt a surge of relief. Well, at least she wasn’t going to die of asphyxiation, suspended carelessly over Jupiter.

The earth-craft seemed to be tipping away from her, dipping its domed section and hiding the grass-coated face from her view. Soon, even the Spline ship was hidden by its bulk.

For an odd, brief moment she was alone. She was suspended in a bubble of crisp blue sky; tufts of ragged white cloud laced the air, draping themselves over the edge of the earth-craft. It was utterly silent. It was almost peaceful. She didn’t feel any fear, or regrets, she was on a roller-coaster of events now, and there wasn’t much she could do except relax, roll with it, and react to whatever happened. She tried to empty her mind, to concentrate just on drawing in each painful breath.

A breeze pushed more steadily at her face now; she felt it riffle her short hair, and her loose jumpsuit billowed gently against her chest and legs.

She watched the dome more carefully, focusing on the nearest of the seemingly randomly placed singularity-cannon vents, about two hundred yards in from the rim of the craft. By measuring it against her thumbnail she saw that the vent was growing. It was like a huge opening mouth.

She found herself sighing with a small, odd regret. So much for her little interlude in the air; it looked as if the world of events was drawing her back in again.

The grey construction-material dome was looming up at her now; she was going to hit about twenty yards up from the earth-lined rim of the craft. Well, she was glad to avoid the vents for the moment; the Xeelee material was monomolecular, and she remembered the razor-sharp edges of the doorway to Shira’s hut ...

The gravity on this part of the dome would be about a quarter of the earth-normal field in the interior of the craft. Enough to cause her to hit hard. She tried to orient herself in the stiffening wind, her arms and legs bent slightly, her hands held before her face.

Michael opened his eyes.

He was breathing normally. Thank God. He took a luxurious draught of thick, warm air.

He was inside the metal box that was the boat’s airlock. The floor felt soft below him ... too soft. He probed beneath him with his right hand, and found the metal floor a few inches below his spine; inadvertently he shoved himself a little further into the air.

Weightlessness. They’d made it into space.

When he turned his head, his shoulders, chest and neck still ached from their labours in the thin air of the earth-craft. Beside him Shira was curled into a question mark, the diffuse light of the airlock bathing the elegant dome of her head. Her face looked very young in her sleep. Trickles of blood, meandering in the weightless conditions, snaked from her ears.

Poole lifted cautious fingers to his own face. Blood at his nose and ears. And the sudden movement made him rock in the air; his hovering legs dangled and banged together, and the pain from his damaged shins and feet flared anew. He cried out, softly.

Harry’s face popped into being just in front of his own. ‘You’re alive,’ Harry said. ‘Awake, as a matter of fact.’

Poole found his voice reduced to an ugly scratch. ‘Great timing, Harry. Why didn’t you run it a bit closer?’

Harry’s eyebrows raised a little. ‘Piece of cake,’ he said.

‘Let me sleep.’ Michael closed his eyes.

‘Sorry. We dock with the Crab in one minute. Then we’ve got to get out of here. We’re assaulting a mile-wide sentient warship from the future. Or don’t you remember the plan?’

Michael groaned and shut his eyes tighter.

 Berg’s hands, feet and knees hit the unyielding surface first. The construction material was slick, smoother than ice, a shock of sudden cold against her palms. She let her hands and feet slide away from beneath her. She turned her face away so that her chest and thighs hit the surface comparatively softly.

She lay spreadeagled, flattened against the dome. She lay for a few minutes, the breath hissing through her teeth, her chest flat against the cold Xeelee substance.

She’d had worse landings.

The light changed. She lifted her head. Once more the Spline was rising over the curved horizon of the dome, a malevolent moon of flesh, cratered by eyes and weapon snouts.
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Harry’s voice was strained. ‘Michael. The Spline is attacking the earth-craft.’

Michael Poole, the Crab’s two gravities heavy on his chest, lay on a couch. The subdued lights of the Crab’s lifedome were comfortingly familiar all around him.

Above him, directly ahead of the advancing Crab, the Spline they had chosen to chase loomed like a misshapen face, growing perceptibly. Other ships orbited the Spline in a slow, complex gavotte. The whole tableau was almost pleasing to watch; peaceful, silent.

Poole felt tired, his capacity to absorb change exhausted. Lying here was almost like the precious days when he had sailed alone through the Oort Cloud.

The girl Shira, on a couch beside Poole’s, her frail frame crushed by the two-gravity thrust, wept softly. Poole turned to her reluctantly. Her face was gaunt. There was moisture under her eyes, her nose, patches of colour in her cheeks; her eyes were like red wounds. Harry’s disembodied head floated in shadow some feet above them both, no expression readable.

‘Damn it,’ said Poole. ‘Harry, bring up an image of the earth-craft.’

A section of the dome turned opaque, hiding the Spline and its ineffectual human attendants; the opaque section filled with a salmon-pink wash, an inverted slab of grass-green, a ball of hull-flesh. The little cup-shaped earth-craft, dwarfed, hung beneath the belly of the attacking warship like some absurd pendant; and it hung with its grassy face averted, its construction-material dome turned up to the Spline in submission. Cherry-red fire flickered from the gut of the Spline, dimming Jupiter’s light. The earth-craft shuddered visibly.

‘Starbreakers,’ Shira breathed, eyes wide. ‘The Spline is using starbreakers.’

‘What did you expect?’ Poole said grimly. ‘Can the Xeelee material withstand starbreaker beams?’

‘I don’t know. Perhaps for a while. The earth-craft isn’t a warship, Michael.’

Poole frowned. In the magnified and enhanced image on the dome the singularity-cannon portals were obvious breaches in the ship’s armour. Presumably the causality stress was still impairing the Spline’s power and accuracy. But if the Spline managed to shoot through one of those portals it would be over, no matter how tough this magical Xeelee substance was.

Suddenly there was smoke, flames erupting from one of the cannon mouths.  The light was an intense blue, heavily loaded to the ultraviolet. Poole, used to the silent flickering of light and particle weapons, felt weak, awed. Two points of light, intensely bright and whirling around each other, shot out of the cannon and spiralled along the column of smoke and light towards the patient bulk of Jupiter.

Harry said, ‘What the hell was that?’

‘Singularities,’ Poole breathed. ‘I can scarcely believe it. They’re working their cannon; they’ve fired off two of their singularities. The Friends are fighting back. Maybe Berg—’

‘No.’ Shira’s face, though damp with weeping, was composed. ‘It’s the Project. They are proceeding with the Project.’ Her eyes were bright, seemingly joyful, as she stared upwards.

Starbreaker light flared. Overloaded, the lifedome turned black, the image imploding, then cleared once more.

Now, above Poole’s head, the Spline he was chasing was turning, weapon pits glinting menacingly.

‘I think they’ve spotted us,’ Harry said.

 The belly of the Spline closed down on the earth-craft like a lid. The nearest cannon-mouth was still yards away.

Berg threw herself flat against the construction-material dome. Hull-flesh rolled above her, silent and awesome, like the palm of some giant hand. Metal artefacts large enough to be artillery pieces stared down at her. Now a huge wounded area swept over her, an inverted pool of blood and disrupted flesh. Something swam in that thick, oil-like blood, she saw: symbiotic organisms - or constructs - patiently tending to the worst of the damage. With acres of charnel-house meat suspended over her head, she found herself gagging; but, of course, there was no smell, no sound; the Spline was still outside the atmosphere of the earth-craft.

Would Xeelee construction material stop the weapons of a Spline warship? Maybe not. But it sure would help ...

She had to get inside the dome.

Trying to ignore the looming ceiling of flesh, she slithered on her belly towards the hole in the dome.

She was too slow, too damn slow. After a few seconds she stopped, rested her face against the dove-grey cheek of Xeelee material.

This was ridiculous. Crawling wasn’t going to make a difference, one way or the other; it could only slow her down.

Muttering encouragement to herself, keeping her eyes off the nightmare filling the sky, she pushed herself up to a kneeling position, got her legs under her, stood uncertainly.

As if in response cherry-red brightness burst all around her; the dome shuddered like a living thing. She was thrown to her face.

Then, when the singularity cannon fired, Berg’s body actually rattled against the shuddering Xeelee material. She pushed herself away from the dome, leaving smears of blood from her nose, her bruised mouth.

She got to her feet. There was a stink of ozone; a wind pressed at her chest, weak in the thin air. Twin points of light - which must be singularities - climbed a tube of smoke into the pink-stained sky. The points whirled around each other like buzzing fireflies. She gave a hoarse cheer: at last, it seemed, the good guys were fighting back ...

But then she saw that the smoke tube the singularities were climbing almost grazed the surface of the dome; it passed neatly through the gap between the dome and the lumbering belly of the Spline and arced towards Jupiter.

The Friends weren’t trying to attack the Spline, to defend themselves; they were firing their singularities at Jupiter. Even at a time like this, all they cared about was their damn Project.

‘Assholes,’ Berg said. She started running.

Ignoring the pain of the thinness of the atmosphere in her lungs, the heady stench of scorched air, the buffeting winds, the shuddering dome, she tried to work out what she’d do when she got to the mouth of the cannon. The tubes were about three feet wide, and she’d have about twenty yards to fall to the inner base of the dome; she could probably slide through the first few yards and then use her hands and feet to brake—

Starbreaker light flared hellishly all around her. Abandoning all conscious plans, she wrapped her arms around her face and dived head-first into the cannon tube.

 Even though the Spline’s weapon-ports must be open now - even though the warship from the future must look like some fleshy wall across the sky, massive and menacing, to the natives of this era - a lone matchstick craft was coming at them out of the flotilla of ships, flaring along a two-gee curve straight for the Spline.

Jasoft Parz could hardly believe it.

The ship was about a mile in length. Its drive-fire plumed from a block of comet-ice; the block was fixed to a long, delicate, open-frame metal stalk, topped by a clear lifedome. The dome was a pool of subdued light; Jasoft could almost imagine he could see humans moving about in it, actual people.

Jasoft recognized the design from the research he’d performed for the dead Governor. This was a GUTship, driven by the phase energy of decoupling super-forces. It looked so fragile.

Something moved in Jasoft, lost and isolated as he was in the grotesque eyeball of the Spline.

There had to be something he could do to help.

He pushed away from the lens. With short, heavy strokes through the thick entoptic fluid, he cast about the eye chamber, looking for some way to damage his Spline host.

 Berg rattled down the translucent singularity-cannon tube.

The barrel seemed to be sheltering her from the blazing red light of the starbreaker assault, but its surface proved to be slick and unyielding; neither her hands nor her feet could gain any kind of purchase on the walls of the tube. So  she kicked out at the walls as she collided with them, jamming herself as hard as she could against them: anything to generate a little friction. She knew the lower mouth of the tube was six feet above the crystalline floor of the inner chamber. Berg tried to twist in the tube so she’d land butt-first, protecting her head and arms—

She plummeted out of the cannon.

The plane of singularities, diamond points in a lattice of blue-white light, rushed to meet her, slammed into her back.

For long seconds she lay there spreadeagled, staring up at the Xeelee-material dome. Cherry-red light glimmered in distant cannon mouths.

She gingerly moved her legs, wiggled her fingers. There was a cacophony of pain, but nothing seemed to be broken. Her lungs, back and chest felt like a single mass of bruises, though; and it was hard to expand her lungs, to take a decent breath.

It felt nice to lie here, she thought, just to lie here and to watch the light show ...

Starbreaker light flared anew beyond the dome - no, she realized with a shock; now it was shining through the dome - and as she watched Xeelee construction material blistered, bubbling like melting plastic.

She’d postpone blacking out until later, she decided.

She rolled over and climbed painfully to her feet, ignored the clamouring stiffness, the pain in her legs and chest.

The hollow heart of the earth-craft was a hive of activity. Friends ran everywhere carrying bits of equipment, working control panels, shouting instructions to each other. But there was no chaos, or panic, Berg saw. The Friends knew exactly what they were doing. The scene had something of the air of a great installation - a power plant, perhaps - in the throes of some crisis.

In the commotion no one seemed to have observed her unorthodox entrance. There was damage around her, evidence of the huge Spline assault; close to her there was a burned-out control console, two young, gaunt bodies splayed over it.

A cannon-tube flared, forcing her to shield her eyes; a pair of singularities hurtled out of the plane beneath her feet, dazzled up into a cannon tube and soared beyond the dome like ascending souls. She felt the plane beneath her shudder as the whole craft recoiled from the launch of so much mass.

And now there was a rush of noise above her, like the exhalation of a giant. She glanced up. The damaged area of the dome was beginning to glow white-hot; around a quarter of the dome was sagging, losing its structural integrity under the sustained Spline assault.

There was a smell of burning.

Berg recognized a man - a boy, really - the Friend Jaar, who’d taken Poole on his sightseeing tour of this place. Jaar was working at the centre of a little group of Friends, poring over slates which bore what looked like schematics of singularity trajectories. There was soot, blood smeared over his bare scalp, and his jumpsuit was torn, begrimed; he looked tired, but in control.

In a few strides Berg crossed the chamber. She forced her way through the  knot of people and grabbed Jaar’s arm, pulling away his slate so he was forced to look at her.

Irritation, hypertension crossed his face. ‘Miriam Berg. How did you get in here? I thought—’

‘I’ll explain later. Jaar, you’re under attack. What are you doing about it?’

He pulled his arm away from her. ‘We are finishing the Project,’ he said. ‘Please, Miriam—’

She grabbed his shoulders, twisted him round so he was forced to face her. ‘Look above your head, damn it! The Spline is using starbreakers. The whole damn roof is going to implode on you, Xeelee material or not. There’s not going to be time to finish your precious Project. You’re going to fail, Jaar, unless you do something about it.’

Wearily he indicated the frantic motion around them. ‘We set up a crash schedule for the implementation of the Project, but we’re falling behind already. And we’ve lost lives.’ He looked up; he seemed to flinch from the failing dome.

‘Why don’t you use the hyperdrive?’

‘The hyperdrive has already gone,’ Jaar said. ‘Its components were stored in the structure of the dome; we lost operability soon after the start of the assault—’

‘Jesus.’ Berg ran stiff fingers through her hair. So there was no way to run; they could only fight. And she wouldn’t be fighting merely for the good of humanity, but for her own life ... ‘All right, Jaar; show me how these damn singularity cannons work.’

 Jasoft Parz felt rather proud of himself.

He wasn’t a scientist, or an engineer, by any stretch of the imagination. But, he was finding, he wasn’t completely without resource.

In his life-support box he’d found a spare skinsuit. Using a sharp edge from the box he’d sliced this apart, assembled it into a little tepee-like tent; the substance of the skinsuit, trying to restore its breached integrity, had sealed itself tight along the new seams he’d created.

He’d fixed the little tent over a Spline nerve-trunk and used the facemask of the skinsuit to pump the tent full of breathable air, creating a little bubble of atmosphere in entoptic fluid.

Now he cast through the contents of the life-support box. Maybe he’d have to take the mechanism apart, to start his fire ...

 The Spline warship hung over the lifedome of the Hermit Crab, rolling with abrupt, jerky, mechanical motions.

Michael Poole stared at it with something approaching fascination: quite apart from its dominating physical presence there was a vague obscenity about the mixture of gross, swollen life and mechanical deadliness. Michael was reminded of myths of the past, of the undead.

No wonder Earth had been - would be - held in thrall by these things.

Michael glanced at Shira. The Friend, exhausted, dishevelled, crushed by the  GUTdrive’s continuing two-gravity push, lay flat on the couch next to his. Her eyes were open - staring up - but unseeing. A clean blue glow flickered at the edge of his vision, somewhere close to the perimeter of the lifedome.

Harry’s disembodied head drifted like a balloon. ‘What was that?’

‘Verniers. Attitude jets.’

‘I know what verniers are,’ Harry grumbled. The head swivelled theatrically to peer up at the Spline. The huge sentient warship was now drifting away from the Crab’s zenith. ‘You’re turning the ship?’

Michael leaned back in his couch and folded his hands together. ‘I preset the program,’ he said. ‘The ship’s turning. Right around, through one hundred and eighty degrees.’

‘But the GUTdrive is still firing.’ The head glanced up at the Spline again, closed one eye as if judging distances. ‘We must be slowing. Michael, are you hoping to rendezvous with that thing up there?’

‘No.’ Michael smiled. ‘No, a rendezvous isn’t in the plan.’

‘Then what is, for Christ’s sake?’

‘Look, Harry, you know as well as I do that this damn old tub isn’t a warship. Apart from a couple of Berry-phase archaeological scanners, I’ve nothing apart from the ship itself which I can use as a weapon.’ He shrugged, lying there. ‘Maybe if I’d brought back a few more samples from the Oort Cloud, I could throw rocks—’

‘What do you mean,’ Harry asked ominously, ‘“apart from the ship itself ”?’

‘After all this two-g thrust we’ve a huge velocity relative to the Spline. When we’ve turned around there’ll be only a couple of minutes before we close with the Spline; even with the GUTdrive firing we’ll barely lose any of that ...

‘Do you get it, Harry? We’re going to meet the Spline ass-first, with our GUTdrive blazing—’

With slow, hesitant movements, Shira raised her hands and covered her face with long fingers.

‘My God,’ Harry breathed, and his Virtual head ballooned into a great six-feet-tall caricature. ‘We’re going to ram a Spline warship. Oh, good plan, Michael.’

‘You’ve got a better suggestion?’

An image flickered into existence on the darkened dome above them: the Spline warship, as seen by the Crab’s backward-pointing cameras. The gunmetal grey of the Spline’s hull was reflected in Harry’s huge, pixel-frosted eyes. ‘Michael, as soon as that Spline lines itself up and touches us with its damn starbreaker beam, this ship will become a shower of molten slag.’

‘Then we’ll have died fighting. I say again: have you got a better suggestion?’

‘Yes,’ said Harry. ‘Your first idea. Let’s run back out to the cometary halo and find some rocks to throw.’

Beyond Harry’s huge, translucent head the Spline’s motion seemed to have changed. Michael squinted, trying to make out patterns. Was the rolling of the warship becoming more jerky, more random?

Come to think of it, he’d expected to be dead by now.

Was there something wrong with the Spline?

A quarter of the dome had caved in. Cannon barrels collapsed gracefully. Xeelee construction material shrank back like burning plastic, and through the breaches Miriam could see the harsh glare of the stars, the flicker of cherry-red starbreaker light.

Molten construction material rained over the singularity plane. Friends scurried like insects as shards - red-hot and razor-sharp - sleeted down on them. A wind blasted from the devastated area through the rest of the chamber; Miriam could smell smoke, burning flesh.

‘Jesus,’ Miriam breathed. She knew she was lucky; the singularity-cannon console she’d been working at with Jaar was well away from the collapsing area. Jaar cried out inarticulately and pushed away from the console. Berg grabbed his arm. ‘No!’ She pulled him around. ‘Don’t be stupid, Jaar. There’s not a damn thing you can do to help them; the best place for you is here.’

Jaar twisted his head away from her, towards the ruined areas of the earth-craft.

Now a flare of cherry-red light dazzled her. The Spline had found a way through the failed dome and had hit the chamber itself with its starbreaker beam. Raising her hand to shield her eyes from the glow of the dome, she saw that the crystal surface over one section of the singularity plane had become muddied, fractured; cracks were racing across it as if it were melting ice. The area had been scoured of human life. And the singularities themselves, white-hot fireflies embedded in their web of blue light, were stirring. Sliding.

All around the artificial cavern the Friends seemed to have lost their discipline. They stumbled away from their consoles, clung to each other in distracted knots; or they ran, hopelessly, into the devastated area. The singularity-cannon muzzles were silent now; sparks no longer sailed upwards to space.

The Friends were finished, Berg realized.

Berg released Jaar and turned back to the console. She tried to ignore it all - the stench of meat, the wind in her face, the awesome creak of disintegrating Xeelee construction material - and to think through the layout of this cannon control. It was all based on a straightforward touch-screen, and the logic was obvious. Tapping lightly at coloured squares she ran through the direction-finder graphics.

From the corner of her eye she saw schematic diagrams of the earth-ship - huge swaths of the dome-base glaring red - and graphs, lists of figures, data on more subtle damages.

Berg said, ‘How bad is it? Are we losing the air?’

Jaar watched her, distracted, his face crumpling in pain. ‘No,’ he said, his voice a hoarse shout above the chaotic din. ‘The breaches in the dome are above the bulk of the atmosphere; the singularity plane’s gravity well will keep most of the air in a thick layer close to the surface ... for the next few minutes anyway. But the air will seep out of that breach. It will absorb all this heat, boil out of the ruined shell ... and the dome itself may fail further.’

‘All right. Tell me about the singularity plane.’

He looked vaguely at the console and lifted a desultory hand, tapped almost casually at the touch-screen. ‘We’ve lost control of about thirty per cent of  the singularities. The integrity of the restraining electromagnetic net is gone.’

Berg frowned, tried to work it out. ‘What does that do to us?’

‘We didn’t run any simulations of this scenario.’ He turned to face her, the sweat on his scalp glistening in the starbreaker light. ‘This is a catastrophic failure; we have no options from this point. The loose singularities will attract each other, swarm together. The n-body computations would be interesting ... The singularity swarms will eventually implode, of course.

‘It’s over.’ His shoulders shook convulsively in their thin covering of begrimed, pink material.

She stared at him. She had the feeling that, just at this moment, Jaar - broken open as he was - would be prepared to tell her anything she wanted to know about this damn Project: that all the questions which had plagued her in the months since she’d fallen ass-first into the laps of these Friends of Wigner would at last be settled ... ‘Jesus, I wish I had time for this.’ She glared at the console before her, lifted her hands to the touch-screen - but the configuration was different. Blocks of light slid about as she watched; the damn thing was changing before her eyes. ‘Jaar, what’s happening?’

He glanced down briefly, barely interested. ‘Compensation for the lost singularities, ’ he said. ‘The mass distribution will continue to change until the disrupted singularities settle down to some form of stable configuration.’

‘All right.’ She stared at the shifting colour blocks, striving to take in the whole board as a kind of gestalt. Slowly she started to see how this new pattern matched the matrix she’d memorized earlier, and she raised her hands hesitantly to the screen—

Then the shifting, the seemingly random configuring, started again.

She dropped her hands. ‘Damn it,’ she said. ‘Serves me right for thinking this was going to be easy.’ She grabbed Jaar’s arm; he looked down at her with an expressionless face. ‘Listen, Jaar, you’re going to have to come back out of that shell of yours and help me with this. I can’t manage it myself.’

‘Help you with what?’

‘With firing a singularity.’

He shook his head. It was hard to be sure, but it seemed to Berg that he was almost smiling at her, patient at her ignorance. ‘But there’s no point. I’ve already explained that without the thirty per cent we’ve lost, we can’t complete the Project—’

‘Damn you,’ she shouted over the rising wind, ‘I’m not planning to fire these things into Jupiter! Listen to me. I want you to help me fight back against the Spline ...’

He shook his head, clearly confused and frightened, trying to pull away from her.

‘What is it with you people? I know your Project was more important than your own damn life, but the thing has failed now! Why won’t you help me keep you alive?’

He stared at her, as if she was speaking a language he no longer understood.

There was a groan, like the cry of some huge animal. She glanced up, cringing;  acres of dome were glowing white-hot now, vast sections peeling back to reveal the stars. Xeelee material dangled like scraps of burnt skin.

She might only have seconds left, she realized, before the control systems failed completely - or all the power failed, and she found herself playing billiards with a thousand uncontrolled, city-block-sized black holes - or the damn roof fell in ...

And she was going to have to waste those seconds holding this guy’s hand. ‘Jaar,’ she shouted, ‘your Project is finished. The only way it could succeed, in the future, is for you to start again. To construct new singularities, build a new earth-ship. But the options are limited. We can’t run, because the hyperdrive is slag, along with the Xeelee dome. So all we can do is fight. Jaar, you have to help me fight back. We have to destroy the Spline, before it destroys us.’

Still he stared at her emptily, his mouth drooping open.

In frustration she drove her fist into his arm. ‘It’s for the Project, Jaar. The Project. You’ve got to live, to find a way to start it all again. You see that, don’t you? Jaar?’

More of the dome imploded into spinning fragments; starbreaker light flickered.

 Jasoft Parz was shaken around his eyeball chamber like a pea in a cup. Bits of his broken-open life-support kit bounced around at the end of his umbilical cord like some ludicrous metal placenta. But the walls of the chamber were fleshy, yielding; and he was cushioned further by entoptic fluid.

It was almost fun.

The life-box was a depressing sight. He’d stripped out so many components in his search for a way to ignite his little bonfire - not to mention bleeding half his air supply away to feed the flames - that he couldn’t believe it would sustain him for much longer than a few more minutes.

He doubted it made much difference, now, whatever the outcome of this brief, intense battle; he could see no way he personally was going to be allowed to live through this.

It didn’t seem to matter. He hadn’t felt as calm in years.

His improvised oxygen-tent was still holding up, despite the buffeting and turbulence of the entoptic fluid; sparking electrical fire sizzled against the raw nerve of the Spline; he must be flooding the nervous system of the disoriented creature with agony. Through the Spline’s clouding lens he saw sheets of cherry-red light, lines of fire which seemed to crackle across space. The starbreaker beams were firing at the incoming GUTship, then. But he could see how wild the firing was, how random.

For the first time he allowed himself to suppose that this might actually work.

‘Jasoft Parz.’ The Qax’s synthesized translated voice was, Parz noted with amusement, still as level and empty of meaning as a software-generated travel announcement ... but it masked a scream of rage. ‘You have betrayed me.’

Jasoft laughed. ‘Sorry about that. But what did you expect? Who would have thought that a Spline warship would be so easy to disable ... provided you’re in  the right place, at the right time. In any event, you’re wrong. The truth is that you have betrayed yourself.’

‘How?’

‘By your insufferable complacency,’ Parz said. ‘You were so convinced of a simple victory here. Damn it, Qax, I would have emerged from that portal with all guns blazing - hit these men from the past before they understood what was happening! But not you - even despite the fact that you knew the Wigner Friends could have prepared resistance to you ... And, even worse, you carried me - a human, one of the enemy - in your warship’s most vulnerable place; and for no other reason than to heighten the exquisiteness of your triumph. Complacency, Qax!’

‘The Spline is not yet rogue,’ the Qax said. ‘Its pain-suppression routines are not designed to deal with the damage you have inflicted. But, within seconds, heuristic routines will eliminate the disruption. And, Jasoft Parz, you may anticipate the arrival of antibody drones, to deal with the cause of the damage—’

‘I’m weak with terror,’ Parz said dryly. Beyond the clouding lens-window of his bathysphere-like cell, comet-ice gleamed, rushing at him; GUTfire blazed like sunlight. ‘But I don’t think we’ve got even seconds left, Qax.’

The Spline, engulfed by pain, closed its huge eyelid.

 A cannon tube, suspended from the damaged dome, extended downwards; at last its mouth touched the crystalline flooring beneath Berg’s feet and merged with it, seamlessly. Two firefly singularities moved imperceptibly closer to the cannon barrel, as if eager to be launched into space. Berg felt the gravity field within which she was embedded alter, subtly; it was like an earth tremor, and it gave her a sensation of falling in the pit of her stomach.

She turned to Jaar. ‘Listen to me,’ she said rapidly. ‘Here’s what we’re going to do. I want you to reconfigure this damn thing to launch a singularity pair, so that the peak of the trajectory is inside the Spline. But that’s not all. I want the singularities to merge, just at the second in which they are lodged at the heart of the Spline. Do you understand?’

Jaar looked at her, at first without apparent understanding. Then he got it. His eyes narrowed.

‘How quickly can you do it?’ she asked.

‘Watch me.’

 The collision, when it came, was almost balletic.

GUTdrive fire blistered great swaths of the Spline’s writhing flesh; Michael found himself shrinking back from the bloody, carnal acres above his head. But still the Spline seemed to find it impossible to respond; those bizarre cherry-red beams, lightspeed rents in spacetime, continued to lance out - but it fired at random, consistently missing the Crab.

‘There’s something wrong,’ Harry breathed. ‘It should have sliced us open by now. Why hasn’t it?’

And now the Crab entered the Spline itself, its burning GUTdrive breaching  the elephant-flesh hull. Creation light boiled away blood, flesh in a vast, obscene, soundless explosion; the Spline’s huge body seemed to recoil. At last the comet-ice tail of the Crab disappeared, still glowing, into the carcass of the Spline.

There was a cloud of motion around the huge wound; Michael squinted to see.

‘Little robots,’ Harry said, amazed.

‘Antibody drones,’ said Shira lifelessly; she stared at the scene with dull fascination.

Harry said, ‘The robots are damaging our hull. We’re under attack. For the first time.’

‘Maybe,’ said Poole. ‘But I don’t think it really matters now.’

The star-core glow of the GUTdrive was extinguished at last, killed by the toiling antibody drones. But still the mass of comet-ice, the long, crumpling body of the Crab, slid steadily into Spline flesh.

It was almost sexual, Michael thought.

 The singularity shot, with its reduced launch velocity, seemed to crawl up the translucent cannon shaft. Berg had absurd visions of the singularities rolling out of the mouth of the barrel, falling back to the crystal floor with an anti-climactic plop—

The singularities reached the mouth of the cannon shaft and soared out of sight, eclipsed by the Xeelee-material dome of the chamber.

Berg’s energy seeped out of her, now that it was done - for better or worse. She clasped the console, feeling her legs sagging under her.

Purple-red light flared silently through the cracks in the shattered dome. The Spline’s deadly starbreaker beams flickered, died.

All over the devastated earth-craft Friends turned their faces up to the uncertain glow, oddly like flowers to the Sun.

Half the dome was gone now. Beyond it, the Spline blocked out the stars.

Its starbreaker beams stilled, the huge warship rolled across the impassive sky. An immense, bloody crater - covering fully an eighth of the Spline’s surface area - deformed its hull, Berg saw; and she couldn’t help but wince in sympathy. And, as the Spline rolled, she realized that the crater was matched by a second - if anything, even deeper - at the ship’s opposite pole. Weapon-navels pooled with blood. The Spline’s roll across the stars was erratic, as if some internal balance system was failing.

‘Implosion wounds from the directional gravity waves,’ said Jaar, his voice calm, evaluating. He nodded thoughtfully. ‘It worked.’

Berg closed her eyes. She sought feelings of triumph. Even of relief. But she was still stranded on a damn eggshell that would probably fall apart spontaneously, without any more help from the Spline. And, lest she forget, there was a merged mini-black hole, its devastating work on the Spline complete, falling out of the sky towards her ...

She said, ‘Come on, Jaar, you beautiful bastard. If we’re going to live through this we’ve still got work to do—’

The Spline imploded.

The GUTdrive module drove into its heart like a stiletto. Muscles convulsed in compression waves which tore through the body of the Spline like seismic events. All over the surface of the ship vessels exploded, spewing fast-freezing fluids into space.

The Qax was silent.

Jasoft Parz clung to nerve cables; the eye chamber rolled absurdly as the Spline sought escape from its agony. Parz closed his eyes and tried to feel the suffering of the Spline - every spasm, every bursting vessel.

He had been brought here to witness the destruction of Earth. Now he was determined to witness the death of a Qax, embedded in the consciousness of the Spline; he tried to sense its fear at the encroaching darkness, its frustration at its own mistakes, its dawning realization that the future - of Jim Bolder, the Qax diaspora - would, after all, come to pass.

Failure, and death.

Jasoft Parz smiled.

 The Crab had come to rest at last, its tail section buried in the ravaged heart of the Spline. The lifedome, perched on the crumpled shaft of the ship, overlooked the Spline’s carcass like, Michael thought, a viewing platform over some ghastly resort of blood and ripped flesh.

He lay on his couch, the tension draining out of him. Shira, beside him, even seemed to be asleep.

‘I need a shower,’ he said.

‘Michael.’ Harry’s Virtual head hovered at the edge of the dome, peering out. ‘There’s something out here.’

Michael laughed. ‘What, something other than a wrecked sentient warship from the future? Surprise me, Harry.’

‘I think it’s an eyeball. Really; a huge, ugly eyeball, yards wide. It’s come out of its socket; it’s drifting at the end of a kind of cable ... an optic nerve extension, maybe.’

‘So?’

‘So I think there’s somebody inside.’ Harry grinned. ‘I think he’s seen me. He’s waving at me ...’
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Michael Poole followed Jasoft Parz, the strange bureaucrat from the future, through the entrails of the dead Spline.

They worked their way through gravity-free darkness broken only by the shifting, limited glow of the light-globe Parz had rescued from his bizarre eyeball-capsule; the semi-sentient device trailed Parz, doglike. The corridor they followed was circular in cross-section and little more than head-high. Poole’s hands sank into walls of a greyish, oily substance, and he found himself worming his way past dark, floating ovals a foot or more wide. The ovals were harmless as long as he avoided them, but if he broke the crusty meniscus of any of them a thick, grainy blood-analogue flowed eagerly over his suit.

‘Jesus,’ he muttered. ‘This is disgusting.’

Parz was a few yards ahead of him. He laughed, and spoke in his light, time-accented English. ‘No,’ he said. ‘This is life aboard the finest interstellar craft likely to be available to humans for generations to come - even after my time.’ Parz was a thin, dapper man of medium height; his receding hair was snow white and his face was gloomy, downturned, his chin weak. He looked, Michael thought, like a caricature of an aging bureaucrat - a caricature saved only by his striking green eyes. Parz, in his clear, skin-tight environment suit, moved more easily through the claustrophobic, sticky conditions than did Poole in his bulky space-hardened gear; but Poole, watching Parz slide like a fish through the cloacal darkness, found himself relishing the cool dryness inside his own suit.

A fleshy flap a yard square opened in the floor of this tunnel-tube. Poole jumped back with a cry; ahead of him Parz halted and turned. Fist-sized globes of blood-analogue came quivering out of the flap, splashing stickily against Poole’s legs, and then out shot an antibody drone - one of the little robots which seemed to infest the carcass of this damn ship. This one was a flattened sphere about a foot across; it shot from wall to wall, rebounding. Then, for a moment, the drone hovered before Poole; tiny red laser-spots played over Poole’s shins and knees, and he tensed, expecting a lance of pain. But the laser- spots snapped away from him and played over the walls and blood-globules like tiny searchlights.

The drone, jets sparkling, hurtled off down the passageway and out of sight.

Poole found himself trembling.

Parz laughed, irritatingly. ‘You shouldn’t worry about the drones. That one was just a simple maintenance unit—’

‘With lasers.’

‘It was only using them for ranging information, Mr Poole.’

‘And they couldn’t be used for any more offensive purposes, I suppose.’

‘Against us? The drones of this Spline are thoroughly used to humans, Mr Poole. It probably thinks we’re part of a maintenance crew ourselves. They wouldn’t dream of attacking humans. Unless specifically ordered to, of course.’

‘That cheers me up,’ Poole said. ‘Anyway, what was it doing here? I thought you said the damn Spline was dead.’

‘Of course it is dead,’ Parz said with a trace of genteel impatience. ‘Ah, then, but what is death, to a being on this scale? The irruption of your GUTdrive craft into the heart of the Spline was enough to sever most of its command channels, disrupt most of its higher functions. Like snapping the spinal cord of a human. But - is it dead?’ Parz hesitated. ‘Mr Poole, imagine putting a bullet in the brain of a tyrannosaurus. It’s effectively dead; its brain is destroyed. But how long will the processes of its body continue undirected, feedback loops striving blindly to restore some semblance of homeostasis? And the antibody drones are virtually autonomous - semi-sentient, some of them. With the extinguishing of the Spline’s consciousness they will be acting without central direction. Most of them will simply have ceased functioning. But the more advanced among them - like our little visitor just now - don’t have to wait to be told what to do; they actively prowl the body of the Spline, seeking out functions to perform, repairs to initiate. It’s all a bit anarchic, I suppose, but it’s also highly effective. Flexible, responsive, mobile, heuristic, with intelligence distributed to the lowest level ... A bit like an ideal human society, I suppose; free individuals seeking out ways to advance the common good.’ Parz’s laugh was delicate, almost effete, thought Poole. ‘Perhaps we should hope, as one sentient species considering another, that the drones find tasks sufficient to give their lives meaning while they remain aware.’

Poole frowned, studying Parz’s round, serious face. He found Jasoft Parz oddly repellent, like an insect; his humour was too dry for Poole’s taste, and his view of the world somehow over-sophisticated, ironic, detached from the direct, ordinary concerns of human perception.

Here was a man, Poole thought, who has distanced himself from his own emotions. He has become as alien as the Qax. The world is a game to him, an abstract puzzle to be solved - no, not even that: to be admired dustily, as one might marvel at the recorded moves of some ancient chess game.

No doubt it had been an effective survival strategy for someone in Parz’s line of work. Poole found pity in his heart for the man of the future.

Parz, proceeding ahead of Poole along the tunnel, continued to speak. ‘I’ve never been aboard a dead Spline before, Mr Poole; I suspect it could be days before the normal functions close down completely. So you’ll continue to see signs of life for some time.’ He sniffed. ‘Eventually, of course, it will be unviable. The vacuum will penetrate its deepest recesses; we will witness a race between corruption and freezing ice ...’ He hesitated. ‘There are other ships in the area who could take us off? Human ships of this era, I mean.’

Poole laughed. ‘A whole flotilla of them, flying every flag in the System. A  damn lot of use they’ve been.’ The navies had been arriving in strength. But the key battles had been over in minutes, long before most of the inner System worlds were even aware of the invasion from the future. But, Poole had learned, the space battles had made spectacular viewing, projected live in huge Virtuals in the skies of the planets ... ‘We’ve asked them to hold off for a few more hours, until we finish this investigation; we wanted to make sure this thing was safe - dead - deactivated - before letting anyone else aboard.’

‘Oh, I think it’s safe,’ Parz said dryly. ‘If the Spline could still strike at you, be assured you’d be dead by now. Ah,’ he said. ‘Here we are.’

Abruptly the vein-like tunnel opened out around Jasoft. He drifted into empty space, his light-globe following patiently. The white light of the globe shone feebly over the walls of a cavern which Poole, peering carefully from the tunnel, estimated to be about a quarter-mile across. The walls were pink and shot through with crimson veins as thick as Poole’s arms; blood-analogue still pulsed along the wider tubes, he noticed, and quivering globes of the blood substance, some of them yards across, drifted like stately galleons through the darkness.

But there was damage. In the dim light cast by the globe-lamp, Poole could make out a spear of metal yards wide which lanced across the chamber, from one ripped wall to another: the spine of the embedded Crab. The lining of the chamber had done its best to seal itself around the entrance and exit wounds, so that a tide of flesh lapped around the Crab’s spine at each extremity. And even now Poole could see the fleeting shadows of drones - dozens of them - drifting around the spine, sparking with reaction jets and laser-light as they toiled, too late, to drive out this monstrous splinter. Poole stared up at the immense intrusion, the huge wounds, with a kind of wonder; even the spine’s straight lines seemed a violation, hard and painfully unnatural, in this soft place of curved walls and flesh.

He unwrapped a line from his waist and fixed one end to the pulsing wall of the chamber. As the jaws of the clip bit, Poole found himself wincing, but he forced himself to tug at the clip, feeling its strong teeth tear a little into the Spline’s flesh, before trusting himself to push away from the wall after Parz.

Parz, propelled by a compact reaction-pack built onto the spine of his skinsuit, swam with a stiff grace around the chamber. His suit was slick with gobbets of blood-analogue, Poole noticed, giving Parz the odd and obscene appearance of something newborn. ‘This is the stomach-chamber,’ Parz said. ‘The Spline’s main - ah, hold, if you will. Where the Qax customarily reside. At least, the Occupation-era Qax I have described; the turbulent-fluid beings.’

Poole glanced around the dim recesses of the space; it was like some ugly, fleshy cathedral. ‘I guess they needed the elbow room.’

Parz glanced across at Poole. His green eyes glimmered, startling. ‘You shouldn’t be surprised to feel uncomfortable, moving through this Spline, Mr Poole. It’s not a human environment. No attempt has been made to adapt it to human needs, or human sensibilities.’ His face seemed to soften, then, and Poole tried to read his expression in the uncertain light. ‘You know, I’d give a lot to see the Spline of a few centuries from now. From my time,’ he corrected himself absently. ‘After the overthrow of the Qax, when human engineers adapt the  Splines for our own purposes. Tiled vein-corridors; metal-walled stomach-chambers ...’

‘The overthrow of the Qax?’ Poole asked sharply. ‘Parz, what do you know?’

Parz smiled dreamily. ‘Only what I was told by the Governor of Occupied Earth ... The second Governor, that is. Only what it told me of the future, when it was convinced I would die before seeing another human.’

Poole felt the blood pulse in the veins of his neck. ‘Jasoft, for the first time I’m glad I rescued you from that ridiculous eyeball.’

Parz turned away. Half-swimming, he made his way towards one section of the stomach-chamber wall, some way from the areas violated by the irruption of the Crab. He came to rest beside a metal canister, a coffin-sized box which was fixed to the fleshy wall by a web of metal strands.

‘What is it?’ Poole asked. ‘Have you found something?’ He made his way clumsily across the deserted space of the chamber towards Parz.

The two of them huddled over the box, the light-globe hovering close; the small tent of light cast over them was strangely intimate. Parz ran quick, practised hands over the box, fingering touch-screens which, Poole noticed, refused to light up. Parz’s face was quite clear to Poole, but his expression was neutral. Unreadable.

Parz said, ‘“Look on my works, ye mighty, and despair.”’

‘What?’

‘This is Qax.’ He slapped the box with one gloved palm. ‘The Governor of Earth. Dead, harmless ...’

‘How?’

‘The Qax preferred to run their Spline craft by direct conscious control, with their own awareness alongside the continuing sentience of the Spline.’

Poole frowned. ‘Can’t have been comfortable for the Spline.’

‘The Spline didn’t have much choice,’ said Parz. ‘It’s an efficient method. But not without its risks.

‘When the collision with your ship terminated the Spline’s higher functions, perhaps the Qax could have disengaged. But it didn’t. Driven by its hatred - and, perhaps, by hubris, right to the end - it stayed locked inside the Spline’s sensorium. And when the ship died, the Qax died with it.’

Poole fingered the metal webbing, thoughtfully. ‘I wonder if the Spline could be salvaged, somehow. After all, the hyperdrive alone is worth centuries of research. Maybe we could link up the Crab’s AI to what’s left of the Spline’s functions.’

Parz frowned. ‘But if the Qax’s method is any guide, you need a sophisticated conscious entity as a front end, something which can feel its way into what’s left of the Spline’s - identity. Sympathetically. Do you understand?’

Poole nodded, smiling. ‘I think so. And I know just the conscious entity to try it.’

Parz was silent for a moment. His gloved fingers stroked the surface of the metal canister almost tenderly, and he seemed to be rocking back and forth in the thick intestinal air. Poole leaned closer, trying to read Parz’s expression; but  the half-shadowed face, with its mask of age tightened by AS, was as empty as it had ever been. ‘Jasoft? What are you thinking?’

Parz looked up at him. ‘Why,’ he said with a note of surprise, ‘I think I’m mourning.’

‘Mourning a Qax?’ A creature, thought Poole, whose fellows had turned Earth’s cities to glass - who would have, given a little more fortune, scraped humanity out of the Solar System before most people had even learned the name of their destroyers - and who had turned Parz himself into a quisling, a man unable even to face his true self ... ‘Jasoft, are you crazy?’

Parz shook his head slowly; folds of the clear skinsuit creased at his neck. ‘Poole, one day humans are going to bring about the destruction of the Qax’s home world. We’ll almost wipe them out.

‘ ... But they’re unique. There are only - have only ever been - a few hundred of them. Yet each one has the seed of immortality - the potential to live long enough to witness star-corpses shine by proton decay.

‘Poole, this is the second Qax I’ve seen die.’ Parz bent his head to the metal case, apparently looking inward. ‘Yes,’ he said. ‘Yes, I’m mourning.’

Poole stayed with him in the silence of the dead Spline.

 Miriam Berg, Jaar at her side, walked into the devastated heart of Stonehenge.

The ground had been ripped open, wadded into thick furrows; grass clung to the broken turf like hair to flesh. And the ancient stones had been scattered, shivered to rubble by the casual brush of a gravity-wave starbreaker beam.

Jaar touched her shoulder and pointed into the sky, towards the bulk of Jupiter. ‘Look up there,’ he said.

Miriam stared hard along the line of his long arm, squinting with the effort. There was a shadow: a rough rectangle silhouetted against the gaudy pink of Jupiter, turning slowly as it sailed away from the earth-craft. ‘The last of the henge,’ she said.

‘Well, at least one of the old stones has survived. It will sail around Jupiter for a hundred thousand years, perhaps.’

Berg shook her head. ‘Damn it. I should feel happier, I guess. We’ve saved the human race! ... But what a cost.’

Jaar inclined his head towards her with awkward tenderness. ‘Miriam, I think the first builders of this old henge - had they been able to imagine it - would have been happy with such a monument as that orbiting menhir.’

‘Maybe.’ Miriam looked around at what was left of the earth-craft. The Xeelee-material huts of the Friends had been flattened like canvas tents in a gale; she could see Friends picking sadly through the debris. Although the earth-craft’s essential life-support equipment had survived inside the singularity-plane chamber, she knew that most of the Friends’ personal possessions had been abandoned up here during the assault: their records of families and places lost fifteen centuries in the future - much that made life worth living from day to day, when there was time for less weighty concerns than the fate of the universe.

Berg found herself shivering; her chest and lungs - which had not healed properly following her leap out to the edge of the atmosphere during the  attack - ached dully, a constant, brooding presence. And the air of the craft was noticeably thinner, now. The weakening of the earth-craft’s gravity field, as generated by the devastated plane of singularities, was marked; in some places the craft had been rendered virtually uninhabitable. The Friends’ latest estimate was that fully forty per cent of their stock of singularities had been fired or lost while the Spline starbreakers had riffled through the craft’s defences like fingers through paper. Many of the singularities launched before Berg had made it into the dome had hit their primary target. Jupiter, it seemed, had probably been seeded with enough singularities to cause its ultimate implosion, and - one day, centuries away - there would be a single, spinning singularity on the site now occupied by the greatest planet. But the singularity wouldn’t be of the right size, or the right spin, or whatever the hell were the mysterious criteria of success the Friends had laid down for themselves. And now there weren’t enough singularities left for them to finish the job.

‘So,’ she said to Jaar. ‘What next, for the Friends of Wigner?’

He smiled a little wistfully, his large, fragile-looking head swivelling as he surveyed the battered earth-craft. ‘The craft has suffered too much damage to remain habitable for long—’

‘Atmosphere leakage?’

He looked at her. ‘Yes, but more significantly the loss of the hyperdrive when the construction-material dome was crushed—’ He closed his long fingers into a fist. ‘And without the hyperdrive we have no effective radiation shielding. This skimpy blanket of atmosphere will scarcely suffice to protect us in Jovian space, and I doubt if we could survive even one close encounter with the Io flux-tube.’

‘Right.’ Berg looked up at the sky nervously; suddenly her situation - the fact that she was standing on a lump of rock, lost in orbit around Jupiter, with nothing over her head but a few wisps of gas - seemed harshly real; the sky seemed very close, very threatening.

‘We’ll have to evacuate, of course,’ Jaar said stiffly. ‘We will accept assistance from your contemporaries, Miriam. If we may.’

‘You needn’t fear,’ she said as kindly as she could. ‘I’ll speak to Michael, if you’ll let me; he can intercede with the authorities. There are plenty of ships in the area.’

‘Thank you.’

‘And then what, Jaar?’

‘Then we go on.’ His brown eyes were pale and intense and filled once more with unshakable faith; she found herself returning his gaze uncomfortably. ‘We find a way to resume the Project.’

‘But, Jaar—’ She shook her head. ‘Your Project has nearly brought disaster down on us all already. Hasn’t it? You mustn’t lose sight of this simple fact, my friend - we were lucky to defeat the Qax invasion from the future. If they hadn’t been so slow to react, so complacent, so sure we posed no threat to them - then they could have destroyed the race. Is your Project worth such a risk again?’

Jaar replied with intensity, ‘Berg, your words in the singularity chamber, at the height of the struggle with the Spline - that I must survive, in order to fight another day, to continue with the Project - changed me, convinced me. Yes, the  Project is worth all of that. It’s worth any risk - believe me, any price.’

‘Look, I said all that when the roof was caving in. Literally. It was a ploy, Jaar. I was trying to manipulate you, to get you to fight, to make you do what I wanted you to do.’

‘I know that.’ He smiled. ‘Of course I know that. But the motives behind your words don’t reduce their truth. Don’t you see that?’

She studied his long, certain face, and wrapped her arms closely around her, troubled.

 Harry Poole, downloaded into the nervous system of the Spline, was in agony.

Jesus Christ . . .

The Spline’s body and sensorium encased him like the inside of his own (corporeal) head. He felt its vast, intimidating bulk all around him; the toughened outer flesh-hull felt as if it were third-degree burnt; the pits for weapons and sensors felt like open wounds.

The Spline must be in constant, continual pain, he realized; yes, they had been adapted for survival in space and hyperspace, but clumsily, he saw now. He felt like an amputee, nerve ends crudely welded to steamhammers and jacks.

Was this a price worth paying, even for species longevity? ... And the Qax must have endured this horror, too. Then again, he thought, perhaps pain had a different meaning for one as alien as a Qax.

The shock of Poole’s crude attack had been enough to kill the Spline. The pain Harry suffered now was like the agony of a new birth into a universe of darkness and terror.

... And yet, as he became accustomed to the size and scale of the Spline, to the constant howl of pain, Harry became aware of - compensating factors.

Some of his sensors - even some of the Spline’s ancient, original eyes, like the one ravaged by Jasoft Parz - still worked. He saw the stars through the eyes of a sentient starship; they were remote yet accessible, like youthful ideals. He could still turn; the Spline could roll. Vast, hidden flywheels of bone moved somewhere inside him, and he felt the centrifugal wrench of rotation as if the stars themselves were rolling around him, tugging.

And, burning like a fire in his gut, he felt the power of the hyperdrive. Cautiously he flexed those strange, indirect muscles; and he thrilled at the power he could direct - the power to unravel the dimensions of spacetime itself.

Yes, there was grandeur in being a Spline.

He opened pixel-eyes inside the lifedome of the wrecked Crab. His son was staring up at him. ‘I can fly,’ Harry said.

 Jasoft Parz had shed his skinsuit, snakelike; now he floated in the air, one of Michael’s roomier dressing gowns billowing around him. ‘From what your companion Berg reports, these Friends of Wigner sound determined to revive their Project.’

Michael Poole lay back in his couch in the Crab’s lifedome and steepled his fingers behind his head. ‘But the Friends are going to need access to singularity-manufacturing technology on an industrial scale, if they are to rebuild their  earth-craft. And that surely means keeping the Interface access to the future open. We simply don’t have the infrastructure for such an endeavour, in this time period.’

Harry, his huge Virtual head floating in the air above Poole’s couch, nodded wisely. ‘But then we’re leaving the door unlocked against whatever else the Qax choose to throw down their wormhole pipe at us. Not to mention any companions of Miss Splendid Isolation over there.’ He nodded towards Shira; the girl sat at a data console scrolling idly through some of Michael’s research results, studiously ignoring the conversation.

Parz said, ‘The Qax were utterly complacent in their invasion of this time-frame. And so - perhaps - no message, no report of the disaster, was sent back through the Interface to the future. But the Qax Occupation authorities will surely send through more probes, to investigate the outcome. We have bought time with our victory, but nothing more, as long as the Interface remains open.’

Shira looked up. ‘Are you so sure you can close the portal?’ she asked quietly. ‘You designed it, Michael Poole; you must know that spacetime wormholes are not hinged hatches one can open and close at will.’

‘We’ll find a way, if we have to,’ Michael said seriously.

‘And if the Qax, or the Friends of the future, choose not to allow it?’

‘Believe me. We’ll find a way.’

Parz nodded, his green eyes narrowing. ‘Yes. But perhaps we should begin considering now how to do such a thing. We may need the option rapidly, should we decide to use it - or should it become necessary to do so.’

Harry opened a pixel-blurred mouth and laughed. ‘In case of emergency, break laws of physics.’

‘Start working on it, Harry,’ Michael said wearily. ‘Shira, it’s not impossible. Wormholes are inherently unstable. Active feedback has to be built into the design, to enable a hole to endure ...’

But Shira had turned away again and was bent over her data. In the semi-darkness of the lifedome, with her face lit from beneath by the pink-blue glow of Poole’s old data, her eyes were huge and liquid.

She was shutting them out once more.

‘If only the Friends would let us in on their secret,’ Michael said, half to himself. ‘Then perhaps we could assess the risks, analyse the potential benefits against the costs of allowing them to go ahead.’

‘But they won’t,’ Harry said. ‘All they’ll tell us is how the Project will make it all right in the end.’

‘Yes,’ Parz said. ‘One senses from their words that it is as if the Project will not merely justify any means, any sacrifice - but will somehow nullify the sacrifice itself, in its development.’ He looked at Michael. ‘Is that possible?’

Michael sighed, feeling very tired, very old; the weight of centuries pressed down on him, evidently unnoticed by the Virtual of his father, by this faded bureaucrat, by the baffling, enigmatic girl from fifteen centuries away. ‘If they won’t tell us what they’re up to, maybe we can try to work it out. We know that the core of the Project is the implosion, the induced gravitational collapse of Jupiter, by the implanting of seed singularities.’

‘Yes,’ Parz said. ‘But there is a subtle design. We know already that the precise form of that collapse - the parameters of the resulting singularity - is vital to the success of the Project. And that’s what they hoped to engineer with their singularity bullets.’

Harry frowned hugely. ‘What’s the point? One singularity is much like another. Isn’t it? I mean, a black hole is black.’

Michael shook his head. ‘Harry, a lot of information gets lost, destroyed, when a black hole forms from a collapsing object. A black hole forming is like an irruption of disorder into the universe. But there are still three distinguishing quantities associated with any hole: its mass, its electrical charge and its spin.’

A non-rotating, electrically neutral hole, Michael said, would have a spherical event horizon - the Schwarzschild solution to Einstein’s ancient, durable equations of general relativity. But a rotating, charged object left behind a Kerr-Newman hole: a more general solution to the equations, a non-spherical horizon.

Parz was performing gentle, weightless somersaults; he looked like a small, sleek animal. ‘Kerr-Newman predicts that if one may choose mass, charge and spin, one may sculpt event horizons.’

Harry smiled slowly. ‘So you can customize a hole. But my question still stands: so what?’

‘One could go further,’ Parz said, still languidly somersaulting. ‘One could construct a naked singularity.’

‘A naked singularity?’

Michael sighed. ‘All right, Harry. Think of the formation of a hole again: the implosion of a massive object, the formation of an event horizon.

‘But, within the event horizon, the story isn’t over yet. The matter of the dead star keeps imploding; nothing - not pressure from the heat of the core, not even the Pauli exclusion principle - can keep it from collapsing all the way.’

Harry frowned. ‘All the way to what?’

‘A singularity. A flaw in spacetime; a place where spacetime quantities - mass/energy density, space curvature - all go off the scale, to infinity. Inside a well-behaved black hole, the singularity is effectively cloaked from the rest of the universe by the event horizon. The horizon renders us safe from the damage the singularity can do. But there are ways for singularities to form without a cloaking event horizon - to be “naked”. If a star is spinning rapidly enough before its collapse, for instance ... Or if the mass distribution is not compact enough in the first place - if it is elongated, or spiky.

‘The singularity in such a solution wouldn’t be a point, as would form at the centre of a spherically symmetric, non-rotating star. Instead, the material of the star would collapse to a thin disc - like a pancake - and the singularity would form within the pancake, and along a spike through the axis of the pancake - a spindle of flawed spacetime.

‘The naked singularity would be unstable, probably - it would rapidly collapse within an event horizon - but it would last long enough to do a lot of damage—’

Harry frowned. ‘I don’t like the sound of that. What damage?’

Poole locked his hands behind his head. ‘How can I explain this? Harry, it’s all to do with boundary conditions ...’

 Spacetime could only evolve in an orderly and predictable way if its boundaries, in space and time, were themselves orderly. The boundaries had to satisfy what were called ‘Cauchy conditions’; causality itself could only flow from stable Cauchy boundaries.

There were three types of boundary: in the beginning there was the initial singularity - the Big Bang, from which the universe expanded. That was one boundary: the start of time.

Then there were boundaries at infinity: spacelike infinity contained all the places infinitely remote from the observer ... and then, far ahead, at timelike infinity. At the end of all worldlines.

The initial singularity, and the boundaries at spacelike and timelike infinity, were all Cauchy boundaries ...

But there was another class of boundary.

Naked singularities.

 ‘It sounds fantastic,’ Harry said.

‘Maybe it is. But nobody can think of any reason why such objects shouldn’t form. There are some quite easy ways for this to happen, if you wait long enough. You know that black holes aren’t really “black”, that they have a temperature—’

‘Yes. Hawking evaporation. Just like the holes in the earth-craft.’

‘Small holes like those in the earth-craft’s singularity plane will simply implode when they have evaporated completely. But in the far future, when the singularities at the heart of galaxy-mass holes begin to emerge from within their evaporating horizons ...

‘Harry, naked singularities are non-Cauchy boundaries to spacetime. There is no order, no pattern to the spacetime which might evolve from a naked singularity; we can’t make any causal predictions about events. Some theorists hold that if a naked singularity were to form then spacetime - the universe - would simply be destroyed.’

‘Jesus. Then maybe they can’t form after all?’

‘You should have been a philosopher, Harry.’

‘I should?’

‘That’s the principle of Cosmic Censorship - that there’s something out there, something like the Pauli principle maybe, which will stop the formation of naked flaws. That’s one theory.’

‘Yeah. But who is this Cosmic Censor? And can we trust him?’

‘The trouble is that we can think of too many ways for naked singularities to be formed. And nobody can think of a particularly intelligent way for Cosmic Censorship to come about ...’

Parz, hovering, had listened to all this with eyes closed. ‘Indeed. And perhaps that is the goal of the Friends.’

Michael felt the pieces of the puzzle sliding around in his head. ‘My God,’ he  said softly. ‘They’ve hinted at a power over history. Do you think they could be so stupid?’ He looked up at the Virtual. ‘Harry, maybe the Friends are trying to change history using a naked singularity ...’

‘But they could never control it,’ Parz said, eyes still closed. ‘It would be utterly random. At best, like lobbing a grenade into a political discussion. It will change the agenda, yes, but in an utterly discontinuous fashion. And at worst—’

‘At worst they could wreck spacetime,’ Michael said. Harry looked down at him, serious and calm. ‘What do we do, Michael? Do we help them?’

‘Like hell,’ Michael said quietly. ‘We have to stop them.’

Shira looked up from her data screens, her long neck seeming to uncoil. ‘You don’t understand,’ she said calmly. ‘You’re wrong.’

‘Then you’ll have to explain it to me,’ Michael said tiredly. ‘Harry, do you have that option I asked for?’

Harry’s smile was strained. ‘We can close the Interface, the AIs say. But I don’t understand how. And I don’t think you’re going to like the solution.’

Michael felt an enormous weight, oppressive, seeming to strive to crush his chest. ‘I don’t like any of this. But we’re going to do it anyway. Harry, start when you can.’

He closed his eyes and lay back on the couch, hoping for sleep to claim him. After a few seconds the surge of the Spline’s insystem drive pressed him deeper into the cushions.
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At the zenith, the Interface portal was a tiny, growing flower of electric blue. The Spline ship was already within the thousand-mile region of exotic space, the squeezed vacuum which surrounded the wormhole mouth.

Jasoft Parz settled, birdlike, onto the deck in the new artificial gravity of the Spline drive; he took a seat and watched Michael closely, his green eyes sharp, fascinated.

Shira got out of her chair and walked unsteadily across the deck. Her eyes were huge, bruised, the shape of her skull showing through her thin flesh. ‘You must not do this,’ she said.

Michael began, ‘My dear—’

Harry cut in, ‘Michael, we’re in the middle of a storm of messages. I’m surprised the hull of the dome hasn’t burned off under comm-laser fire ... I think you’ll have to deal with this. All the ships within a thousand miles are aware we’re moving, and a dozen different authorities want to know what the hell we’re doing.’

‘Can any of them stop us before we reach the Interface?’

Harry considered. ‘Probably not. The Spline, even disabled as it is, is so damn big it would have to be blown out of the sky to be stopped. And there’s no armour heavy enough to do that, in range.’

‘Okay. Ignore them.’

‘And we’re getting messages from the earth-craft,’ Harry reported. ‘Also inquiring politely as to what we think we’re doing.’

Shira’s hands twisted together. ‘You must listen to them, Michael.’

‘Answer me honestly, Shira. Can the Friends do anything to stop us?’

Her mouth worked and her eyes seemed heavy, as if she could barely restrain hysterical tears; and Michael felt an absurd, irrational urge to comfort her. ‘No,’ she said at last, quietly. ‘Not physically, no. But—’

‘Then ignore them too.’ Michael thought it over. ‘In fact, Harry, I want you to disable the whole damn comms panel ... Any equipment the Spline is carrying too. Permanently; I want you to trash it. Can you do that?’

Again a short hesitation. ‘Sure, Michael,’ Harry said uncertainly. ‘But - are you sure that’s such a good idea?’

‘Where we’re going we’re not going to need it,’ Michael said. ‘It’s just a damn distraction. In,’ he studied the zenith, ‘what, forty minutes?—’

‘Thirty-eight,’ Harry said gloomily.

‘—we’re going to enter the Interface. And we’re going to close it. And there’s nothing more anybody can say that will make a bit of difference to that.’

‘I’m not going to argue,’ Harry urged, ‘but - Michael - what about Miriam?’

‘Miriam’s a distraction,’ Michael said firmly. ‘Come on, Harry, do it. I need your support.’

There was a silence of a few seconds. Then: ‘Done,’ Harry said. ‘We’re all alone, Michael.’

‘You are a fool,’ Shira told Michael coldly.

Michael sighed and tried to regain a comfortable posture on his couch. ‘It’s not the first time I’ve been called that.’

‘Might be the last, though,’ Parz said dryly.

‘You think you are solving the problem, with one bold, audacious stroke,’ Shira said, her water-blue eyes fixed on Michael’s face. ‘You think you are fearless, in the face of unknown dangers - an encounter with the future, even with death. But you are not fearless. You are afraid. You fear even words. You fear the words of your contemporaries - how many lectures have I endured on how important it was that we should allow you into our confidence ... that we should share the immense problems with which we grappled? And now you - as arrogant as you are foolish - turn your back even on your own kind. You fear the words of the Friends themselves - even of me - you fear the logic, the truth  in our convictions.’

Michael massaged the bridge of his nose, wishing he didn’t feel so damned tired. ‘Quite a speech,’ he said.

She drew herself upright. ‘And you fear yourself. For fear of your own weakness of resolve, you dare not even consider the possibility of consulting the one closest to you, Miriam, who is less than a light-second away. You would rather, as you put it, “trash” your comms equipment than—’

‘Enough,’ Michael snapped.

She drew back a little at the sharpness of his tone, but she held her ground; pale eyes glittered from her bony face.

Michael said, ‘To hell with any of that. It’s academic, Shira. The rules have changed; the outside universe might as well not exist as far as what happens to this ship from now on is concerned; we’ve established that. There’s only the four of us now - you, me, Parz and Harry—’

‘—and several hundred drones,’ Harry put in uncertainly, ‘who I’m having a certain amount of difficulty controlling—’

Michael ignored him. ‘Just the four of us, Shira, in this bubble of air and warmth. And the only way this ship is going to get turned aside is if you - you -  convince me, and the others, that your Project is worth the incalculable risk it entails.’ He studied her, trying to gauge her reaction. ‘Well? You have thirty-eight minutes.’

‘Thirty-six,’ Harry said.

Shira closed her eyes and drew in a deep, shuddering breath. ‘All right,’ she said. She crossed the deck to her chair, her gait stiff and ungainly, and sat down.

Michael, watching her, felt himself come alive with anticipation, rejuvenated by the prospect of having his questions answered at last.

 Shira talked to them of Eugene Wigner, and of the von Neumann catastrophe.

Like the alive-dead condition of Schrödinger’s cat, events remained in a state of unreality until observed by a conscious observer. But each act of observation merely added another layer of potentiality to the core events, themselves unrealized until observed in turn.

The chains of quantum functions, in Wigner’s view, extended to infinity in an unending chain, an infinite regress.

‘Thus, the paradox of Wigner’s friend,’ Shira said.

Michael shook his head impatiently. ‘But this is pure philosophical debate,’ he said. ‘Wigner himself believed that the regress was not infinite ... that the chain of wave-functions terminates as soon as a conscious mind makes an observation.’

‘That is one view,’ Shira said quietly. ‘But there are others ...’

Shira described the theory of the ‘participatory universe’.

Life - intelligent life - was, under this hypothesis, essential for the very existence of the universe. ‘Imagine a myriad of box-cat-friend chains of quantum functions, all extending through time, without end. Constantly,’ Shira said, ‘life - consciousness - is calling the universe into existence by the very act of observing it.’

Consciousness was like an immense, self-directed eye, a recursive design developed by the universe to invoke its own being.

And if this were true, the goal of consciousness, of life, said Shira, must be to gather and organize data - all data, everywhere - to observe and actualize all events. For without actualization there could be no reality.

Arising from a million chance beginnings, like the stirring of the chemical soup of Earth’s ancient seas, life had spread - was continuing to spread - and to observe, to gather and record data using every resource available.

‘We live in an era somewhere near the start of the contact between species, on an interstellar scale,’ Shira said. ‘There is war, death, destruction, genocide. But one can, from a Godlike perspective, regard it all as interfacing - as a sharing, a pooling, of information.

‘Ultimately, surely, the squabbling species of our day will resolve their childish differences - differences of special prejudice, of narrow interests, of inadequate perception - and move together, perhaps under the leadership of the Xeelee, towards the ultimate goal of life: the gathering and recording of all data, the observation and invocation of the universe itself.’

More and more resources would be devoted to this goal - not just in extent, as life spread from its myriad points of origin, but in depth and scope. At last all the energy sources available for exploitation, from the gravitational potential of galactic superclusters down to the zero-point energy inherent in space itself, would be suborned to the great project of consciousness.

Shira described the future of the universe.

In a few billion years - a blink of cosmic time - Earth’s sun would leave the  Main Sequence of stars, its outer layers ballooning, swallowing the remains of the planets. Humanity would move on, of course, abandoning the old in favour of the new. More stars would form, to replace those which had failed and died ... but the formation rate of new stars was already declining exponentially, with a half-life of a few billion years.

After about a thousand billion years, no more stars would form. The darkened galaxies would continue to turn, but chance collisions and close encounters would take their cumulative toll. Planets would ‘evaporate’ from their parent suns, and stars would evaporate from their galaxies. Those stars remaining in the time-ravaged star systems would lose energy, steadily, by gravitational radiation, and coalesce at last into immense, galactic-scale black holes.

And those holes themselves would coalesce, into holes on the scale of galactic clusters and superclusters; from all across the universe the timelines would converge, merging at last into the great singularities.

But life would prevail, said Shira, continuing to exploit with ever-increasing efficiency the universe’s residual sources of energy. Such as the dim shining of the star-corpses, kept at a few degrees above absolute zero by the slow decay of protons.

And there would still be work to be done.

Black hole evaporation would continue, with the eventual shrinking and disappearance of event horizons even on the scale of galaxies and clusters of galaxies; and naked singularities would emerge into the spreading sweep of spacetime.

Perhaps the universe could not exist beyond the formation of a naked singularity. Perhaps the formation of such a flaw would cause the cessation of time and space, the ending of being.

‘And perhaps,’ Shira said, ‘life’s purpose, in the later stages of the evolution of the universe, is to manipulate event horizons in order to prevent the formation of naked singularities.’

‘Ah.’ Parz smiled. ‘Another elegant idea. So our descendants might be retrained to work as Cosmic Censors.’

‘Or as Cosmic Saviours,’ Michael said dryly.

Harry asked, sounding awed, ‘How do you manipulate event horizons?’

‘No doubt there are lots of ways,’ Michael said. ‘But even now we can imagine some fairly crude methods. Such as forcing black holes to merge before they get a chance to evaporate.’

‘The Wigner paradox is inescapable,’ Shira said. The chains of unresolved quantum states would build on and on, growing like flowers, extending into the future, until the observations of the cosmos-spanning minds to come would rest on aeon-thick layers of history, studded with the fossils of ancient events. ‘At last,’ Shira said, her voice steady and oddly flat, ‘life will cover the universe, still observing, still building the regressing chains of quantum functions. Life will manipulate the dynamic evolution of the cosmos as a whole. One can anticipate the pooled resources of life exploiting even the last energy resource, the sheer energy of the expansion of spacetime itself ...

‘Consciousness must exist as long as the cosmos itself - for without  observation there can be no actualization, no existence - and, further, consciousness must become coextensive with the cosmos, in order that all events may be observed.’

Parz laughed softly, wondering. ‘What a vision. Girl, how old are you? You sound a thousand years old.’

But, Shira went on, the chains of quantum functions would finally merge, culminate in a final state: at the last boundary to the universe, at timelike infinity.

‘And at timelike infinity resides the Ultimate Observer,’ Shira said quietly. ‘And the last Observation will be made—’

‘Yes,’ Parz said, ‘and so collapsing all the chains of quantum functions, right back through time - through the wreckage of the galaxies, down to the present and on into history, past Wigner, his friend, the cat and its box - what a charming notion this is—’

‘Retrospectively, the history of the universe will be actualized,’ Shira said. ‘But not until the final Observation.’ For the first time since resuming her seat she turned to Michael. ‘Do you understand the implications of this, Michael Poole?’

He frowned. ‘These ideas are staggering, of course. But you’ve gone one step further, haven’t you, Shira? There’s still another hypothesis you’ve made.’

‘I ... Yes.’ She bowed her head in an odd, almost prayerful attitude of respect. ‘It is impossible for us to believe that the Ultimate Observer will simply be a passive eye. A camera, for all of history.’

‘No,’ Michael said. ‘I think you believe that the Ultimate Observer will be able to influence the actualization. Don’t you? You believe that the Observer will have the power to study all the nearly-infinite potential histories of the universe, stored in the regressing chains of quantum functions. And that the Observer will select, actualize a history which is - what?’

‘Which is simply the most aesthetically pleasing, perhaps,’ Parz said in his dry, aged way.

‘Which maximizes the potential of being,’ Shira said. ‘Or so we believe. Which makes the cosmos through all of time into a shining place, a garden free of waste, pain and death.’ She lifted her head abruptly. Michael was moved by the contrast between the skeletal gauntness of the girl’s intense face and the beauty - the power, the wistfulness - of her concepts.

Harry said, his voice heavy with wonder, ‘A god at the end of time. Is it possible?’

Michael found he wanted to reach the girl, and he tried to put tenderness into his voice. ‘I understand you now, I think,’ he said. ‘You believe that none of this - our situation here, the Qax occupation of Earth, the Qax time-invasion - is real. It’s all transitory, in a sense; we are simply forced to endure the motion of our consciousness along one of the chains of quantum functions which you believe will be collapsed, discarded, by your Ultimate Observer, in favour of—’

‘Heaven,’ Harry said.

‘No, nothing so crude,’ Michael said. He tried to imagine it, to look beyond the words. ‘Harry, if she’s right, the ultimate state - the final mode of being of the cosmos - will consist of global and local optimization; of the maximizing of  potential, everywhere and at every moment, from the beginning of time.’ Shining, Shira had said. Yes, shining would surely be a good word for such an existence ... Michael closed his eyes and tried to evoke such a mode; he imagined this shoddy reality burning away to reveal the grey light of the underlying optimal state.

Tears prickled gently at his closed eyes. If one were vouchsafed a glimpse of such a state, he thought, then surely one would, on being dragged back to the mire of this unrealized chain of being, go insane.

If this was the basis of the faith of the Friends, then no wonder the Friends were so remote, so intense - so careless of their everyday lives, of the pain and death of others. History as it existed was nothing more than a shabby prototype of the global optimization to come, when the Ultimate Observer discarded all inferior worldlines.

And no wonder then, he thought, the Friends were so leached of humanity. Their mystical vision had removed all significance from their own lives - the only lives they could experience, whatever the truth of their philosophy - and it had rendered them deeply flawed, less than human. He opened his eyes and studied Shira. He saw again the patient intensity which resided inside this fragile girl - and he saw now how damaged she was by her philosophy.

She was not fully alive, and perhaps never could be; he pitied her, he realized.

‘All right, Shira,’ he said tenderly. ‘Thank you for telling me so much.’

Parz sighed, almost wistfully; his small, closed face showed a refined distress. ‘But she hasn’t yet told us all of it. Have you, girl?’ With an edge in his voice, he went on, ‘I mean, if you truly believe such a wondrous vision - that the history we have lived through, the present and future we must endure - are merely prototypes for some vast, perfect version which will one day be imposed on us from the end of time - then what is the Project all about? Why do you need to do anything to change your condition in the here-and-now? Why not simply endure this pain, let it end, and wait for it all to be put right at the end of things?’

She shook her head. ‘In my time, humans are helplessly subjugated to the Qax. We were able to assemble the resources for our rebellion, but it was only the fortuitous arrival of your ship from the past which gave us the opportunity to do so.

‘Such a rebellion could never happen again. Michael Poole, we believe the Qax Occupation will result, at last, in the decline of man. The Qax - inadvertently, perhaps - will destroy humanity. And thereby they will terminate all possible timelines in which humanity survives the Occupation Era, joins the greater, maturing community of species which is to come, and adds to the wisdom of those mighty races at the end of time. The Qax will stop the transmission of any data about what humans were and might have been into the future. This is a crime on the largest of scales - and would be worth opposing even if we were not of the species affected ...

‘But we are. And we believe we have to thwart the Qax, to safeguard the future role of humanity.’

Poole pulled his lip. ‘Jasoft, what do you make of this diagnosis?’

Parz spread his hands. ‘She may be right. The Qax of my era weren’t planning for our destruction before this disastrous sequence of events, ironically initiated by the Friends themselves - we’ve been too useful, economically. But perhaps in the end, we could not have survived an extended subjugation ...

‘And, looking ahead, we know that Shira’s prediction must come true, but in ways she could not anticipate. The human Jim Bolder will cause the destruction of the Qax home world, drive them to diaspora. After this, it seems, the elimination of humanity will become a racial goal for the Qax.’

Poole nodded; he’d studied Shira’s reactions throughout this discourse, but her face was blank, unreacting, blandly pretty. She’s not listening, he realized.  Perhaps she can’t.

‘Very well. Then, Shira, tell us how turning Jupiter into a black hole will help you achieve your aims. Is the singularity to be some form of super-weapon?’

‘No,’ Shira said calmly. ‘Such is not our intention. Not directly.’

‘No,’ said Michael, staring at the girl. ‘You’re not weapons-manufacturers, or warriors. Are you? I think you see yourself as part of the great upwards streaming of life, towards this marvellous, cosmic future you’ve described. I think you want to preserve something. Information of some kind. And send it beyond the current perilous era into this distant, glorious future, when those wise Observers of the universe will pick up your message and understand its true meaning.’

Parz was staring at him, baffled.

Michael said, ‘Jasoft, I think they are turning Jupiter into a vast time capsule. They’re constructing a black hole; a black hole which will evaporate in - what? Ten to power forty, fifty years from now? Jupiter will be like a vast tomb, timed to open. A naked singularity will be exposed. These cosmic engineers, these tinkerers with the dynamic evolution of the universe, will come to investigate; to extinguish the peril exposed to the universe and its future/past.’

‘Ah.’ Jasoft smiled. ‘And when they do come, they will find a message. A message left for them by the Friends.’

Harry laughed. ‘This conversation gets more and more bizarre. What will this message say? How do you strike up a conversation with god-like cosmic designers ten to power forty years in the future? “Hello. We were here, and had a hell of a lot of trouble. What about you?”’

Michael smiled. ‘Oh, you might be a bit more imaginative than that. What if you stored the human genome in there, for instance? The future consciousness could reconstruct the best of the race from that. And with a bit of tinkering you could store the “message” in the consciousness of the reconstructed humans. Imagine that, Harry; imagine emerging from some fake womb, with your head full of memories of this brief, glorious youth of the universe - and into a cosmos in which the formation, life and death of even the last, shrivelled star is a memory, logarithmically distant ...’

Shira smiled now. ‘There is no limit, given the technology,’ she said. ‘One could imagine converting an Earth-mass to data, lodging it within the event horizon. One would have available ten to power sixty-four bits - equivalent to the transcription of ten to power thirty-eight human personalities. Michael, one  might imagine storing every human who ever lived, beyond the reach of the Qax and other predators.’

‘But how would you store the data? We know already that a black hole is a vast source of entropy; if an object of whatever complexity implodes into a hole, all bits of data about it are lost to the outside universe save its charge, mass and spin—’

‘Singularities themselves are complex objects,’ Shira said. ‘Unimaginably so. Our understanding of them has advanced enormously since your time. It may be possible to store data in the structure of the spacetime flaw itself—’

‘But,’ Parz said, his round, weak face broken by a sly smile, ‘with respect, my dear, you still haven’t told us precisely what your message to these superbeings of the future would be. Even if you succeeded in transmitting it.’

Michael settled back on his couch. ‘Why, that much is obvious,’ he said.

Shira watched him, utterly erect and tense. ‘Is it?’

‘You’re trying to get a message to the Ultimate Observer.’ He heard Parz call out wordlessly, but he pressed on. ‘You want to influence the way the Observer selects the optimal lifeline of the cosmos; you want to ensure that data about humanity reaches the post-Qax future, and that the Observer selects worldlines in favour of humanity.’ Michael smiled. ‘I’m right, aren’t I? I have to admire your capacity for thinking big, Shira.’

Shira nodded, stiffly. ‘Our goal is a valid one, from a racial point of view.’

He inclined his head in return. ‘Oh, certainly. None more valid. And once the final Observation takes place, the events we have endured will not have taken place, and the means you have employed are justified ... because if the end is met, the means won’t even have occurred.’

‘It’s utterly outrageous,’ Parz said, green eyes sparkling. ‘But wonderful! I love it.’

Shira sat silently, her eyes still locked disconcertingly on Michael’s.

‘Well, at least we know what’s going on now,’ Harry said brightly. ‘But now comes the difficult bit. Do we help them ... or try to stop them?’

 The dot of blue light at the zenith had grown to the size of a fist.

Shira shrugged, almost casually. ‘I have no more influence to exert on you. I can only rely on your wisdom.’

‘Right.’ Michael pursed his lips. ‘But you weren’t so keen on trusting to that wisdom earlier, were you?’

‘We did not believe you would understand,’ she said simply. ‘We calculated it was more likely to yield success if we proceeded alone.’

‘Yes,’ said Parz coldly. ‘Perhaps you were wise to attempt such a course, my dear. I have learned that these people, from fifteen centuries before our shared era, are behind us in knowledge and some experiences, but are our peers - more than our peers - in wisdom. I suspect you knew what the reaction of these people would be to your schemes; you knew they would oppose you.’

Shira looked at Michael uncertainly.

He said, somewhat reluctantly, unwilling to be cruel to this young, earnest girl, ‘He’s talking about hubris, Shira. Arrogance.’

‘We are attempting to avert the extinction of the species,’ Shira said, her voice fragile.

‘Maybe. Shira, to my dying day I will honour the courage, the ingenuity of the Friends. To have constructed the earth-craft under the very eyes of the Qax; to have hurled yourselves unhesitatingly into an unknown past ... Yes, you have courage and vision. But - what right do you have to tinker with the history of the universe? What gives you the wisdom to do that, Shira - regardless of the validity of your motives? Listen, you scared us all to death when we thought you were just trying to create a naked singularity. That would have set off an unpredictable explosion of acausality. But in fact you’re trying to disrupt causality deliberately - and on the largest scale.’

‘You dare not oppose us,’ Shira said. Her face was a mask of anger, of almost childish resentment.

Michael closed his eyes. ‘I don’t think I dare allow you to go ahead. Look, Shira, maybe the whole logic of your argument is flawed. For a start, the philosophical basis for the whole thing - that particular resolution of the Wigner paradox - is speculative, just one among many.’

Parz nodded. ‘And where is the evidence of this advance of life that you’ve based your hopes on? The most advanced species we know are the Xeelee. But the Xeelee don’t fit the description, give no evidence of sharing the goals you’ve advanced. They show no signs of having the gathering and recording of data as their key racial motive. Indeed their goal seems to be very different - the construction of their Kerr-metric gateway to another universe - and they seem prepared to destroy data, in the form of structures on an intergalactic scale, to do it. So how will this cosmic eye, this Ultimate Observer of yours, ever come about, if even the Xeelee don’t want to lead us towards its formation?’

Her nostrils flared. ‘You’re not going to help us. You’re going to try to stop us. Michael Poole, you are—’

Poole held his hands up. ‘Look, don’t bother insulting me again. I’m sure I’m a fool, but I’m a fool who doesn’t trust himself where a final solution to the history of the universe is concerned. I’d do anything to avert the imposition of such a solution, I think.’

‘Perhaps the Project won’t, or can’t, succeed,’ Shira said. ‘But it remains humanity’s best and only hope of removing the Qax yoke.’

‘No,’ he said. He smiled, an immense sadness sweeping over him; he felt irrationally ashamed at his systematic demolition of this young person’s ideals. ‘That’s the clinching argument, I’m afraid, Shira. The fact is, we don’t need your Project.’ He nodded to Parz. ‘Jasoft has told us. Humans will get out from under the oppression of the Qax. It will take a long time, and will mean the near destruction of the Qax - but it will be done, we know that now, and it will come from the simple, surprising, actions of a single man. From the unpredictability of humanity.’ He studied her empty face, the surface of an incomplete personality, he realized now. ‘Ordinary humanity will beat the Qax in the end, Shira. But that’s beyond your imagining, isn’t it? We won’t need your grandiose schemes to win freedom by sabotaging history.’

‘But—’

‘And the only way that outcome can be subverted, as far as I can see,’ Michael pressed on, ‘is if we leave that portal open; if we allow the Qax themselves more chances to change history - in their favour. I’m sorry I had anything to do with building the damn thing, unleashing all this trouble in the first place. Now, all I want to do is to put that right ...’

‘You’ll be killed,’ Shira said, clutching at straws.

He laughed. ‘Funnily enough, that doesn’t seem to matter so much any more ... But I don’t want to take you all with me, if I don’t have to. Harry, give me an option to get them off before we hit.’

‘Working,’ Harry said calmly. ‘Thirteen minutes to the portal, now.’

Parz seemed to squirm, uncomfortable, in his chair. ‘I’m not certain I deserve such a reprieve,’ he said.

‘Then think of it as an assignment,’ Michael said briskly. ‘I need you to get this girl off the ship. Do you think she’s going to go voluntarily?’

Parz studied Shira briefly, as she continued to stand before Michael, clenching and unclenching her small fists. ‘Perhaps not,’ he said sadly.

‘Twelve minutes,’ Harry said.
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From a scarred, bruised socket in the elephant-grey hide of the Spline, a three-yard-wide eyeball popped into space, trailing a length of thick optic nerve. Antibody drones, squabbling and scrambling over each other, swarmed over the translucent surface of the eyeball and along the length of the nerve trunk. Red laser light sparked from the mouths of a dozen of the drones, sawing at the trunk; at last the trunk parted, with fully a yard of its length disintegrating into laser-sliced fragments. The warship surged up towards the blue mouth of the Interface portal; drones, scrabbling to hang on, slid away from the abandoned eyeball and from the severed trunk, still spitting at each other with tiny, fierce bolts of laser light.

As the Spline receded to a knot of bruised flesh, Jasoft Parz turned and surveyed the interior of the eye chamber. His only companion, the Wigner Friend girl Shira, floated somewhere near the eyeball’s geometric centre, her thin body curled into a loose foetal position, her eyes half-closed. Studying her, Parz felt suddenly vulnerable in this chamber, dressed as he was only in this ill-fitting, rather worn gown of Michael Poole’s. The entoptic fluid had been drained, the eyeball hurriedly pumped full of air to accommodate the two of them; and he had forgone his skinsuit, in order to share the dangers Shira would have to face.

He shivered with a sudden chill of fear, feeling naked.

He sought something to say.

‘You must not fear the future, my dear. Michael Poole has done his best to preserve us from the fate he has decreed for himself. We have air in this chamber sufficient for many hours, and Poole has given us heating elements, a packet of water and food. We should survive long enough to be picked up by the craft of this era. And I’ve every reason to believe you’ll soon be reunited with your own people, on the earth-craft.’

Now she swivelled her head to face him; her watery-blue eyes seemed bruised, as if from weeping. ‘Cold comfort coming from a servant of the Qax, Jasoft Parz.’

He tried not to flinch. ‘I can’t blame you for that,’ he said patiently. ‘But such labels are behind us now, Shira. We are here, you and I, in this ancient time frame; and here, after the destruction of the Interface, we will spend the rest of our lives. You must begin to accept that, and think forward—’

‘I accept I am trapped,’ she said. ‘I accept little else.’

‘Trapped in the past? You shouldn’t think of it like that. We have been brought to a new era - in many ways a better era, a golden age in man’s history.  Think of it, Shira; the humans of this era are looking outwards, only beginning to explore the potentialities of the universe in which they are embedded, and the resources of their own being. They have banished many of the ills, social as well as physiological - hunger, disease, untimely death, which, thanks to the Qax, our lost contemporaries endure. There are many projects here for you to—’

‘You don’t understand,’ she snapped. ‘I do not mean trapped merely in the past. I mean trapped in the future. Thanks to the destruction of the Project by the insane arrogance of Michael Poole, I am trapped in this single, doomed timeline.’

‘Ah. Your vision of globally optimized event chains—’

‘Don’t speak to me of visions, collaborator.’ Her words were delivered in an even, matter-of-fact tone, and were the more stinging for that. ‘What visions have sustained you?’

He felt the muscles of his cheeks twitch. ‘Look, Shira, I’m trying to help you. If you want to insult me, then that’s fine. But sooner or later you’re going to have to accept the fact that, like me, you’re trapped here. In the past.’

She turned her head away again, quite gracefully, and bowed it towards her knees; her body rocked a little in the air. ‘No,’ she said.

He began to feel irritated. ‘What do you mean, “no”? Once the damn Interface is closed down you’ll have no way back to the future.’

Now, unexpectedly, she smiled. ‘No short cut. No, I accept that. But there is another way back. The longer way.’

He frowned.

She went on, ‘I mean to accept AntiSenescence treatment here. If I’m offered it, or can buy it. And then—’

‘—And then it’s a simple matter of living through fifteen centuries - fifty generations - waiting for the reemergence of singularity technology. So you can start all over again. Is that what you mean?’

Her smile lingered.

‘How can you think in such terms?’ he demanded. ‘You got to know Michael Poole; after two centuries of life his head was so full of detritus, of layers of experience, that at times he could barely function. You saw that, didn’t you? Why do you think he spent decades, literally, alone in that GUTship in the cometary halo? And you’re talking, almost casually, about lasting more than seven times as long. How can any purpose endure through such an immense timescale? It’s - beyond the human ...’

The girl did not reply, but her smile lingered on, inwardly directed; and Parz, despite his superiority in years to this girl, felt as if he had become something weak and transient, a mayfly, beside the immense, burning purpose of Shira.

 Harry crystallized onto the empty couch beside Michael. The image was weak and wavering, the pixels crowding and of uneven size - evidently Harry didn’t have available the processing power he’d used earlier - but there was at least an illusion of solidity, of another presence in the lifedome, and Michael felt grateful enough for that.

Michael lay back on his couch, trying to achieve a state of inner, and outer, relaxation, but he was betrayed by knots of tension in his forehead, his neck, his upper back. He watched the Interface portal blossom open above his head. It spanned most of the dome now. The Spline warship, with the Crab embedded within, was moving along a trajectory which passed the cheek of Jupiter tangentially, and from Michael’s position the portal now hung against a backdrop of velvet space, of distant, inhabited stars. The portal’s clean blue-violet geometry - and the burnished-gold effect of the glimmering faces of the tetrahedron, the shadowy reflections of other times and places - were really quite beautiful.

Harry said, his voice scratchy, ‘I suppose you do know what you’re doing?’

Michael couldn’t help but laugh. ‘It’s a bit late to ask that now.’

Harry cleared his throat. ‘I mean, this whole caper has been improvised: I just wondered if you had any clearer ideas about your precise intentions when, say, you were ramming a lump of comet-ice down the throat of a Spline warship from the future.’

‘Well, it worked, didn’t it?’

‘Yeah, through sheer luck. Only because the Spline was bemused by causality stress, and poor old Jasoft started setting fire to the Spline’s nervous system.’

Michael smiled. ‘It wasn’t luck. Not really. What beat the Qax in the end was their own damned complacency. Jasoft was a loophole, a weakness, which they brought back through time with them. If it hadn’t been for Jasoft Parz they would have left some other hole, another Achilles’ heel for us to exploit. They were so certain they could scrape us out of the Solar System without any trouble, so certain there was nothing we could do to resist them—’

‘All right, all right.’ Harry threw up his ghostly hands. ‘Come on, Michael. How are we going to destroy the wormhole?’

‘I don’t know for sure.’

‘Oh, terrific.’ Harry’s face turned fuzzy for a moment and Michael imagined that more processing power was being diverted from the image. Now it downgraded further, until the illusion of a solid presence in the chair beside Michael was almost lost.

‘Harry, is there some problem? I thought we were on routine running until we hit the Interface.’

Harry’s voice came to him through a sea of phasing and static. ‘It’s these drones,’ he said. ‘They’re just too damn smart.’

‘I thought you had them under control. You organized them to cast off the eye chamber with Shira and Parz, to cut the nerve trunk—’

‘Yeah, but I’m not experienced at handling them. Remember, they’re not simple remotes; they have a lot of processing power of their own. It’s like - I don’t know - like trying to get work done by a few thousand strong-willed ten-year-olds. Michael, one bunch of them has gone ape. They’ve formed into a raiding party; they’re working through the carcass in search of the high-density power sources. They’re being resisted by others because the damage they’re doing is going to be detrimental to the functioning of the Spline in the long run. But the resistance isn’t organized yet ... and any drone which opposes them is chewed up by those damn little laser jaws of theirs.’

Michael laughed. ‘What’s going to be the outcome?’

‘I don’t know ... The raiders are heading for the heart of the Spline, now. And I mean the heart, literally; a city-block of power-cells and muscle stumps centred around the hyperdrive unit. The area of greatest energy density. If the raiders get through there’ll be hell to pay; the rest of the ship’s systems will be too drained of power to be able to do anything about it, and ultimately they’ll decommission the hyperdrive ... But it might not get that far. Other drones are forming up to oppose them. It looks as if there’s going to be a pitched battle, soon, somewhere in the region of the heart. But at the moment my money is on the rogue, rebel drones; the defenders just haven’t got the leadership—’

Michael cut in, ‘Oh, for God’s sake, Harry, will you shut up about the drones? Who cares about the damn drones, at a time like this?’

Harry frowned, blurredly. ‘Look, Michael, this isn’t a joke. These rebels could disable the hyperdrive, out from under us. And you want to use the hyperdrive in your scheme to wreck the Interface, don’t you?’

‘What’s the timescale for all this?’

Harry turned away, flickering. ‘Twenty minutes for the battle to resolve itself. Another ten for the rebels, assuming they win, to cut their way into the heart and get to the hyperdrive and other power sources. Let’s say thirty, total, at the outside, before we lose hyperdrive functionality.’

Michael pointed up at the Interface. ‘And how long before we’re in the guts of that thing?’

Harry thought for a few seconds. ‘Six minutes, tops.’

‘Okay, then. That’s why you should forget about the damn drones. By the time they’ve done their worst it will all be over, one way or the other.’

Harry pulled a face. ‘All right, point taken. But it doesn’t get you out of explaining to me how you’re going to blow up the Interface portal.’ Harry turned his head up to the blue-glowing portal, and - with an evident surge of processing concentration - he produced blue-violet highlights on his Virtual cheekbones. ‘I mean, if we simply ram that portal, the corpse of this damn ship is going to be cut up like ripe cheese, isn’t it?’

‘Right. I doubt if you could do much harm to a structure of exotic matter by smashing it with a lump of conventional material; the density difference would make it as absurd as trying to knock down a building by blowing it a kiss ... We’re going to enter the Interface as best we can in this tub—’

‘And then what?’

‘Harry, do you understand how the hyperdrive works?’

Harry grinned. ‘Yes and no.’

‘What’s that supposed to mean?’

‘It means that I’ve now merged with the residuum of the Spline’s consciousness. And the operation of the hyperdrive is buried in there somewhere ... But it’s like working the muscles that let you stand up and walk about. Do you understand me?’ He looked at Michael, almost wistfully, his face more boyish than ever. ‘The Spline core of me knows all about the hyperdrive. But the human shell of Harry, what’s left of it, knows damn-all. And - I find I’m scared, Michael.’

Michael found himself frowning, disturbed by Harry’s tone. ‘You sound pathetic, Harry.’

‘Well, I’m sorry you don’t approve,’ Harry said defiantly. ‘But it’s honest. I’m still human, son.’

Michael shook his head, impatient with the sudden jumble of emotions he found stirring inside him. ‘The hyperdrive,’ he said sternly. ‘All right, Harry. How many dimensions does spacetime have?’

Harry opened his mouth, closed it again. ‘Four. Three space, one time. Doesn’t it? All wrapped up into some kind of four-dimensional sphere ...’

‘Wrong. Sorry, Harry. There are actually eleven. And the extra seven is what allows the hyperdrive to work ...’

The grand unified theories of physics - the frameworks which merged gravitation and quantum mechanics - predicted that spacetime ought to assume a full eleven dimensions. The logic, the symmetry of the ideas would allow little else.

And eleven dimensions there turned out to be.

But human senses could perceive only four of those dimensions, directly. The others existed, but on a tiny scale. The seven compactified dimensions were rolled into the topological equivalent of tight tubes, with diameters well within the Planck length, the quantum limit to measurement of size.

‘Well, so what? Can we observe these compactifed tubes?’

‘Not directly. But, Harry, looked at another way, the tubes determine the values of the fundamental physical constants of the universe. The gravitational constant, the charge on the electron, Planck’s constant, the uncertainty scale ...’

Harry nodded. ‘And if one of these tubes of compactification were opened up a little—’

‘—the constants would change. Or,’ said Michael significantly, ‘vice versa.’

‘You’re getting to how the hyperdrive works.’

‘Yes ... As far as I can make out, the hyperdrive suppresses, locally, one of the constants of physics. Or, more likely, a dimensionless combination of them.’

‘And by suppressing those constants—’

‘—you can relax the compactification of the extra dimensions, locally, at least. And by allowing the ship to move a short distance in a fifth spacetime-dimension, you can allow it to traverse great distances in the conventional dimensions.’

Harry held up his hands. ‘Enough. I understand how the hyperdrive works. Now tell me what it all means.’

Michael turned to him and grinned. ‘Okay, here’s the plan. We enter the Interface, travel into the wormhole—’

Harry winced. ‘Let me guess. And then we start up the hyperdrive.’

Michael nodded.

The Interface portal was immense over them, now. One glimmering pool of a facet filled Michael’s vision, so close that he could no longer make out the electric blue struts of exotic matter which bounded it.

‘Three minutes away,’ Harry said quietly.

‘Okay.’ As an afterthought Michael added: ‘Thanks, Harry.’

‘Michael - I know this won’t, and mustn’t, make a damn bit of difference - but I don’t think there’s any way I can survive this. I can’t function independently of the Spline any more; I’ve interwoven the AI functionalities of Spline and Crab  so much that if one fails, so must the other ...’

Michael found himself reaching out to the Virtual of his father; embarrassed, he drew his hand back. ‘No. I know. I’m sorry, I guess. If it’s any consolation I’m not going to live through it either.’

Harry’s young face broke up into a swarm of pixels. ‘That’s no consolation at all, damn you,’ he whispered distantly.

The Interface was very close now; Michael caught reflections of the Spline in that great, glimmering face, as if the facet were some immense pool into which the warship was about to plunge.

Harry crumbled into pixel dust, reformed again, edgily. ‘Damn those drones,’ he grumbled. ‘Look, Michael, while there’s enough time there’s something I have to tell you ...’

 The intrasystem freighter settled over the battered, gouged-out Spline eyeball. Cargo-bay doors hung open like welcoming lips, revealing a brightly lit hold.

The eye bumped against the hold’s flat ceiling, rebounding softly; a few yards of chewed-up optic nerve followed it like a grizzled remnant of umbilical cord, wrapping itself slowly around the turning eye. Then the hold doors slid shut, and the eye was swallowed.

In an airlock outside the hold, Miriam Berg pressed her face to a thick inspection window. She cradled a heavy-duty industrial-strength hand-laser, and her fingers rattled against the laser’s casing as the hold’s pressure equalized.

She cast her gaze around the scuffed walls of the hold with some distaste. This was the Narlikar out of Ganymede, an inter-moon freighter run by a tinpot two-man shipping line. She knew she shouldn’t expect too much of a ship like this. The D’Arcy brothers performed a dirty, dangerous job. Normally this hold would contain water ice from Ganymede or Europa, or exotic sulphur compounds excavated with extreme peril from the stinking surface of Io. So that would explain some of the stains. But sulphur compounds didn’t scratch tasteless graffiti onto the hold walls, she thought. Nor did they leave sticky patches and half-eaten meals all over - it seemed - every work surface. Still, she was lucky there had been even one ship in the area capable of coming to pick up this damn eyeball so quickly. Most of the ships in the vicinity of the Interface portal were clean-lined government or military boats - but it had been the D’Arcy brothers, in their battered old tub, who had come shouldering through the crowd to pick her up from the earth-craft in answer to the frantic, all-channel request she’d put out when she’d realized what Poole was up to.

She watched the Spline eyeball bounce around in the hold’s thickening air. It was like some absurd beachball, she thought sourly, plastered with dried blood and the stumps of severed muscles. But there was a clear area - the lens? - through which human figures, tantalizingly obscure, could be seen.

Michael . . .

Now a synthesized bell chimed softly, and the door separating her from the hold fell open. Towing the laser, Berg threw herself into the eyeball-filled hold.

The air in the hold was fresh, if damn cold through the flimsy, begrimed Wignerian one-piece coverall she’d been wearing since before the Qax attack. She took a draught of atmosphere into her lungs, checking the pressure and tasting the air—

‘Jesus.’

—and she almost gagged at the mélange of odours which filled her head. Maybe she should have anticipated this. The gouged-out Spline eyeball stank  like three-week-old meat - there was a smell of burning, of scorched flesh, and subtler stenches, perhaps arising from the half-frozen, viscous purple gunk which seemed to be seeping from the severed nerve trunk. And underlying it all, of course, thanks to her hosts the D’Arcys, was the nose-burning tang of sulphur.

Every time the eyeball hit the walls of the hold, it squelched softly.

She shook her head, feeling her throat spasm at the stench. Spline ships; what a way to travel.

After one or two more bounces, air resistance slowed the motion of the sphere. The eyeball settled, quivering gently, in the air at the centre of the hold.

Beyond the Spline’s clouded lens she could see movement; it was like looking into a murky fishtank. There was somebody in there, peering out at her.

It was time.

Her mind seemed to race; her mouth dried. She tried to put it all out of her head and concentrate on the task in hand. She raised her laser.

The D’Arcys, after picking her up from the earth-craft, had loaned her this hand-laser, a huge, inertia-laden thing designed for slicing ton masses of ore from Valhalla Crater, Callisto. It took both hands and the strength of all her muscles to set the thing swinging through the air to point its snout-like muzzle at the Spline eyeball, and all her strength again to slow its rotation, to steady it and aim. She wanted to set the thing hanging in the air so that - with any luck - she’d slice tangentially at the eyeball, cutting away the lens area without the beam lancing too far into the inhabited interior of the eyeball. Once the laser was aimed, she swam over and, pressing her face as close to the clouding lens as she could bear, she peered into the interior. There were two people in there, reduced to little more than stick-figures by the opacity of the dead lens material. With her open palm she slapped at the surface of the lens - and her hand broke through a crust-like surface and sank into a thick, mouldering mess; she yanked her hand away, shaking it to clear it of clinging scraps of meat. ‘Get away from the lens!’ She shouted and mouthed the words with exaggerated movements of her lips, and she waved her hands in brushing motions.

The two unidentifiable passengers got the message; they moved further away from the lens, back into the revolting shadows.

Taking care not to touch the fleshy parts again, Berg moved away and back to her laser. She palmed the controls, setting the dispersion range for five yards. A blue-purple line of light, geometrically perfect, leapt into existence, almost grazing the cloudy lens; Berg checked that the coherence was sufficiently low  that the beam did no more than cast a thumb-sized spot of light on the hold’s far bulkhead.

Shoving gently at the laser, she sliced the beam down. As the opaque lens material burned and shrivelled away from laser fire, brownish air puffed out of the eyeball, dispersing rapidly into the hold’s atmosphere; and still another aroma was added to the mélange in Berg’s head - this one, oddly, not too unpleasant, a little like fresh leather.

A disc of lens material fell away, as neat as a hatchway. Droplets of some fluid leaked into the air from the rim of the removed lens, connecting the detached disc by sticky, weblike threads.

She still couldn’t see into the meaty sphere; and there was silence from the chamber she had opened up.

Berg thumbed the laser to stillness. Absently she reached for the detached lens-stuff and pulled it from the improvised hatchway; the loops of entoptic material stretched and broke, and she sent the disc spinning away.

Then, unable to think of anything else to do, and quite unable to go into the opening she’d made, she hovered in the air, staring at the surgically clean, leaking lip of the aperture.

Thin hands emerged, grasped the lip uncertainly. The small, sleek head of Jasoft Parz emerged into the air of the Narlikar. He saw Berg, nodded with an odd, stiff courtesy, and - with an ungainly grace - swept his legs, bent at the knees, out of the aperture. He shivered slightly in the fresh air outside the eyeball; he was barefoot, and dressed in a battered, begrimed dressing gown - one of Michael’s, Berg realized. Parz seemed to be trying to smile at her. He hovered in the air, clinging to the aperture of the eye with one hand like an ungainly spider. He said, ‘This is the second time I’ve been extracted from a Spline eyeball, after expecting only death. Thank you, Miriam; it’s nice to meet you in the flesh.’

Berg was quite unable to reply.

Now a second figure emerged slowly from the eye. This was the Wigner girl Shira, dressed - like Berg - in the grubby remnants of a Wigner coverall. The girl perched on the lip of the aperture, her legs tucked under her, and briefly scanned the interior of the freighter’s hold, her face blank. She faced Berg. ‘Miriam. I didn’t expect to see you again.’

‘No.’ Berg forced the words out. ‘I ...’

There was something like compassion in Shira’s eyes - the closest approximation to human warmth Miriam had ever seen in that cold, skull-like visage - and Berg hated her for it. The Friend said, ‘There’s nobody else, Miriam. There’s only the two of us. I’m sorry.’

Berg wanted to deny what she said, to shove past these battered, stained strangers and hurl herself headfirst into the eyeball, search it for herself. Instead she kept her face still and dug her nails into her palm; soon she felt a trickle of blood on her wrist.

Parz smiled at her, his green eyes soft. ‘Miriam. They - Michael and Harry - have contrived a scheme. They are going to use the wreckage of the Spline to close the wormhole Interface, to remove the risk of any more incursions from  the Qax occupation future. Or any other future, for that matter.’

‘And they’ve stayed aboard. Both of them.’

Parz’s face was almost comically solemn. ‘Yes. Michael is very brave, Miriam. I think you should take comfort from—’

‘Bollix to that, you pompous old fart.’ Berg turned to Shira. ‘Why the hell didn’t he at least speak to me? He turned his comms to slag, didn’t he? Why? Do you know?’

Shira shrugged, a trace of residual, human concern still evident over her basic indifference. ‘Because of his fear.’

‘Parz calls him brave. You call him a coward. What’s he afraid of?’

Shira’s mouth twitched. ‘Perhaps you, a little. But mostly himself.’

Parz nodded his head. ‘I think she’s right, Miriam. I don’t think Michael was certain he could maintain his resolve if he spoke to you.’

Berg felt anger, frustration, surge through her. Of course she’d known people die before; and her lingering memories of those times had always been filled with an immense frustration at unfinished business - personal or otherwise. There was always so much left to say that could now never be said. In a way this was worse, she realized; the bastard wasn’t even dead yet but he was already as inaccessible as if he were in the grave. ‘That’s damn cold comfort.’

‘But,’ Jasoft Parz said gently, ‘it’s all we can offer.’

‘Yeah.’ She shook her head, trying to restore some sense of purpose. ‘Well, we may as well go and watch the fireworks. Come on. Then let’s see if these tinpot freighters run to shower cubicles ...’

The freighter’s bridge was cramped, stuffy, every flat surface coated with notes scrawled on adhesive bits of paper. Only the regal light of Jupiter, flooding into the squalid space through a clear-view port, gave the place any semblance of dignity. The D’Arcy brothers, fat, moon-faced and disconcertingly alike, watched from their control couches as Berg led her bizarre party onto their bridge. Berg said gruffly, ‘Jasoft. Shira. Meet your great-grandparents.’

Then, leaving the four of them staring cautiously at each other, Miriam turned her face to the clear-view port, lifted her face to the zenith. Against the cheek of Jupiter the frame of the Interface portal was a tetrahedral stencil; and the Spline warship, the lodged wreckage of the Crab clearly visible even at this distance, was like a bunched fist against the portal’s geometric elegance.

As she watched, the warship entered the Interface; blood-coloured sparks ringing the Spline where the battered carcass brushed the exotic-matter frame of the portal.

Berg considered raising a hand in farewell.

The sparks flared until the Spline was lost to view.

Miriam closed her eyes.
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The lifedome of the Crab was swallowed by the encroaching darkness of the Interface portal. Michael, staring up through the dome, found himself cowering.

Blue-violet fire flared from the lip of the lifedome; it was like multiple dawns arising from all around Michael’s limited horizon. Harry, from the couch beside Michael’s, looked across fearfully. Michael said, ‘That’s the hull of the Spline hitting the exotic-matter framework. I’d guess it’s doing a lot of damage. Harry, are you—’

The holographic Virtual of Harry Poole opened its mouth wide - impossibly wide - and screamed; the sound was an inhuman chirp that slid upwards through the frequency scales and folded out of Michael’s sensorium.

The Virtual smashed into a hail of pixels and crumbled, sparkling.

The Spline shuddered as it entered the spacetime wormhole itself; Michael, helplessly gripping the straps which bound him to his couch, found it impossible to forget that the vessel which was carrying him into the future was no product of technology, but had once been a fragile, sentient, living thing.

Harry’s head popped back into existence just above Michael’s face. Harry looked freshly scrubbed, his hair neatly combed. ‘Sorry about that,’ he said sheepishly. ‘I should have anticipated the shock as we hit the exotic matter. I think I’ll be okay now; I’ve shut down a lot of the nerve/sensor trunks connecting the central processor to the rest of the ship. Of course I’ve lost a lot of functionality.’

A vast sense of loss, of alienation, swept over Michael; Harry’s face was an incongruously cheerful blob of animation in a vision field otherwise filled with the emptiness of a spacetime flaw. He forced himself to reply. ‘I - hardly think it matters any more. As long as we can power up the hyperdrive.’

‘Sure. And I’ve my battalions of loyal antibody drones protecting the remaining key areas of the ship; they ought to be able to hold out until it doesn’t matter one way or the other.’ The Virtual head plummeted disconcertingly towards Michael until it hovered a mere foot above his nose; it peered down at him with exaggerated concern. ‘Are you okay, Michael?’

Michael tried to grin, to come back with a sharp reply, but the feeling of desolation was like a black, widening pool inside his head. ‘No,’ he said. ‘No, I’m not damn well okay.’

Harry nodded, looking sage, and receded into the air. ‘You have to  understand what’s happening to you, Michael. We’re passing from one time frame to another. Remember how Jasoft Parz described this experience? The quantum functions linking you to your world - the nonlocal connections between you and everything and everybody you touched, heard, saw - are being stretched thin, broken ... You’re being left as isolated as if you’d only just been born.’

‘Yes.’ Michael gritted his teeth, trying to suppress a sensation of huge, psychic pain. ‘Yes, I understand all of that. But it doesn’t help. And it doesn’t help, either, that I’ve just left behind Miriam, everyone and everything I know, without so much as a farewell. And it doesn’t help that I face nothing but death; and that only the level of pain remains to be determined ... I’m scared, Harry.’

Harry opened his mouth to speak, closed it again; convincing-looking tears brimmed in his eyes.

An unreasonable anger flared in Michael. ‘Don’t you get sentimental on me again, you damn - facsimile.’

Harry’s grin was slight. ‘Should we activate the hyperdrive?’ he asked softly. ‘Get this affair over and done with?’

Michael closed his eyes and shook his head, his neck muscles stiff and tight, almost rigid. ‘Not yet. Wait until we’re well inside the throat of the wormhole.’

Harry hesitated. ‘Michael, what exactly will the hyperdrive operation do to the wormhole?’

‘I don’t know for sure,’ Michael said. ‘How can I know for sure? No one’s tried such a damn fool experiment before. Look, a wormhole is a flaw in space-time, kept open by threads of exotic matter. And it’s an unstable flaw.

‘When the hyperdrive operates, the dimensionality of spacetime is changed, locally. And if we do that inside the wormhole itself - deep inside, near the midpoint, where the stress on the flawed spacetime will be highest - I don’t see how the wormhole feedback control systems can maintain stability.’

‘And then what?’

Michael shrugged. ‘I’ve no idea. But I’m damn sure the Interface will no longer be passable. And I’m hoping that the collapse we initiate will go further, Harry. Remember that more wormhole links have been set up, to the future beyond Jim Bolder and his heroics. I don’t want to leave the opportunity for more Qax of that era to come back and try wrecking history again.’

‘Can we close the other wormholes?’

Poole shrugged. ‘Maybe. Wormholes put spacetime under a lot of stress, Harry ...’

‘ ... And us?’ Harry asked gently.

Michael met the Virtual’s gaze. ‘What do you think? Look, I’m sorry, Harry.’ He frowned. ‘Well, what were you going to tell me?’

‘When?’

‘Your big secret. Just before we hit the exotic matter.’

Harry’s head shrank a little in an odd, shy gesture. ‘Ah. I was vaguely hoping you’d forgotten that.’

Michael clicked his tongue, exasperated. ‘My God, Harry, we’ve just minutes to live and you’re still a pain in the arse.’

‘I’m dead.’

‘... What?’

‘I’m dead. The real Harry Poole, that is. The original.’ Harry’s eyes held Michael’s and his tone was level, matter-of-fact. ‘I’ve been dead thirty years, now, Michael. More, in fact.’

Michael, lost in quantum isolation, tried to make sense of this ghostly news. ‘How did you - he—’

‘I reacted adversely to a stage of the AS treatment. Couldn’t accept it; my body couldn’t take any more. One in a thousand react like that, they tell me. I lived a few more years. I aged rapidly. I, ah - I stored this Virtual as soon as I understood what was going to happen. I didn’t have any specific purpose in mind for it. I didn’t plan to transmit it to you. I just thought, maybe, it might be of use to you one day. A comfort, even.’

Michael frowned. ‘I don’t know what to say. I’m sorry. I ... know how much your youth, your—’

‘My good looks, health and potency.’ Harry grinned. ‘Don’t be afraid to say it, Michael; I’m kind of beyond modesty. All the things I wanted to keep, which irritated you so much.’

‘I know how much life meant to you.’

Harry nodded. ‘Thank you. I’m thanking you for him. He - Harry - died before I, the Virtual, was animated. I share his memories up to the point where he took the Virtual copy; then there’s a gap. Before the end of his life he left me a message, though.’

Michael shook his head. ‘He left one of his own Virtuals a message. Well, that’s my father.’

‘Michael, he said he didn’t fear death.’ Harry looked thoughtful. ‘He’d changed, Michael. Changed from the person I was, or am. I think he wanted me to tell you that, in case you ever encountered me. Perhaps he thought it would be a comfort.’

The Spline shuddered again, more violently now, and Michael, staring beyond the dome, seemed to see detail in what had previously been formlessness. Blue-white light, sparking from tortured hull-flesh, continued to flare at the edge of his vision. Fragments of light swam from a vanishing point directly above his head down the spacetime walls and, fading, shot down over his horizon. They were flashes, sheets of colourless light; it was like watching lightning behind clouds. This was radiation generated, he knew, by the unravelling of stressed spacetime, here deep in the throat of the flaw. He gripped the couch. For the first time he had a genuine sensation of speed, of limitless, uncontrollable velocity. The lifedome was a fragile, vulnerable thing above him, no more protection than a canvas tent as he plummeted through this spacetime flaw; and he tried not to cower, to hide his head from the sky which stretched over him.

‘Why didn’t he tell me?’

Harry’s expression hardened. ‘He didn’t know how to tell you. He was genuinely concerned about causing you pain - I hope you believe that. But the basic reason was that the two of you haven’t shared a moment of closeness, of - of  intimacy - since you were ten years old. That’s why.’ He glared down at Michael. ‘What did you expect? He turned to his friends, Michael.’

‘I’m sorry.’

‘So am I,’ said Harry earnestly. ‘So was he. But that was the way it was.’

‘That’s the trouble with living so damned long,’ Michael said. ‘Soured relationships last for ever.’ He shook his head. ‘But still ... I’d never even have heard about it if you hadn’t been transmitted to persuade me to come in from the Oort Cloud.’

‘They - the multi-government committee set up to handle this incident - thought I’d have a better chance of persuading you if you didn’t know; if I didn’t tell you about the death.’

Michael almost smiled. ‘Why the hell did they think that?’

‘What do multi-government committees know about the relationship between father and son?’

The walls of the wormhole seemed to be constricting like a throat. Still the lightning-like splashes of light shone through the walls. ‘I think it’s time,’ Michael said. ‘You’ll handle the hyperdrive?’

‘Sure. I guess you don’t need a countdown ... Michael. You have a message.’

‘What are you talking about? Who the hell can be contacting me now?’

Harry, his face straight, said, ‘It’s a representative of the rebel antibody drones. They’re not unintelligent, Michael; somehow they’ve patched in to a translator circuit. They want me to let them talk to you.’

‘What do they want?’

‘They’ve ringed the hyperdrive. The drones consider it - ah, a hostage.’

‘And?’

‘They’re willing to sue for peace. In the spirit of interspecies harmony. They have a long list of conditions, though.’ Harry frowned down at Michael. ‘Do you want to hear what they are? First—’

‘No. Just tell me this. Do you still control the hyperdrive?’

‘Yes.’

Michael felt the tension drain out of his neck muscles, it seemed for the first time in days; a sensation of peace swept over him. He laughed. ‘Tell them where they can stick their list.’

Harry’s head ballooned. He smiled, young and confident. ‘I think it’s time. Goodbye, Michael.’

The hyperdrive engaged. The Spline warship convulsed.

Ribbons of blue-white light poured through the cracking walls of spacetime; Michael could almost feel the photons as they sleeted through the absurd fragility of the lifedome.

A lost corner of Michael’s consciousness continued to analyse, even to wonder. He was seeing unbearable shear stresses in twisted spacetime resolving themselves into radiant energy as the wormhole failed. At any moment now the residual shielding of the lifedome would surely collapse; already the flesh of the Spline corpse must be boiling away. Knowing what was happening didn’t really help, of course - something which, Michael thought, it was a bit late to discover.

Harry’s Virtual imploded, finally, under the pressure of the godlike glare beyond the dome.

Bits of the wormhole seemed literally to fall away before the Crab. Cracks in spacetime opened up like branching tunnels, stretching to infinity.

Michael wasn’t sure if that should be happening. Maybe this wouldn’t go quite according to plan ...

Spacetime was shattering. Michael screamed and pressed his fists to his eyes.

 On the earth-craft, the image of the Interface portal glittered on every data slate.

Miriam Berg sat on scorched grass, close enough to the centre of the earth-craft to see, beyond the ruined construction-material homes of the Friends of Wigner, the brownish sandstone shards that marked the site of the ancient henge.

Jasoft Parz, clothed in a fresh but ill-fitting Wignerian coverall, sat close to her, his short legs stretched out on the grass. The Narlikar’s only boat stood on blackened earth close by her. The D’Arcys had brought her back here, after her retrieval of Shira and Jasoft Parz.

She was aware that Parz’s green eyes were fixed on her. That he was almost radiating sympathy.

Well, damn him. Damn them all.

Her legs tucked under her, Miriam stared at the slate on her lap, at the delicate image of the portal it contained, as if willing herself to travel into the slate, shrinking down until she, too, could follow Michael Poole through the spacetime wormhole. If she concentrated really hard, she could shut out all the rest of it: this strange, rather chilling man from the future beside her, the distant activities of the Friends, even the damned thin air and irregular gravity of the devastated earth-craft.

The moment stretched. The portal glimmered like a diamond on her slate.

Then, with shocking suddenness, blue-white light flared silently inside the portal, gushing from every one of the tetrahedral frame’s facets. It was as if a tiny sun had gone nova inside the frame. The light of the wormhole’s collapse glared from the slates carried by Parz, the Friends, as far as she could see; it was as if everyone held a candle before them, and the light generated by that failing spacetime flaw illuminated all their young, smooth faces.

The light died. When she looked again at her slate the portal was gone; broken fragments of the exotic-matter frame, sparking, tumbled away from a patch of space which had become ordinary, finite once more.

She threw the slate face down on the grass.

Jasoft Parz laid his slate more gently on the ground. ‘It is over,’ he said. ‘Michael Poole has succeeded in sealing the wormhole; there can be no doubt.’

Berg shoved her fingers, hard, into the battered earth, welcoming the pain of bent-back nails. ‘Those damn struts of exotic matter will have to be cleared. Hazard to navigation.’

He said, ‘It is over, you know. You’ll have to find ways of letting it go.’

‘Letting what go?’

‘The past.’ He sighed. ‘And, in my case, the future.’

She lifted her head, studied the huge, brooding bulk of Jupiter. ‘The future is still yours ... your own future. There is plenty for you to explore here. And the Friends, of course.’

He smiled. ‘Such as?’

‘AS treatment for a start. And, for the first time in your lives, some modern - sorry, ancient - health checks.’

Jasoft smiled, quietly sad. ‘But we are aliens on our native planet. Stranded so far from our own time ...’

She shrugged. ‘There are plenty of you, including the Friends. And they’re young, basically fit. You could found a colony; there’s plenty of room. Or head for the stars.’ She smiled, remembering the strange voyage of the Cauchy. ‘Of course we don’t yet have the hyperdrive to offer you. Strictly sublight only ... But the wonder of the journey is no less for that, I can assure you.’

‘Yes. Well, Miriam, such projects might attract these young people, if not me ...’

She looked at him now. ‘What do you mean? What about you, Jasoft?’

He smiled and spread his long, age-withered fingers. ‘Oh, I think my story is over now. I’ve seen, done, learned more than I ever dreamed. Or deserved to.’

Her eyes narrowed. ‘You’re going to refuse further AS treatment? Look, if you feel some guilt about the function you performed in the Qax Occupation Era, nobody in this age is going to—’

‘It’s not that,’ he said gently. ‘I’m not talking about some complicated form of suicide, my dear. And I don’t suffer greatly from guilt, despite the moral ambivalence of what I’ve done with my life. I certainly believe I left my era for the last time aboard that damn Spline warship having done more good than harm ... It’s just that I think I’ve seen enough. I know all I could wish to know, you see. I know that, although the Project of these rebels - the Friends of Wigner - has failed, Earth will ultimately be liberated from the grip of the Qax. I don’t need to learn anything more. I certainly don’t feel I need to see any more of it laboriously unfold. Do you understand that?’

Berg smiled. ‘I think so. Though I must chide you for thinking small. The Friends of Wigner have projects which extend to the end of time.’

‘Yes. And, as for their future, I suspect they are already engaged on designs of their own.’

She nodded. ‘You’ve told me what Shira said. Take the long way home, by surviving through the centuries until the era of your birth returns ... and then what? Start the whole damn business over again?’

‘Perhaps. Though I hear they’ve done a little more thinking since I spoke to Shira. You mention a sublight star trip. I think that would appeal to the Friends, if only because it would let them exploit relativistic time-dilation effects—’

‘—and get home that bit quicker; in a century instead of fifteen.’ She smiled. ‘Well, it’s one way to waste your life, I suppose.’

‘And you, Miriam? You’ve been a century away yourself; this must be almost as great a dislocation for you as it is for me. What will you do?’

She shrugged, ruffling her hair. ‘Maybe I’ll go with the Friends,’ she  murmured. ‘Maybe I’ll take them to the stars and back, journey through fifteen centuries once more—’

‘—and see if Michael Poole emerges into the Qax occupation future, dashing valiantly from the imploding wormhole?’ He smiled.

She looked up to the Jupiter-roofed zenith, trying to make out the pieces of the shattered portal. ‘It might make me feel better,’ she said. ‘But, Jasoft, I know I’ve lost Michael. Wherever he is now I can never reach him.’

They sat for a moment, watching images of shattered, tumbling exotic matter through the discarded slates. At length he said, ‘Come. It is cold here, and the air is thin. Let us return to the Narlikar boat. I would like some more warmth. And food.’

She dropped her head from the sky. ‘Yeah. That’s a good idea, Jasoft.’

She stood, her legs stiff after so long curled beneath her. Almost tenderly Jasoft took her arm, and they walked together to the waiting boat.

 Spacetime is friable.

The fabric of spacetime is riddled with wormholes of all scales. At the Planck length and below, wormholes arising from quantum uncertainty effects blur the clean Einsteinian lines of spacetime. And some of the wormholes expand to the human scale, and beyond - sometimes spontaneously, and sometimes at the instigation of intelligence.

Spacetime is like a sheet of ice, permeated by flaws, by hairline cracks.

When Michael Poole’s hyperdrive was activated inside the human-built wormhole Interface, it was as if someone had smashed at that ice floe with a mallet. Cracks exploded from the point of impact, widened; they joined each other in a complex, spreading network, a tributary pattern which continually formed and reformed as spacetime healed and shattered anew.

The battered, scorched corpse of the Spline warship bearing the lifedome of the Crab, Michael Poole, and a cloud of rebellious antibody drones emerged from the collapsing wormhole into the Qax Occupation Era at close to the speed of light. Shear energy from the tortured spacetime of the wormhole transformed into high-frequency radiation, into showers of short-lived, exotic particles which showered around the tumbling Spline.

It was like a small sun exploding amid the moons of Jupiter. Vast storms were evoked in the bulk of the gas giant’s atmosphere, a world already bearing the wound of the growing black holes in its heart. A moon was destroyed. Humans were killed, blinded.

Cracks in shattering spacetime propagated at the speed of light.

There was already another macroscopic spacetime wormhole in the Jovian system: the channel set up to a future beyond the destruction of the Qax star, the channel through which Qax had travelled towards the past, intent on destroying humanity.

Under the impact of Poole’s hammer-blow arrival - as Poole had expected - this second spacetime flaw could not retain its stability.

The wormhole mouth itself expanded, exoticity ballooning across thousands of miles and engulfing the mass-energy of Michael Poole’s unlikely vessel. The  icosahedral exotic-matter frame which threaded the wormhole mouth exploded, a mirror image of the destruction witnessed by Miriam Berg fifteen centuries earlier. Then the portal imploded at lightspeed; gravitational shockwaves pulsed from the vanishing mouth like Xeelee starbreaker beams, scattering ships and moons.

Through a transient network of wormholes which imploded after him in a storm of gravity waves and high-energy particles, Michael Poole hurtled helplessly into the future.
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Chains of events threaded the future.

A human called Jim Bolder flew a Xeelee nightfighter into the heart of the Qax home system, causing them to turn their starbreaker weapons on their own sun.

The Qax occupation of Earth collapsed. Humans would never again be defeated, on a significant scale, by any of the junior species.

Humans spread across stars, their spheres of influence expanding at many times lightspeed. A period known as the Assimilation followed during which the wisdom and power of other species were absorbed, on an industrial scale.

Soon, only the Xeelee stood between humans and dominance.

The conflict that followed lasted a million years.

When it was resolved only a handful of humans, and human-derived beings, remained anywhere in the universe.

The Projects of the Xeelee, the inexorable workings of natural processes, continued to change the universe.

Stars died. More stars formed, to replace those which had already failed ... but as the primal mix of hydrogen and helium became polluted with stellar waste products, the formation rate of new stars declined exponentially.

And darker forces were at work. The stars aged ... too rapidly.

The Xeelee completed their great Projects, and fled the decaying cosmos.

 Five million years after the first conflict between human and Qax, the wreckage of a Spline warship emerged, tumbling, from the mouth of a wormhole which blazed with gravitational radiation. The wormhole closed, sparkling.

The wreck - dark, almost bereft of energy - turned slowly in the stillness. It was empty of life.

Almost.

Quantum functions flooded over Michael Poole like blue-violet rain, restoring him to time. He gasped at the pain of rebirth.

 Humans would call it the antiXeelee.

It was ... large. Its lofty emotions could be described in human terms only by analogy.

Nevertheless - the antiXeelee looked on its completed works and was satisfied.

Its awareness spread across light-years. Shining matter littered the universe; the Xeelee had come, built fine castles of that shining froth, and had now departed. Soon the stuff itself would begin to decay, and already the antiXeelee could detect the flexing muscles of the denizens of that dark ocean which lay below.

The function of the antiXeelee had been to guide the huge Projects of the Xeelee, the Projects whose purpose had been to build a way out of this deadly cosmos. In order to achieve their goals, the Xeelee had even moved back through time to modify their own evolution, turning their history into a closed timelike curve, a vacuum diagram. The antiXeelee was the consciousness driving this process, travelling - like an antiparticle - back in time from the moment of its dissolution to the moment of its creation.

Now the job was done. The antiXeelee felt something like contentment at the thought that its charges had escaped, were now beyond the reach of those ... others, who the Xeelee had in the end been unable to oppose.

The antiXeelee could let go.

It spread wide and thin; soon, with a brief, non-localized burst of selectrons and neutralinos its awareness would multiply, fragment, shatter, sink into the vacuum ...

But not yet. There was something new.

 It didn’t take Michael long to check out the status of his fragile craft.

There was some power still available to the lifedome from its internal cells. That might last - what, a few hours? As far as he could tell, there was no functional link between the dome and the rest of the Hermit Crab, nor had the links set up by Harry to the Spline ship survived ... save for one, glowing telltale on the comms desks which Michael studiously ignored; the damn rebel drones could chew the ship up as far as he was concerned, now.

So he had no motive power. Not so much as an in-system boat; no way of adjusting his situation.

He didn’t grouse about this, nor did he fear his future, such as it was. It was a miracle he’d even survived his passage through the wormhole network ... This was all a bizarre bonus.

Harry was gone, of course.

The universe beyond the lifedome looked aged, dead, darkened. The lifedome was a little bubble of light and life, isolated.

Michael was alone, here at the end of time. He could feel it.

He gathered a meal together; the mundane chore, performed in a bright island of light around the life-dome’s small galley, was oddly cheering. He carried the food to his couch, lay back with the plate balancing on one hand, and dimmed the dome lights.

God alone knew where he was ... if ‘where’ could have a meaning, after such a dislocation in spacetime. The stars were distant, dark, red. Could so long have passed? - or, he wondered, could something, some unknown force, have acted to speed the stars’ aging in the aeons beyond the flashbulb slice of time occupied by humans?

There was no large-scale sign of human life, or activity; nor, indeed, of any intelligent life.

Intelligence would have had time to work, Michael reflected. After millions of years, with a faster-than-light hyperdrive and singularity technology in the hands of hundreds of species, the universe should have been transformed ...

The reconstruction of the universe should have been as obvious as a neon sign a thousand light-years tall.

... But the universe had merely aged.

He knew from the subjective length of his passage through the wormholes that he couldn’t have travelled through more than a few million years - a fraction of the great journey to timelike infinity - and yet already the tide of life had receded. Were there any humans left, anywhere?

He smiled wistfully. So much for Shira’s grand dreams of life covering the universe, of manipulating the dynamic evolution of spacetime itself ...

There would be no ‘Ultimate Observer’, then. The Project of the Friends of Wigner could not, after all, have succeeded: there would have been nobody to hear the elaborately constructed message. But, Michael thought as he gazed out at the decayed universe, by God it had been a grand conception. To think of finite humans, already long since dust, even daring to challenge these deserts of time ...

He finished his food, set the plate carefully on the floor. He drank a glass of clean water, went to the free-fall shower, washed in a spray of hot water. He tried to open up his senses, to relish every particle of sensation. There was a last time for everything, for even the most mundane experiences.

He considered finding some music to play, a book to read. Somehow that might have seemed fitting.

The lights failed. Even the comms telltale from the drones winked out.

Well, so much for reading a book.

By the dimmed starlight, half by touch, he made his way back to his couch.

It grew colder; he imagined the heat of the lifedome leaking out into the immense heat sink of the blackened, ancient sky. What would get him first? - the cold, or the failing air?

He wasn’t afraid. Oddly, he felt renewed: young, for the first time in a subjective century, the pressure of time no longer seeming to weigh on him.

Perhaps he was finding that peace of death, the readiness to abandon the cares of a too-long life, which his father had discovered before him. And he found, at last, a contentment that he had lived long enough to see all he had.

He crossed his hands on his chest. He was beginning to shiver, the air sharp in his nostrils. He closed his eyes.

 Something like curiosity, a spark of its awareness, stirred the antiXeelee.

Here was an artifact.

How had this cooling wreckage got here, to this place and time?

There was something inside it. A single, flickering candle of consciousness ...

The antiXeelee reached out.

There was a ship, another ship, hanging over the lifedome.

Michael, dying, stared in wonder.

It was something like a sycamore seed wrought in jet black. No lights showed in the small, pod-like hull. Nightdark wings which must have spanned hundreds of miles loomed over the wreck of the Crab, softly rippling.

The Friends of Wigner had told Michael of ships like this. This was a nightfighter, the wings sheet-discontinuities in the fabric of spacetime.

Xeelee.

The cold sank claws into his chest; the muscles of his throat abruptly spasmed, and dark clouds ringed his vision.

Not now, he found himself pleading silently, his failing vision locked onto the Xeelee ship, all his elegiac acceptance gone in a flash. Just a little longer. I have to know what this means. Please ...

 The antiXeelee plucked the guttering flame from the candle.

The last heat fled from the wrecked craft; the air in the translucent dome began to frost over the comms panels, the couches, the galley, the abandoned body.

The antiXeelee cupped the flame, almost amused by its tiny fear, its wonder, its helpless longing to survive.

The flame was spun out into a web of quantum functions, acausal and nonlocal.

 Michael was - discorporeal; it was as if the jewel of consciousness which had lain behind his eyes had been plucked out of his body and flung into space.

He did not even have heartbeats to count.

But there was something here with him, he sensed: some - entity. It was like a great ceiling under which he hovered and buzzed, insect-like. He sensed a vast, satisfied weariness in its mood, the contentment of the traveller at the end of a long and difficult road. For a long time he stayed within the glow of its protection.

Then it began to dissolve.

Michael wanted to cry out, like a child seeking its huge parent. He was buffeted, battered. It was as if a glacier of memories and emotions was calving into a hundred icebergs around him; and now those icebergs in turn burst into shards which melted into the surface of a waiting sea ...

And he was left alone.

 It was impossible to measure time, other than by the slow evolution of his own emotions.

He endured despair. Why had he been brought to this point in spacetime, preserved in such a fashion, and then so casually abandoned?

The despair turned to anger, and lasted a long time.

 But the anger faded.

He became curious and began to experiment with his awareness. Physically  he seemed to be composed of a tight knot of quantum wave functions; now, cautiously, he began to unravel that knot, to allow the focus of his consciousness to slide over spacetime. Soon it was as if he was flying over the arch of the cosmos, unbound by limits of space or time.

Throughout the galaxy he found the works of man. He lingered over places and artifacts abandoned by history, dwelling as long over a drifting child’s toy as over some huge spacebound fortress.

Everywhere he found relics of war. Ruined stars and worlds, squandered energy. But he found no people - no sentience - anywhere.

 At first Michael labelled the places he visited, the relics he found, in human terms; but as time passed and his confidence grew he removed this barrier of conscious thought. He allowed his consciousness to soften further, to dilute the narrow human perception to which he had clung.

All about him were quantum wave functions. They spread from stars and planets, sheets of probability that linked matter and time. They were like spiders’ webs scattered over the aging galaxies; they mingled, reinforced and cancelled each other, all bound by the implacable logic of the governing wave equations.

The functions filled spacetime and they pierced his soul. Exhilarated, he rode their gaudy brilliance through the hearts of aging stars.

He relaxed his sense of scale, so that there seemed no real difference between the width of an electron and the depth of a star’s gravity well. His sense of time telescoped, so that he could watch the insect-like, fluttering decay of free neutrons - or step back and watch the grand, slow decomposition of protons themselves ...

Soon there was little of the human left in him.

Then, at last, he was ready for the final step.

Human consciousness was an artificial thing. Once humans had believed that gods animated their souls, fighting their battles in the guise of humans. Later they had evolved the idea of the self-aware, self-directed consciousness. Now Michael saw that it had all been no more than an idea, a model, an illusion behind which to hide.

He, the last man, need no longer cling to such outmoded comforts.

There was no cognition, he realized. There was only perception.

With the equivalent of a smile he relaxed. His awareness sparkled and subsided.

He was beyond time and space. The great quantum functions which encompassed the universe slid past him like a vast, turbulent river, and his eyes were filled with the grey light which shone beneath reality, the light against which all phenomena are shadows.

Time wore away, unmarked.

 And then ...

There was a box, drifting in space, tetrahedral, clear-walled.

From around an impossible corner a human walked into the box. He  was dressed in treated animal skins. He was gaunt, encrusted in filth, his skin ravaged by frost.

He stared out at the stars, astonished.

 Michael’s extended awareness stirred. Something had changed.

History resumed.




To my wife, Sandra
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INTRODUCTION

While many science fiction authors have written serial stories or novels that share the same backdrop and characters, only a handful have constructed meticulously imagined, chronologically consistent future histories that encompass substantial vistas of time and space, and of those future histories, few are as ambitious as Stephen Baxter’s Xeelee Sequence.

The first true future history was created by Olaf Stapledon in his novels Last and First Men, Last Men in London, and The Star Maker, starting in the teeming metropolis at the heart of the British Empire at the beginning of the twentieth century, and accelerating through aeons and galaxies to a final encounter with the being at the heart of creation. It’s a masterpiece, but a chilly one, its story of the evolution of symbiotic cosmic consciousness visionary but remote from ordinary human concerns. A few years later, in the pages of Astounding Science Fiction magazine, Robert A. Heinlein charted a smaller scale but no less ambitious future history that, beginning the day after tomorrow, conscientiously chronicled mankind’s climb from the cradle of the Earth to the near stars. The long evolutionary and cosmological perspectives of Stapledon (and H.G. Wells) have been absorbed and developed by many British writers, most notably Arthur C. Clarke, and Greg Bear and Robert Reed have given them an American slant, but Heinlein’s model has provided the blueprint for most subsequent science fictional future histories because it easily accommodates the kind of genre-friendly stories of enterprise and boldness that are dwarfed to irrelevance by Stapledon’s cosmological Agape. The future histories of Poul Anderson, James Blish, C.J. Cherryh, and Larry Niven, amongst others, derive much of their structures and tropes from Heinlein’s pioneering framework. Baxter’s Xeelee Sequence owes something to Heinlein too, with its hard SF extrapolations and vigorous straight-from-the-heart-of-genre story of humanity’s ascension to the centre of the galactic stage, but it skilfully blends those core SF tropes with cosmological perspectives rivalled only by those of Olaf Stapledon (like Stapledon, Baxter was born in Liverpool) to create something new and different: an ambitious and ferociously detailed future history whose span is no less than that of the entire universe, from the Big Bang twenty billion years ago, through some ten million years of human history, to the long, slow dying of the light that dwindles away into timelike infinity.

Stephen Baxter has also published the Victorian alternate history Anti-Ice, and The Time Ships, a very fine hard SF sequel to H.G. Wells’s The Time Machine.  He’s written a trilogy of novels based on extrapolations of NASA plans and technology; a series about a species of intelligent mammoth; an alternate near-future trilogy revolving around a space entrepreneur; a stand-alone novel, Evolution  , that chronicles the story of the development of the human species from dinosaur-dodging burrowers to simplified far-future descendants; and an ongoing series of apocalyptic novels in which Earth is flooded with water kilometres deep. He’s also published novels in collaboration with Arthur C. Clarke, a biography of the pioneering Scottish geologist James Hutton, and a series of essays about the future. The list is by no means comprehensive. Restless, energetic, and ambitious, he is fast becoming the contemporary default voice of British SF, and the novels and stories of the Xeelee Sequence constitute his masterwork.

The universe of the Xeelee Sequence teems with life: life, and the evolution of self-aware consciousness, are as fundamental as the Planck constant, the speed of light, the strength of the electromagnetic force, or the Newtonian constant of gravitation. Life arises wherever it can and invariably gives rise to Mind; Mind seeks to spread everywhere and to survive for as long as possible. And by everywhere, I mean everywhere: an entire civilisation evolves and seeks refuge in the yoctoseconds after the Big Bang before symmetry is broken and the laws of physics crystallise; other strange and wonderful empires rise and fall before the quagma froth cools enough to allow creation of baryonic and dark matter, and the beginning of a great war between the Xeelee, powerful champions of life based on ordinary atoms and electrons, and the patient and inscrutable dark matter photino birds. Twenty billion years pass before the war between the Xeelee and the photino birds intersects with human history, and humans painstakingly claw their way up from the status of lowly pawns in the hands of enigmatic and casually cruel alien species to great players on the universal stage.

Of that very first species of intelligent being, the monads, Baxter remarks ‘[they] cared nothing for humans, of course, or for quagmites, or Xeelee, or photino birds, or any of the rest of the universe’s menagerie at this or any other age. But they like their universes to have story; and it was living things that generated the most interesting sagas.’ It could stand as a credo for the entire Xeelee sequence. Baxter doesn’t shrink from tackling the dismayingly inhuman implications of vast abysses of past or future time, but the universality of life introduces perspective, motion and plot into every part of his Stapledonian cosmological framework. It’s great, heady, mind-bending stuff, meticulously mapped onto cutting edge speculations about the birth pangs of the universe and the ultimate fate of all known time and space, constantly enlivened and driven forward by the narratives that its vast range of life generates.

Baxter introduced the Xeelee Sequence in 1987 with his first published short story, ‘The Xeelee Flower’, and explored its entire timeline in two of the novels collected here, Timelike Infinity and Ring, and more than twenty short stories that were later linked and expanded into the novel Vacuum Diagrams. The other novels in this omnibus, Raft and Flux, are self-contained narratives islanded within the framework of the future history. Raft describes a civilisation founded by shipwrecked spacefarers who stumbled into an alternate universe where the  gravitational constant is stronger; Flux is the story of microscopic inhabitants of a neutron star who discover that they are part of a grand but flawed scheme to attack the Xeelee’s most ambitious project. A timeline at the end of this volume sets these works in their chronological context.

These early works fully embody Baxter’s virtues: a swift narrative pace; transparent, uncluttered prose; vivid characters defined by action rather than introspection; and above all, accomplished and imaginative exploration, expansion and reworking of SF’s core themes. His characters contest for living space with a panoply of bizarre aliens in a galaxy crammed with ancient wonders and secret histories; his stories reinvent the baroque excesses of space opera and brace them with imaginative exploration of ideas from stellar zoology, cosmology, quantum theory, exotic mathematics, and much else. Narratives froth with moments of shock and awe, and those sudden reversals of scale that induce the metaphysical dizziness sometimes called sense of wonder. Sentences stride confidently across centuries; paragraphs encompass millennia. Individual voices carry the story forwards, but the story is always bigger than the individuals who are caught up in it. And these voices often have a distinctively British accent. Baxter’s sympathies more often lie with chippy but doggedly competent scientists, engineers, and common soldiers than officers, self-made billionaires, or politicians of any stripe; there are overt references to Brunel and echoes of the history and equipage of the British Empire; and above all, his narratives are infused with the elegiac tone characteristic of British SF. While there’s a constant sense of the indefatigable endurance of human spirit characteristic of genre narrative, it isn’t the can-do optimism and frontier heroism of much American SF, but a calm and sober perspective that wryly acknowledges its small but significant place in the cosmological drama. In the long run, as Baxter’s most enduring character, Michael Poole, discovers, time triumphs over all.

If you’ve read later novels and short stories in the Xeelee Sequence, you’ll find that these early novels will deepen and broaden your understanding of its vast future history. Newcomers might want to read the stories collected in  Vacuum Diagrams first: they provide a fine overview of the scope of this grandest of space operas. Okay. It’s time to put away the programme.

Overture.

Curtain.

Lights . . .

Paul McAuley

London, May, 2009
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1

Dura woke with a start.

There was something wrong. The photons didn’t smell right.

Her hand floated before her face, dimly visible, and she flexed her fingers. Disturbed electron gas, spiralling dizzily around the Magfield lines, sparkled purple-white around the fingertips. The Air in her eyes was warm, stale, and she could make out only vague shapes.

For a moment she hung there, curled in a tight ball, suspended in the elastic grip of the Magfield.

She heard voices, thin and hot with panic. They were coming from the direction of the Net.

Dura jammed her eyes tight shut and hugged her knees, willing herself to return to the cool oblivion of sleep. Not again. By the blood of the Xeelee, she swore silently, not another Glitch; not another spin storm. She wasn’t sure if the little tribe of Human Beings had the resources to respond to more disruption ... nor, indeed, if she herself had the strength to cope with fresh disaster.

The Magfield itself trembled now. Encasing her body, it rippled over her skin, not unpleasantly, and she allowed it to rock her as if she were a child in its arms. Then - not so pleasantly - it prodded her more rudely in the small of the back ...

No, that wasn’t the Magfield. She uncurled again, stretching against the confines of the field. She rubbed her eyes - the fleshy rims of the cups were crusted with sleep-deposits and felt sharp against her fingers - and shook her head to clear the clouded Air out of the cups.

The prod in her back was coming from the fist of Farr, her brother. He’d been on latrine duty, she saw; he still carried his plaited waste bag, empty of the neutron-rich shit he’d taken out away from the Net and dumped in the Air. His skinny, growing body trembled in response to the instabilities in the Magfield and his round face was upturned to her, creased with an almost comical concern. In one hand he gripped a fin of his pet Air-pig - a fat infant about the size of Dura’s fist, so young that none of its six fins were yet pierced. The little animal, obviously terrified by the Glitch, struggled to escape, feebly; it pumped out superfluid jetfarts in thin blue streams.

His fondness for the animal made Farr seem even younger than his twelve years - a third of Dura’s age - and he clung to the piglet as if clinging to childhood itself. Well, Dura thought, the Mantle was huge and empty, but there  was precious little room in it for childhood. Farr was having to grow up fast.

He was so like their father, Logue.

Dura, still misty with sleep, felt a surge of affection and concern for the boy and reached out to stroke his cheek, to run gentle fingers around the quiet brown rims of his eyes.

She smiled at her brother. ‘Hello, Farr.’

‘Sorry for waking you.’

‘You didn’t. The Star was kind enough to wake me, long before you got around to it. Another Glitch?’

‘The worst one yet, Adda says.’

‘Never mind what Adda says,’ Dura said, stroking his floating hair; the hollow tubes were, as always, tangled and grubby. ‘We’ll get by. We always do, don’t we? You get back to your father. And tell him I’m coming.’

‘All right.’ Farr smiled at her again, twisted stiffly, and, with his Air-pig’s fin still clutched tight, he began to Wave awkwardly across the Magfield’s invisible flux paths towards the Net. Dura watched him recede, his slim form diminished by the shimmering, world-filling vortex lines beyond him.

Dura straightened to her full length and stretched, pressing against the Magfield. She kept her mouth wide open as she worked stiffness out of her limbs and back. She felt the feathery ripple of the Air as it poured through her throat to her lungs and heart, rushing through superleak capillaries and filling her muscles; her body seemed to tingle with its freshness.

She gazed around, sniffing the photons.

Dura’s world was the Mantle of the Star, an immense cavern of yellow-white Air bounded below by the Quantum Sea and above by the Crust.

The Crust itself was a rich, matted ceiling, purple-streaked with grass and the hairlike lines of tree trunks. By squinting - distorting the parabolic retinae of her eyes - she could make out dark motes scattered among the roots of the trees fixed to the underside of the Crust. Perhaps they were rays, or a herd of wild Air-pigs, or some other grazing creatures. It was too distant to see clearly, but the amphibian animals seemed to be swirling around each other, colliding, confused; she almost imagined she could hear the cool sound of their distress.

Far below her, the Quantum Sea formed a purple-dark floor to the world. The Sea was mist-shrouded, its surface indistinct and deadly. The Sea itself, she saw with relief, was undisturbed by the Glitch. Only once in Dura’s memory had there been a Glitch severe enough to cause a Seaquake. She shuddered like the Magfield as she remembered that ghastly time; she had been no older than Farr, she supposed, when the neutrino founts had come, sweeping half the Human Beings - including Phir, Dura’s mother and Logue’s first wife - away and on, screaming, into the mysteries beyond the Crust.

All around her, filling the Air between Crust and Sea, the vortex lines were an electric-blue cage. The lines filled space in a hexagonal array, spaced about ten mansheights apart; they swept around the Star from far upflux - from the North - arced past her like the trajectories of immense, graceful animals, and converged into the red-soft blur that was the South Pole, millions of mansheights away.

She held her fingers up before her face, trying to judge the spacing and pattern of the lines.

Through her fingers she could see the encampment, a little knot of frantic detail and activity - jostling, terrified Air-pigs, scrambling people, the quivering Net - all embedded in the shuddering bulk of the Air. Farr with his struggling Air-piglet was a pathetic scrap, wriggling through the invisible flux tubes.

Dura tried to ignore the small, messy knot of humanity, to focus on the lines.

Normally the motion of the lines was stately, predictable - regular enough for the Human Beings to measure their lives by it, in fact. Overlaid on the eternal drift of the lines towards the Crust there were pulses of line-bunching: the tight, sharp crowdings that marked the days, and the slower, more complex second-order oscillations which humans used to count their months. In normal times it was easy for the Human Beings to avoid the slow creep of the lines; there was always plenty of time to dismantle the Net, repitch their little encampment in another corner of the empty sky.

Dura even knew what caused the lines’ stately pulsations, much good the knowledge did her: the Star had a companion, far beyond the Crust - a planet, a ball like the Star but smaller, lighter - which revolved, unseen, over their heads, pulling at the vortex lines as if with invisible fingers. And, of course, beyond the planet - the childish ideas returned to her unbidden, like fragments of her lingering sleep - beyond the planet were the stars of the Ur-humans, impossibly distant and forever invisible.

The drifting vortex lines were as stable and secure, in normal times, as the fingers of some friendly god; humans, Air-pigs and others moved freely between the lines, fearlessly and without any danger ...

Except during a Glitch.

Now, across the frame of her spread fingers, the vortex array was shifting visibly as the superfluid Air sought to realign with the Star’s adjusted rotation. Instabilities - great parallel sets of ripples - already marched majestically along the length of the lines, bearing the news of the Star’s new awakening from Pole to magnetic Pole.

The photons emitted by the lines smelled thin, sharp. The spin storm was coming.

 Dura had chosen a sleep place about fifty mansheights from the centre of the Human Beings’ current encampment, in a place where the Magfield had felt particularly thick, comfortingly secure. Now she began to Wave towards the Net. Wriggling, rippling her limbs, she felt electricity course through her epidermis; and she pushed with arms and legs at the invisible, elastic resistance of the Magfield as if it were a ladder. Fully awake now, she found herself filled with a belated anxiety - an anxiety healthily laced with guilt at her tardiness - and as she slid across the Magfield she spread the webbed fingers of her hands and beat at the Air, trying to work up still more speed. Neutron superfluid made up most of the bulk of the Air, so there was barely any resistance to her hands; but still she clawed at the Air, her impatience mounting, seeking comfort in activity.

The vortex lines slid like dreams across her field of vision now. Ripples hurtled  in great even chains, as if the vortex lines were ropes shaken by giants located in the mists of the Poles. As the waves beat past her they emitted a low, cool groan. The amplitude of the waves was already half a mansheight. By Bolder’s guts, she thought, maybe that old fool Adda is right for once; maybe this really is going to be the worst yet.

Slowly, painfully slowly, the encampment grew from a distant abstraction, a melange of movement and noise, to a community. The encampment was based around the crude cylindrical Net made of plaited tree-bark, slung out along the Magfield lines. Most people slept and ate bound up to the Net, and the length of the cylinder was a patchwork of tied-up belongings, privacy blankets, cleaning brushes, simple clothes - ponchos, tunics and belts - and a few pathetic bundles of food. Scraps of half-finished wooden artifacts and flags of untreated Air-pig leather dangled from the Net ropes.

The Net was five mansheights across and a dozen long. It was at least five generations old, according to the older folk like Adda. And it was the only home of about fifty humans - and their only treasure.

As she neared it, clawing her way through the clinging Magfield, Dura suddenly saw the flimsy construct with an objective eye - as if she had not been born in a blanket tied to its filthy knots, as if she would not die still clinging to its fibres. How fragile it was: how pathetic, how defenceless they truly were. Even as she approached to join her people in this moment of need, Dura felt depressed, weak, helpless.

The adults and older children were Waving all around the Net, working at knots which dwarfed their fingers. She saw Esk, picking patiently at a section of the Net. Dura thought he watched her approach, but it was hard to be sure. In any event Philas, his wife, was with him, and Dura kept her face averted. Here and there Dura could make out small children and infants still attached to the Net by tethers of varying lengths. Each child, left tethered up by labouring parents and siblings, was a small, wailing bundle of fear and loneliness, Waving futilely against its constraints, and Dura felt her heart go out to every one of them. Dura spotted the girl Dia, heavily pregnant with her first child. Working with her husband Mur, Dia was pulling tools and bits of clothing from the Net and stuffing them into a sack; Air-sweat glistened from her swollen, naked belly. Dia was a small-limbed, childlike woman whose pregnancy had served to make her only more vulnerable and young-looking; watching her work now, her every movement redolent of fear, made something move inside childless Dura, an urge to protect.

The animals - the tribe’s small herd of a dozen adult Air-pigs and about as many piglets - were restrained inside the Net, along its axis. They bleated, their din adding a mournful counterpoint to the shouts and cries of humans; they huddled together at the heart of the Net in a trembling mass of fins, jet orifices and stalks erect with huge, bowl-shaped eyes. A few people had gone inside the Net and were trying to calm the animals, to attach leaders to their pierced fins. But the dismantling of the Net was proceeding slowly and unevenly, Dura saw as she approached, and the herd was a mass of panicky noise, uncoordinated movement.

She heard voices raised in fear and impatience. What had seemed from a little further away to be a reasonably controlled operation was actually little more than a shambles, she realized.

There was something in her peripheral vision - a motion, blue-white and distant ... More ripples in the vortex tubes, coming from the distant North: immense, jagged irregularities utterly dwarfing the small instabilities she’d observed so far.

There wasn’t much time.

Logue, her father, hung in the Magfield a little way from the Net. Adda, too old and slow for the urgent work of dismantling the encampment, hovered beside Logue, his thin face twisted, sour. Logue bellowed out orders in his huge baritone, but, Dura could already see, with very little effect on the Human Beings’ coordination. Still Dura had that odd feeling of timelessness, of detachment, and she studied her father as if meeting him for the first time in many weeks. Logue’s hair, plastered against his scalp, was crumpled and yellowed; his face was a mask through which the round, boyish features shared by Farr could still be discerned, obscured by a mat of scars and wrinkles.

As Dura approached, Logue turned to her, his brown eyecups wide, his cheek muscles working. ‘You took your time,’ he growled at her. ‘Where have you been? You’re needed here. Can’t you see that?’

His words cut through her detachment, and despite herself, despite the urgency of the moment, she felt resentment building in her. ‘Where? I’ve been to the Core in a Xeelee nightfighter. Where do you think I’ve been?’

Logue turned from her in apparent disgust. ‘You shouldn’t blaspheme,’ he muttered.

She wanted to laugh. Impatient with him, with herself, with the continual friction between them, she shook her head. ‘Oh, into the Ring with it. What do you want me to do?’

Now old Adda leaned forward, the open pores among his remaining hair sparkling Air-sweat. ‘Don’t know there’s much you can do,’ he said sourly. ‘Look at them. What a shambles.’

‘We’re not going to make it in time, are we?’ Dura asked him. She pointed North. ‘Look at that ripple. We won’t get out of the way before it hits.

‘Maybe. Maybe not.’ The old man raised his empty eyes to the South Pole; its soft glow illuminated the backs of his eyes, the cup-retinae there; fragments of debris swirled around the rims and tiny cleansing symbiotes swam constantly in and out of the cups.

Logue bellowed suddenly, ‘Mur, you damn fool. If that knot is stuck then cut it. Rip it. Gnaw it through if you have to! - but don’t just leave it there, or half the Net is going to go flapping off into the Quantum Sea when the storm hits us ...’

‘Worst I’ve ever seen,’ Adda muttered, sniffing. ‘Never known the photons to smell so sour. Like a frightened piglet ... Of course,’ he went on after a few moments, ‘I remember one spin storm when I was a kid ...’

Dura couldn’t help but smile. Adda was the wisest amongst them, probably, about the ways of the Star. But he relished his role as doomsayer ... he could  never let go of the mysteries of his own past, of the wild, deadly days which only he could remember ...

Logue turned on her with fury, his face as unstable as the quivering Magfield. ‘While you grin, we could die,’ he hissed.

‘I know.’ She reached out and touched his arm, feeling the hot tide of Air which superleaked from his clenched muscles. ‘I know. I’m - sorry.’

He frowned, staring at her, and reached forward, as if to touch her. But he drew the hand back. ‘Perhaps you’re not as strong as I like to think you are.’

‘No,’ she said quietly. ‘Perhaps I’m not.’

‘Come,’ he said. ‘We’ll help each other. And we’ll help our people. No one’s dead yet, after all.’

 Dura scrambled across the Magfield flux lines to the Net. Men, women and older children were gathered in tight huddles, their thin bodies bumping together as they floated in the turbulent Magfield, labouring at the Net. They cast fearful, distracted glances at the approaching vortex instabilities, and from all around the Net Dura could hear muttered - or shouted - prayer-chants, pleas for the benevolence of the Xeelee.

Watching the Human Beings, Dura realized they were huddling together for  comfort, not for efficiency. Rather than working evenly and systematically around the Net, the people were actually impeding each other from working effectively at the dismantling; whole sections of the tangled Net were being left unattended.

Dura’s feeling of depressed helplessness deepened. Perhaps she could help them organize better - act as Logue’s daughter for once, she admonished herself wearily, act as a leader. But as she studied the frightened faces of the Human Beings, the round, staring eyecups of the children, she recognized the weary terror which seemed to be numbing her own reactions.

Maybe huddling and praying was as rational a response as any to this latest disaster.

She twisted in the Air and Waved towards an empty section of Net, keeping well away from Esk and Philas. Logue would have to do the leading; Dura would remain one of the led.

The first of the massive ripples neared the encampment. Feeling the growing tension in the Air, Dura grasped the Net’s sturdy rope and pulled her body against its shuddering bulk. For a moment her face was pressed against the Net’s thick mesh, and she found herself staring at an Air-pig, not an arm’s length from her. The rope-threaded holes punched through its fins were widened with age, ringed by scar tissue. The Air-pig seemed to be looking into her eyes, its six eyestalks pushed straight out from its brain pan, the cups swivelled at her. The beast was one of the oldest of the Air-pigs - as a kid, she recalled wistfully, she would have known the names of each one of the meagre herd - and it must have seen plenty of spin storms before. Well, she thought. What’s your diagnosis? Do you think we’ve a chance of getting through this storm any better than we have all the others? Will you live to see the other side of it? What do you think?

The creature’s fixed, mournful stare, the brown depths of its eyecups, afforded her no reply. But its musty animal warmth stank of fear.

The mat of rope before her face glimmered suddenly, blue-white; her head cast a shadow before her.

She turned to see that one vortex line had drifted to within a couple of mansheights of her position; it shimmered in the Air, quivering, a cable emitting an electric-blue glow almost too clamorous for her eyes.

The tribesfolk appeared to have given up any attempts at dismantling the Net; even Logue and Adda had come Waving across to the illusory safety of the habitat. People simply clung on where they were, arms wrapped around each other and around the smallest of the children, the opened-up Net flapping uselessly around them. The crying of children resounded.

And now, with sudden brutality, the spin storm hit. A jagged discontinuity a mansheight deep surged along the nearest vortex line past the Net, faster than any human could Wave, faster even than any wild Air-pig could jet through the Air. Dura tried to concentrate on the solidity of the fibrous rope in her hands, the comforting Magfield which, as always, confined her body with a gentle grip ... But it was impossible to ignore the sudden thickness of the Air in her lungs, the roaring heat-noise blasting through the Air so powerfully she feared for her ears, the quivering of the Magfield.

She clenched her eyes closed so hard that she could feel the Air in the cups squeeze away. Concentrate, she told herself. You understand what’s happening here. That wretched Air-pig, bound up inside the Net, is as ignorant as the youngest piglet in its first storm. But not you; not a Human Being.

And it is through understanding that we will prevail . . . But, even as she intoned the words to herself like a prayer, she could not find any truth in that pious hope.

The Air was a neutron liquid, a superfluid. Superfluids could not sustain spin over extended distances. So, in response to the rotation of the Star, the Air became filled with vortex lines, tubes of vanishing thinness within which the Air’s rotation was confined. The vortex lines aligned themselves in regular arrays, aligned with the Star’s rotation axis - closely parallel to the magnetic axis followed by the Magfield. The vortex lines filled the world. They were safe as long as you stayed away from them; every child knew that. But in a Glitch, Dura thought ruefully, the lines sometimes came looking for you ... and the Air’s superfluidity broke down around a collapsing vortex line, transforming the Air from a thin, stable, lifegiving fluid into a thing of turmoil and turbulence.

The worst of the first spin gust seemed to be passing now. Still clinging to the Net, she opened her eyes and cast rapidly around the sky.

The vortex lines, parallel beams receding into infinity, were still marching grandly across the sky, seeking their new alignment. It was quite a magnificent sight; and for a moment Dura felt wonder thrill through her as she imagined the arrays of spin lines which stretched right around the Star realigning, gathering and spreading, as if the Star were bound up in the integrated thoughts of some immense mind.

The Net shuddered in her grip, its coarse fibres abrading her palms; the sharp pain jolted her rudely back to the here and now. She sighed, gathering her strength, as weariness closed around her again.

‘Dura! Dura!’

The childish voice, thin and scared, came drifting to her from a few mansheights away. Gripping the Net with one hand, she twisted to see Farr, her little brother, suspended in the Air like a discarded fragment of cloth and flesh. He was Waving towards her.

When Farr reached her, Dura enfolded him in her free arm, helping him wrap his arms and legs around the security of the Net’s ropes. He was breathing hard and trembling, and she could see the short hairs which coated his scalp pulsing as superfluid surged through them.

‘I was thrown off,’ he gasped between gulps of Air. ‘I lost my piglet.’

‘So I see. Are you okay?’

‘I think so.’ He stared up at her, his eyes wide and empty, and he raked his gaze across the sky as if searching for the source of this betrayal of his safety. ‘This is terrible, isn’t it, Dura? Are we going to die?’

She ran her fingers casually through his stiff hair. ‘No,’ she said, with a conviction she could never have mustered for herself alone. ‘No, we won’t die. But we are in danger. Now come on, we should get to work. We need to get the Net taken apart, folded up, before the next instability hits us and wrecks it.’ She pointed to a small, open-looking knot. ‘There. Undo that. As quick as you can.’

He buried his trembling fingers in the knot and began prising out lengths of rope. ‘How long before the next ripple?’

‘Long enough to finish the job,’ she said firmly. For confirmation, with her own fingers still dragging at the stubborn knots, she glanced upflux - Northwards - to the source of the next ripple.

Instantly she saw how wrong she had been. From around the Net she heard voices raised in wonder and rising alarm; within a few heartbeats, it seemed, she was hearing the first screams.

The next ripple was closing on them; already she could hear its rising clamour of heat fluctuations. This new instability was huge, at least five or six mansheights deep. Dura watched, mesmerized, her hands frozen. Already the ripple was hurtling at her faster than any she could remember, and as it approached its amplitude seemed to be deepening, as if it were feeding on Glitch energy. And, of course, with greater amplitude came still greater speed. The instability was a complex superposition of wave shapes clustered along the length of the migrating vortex line, a superposition which spiralled around the line like some malevolent animal clambering towards her ...

Farr said, ‘We can’t escape that. Can we, Dura?’

There was a moment of stillness, almost of calm. Farr’s voice, though still cracked by adolescence, had sounded suddenly full of a premature wisdom. It was some comfort that Dura wasn’t going to have to lie to him.

‘No,’ she said. ‘We’ve been too slow. I think it’s going to hit the Net.’ She felt distant from the danger around her, as if she were recalling events from long ago, far away.

Even as it rushed up towards them the ripple bowed away from the trend of the vortex line in ever more elaborate, fantastic shapes. It was as if some elastic limit had been passed and the vortex line, under intolerable strain, was yielding.

It was almost beautiful, captivating to watch. And it was only mansheights away.

She heard the thin voice of old Adda, from somewhere on the other side of the Net. ‘Get away from the Net. Oh, get away from the Net!’

‘Do as he says. Come on.’

The boy slowly lifted his head; he still clung to the rope, and his eyes were empty, as if beyond fear or wonder. She drove a fist into one of his hands. ‘Come on!’

The boy cried out and withdrew his hands and legs from the Net, staring at her with a round face full of betrayal ... but a face that looked once more like that of an alert child rather than a bemused, petrified adult. Dura grabbed his hand. ‘Farr, you have to Wave as you’ve never Waved before. Hold my hand; we’ll stay together ...’

With a thrust of her legs she pushed away. For the first moments she seemed to be dragging Farr behind her; but soon his body was Waving in synchronization with hers, wriggling against the cloying thickness of the Magfield, and the two of them hurried away from the doomed Net.

As she Waved, gasping, Dura looked back. The spin instability, recoiling, wafted through the Air like a deadly, blue-white wand. It scythed towards the Net with its cargo of wriggling humans. It was like some wonderful toy, Dura thought; it glowed intensely brightly, and the heat-noise it emitted was a roar, almost drowning out thought itself. The bleating of trapped Air-pigs was cold-thin, and Dura thought briefly of the old animal with whom she had shared that brief, odd moment of half-communication; she wondered how much that poor creature understood of what was to happen.

Maybe half the Human Beings had heeded Adda’s advice to get away. The rest, apparently paralysed by fear and awe, still clung to the Net. The pregnant Dia was lumbering away into the Air with Mur; the woman Philas still picked frantically, uselessly, at the Net, despite the pleas of her husband Esk to come away. It was as if, Dura thought, Philas imagined that the work was a magic spell which would drive the instability away.

Dura knew that rotation instabilities lost energy rapidly. Soon, very soon, this fantastic demon would wither to nothing, leaving the Air calm and empty once more. And, glowing, roaring, stinking of sour photons, the instability was indeed visibly shrinking as it bore down on the Net.

But, it was immediately obvious, not shrinking fast enough ...

With a heat-wail like a thousand voices the instability tore into the Net.

 It was like a fist driving into cloth.

The Air inside the Net ceased to be superfluid and became a stiff, turbulent mass, whipping and whorling around the vortex instability like some demented animal. Dura saw knots burst open; the Net, almost gracefully, disintegrated into fragments of rope, into rough mats to which adults and children clung.

The Air-pig herd was hurled away into the Air as if scattered by a giant hand. Dura could see how some of the beasts, evidently dead or dying, hung where they were thrown, limply suspended against the Magfield; the rest squirted  away through the Air, their bellow-guts puffing out farts of blue gas.

One man, clinging alone to a raft of rope, was sucked towards the instability itself.

It was too far away to be sure, but Dura thought she recognized Esk. Dozens of mansheights from the site of the Net, she was much too far away even to call to him - let alone to help - but nevertheless she seemed to see what followed as clearly as if she rode at her lost lover’s shoulder towards the deadly arch.

Esk, with his mat of rope, tumbled through the plane of the quivering, arch-shaped instability and was hurled around the arch itself, as limp as a doll. His trajectory rapidly lost energy and, unresisting, he spiralled inwards, orbiting the arch like some demented Air-piglet.

Esk’s body burst open, the chest and abdominal cavities peeling back like opening eyes, the limbs coming free almost easily, like a toy’s.

Farr cried out, wordless. It was the first sound he’d made since they’d pushed away from the Net.

Dura reached for him and clutched his hand, hard. ‘Listen to me,’ she shouted over the arch’s continuing heat-clamour. ‘It looked worse than it was. Esk was dead long before he hit the arch.’ And that was true; as soon as he had entered the region in which superfluidity broke down, the processes of Esk’s body - his breathing, his circulatory system, his very muscles, all reliant on the exploitation of the Air’s superfluidity - would have collapsed. To Esk, as the strength left his limbs, as the Air coagulated in the superleak capillaries of his brain, it must have been like falling gently asleep.

She thought. She hoped.

The instability passed through the site of the Net and sailed on into the sky, continuing its futile mission towards the South. But even as Dura watched, the arch shape was dwindling, shrinking, its energy expended.

It left behind an encampment which had been torn apart as effectively as poor Esk’s body.

Dura pulled Farr closer to her, easily overcoming the gentle resistance of the Magfield, and stroked his hair. ‘Come on,’ she said. ‘It’s over now. Let’s go back, and see what we can do.’

‘No,’ he said, clinging to his sister. ‘It’s never over. Is it, Dura?’

 Little knots of people moved through the glistening, newly stable vortex lines, calling to each other. Dura Waved between the struggling groups, searching for Logue, or news of Logue; she kept a tight grip on Farr’s hand.

‘Dura, help us! Oh, by the blood of the Xeelee, help us!’

The voice came to her from a dozen mansheights away; it was a man’s - thin, high and desperate. She turned in the Air, searching for its source.

Farr took her arm and pointed. ‘There. It’s Mur, over by that chunk of Net. See? And it looks as if he’s got Dia with him.’

Heavily pregnant Dia ... Dura pulled at her brother’s hand and Waved rapidly through the Air.

Mur and Dia hung alone in the Air, naked and without tools. Mur was holding his wife’s shoulders and cradling her head. Dia was stretched out, her legs  parting softly, her hands locked around the base of her distended belly.

Mur’s young face was hard, cold and determined; his eyes were pits of darkness as he peered at Dura and Farr. ‘It’s her time. She’s early, but the Glitch ... You’ll have to help me.’

‘All right.’ Dura lifted Dia’s hands away from her belly, gently but firmly, and ran her fingers quickly over the uneven bulge. She could feel the baby’s limbs pushing feebly at the walls which still restrained it. The head was low, deep in the pelvis. ‘I think the head’s engaged,’ she said. Dia’s young, thin face was fixed on hers, contorted with pain; Dura tried to smile at her. ‘It feels fine. A little while longer ...’

Dia hissed, her face creased with pain, ‘Get on with it, damn you.’

‘Yes.’

Dura looked around desperately; the Air around them was still empty, the nearest Human Beings dozens of mansheights away. They were on their own.

She closed her eyes for a moment, trying to resist the temptation to search the Air for Logue. She delved deep inside herself, looking for strength.

‘It’s going to be all right,’ she said. ‘Mur, hold her neck and shoulders. You’ll have to brace her there; if you Wave a little you’ll hold yourself in place, and ...’

‘I know what to do,’ Mur snapped. Still holding Dia’s small head against his chest, he grasped her shoulders and Waved slowly, his strong legs beating at the Air.

Dura felt awkward, inadequate. Damn it, she thought, aware of the pettiness of her own reaction, damn it, I’ve never done this on my own before. What do they expect?

What next? ‘Farr, you’ll have to help me.’

The boy hovered in the Air a mansheight away, his mouth gaping. ‘Dura, I ...’

‘Come on, Farr, there’s nobody else,’ Dura said. As he came close to her she whispered, ‘I know you’re frightened. I’m frightened too. But not as much as Dia. It’s not so difficult as all that, anyway. We’ll do fine ...’

As long as nothing goes wrong, she thought.

‘All right,’ Farr said. ‘What do I do?’

Dura took hold of Dia’s right leg, wrapping her fingers tightly around the lower calf. The woman’s muscles were trembling and slick with Air-sweat, and Dura could feel the legs pushing apart; Dia’s vagina was opening like a small mouth, popping softly. ‘Take her other leg,’ she told Farr. ‘Like I’ve done. Get a tight hold; you’re going to have to pull hard.’

Farr, hesitant and obviously scared, did as he was told.

The baby moved, visibly, further into the pelvic area. It was like watching a morsel of food disappear down some huge neck. Dia arched back her head and moaned; the muscles in her neck were stiff and prominent.

‘It’s time,’ Dura said. She glanced around quickly. She and Farr were in position, holding Dia’s ankles; Mur was already Waving, quite hard, pushing at his wife’s shoulders, so that the little ensemble drifted slowly through the Air. Both Mur’s and Farr’s eyes were locked on Dura’s face.

Dia called out again, wordlessly.

Dura leaned back, grasping Dia’s calf, and pushed firmly with her legs at the Magfield. ‘Farr! Do what I’m doing. We have to open her legs. Go on; don’t be afraid.’

Farr watched her for a moment, then leaned back and Waved in a copy of his sister’s movements. Mur cried out and shoved hard at his wife’s shoulders, balancing Farr and Dura.

Dia’s legs parted easily. She screamed.

Farr’s hands slid over Dia’s convulsing calf; in his shock he seemed to stumble in the Air, his eyes wide. Dia’s thighs twitched back towards each other, the muscles shuddering.

‘No!’ Mur shouted. ‘Farr, keep going; you mustn’t stop now!’

Farr’s distress was evident. ‘But we’re hurting her.’

‘No.’

Damn it, Dura thought, Farr should know what’s happening here. Dia’s pelvis was hinged; with the birth so close the cartilage locking the two segments of the pelvis together would have dissolved into Dia’s blood, leaving her pelvis easily opened. Her birth canal and vagina were already stretching, gaping wide. Everything was working together to allow the baby’s head an easy passage from the womb to the Air. It’s easy, Dura thought. And it’s easy because the Ur-humans designed it to be easy, maybe even easier than for themselves . . .

‘It’s meant to be like this,’ she shouted at Farr. ‘Believe me. You’ll hurt her if you stop now, if you don’t help us. And you’ll hurt the baby.’

Dia opened her eyes. The cups brimmed with tears. ‘Please, Farr,’ she said, reaching towards him vaguely. ‘It’s all right. Please.’

He nodded, mumbling apologies, and pulled once more at Dia’s leg.

‘Easy,’ Dura called, trying to match his motion. ‘Not too fast, and not jerkily; nice and smooth ...’

The birth canal gaped like a green-dark tunnel. Dia’s legs parted further than it would have seemed possible; Dura could see, under the thin flesh around the girl’s hips, how the pelvis had hinged wide.

Dia screamed; her stomach convulsed.

The baby came suddenly, wriggling down the birth passage like an Air-piglet. It squirted into the Air with a soft, sucking noise; droplets of dense, green-gold Air sprayed around it. As soon as it was out of the canal the baby started to Wave, instinctively but feebly, across the Magfield within which it would be embedded for all of its life.

Dura’s eyes locked on Farr. He was following the baby’s uncertain progress through the Air, his mouth slack with wonder; but he was still firmly holding Dia’s leg. ‘Farr,’ Dura commanded. ‘Come back towards me now. Slowly, steadily - that’s it ...’

Dia’s only danger now was that her hinged bones would not settle neatly back into place without dislocation; and even if all went well, for a few days she would be barely able to move as the halves of her pelvis knitted together once more. With Dura and Farr guiding them, her legs closed smoothly; Dura could see the bones around Dia’s pelvis sliding smoothly back into place.

Mur had managed to snatch a rag, a remnant of some piece of clothing, from  the littered Air; now he wiped tenderly at Dia’s relaxing, half-sleeping face. Dura took some of the rag and mopped at Dia’s thighs and belly.

Farr Waved slowly towards them. He had chased after and caught the baby, Dura saw; now he held the child against his chest as proudly as if it were his own, uncaring of the birth fluid which pooled on his chest. The infant’s mouth was still distorted into the characteristic horn-shape it had needed to lock on to the womb-wall nipples which sustained it before its birth; and its tiny penis had popped out of the protective cache between its legs.

Farr, grinning, held the baby out to its mother. ‘It’s a boy,’ he said.

‘Jai,’ Dia whispered. ‘He’s Jai.’

 Forty Human Beings had survived, of fifty. All but six adult Air-pigs, four of them male, were gone. The Net, torn and scattered, was irreparable.

Logue was lost.

The tribe huddled together in the Magfield, surrounded by featureless Air. Mur and Dia clung together, cradling their new, mewling baby. Dura uncomfortably led the Human Beings through a brief service of prayers, calling down the beneficence of the Xeelee. Adda stayed close to her, silent and strong despite his age, and Farr’s hand was a constant presence in hers.

Then the bodies they’d managed to retrieve were released into the Air; they slid, dwindling, down to the Quantum Sea.

Philas, wife of the dead Esk, approached Dura after the service, Waving stiffly. The two women studied each other, not speaking; Adda and the rest moved away, averting their faces.

Philas was a thin, tired-looking woman; her uneven hair was tied back with a piece of rope, making her face look skeletal. She stared at Dura, as if daring her to grieve.

The Human Beings were monogamous ... but there were more adult women than men. So monogamy doesn’t make sense, Dura thought wearily, and yet we practise it anyway. Or rather, we pay lip-service to it.

Esk had loved them both ... at any rate, he had shown tenderness to them both. And his relationship with Dura had been no secret to Philas, or to anyone else, for that matter. It had certainly done Philas no harm.

Perhaps Philas and Dura could help each other now, Dura thought. Perhaps hold each other. But they wouldn’t even speak about it.

And she, Dura, would not even be allowed to grieve openly.

At last Philas spoke. ‘What are we going to do, Dura? Should we rebuild the Net? What should we do?’

Staring into the woman’s dull eyecups, Dura wanted to retreat into herself, to bring forward her own grief for her father, for Esk, as a shield against Philas’s demands. I don’t know. I don’t know. How could I know?

But there was nowhere to retreat.
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Ten Human Beings - Dura with Farr in tow, Adda, the newly widowed Philas, and six other adults - climbed out of the site of the devastated encampment. They Waved steadily across the Magfield and towards the Crust, in search of food.

Adda, as was his custom, stayed a small distance away from the rest as they Waved across the field-lines. One of his eyes was matted over with the scars of age - thinking about it now he gave that cup a quick poke with a fingertip to dislodge some of the less welcome little creatures who were continually trying to establish residence in there - but the other eye was as keen as it had ever been, and as he Waved he swept his gaze through the Air above, below and all around them. He liked to stay apart to keep an eye on things ... and it allowed him to hide the fact that he sometimes had trouble keeping up with the rest. It was his boast that he could still Wave as good as any damn kid. It wasn’t true, of course, but it was his boast. He used to wriggle across the Magfield like an Air-piglet with a neutrino fount up its arse, he recalled wistfully, but that was a long time ago. Now he must look like a Xeelee’s grandmother. Adda’s vertebrae seemed to be seizing up one by damn one as time wore away, so that his Waving was more like thrashing; it took a conscious effort to thrust his pelvis back, to let his legs flop behind the motion of his hips, to let his head drive ahead of the bending of his spine. And his skin was coarsened by age, too, tough as old tree-bark in places; that had its advantages, but it meant that he had trouble feeling the places where the electric currents induced in his epidermis by his motion across the Magfield were strongest. Damn it, he could barely feel the Magfield now; he was, he thought sourly, Waving from memory.

Much like sex these days.

As always he carried his battered and trusted spear, a sharpened pole of wood prised from a tree trunk by his own father hundreds of months ago. His fingers nestled comfortably in the gripping grooves carved expertly in the shaft, and electrical currents Magfield-induced in the wood tingled in his palm. As his father had taught him, he kept the spear pointed along the direction of the Magfield across which they climbed ... for, of course, the wood - in fact any material - was stronger in the direction of the Magfield than across it. And as any child knew, if danger did approach it would most likely come along the Magfield lines, in which direction motion was invisibly easy.

There weren’t many predators who would attack humans, but Adda had seen  a few, and his father had told him of worse. The rays, for instance ... Even a mature Air-boar - the tougher cousin of the Air-pig - could give a man or woman a hard fight, and could carry away a child as easy as snipping krypton grass away from the Crust, if it was hungry enough.

Even half as hungry as the Human Beings were going to grow before much longer.

He looked along the gleaming cage of vortex lines which swept to red-mist infinity at the South Pole, slicing up the sky around his companions. As always - whenever he travelled even a short distance from the illusory completeness of the tribe’s tiny human environ - he was struck by the immensity of the Mantle-world; and as his eye followed the converging parallels of the vortex lines he felt as if his tiny spirit, helpless with awe, was somehow drawn along the lines. The island of scattered debris which marked the site of their devastated encampment was a dirt-coloured mote Air-marooned in the clean, yellow-white immensities of the Star. And his companions - nine of them still, he counted automatically - were Waving across the field lines with unconscious synchronization, ropes and nets wrapped loosely around their waists, their faces upturned to the Crust. One man had peeled away from the rest; he had found an abandoned spin-spider web slung across the vortex lines, and was searching it efficiently for eggs.

Human Beings looked so beautiful when they moved. And when a shoal of the kids went whirling along the Magfield - flapping their legs so hard you could see the glow of the induced fields shining in their limbs, and spiralling around the flux lines fast enough to turn them into blurs - well, it was hard to imagine a better sight in this or any of the fabled, lost worlds of the Ur-humans.

But at the same time humans looked so fragile, dwarfed as they were by the immensities of the vortex-line cage and by the deep and deadly mysteries of the Quantum Sea far below. Somehow an Air-pig looked the part for this environment, he thought. Round and fat and solid ... Why, even a neutrino fount didn’t have to be the end for an Air-pig; all it had to do was to tuck in its eyes, fold down its fins and ride out the storm. Unless it got blasted out of the Star altogether, what could happen? When the fount was done the pig could just unfold, graze on whatever foliage it could find - for trees were trees, whichever part of the Crust they were growing out of - and mate with the first Air-pig it came across. Or get mated with, Adda thought with a grin.

Humans weren’t like that. Humans were delicate. Easily smashed up, broken apart. He thought of Esk: a damn fool, but nobody deserved to die like that. And, more than anything else, humans were strange. If Adda were to pluck one of these irritating little nibblers out of his dud eye now and look at it up close, he knew he’d find the same basic design as the average Air-pig: six fins, symmetrically placed, an intake-mouth to the front, jet vents to the rear, six tiny eyes. All Mantle animals were the same, just scaled big and small, or with differences of proportion; the basic features could be recognized even in superficially different creatures like rays.

... Except for humans. There was nothing, no other animal, like a human in all this world.

That wasn’t a surprise, of course. Every kid learned at his mother’s breast  how the Ur-humans had come from somewhere far away - a place much better than this, of course; Adda suspected every human on every world grew up believing that - and had left children here to grow, to be strong, and to join the community of mankind one day, all under the beneficial and all-too-abstract gaze of that multiple God, the Xeelee.

So the Human Beings had been put there. Adda had no doubt about the basic truth of the old story - damn it, you only had to watch humans in flight to see the blinding self-evidence of it - but on the other hand, he thought as he watched the flock of Human Beings soar across the sky, he wouldn’t really want  to be built like an Air-pig. Fat and round and flying by farts?

Mind you, flatulence was one skill he had bettered as he had got older. Maybe it wouldn’t have been such a bad idea to have been an Air-pig after all.

Adda was the oldest surviving Human Being. He knew what the others thought of him: that he was a sour old fool, too gloomy for his own good. But he didn’t care much about that. He hadn’t survived longer than any of his contemporaries by accident. But he was, and always had been, essentially a simple man, not gifted with the power over people and language shown by, say, a Logue. Or even a Dura, he thought, even though she mightn’t realize it yet. So if he irritated folk with anecdotes of his boyhood ... but, even as they laughed at him, if they soaked up any one of the small lessons which had kept him alive ... well, that was all right by Adda.

Of course, there were fragments from the past he didn’t share with anyone. He’d no doubt, for instance, that the Glitches were changing.

There had always been Glitches, spin storms. He even knew what caused them, in an abstract sort of way: the slowing of the Star’s rotation, and the consequent explosive equalizations of spin energy. But over the last few years the Glitches had got worse ... far worse, and much more frequent.

Something else was causing Glitches now. Something unknowably powerful, disrupting the Star ...

Of course, his crotchety exterior had a major advantage - one he’d never admitted to anyone else, and only half-allowed to himself. By acting so sour he never had to show the unbearable love he felt for his fellow humans as he watched their alien, vulnerable, impossibly beautiful flight across the Magfield, or the heartbreak he endured at the loss of even the most wasted, most spoiled life.

Hefting his dragging spear in tiring fingers, Adda kicked on towards the treetops of the Crust with renewed vigour.

 Farr hovered in the Air, his knees tucked against his chest. With four or five brisk pushes he emptied his bowels. He watched the pale, odourless pellets of shit sail sparkling into the empty Air and sink towards the underMantle. Dense with neutrons, the waste would merge into the unbreathable underMantle and, perhaps, sink at last into the Quantum Sea.

He’d never been so high.

The treetops were only a few minutes’ Waving above him now: only a score of mansheights or so. The round, bronzed leaves of the trees, all turned towards  the Quantum Sea, formed a glimmering ceiling over the world. As he Waved he stared up at that ceiling longingly, as if the leaves somehow represented safety - and yet he looked nervously too. For beyond the leaves were the tree trunks, suspended in darkness; and beyond the trunks lay the Crust itself, where all manner of creatures prowled ... At least according to old Adda, and some of the other kids.

But still, Farr realized, he’d rather be up there amidst the trees than -  suspended - out here.

He pushed at the Magfield and shimmered upwards.

Farr, young as he was, was used to the feeling of fear. Of mortal terror, even. But he was experiencing a kind of fear new to him - a novelty - and he probed at it, trying to understand.

The nine adults around him Waved steadily upwards, their faces turned up to the trees like inverted leaves. Their bodies moved efficiently and with varying degrees of grace, and Farr could smell the musky photons they exuded, hear the steady rhythm of their breathing as they worked, wordless. His own breath was rapid; the Air up here felt thin, shallow. And he was growing colder, despite the hard work of Waving.

Somehow, without realizing it, Farr had gotten himself to the centre of the Waving group, so they formed a protective barrier around him. In fact, he realized, he was Waving close to his sister, Dura, as if he were some little kid who needed his hand holding.

How embarrassing.

Discreetly, without making it too obvious, he leaned forward so that he slid out towards the edge of the group, away from Dura. And at the edge that strange new flavour of fear - a feeling of exposure - assailed him again. Shaking his head as if to clear out musty Air, he forced himself to turn away from the group, twisting in the Air, so that he faced outwards, across the Mantle.

Farr knew that the Mantle was tens of millions of mansheights deep. But humans could survive only in a band about two million mansheights thick. Farr knew why ... or some of it anyway. The complex compounds of heavy tin nuclei which composed his body (so his father had explained earnestly) could remain stable - remain bonded by exchanges of neutron pairs - only within this layer. It was all to do with neutron density: too far up and there weren’t enough neutrons to allow the complex bonding between nuclei; too far down, in the cloying underMantle, there were too many neutrons - in the underMantle the very nuclei which composed his body would begin to dissolve, liquefying at last into smooth neutron liquid.

And here - close to the treetops, nearing the top of the habitable band - he was tens of thousands of mansheights above the site of the ruined Net.

Farr looked down, beyond his Waving feet, back the way he had climbed. The vortex lines crossed the enormous sky, hundreds of them in a rigid parallel array of blue-white streaks which melted into misty vanishing-points to left and right. The lines blurred below him, the distance between them foreshortening until the lines melted into a textured blue haze above the Quantum Sea. The Sea itself was a purple bruise below the vortex lines, its surface mist-shrouded and deadly.

... And the surface of the Sea curved downwards.

Farr had to suppress a yell by gulping, hard. He looked again at the Sea and saw how it fell subtly away in every direction; there seemed no doubt that he was looking down at a huge sphere. Even the vortex lines dipped slightly as they arced away, converging, towards the horizons of the Sea. It was as if they were a cage which encased the Sea.

Farr had grown up knowing that the world - the Star - was a multilayered ball, a neutron star. The Crust was the outer surface of the ball, with the Quantum Sea forming an impenetrable centre; the Mantle, including the levels inhabited by humans, was a layer inside the ball filled with Air. But it was one thing to know such a fact; it was quite another to see it with your own eyes.

He was high. And he felt it. He stared down now, deep down, past his feet, at the emptiness which separated him from the Sea. Of course, the Net was long since lost in the Air, a distant speck. But even that, had he been able to see it, would have been a comforting break in this looming immensity ...

A break from what?

Suddenly he felt as if his stomach were turning into a mass of Air, and the Magfield he was climbing seemed - not just invisible - but intangible, almost irrelevant. It was as if there was nothing keeping him up ...

He shut his eyes, tight, and tried to retreat into another world, into the fantasies of his childhood. Perhaps once more he could be a warrior in the Core Wars, the epic battles with the Colonists at the dawn of time. Once humans had been strong, powerful, with magical four-walled ‘wormhole Interfaces’ which let them cross thousands of mansheights in a bound, and great machines which allowed them to fly through the Star and beyond.

But the Colonists, the mysterious denizens of the heart of the Star, had emerged from their glutinous realm to wage war on humanity. They had destroyed, or carried off, the marvellous Interfaces and all the rest - and would have scraped mankind out of the Mantle altogether if not for the wily cunning of Farr: Farr the Ur-human, the giant god-warrior ...

At length he felt a touch on his shoulder; he opened his eyes to see - not a Colonist - but Dura hovering before him, a look of careful neutrality on her face. She pointed upward. ‘We’re there.’

Farr looked up.

Leaves - six of them arranged in a neat, symmetrical pattern - hung down just above his head. With a surge of absurd gratitude Farr pulled himself up into the darkness beyond the leaves.

A branch about the thickness of his waist and coated with slick-dark wood led from the leaf into a misty, blue-glowing darkness above him ... no, he thought, that was the wrong way round; somewhere up there was the trunk of the tree, suspended from the Crust, and from it grew this branch, and from that in turn grew the leaves which faced the Sea. He ran a hand along the wood of the branch; it was hard and smooth, but surprisingly warm to the touch. A few twigs dangled from the main stem, and tiny leaves sought chinks of light between their larger cousins.

He found himself clinging to the branch, his arms wrapped around it as if  around the arm of his mother. The warmth of the wood seeped through his chilled body. Embarrassment flickered through his mind briefly, but he ignored it; at last he felt safe.

Dura slid through the leaves and came to rest close to him. The subdued shadow-light of the tree picked out the curves of her face. She smiled at him, looking self-conscious. ‘Don’t worry about it,’ she said, quietly enough that the others couldn’t hear. ‘I know how you feel. I was the same, the first time I came up here.’

Farr frowned. Reluctantly he released the branch and pushed himself away. ‘You were? But I feel as if - as if I’m about to be pulled out of this tree ...’

‘It’s called being frightened of falling.’

‘But that’s ridiculous. Isn’t it?’ To Farr, ‘falling’ meant losing your grip on the Magfield when Waving. It was always over in a few mansheights at the most - the tiny resistance of the Air and the currents induced in your skin soon slowed you down. Nothing to fear. And then you could just Wave your way around the Magfield to where you wanted to get to.

Dura grinned. ‘It’s a feeling as if ...’ She hesitated. ‘ ... as if you could let go of this tree, right now, and not be able to stop yourself sliding down, across the Magfield and across the vortex lines, faster and faster, all the way to the Sea. And your belly clenches up at the prospect.’

‘That’s exactly it,’ he said, wondering at how precise her description was. ‘What does it mean? Why should we feel like that?’

She shrugged, plucking at a leaf. The heavy plate of flesh came free of its attaching branch with a sucking sound. ‘I don’t know. Logue used to say it’s something deep inside us. An instinct we carried with us, when humans were brought to this Star.’

Farr thought about that. ‘Something to do with the Xeelee.’

‘Perhaps. Or something even older. In any event, it’s not something you need to worry about. Here.’ She held out the leaf towards him.

He took it from her cautiously. It was a bronze-gold plate, streaked radially with purple and blue, about as wide as a man’s hand. It was thick and pulpy - springy between his fingers - and, like the wood, was warm to the touch, although, away from its parent branch, it seemed to be cooling rapidly. He turned it over, prodding it with a fingertip; its underside was dry, almost black. He looked up at Dura. ‘Thanks,’ he said. ‘What shall I do with it?’

She laughed. ‘Try eating it.’

After a cautious inspection of her face to make sure this wasn’t some kind of joke - Dura didn’t usually play tricks on him; she was a little too serious for that ... but you never knew - Farr lifted the leaf to his lips and bit into it. The flesh of the leaf was thin, surprisingly insubstantial, and it seemed to melt against his tongue; but the taste it delivered was astonishingly sweet, like the meat of the youngest Air-piglet, and Farr found himself cramming his mouth.

Within seconds he was swallowing the last of the leaf, savouring the lingering flavour on his tongue. It had been delicious but really quite light, and had done little but whet his hunger further. He looked around avidly. Here on the upper  side of the treetop ceiling he could see the leaves turned downwards towards the Quantum Sea, like a layer of broad, flattened child-faces. Farr reached down to pluck another leaf.

Dura, laughing, restrained him. ‘Take it easy. Don’t strip the whole damn tree.’

Around a full mouth Farr said, ‘It’s delicious ‘

She nodded. ‘I know. But it won’t fill your belly. Not unless you really do strip the tree ... That’s why we have to hunt the Air-pigs, who eat the leaves - and the grass - for us.’ She pursed her lips. Then, in a tone suddenly and, to Farr, shockingly similar to their lost father’s, she said, ‘Let’s have a little lesson. Why do you think the leaves are so tasty?’

Farr thought about that. ‘Because they’re full of protons.’

Dura nodded seriously. ‘Near enough. Actually they are laced with proton-rich isotopes - of krypton, strontium, zirconium, molybdenum ... even a little heavy iron. Each nucleus of krypton, for instance, has a hundred and eighteen protons, while the tin nuclei of our bodies have just fifty each. And our bodies need protons for their fuel.’ The heavy nuclei fissioned in human stomachs. Protons combined with neutrons from the Air to make more tin nuclei - tin was the most stable nucleus in the Air - and gave off energy in the process. ‘Now. Where does the proton-rich material come from?’

‘From the Crust.’ He smiled. ‘Everyone knows that.’

The Crust, no more substantial than Air, was a gossamer solid. Its outermost layer was composed of iron nuclei. Further in, steepening pressures drove neutrons into the nuclei of the solid, forming increasingly heavy isotopes ... until the nuclei became so soft that their proton distributions began to overlap, and the neutrons dripped out to form the Air, a superfluid of neutrons.

‘All right,’ said Dura. ‘So how do the isotopes get all the way from the Crust to these leaves?’

‘That’s easy,’ Farr said, reaching to pluck another succulent leaf. ‘The tree pulls them down, inside its trunk.’

‘Using veins filled with Air. Right.’

Farr frowned, feeling his cheeks bulge around the leaf. ‘But why? What’s in it for the tree?’

Dura’s mouth opened and closed, and then she smiled, her eyes half-closed. ‘That’s a good question,’ she said. ‘One I wouldn’t have thought of at your age ... The isotopes make the leaves more opaque to the neutrinos shining out of the Quantum Sea.’

Farr nodded, chewing.

A flood of neutrinos, intangible and invisible, shone continually from the Sea - or perhaps from the mysterious Core deep beneath the Sea itself - and sleeted through the vortex lines, through the bodies of Farr and the other humans as if they were ghosts, and through the Crust to space. The trees turned slightly neutrino-opaque leaves to that unseen light, absorbing its energy and turning it into more leaves, branches, trunk. Farr pictured trees all over the interior of the Crust, straining towards the Sealight with their leaves of krypton, strontium and molybdenum.

Dura watched him eat for a moment; then, hesitantly, she reached out to ruffle his hair-tubes. ‘I’ll tell you a secret,’ she said.

‘What?’

‘I’m glad you’re here.’

Briefly he considered pushing her hand away, of saying something funny, or cruel, to break up the embarrassing moment. But something made him hold back. He studied her face. It was a strong face, he supposed, square and symmetrical, with small, piercing eyes and shining yellow nostrils. Not beautiful, but with something of the strength of their father; and now with the first lines of age it was acquiring a bit more depth.

But there was uncertainty in that face. Loneliness. Indecision, a need for comfort.

Farr thought about it. He felt safe with Dura. Not as safe as when Logue was alive ... But, he thought ruefully, as safe as he would ever feel again. Dura wasn’t really all that strong, but she did her best.

And this moment, as the others moved away from them, being together and talking quietly and tasting the leaves, seemed to be important to her. So he said, gruffly: ‘Yes. Me too.’

She smiled at him, then bent to pluck a leaf for herself.

 Adda slid silently through the treetops, following the circumference of a rough circle twenty mansheights wide. Then he moved a little further up into the suspended forest, working parallel to the lines of the trunks. The trees grew along the Magfield flux lines, and he kept his spear pointing along the Magfield as he worked his way along the smooth bark.

Save for the low, tinkling rustle of the leaves, the subdued talk of his companions, he found only silence.

He pulled himself back along the length of the tree trunk to the inverted canopy of leaves. None of the Human Beings - except, maybe, Logue’s boy Farr, who was looking a little lost - had even noticed he’d been absent. Adda relaxed a little, munching on the thin, deceptively tasty meat of a leaf. But he kept his good eye wide open.

The Human Beings were bunched together around one trunk, nibbling leaves desultorily and clinging, one-handed, to branchlets. They were huddled together for warmth. Here, where the Air was attenuated by height, it was cold and hard to breathe: so hard, in fact, that Adda felt his reflexes - his very thinking - slowing down, turning sluggish. And it wasn’t as if he had a lot of margin in that area, he reflected. It was as if the very Air which drove his bones was turning to a thin, sour soup.

The boy Farr was crouched against a section of bark a mansheight or so from everyone else. He looked as if he were suffering a bit: visibly shivering, his chest rising and falling rapidly in the attenuated Air, his hands pushing leaves into his downturned mouth with an urgency that looked more like a craving for comfort than for food.

Adda, with a single flip of his legs, Waved briskly over to the boy; he leaned towards Farr and winked with his good eye. ‘How are you doing?’

The boy looked up at him, lethargic despite the shivering, and his voice, when he spoke, was deepened by the cold. ‘I can’t seem to get warm.’

Adda sniffed. ‘That’s the way it is, up here. The Air’s too thin for us, see. And if you go higher, towards the Crust, it gets thinner still. But there’s no need to be cold.’

Farr frowned. ‘What do you mean?’

For answer Adda grinned. He raised his spear of hardened wood and aligned it parallel to the tree trunk, along the direction of the Magfield flux lines. He hefted it for a few seconds, feeling its springy tension. Then he said, ‘Watch and remember.’

The boy, eyeing the quivering spear with wide eyes, scrambled back out of the way.

Adda braced himself against the Magfield. With a single movement - he remained lithe in spite of everything, Adda congratulated himself - Adda thrust the spearpoint deep into the bulk of the tree. The first stab took the spearpoint through the bark and perhaps a hand’s length into the wood. By working the haft of the spear, twisting it in his hands, Adda was able to drive the spear further into the flesh of the branch, to perhaps half an arm’s length.

That done, feeling his chest drag at the thin Air, Adda turned to make sure Farr was still watching. ‘Now,’ he rasped. ‘Now comes the magic.’

He twisted in the Air and placed his feet against the branch, close to the line of his half-buried spear. Then he bent and wrapped both hands around the protruding shaft of the spear, squatted so that his legs were bent and his back was straight, and heaved upwards, using the spear as a lever to prise open the wood of the branch.

... Actually it was a long time since he’d done this, he realized a few heartbeats after starting. His palms grew slick with superfluid sweat, a steady ache spread along his back, and for some reason the vision of his good eye was starting to tremble and blur. And, though the spear bowed upwards a bit as he strained, the branch did little more than groan coldly.

He let go of the spear and wiped his palms against his thighs, feeling the breath rattle in his chest. He carefully avoided eye contact with the boy.

Then he bent to the spear again.

This time, at last, the branch gave way; a plate of it the size of his chest yielded and lifted up like a lid. Adda felt his aching legs spring straight, and he tumbled away from the branch. Quickly recovering his dignity, he twisted in the Air, ignoring the protests from his back and legs, and Waved back to Farr and the opened branch. He looked down at his handiwork appraisingly and nodded. ‘Not as difficult as it looks,’ he growled at the boy. ‘Used to do that one-handed ... But trees have got tougher since I was your age. Maybe something to do with this damn spin weather.’

But Farr wasn’t listening; he crept forward to the wound in the branch and stared into it with fascination. Close to the rim of the ripped bark the wood was a pale yellow, the material looking much like that of the spear Adda had used. But further in, deeper than a hand’s length, the wood was glowing green and emitting a warmth which - even from half a mansheight away - Adda could  feel as a comforting, tangible presence against his chest. The glow of the wood sparkled against Farr’s face and evoked verdant shadows within his round eyes.

Dura, Logue’s ungainly daughter, joined them now; she shot a brief smile of thanks to Adda as she crouched beside her brother and raised her palms to the warmth of the wood. The green fire scattered highlights from her limbs and face which made her look, Adda thought charitably, half-attractive for once. As long as she didn’t move about too much and reveal her total lack of grace, anyway.

Dura said to Farr, ‘Another lesson. What’s making the wood burn?’

He smiled at her, eyecups full of wood-glow. ‘Heavy stuff from the Crust?’

‘Yes.’ She leaned towards Farr so that the heads of brother and sister were side by side over the glowing wood, their faces shining like two leaves. Dura went on, ‘Proton-rich nuclei on their way to the leaves. The tree branch is like a casing, you see, enclosing a tube where the pressure is lower than the Air. But when the casing is breached the heavy nuclei inside fission, decaying rapidly. What you’re seeing is nuclei burning into the Air ...’

Adda saw how Farr’s smooth young face creased with concentration as he absorbed this new bit of useless knowledge.

Useless?

Well, maybe, he thought; but these precious, abstract facts, polished by retelling and handed down from the earliest days of the Human Beings - from the time of their expulsion from Parz City, ten generations ago - were treasures. Part of what made them human.

So Adda nodded approvingly at Dura and her attempts to educate her brother. The Human Beings had been thrust into this upflux wilderness against their will. But they were not savages, or animals; they had remained civilized people. Why, some of them could even read; a handful of books scraped painfully onto scrolls of pigskin with styli of wood were among the Human Beings’ principal treasures ...

He leaned towards Dura and said quietly, ‘You’ll have to go on, you know. Deeper into the forest, towards the Crust.’

Dura started. She pulled away from the trunk-wound, the light of the burning nuclei shining from the long muscles of her neck. The other Human Beings, a few mansheights away, were still clustered about the treetops; most of them, having crammed their bellies full, were gathering armfuls of the succulent leaves. She said, ‘I know. But most of them want to go back to the camp already, with their leaves.’

Adda sniffed. ‘Then they’re damn fools, and it’s a shame the spin weather didn’t take them instead of a few with more sense. Leaves taste good but they don’t fill a belly.’

‘No. I know.’ She sighed and rubbed the bridge of her nose, ran a finger around the rim of one eyecup absently. ‘And we have to replace the Air-pigs we lost in the spin storm.’

‘Which means going on,’ Adda said.

She said with a weary irritation, ‘You don’t need to tell me, Adda.’

‘You’ll have to lead them. They won’t go by themselves; folk aren’t like that. They’re like Air-pigs: all wanting to follow the leader but none wanting to lead.’

‘They won’t follow me. I’m not my father.’

Adda shrugged. ‘They won’t follow anyone else.’ He studied her square face, seeing the doubts and submerged strength in its thin lines. ‘I don’t think you really have a choice.’

‘No,’ she sighed, straightening up. ‘I know.’ She went to talk to the tribesfolk.

When she returned to the nuclear fire, only Philas, the widow of Esk, came with her. The two women Waved side by side. Dura’s face was averted, apparently riven with embarrassment; Philas’s expression was empty.

Adda wasn’t really surprised at the reaction of the rest. Even when it was against their own damn interest, they’d snub Logue’s daughter.

He was interested to see Philas with Dura, though. Everyone had known about Dura’s relationship with Esk; it was hardly the sort of thing that could be kept quiet in a community reduced to fifty people, counting the kids.

It had been against the rules. Sort of. But it was tolerated, and hardly unique - as long as Dura obeyed a few unspoken conventions. Such as restricting her reaction to Esk’s death, keeping herself away from the widowed Philas.

Just another bit of stupidity, Adda thought. The Human Beings had once numbered hundreds - even in the days of Adda’s grandfather there had been over a hundred adults - and maybe then conventions about adultery might have made sense. But not now.

He shook his head. Adda had despaired of Human Beings long before Farr was born.

‘They want to go back,’ said Dura, her voice flat. ‘But I’ll go on. Philas will come.’

The woman Philas, her face drab and empty, her hair lying limply against her angular skull, looked to Adda as if she had nothing left to lose anyway. Well, he thought, if it helped the two women work out their own relationship, then fine.

Some hunting expedition it was going to be, though.

He lifted his spear.

Dura frowned. ‘No,’ she said. ‘I can’t ask you to ...’

Adda growled a soft warning to shut her up.

Farr straightened up from the burning pit. ‘I’ll come too,’ he said brightly, his face turned up to Dura.

Dura placed her hands on his shoulders. ‘Now, that’s ridiculous,’ she said in a parent’s tones. ‘You know you’re too young to ...’

Farr responded with bleated protests, but Adda cut across him impatiently. ‘Let the boy come,’ he rasped to Dura. ‘You think he’d be safer with those leafgatherers? Or back at the place where the Net used to be?’

Dura’s anxious face swivelled from Adda to her brother and back again. At length she sighed, smoothing back her hair. ‘All right. Let’s go.’

They gathered their simple equipment. Dura knotted a length of rope around her waist and tucked a short stabbing-knife and cleaning brush into the rope, behind her back; she tied a small bag of food to the rope.

Then, without another word to the others, the four of them - Adda, Dura, Farr and the widow Philas - began the slow, careful climb towards the darkness of the Crust.
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They moved in silence.

At first Dura found the motion easy. The tree slid beneath her, almost featureless, slowly widening as she climbed up its length. The tree trunk grew along the direction of the Magfield, and so moving along it meant moving in the easiest direction, parallel to the Magfield, with the superfluid Air offering hardly any resistance. It was barely necessary to Wave; Dura found it was enough to push at the smooth, warm bark with her hands.

She looked back. The leafy treetops seemed to be merging into a floor across the world now, and the open Air beyond was being sealed away from her. Her companions were threaded along the trunk behind her, moving easily: the widow Philas apparently indifferent to her surroundings, Farr with his eyecups wide and staring, his mouth wide open and his chest straining at the thin Air, and dear old Adda at the back, his spear clasped before him, his good eye constantly sweeping the complex darkness around them. The three of them - naked, sleek, with their ropes, nets and small bags bound to them - looked like small, timid animals as they moved through the shades of the forest.

They rested. Dura took her cleaning scraper from her belt of rope and worked at her arms and legs, dislodging fragments of leaf and bark.

Adda glided up the line to her, his face alert. ‘How are you?’

Looking at him, Dura thought of her father.

She’d been involved in hunts before, of course - as had most adult Human Beings - but always she’d been able to rely on the tactical awareness, the deep, ingrained knowledge of the Star and all its ways, of Logue and the others.

She’d never led before.

Some of her doubt must have shown in her face. Adda nodded, his wizened face neutral. ‘You’ll do.’

She snorted. Keeping her voice low enough that only Adda could hear, she said, ‘Maybe. But what good is it? Look at us ...’ She waved a hand at the little party. ‘A boy. Two women, distracted by grief ...’

‘And me,’ Adda said quietly.

‘Yes,’ she acknowledged. ‘Thanks for staying with me, Adda. But even if by some miracle this collection of novices succeeds we’ll return with only two, maybe three Air-pigs. We wouldn’t have the capacity to restrain any more.’ She remembered - in the better days of her childhood - hunting parties of ten or a dozen strong and alert men and women, returning in triumph to the Net with  whole herds of wild pigs. ‘And what good will that do? The Human Beings are going to starve, Adda.’

‘Maybe. But it may not be as bad as that. We might find a couple of sows, maybe with piglets ... enough to reestablish our stock. Who knows? And look, Dura, you can only lead those who wish to be led. Don’t flog yourself too hard. Even Logue only led by consent. And remember, Logue never faced times as hard as what’s to come now.

‘Listen to me. When the people get hungry enough, they’ll turn to you. They’ll be angry, disillusioned, and they’ll blame you because there’s no one else to blame. But they’ll be yours to lead.’

She found herself shuddering. ‘I’ve no choice, have I? All my life, since the moment of my birth, has had a kind of logic which has led me to this point. And I’ve never had a choice about any of it.’

Adda smiled, his face a grim mask. ‘No,’ he said harshly. ‘But then, what choices do any of us have?’

 The forest seemed empty of Air-pigs.

The little party grew fretful and tired. After another half-day’s fruitless searching, Dura allowed them to rest, to sleep.

When they woke, she knew she would have to lead them downflux. Downflux, and higher - deeper into the forest, towards the Crust.

Towards the South - downflux - the Air was richer, the Magfield stronger. The pigs must have fled that way, following the Glitch. But everyone knew downflux was a dangerous direction to travel.

The Human Beings followed her with varying degrees of enthusiasm.

The forest was dense, complex. Six-legged Crust-crabs scuttled from Dura as she approached, abandoning webs slung between the tree trunks. Cocoons of leeches and other unidentifiable creatures clustered thick on the trunks, like pale, bloated leaves.

A ray turned its blind face towards her.

Adda hissed a warning. Dura flattened herself against the tree trunk before her, wrapping her arms around it and willing her ragged breath to still. The wood pressing against her belly and thighs was hard and hot.

A breath of Air at her back, a faint shadow.

She shifted her head to the right, feeling the roughness of the bark scratch her cheek. Her eyecups swivelled, following the ray as it glided by, utterly silent. The ray was a translucent sheet at least a mansheight wide. At its closest it was no more than an arm’s length from her. She could recognize the basic architecture of all the Mantle’s animals: the ray was built around a thin, cylindrical spine, and six tiny, spherical eyes ringed the babyish maw set into the centre of its face. But the fins of the ray had been extended into six wide, thin sheets. The wings were spaced evenly around the body and they rippled as the ray moved; electron gas sparkled around the leading edges. The flesh was almost transparent, so that it was difficult even to see the wings, and Dura could see shadowy fragments of some meal passing along the ray’s cylindrical gut.

The ray was the only animal - other than humans - that moved by Waving,  rather than by squirting jetfarts like pigs or boar. Moving in silence, without the sweet stink of jetfarts, the ray was an effective predator. And its mouth, though tiny, was ringed by jagged, ripping teeth.

The ray slid over the four humans for several heartbeats, apparently unaware of their presence. Then, still silent, it floated away into the shadows of the forest.

Dura counted to a hundred before pushing herself away from the tree trunk.

The vortex lines were dense here, almost tangled together among the trees. The Star, its rotation continually slowing, gradually expelled the vortex lines from the Mantle ... until a fresh Glitch struck, when the lines crumbled into deadly fragments before renewing.

The Air was noticeably thinner. Dura felt her chest strain at the stuff and her heart pumped as it sought to power her muscles; from various points in her body she heard the small pops of pressure equalizing. She knew what was happening, of course. The Air had two main components, a neutron superfluid and an electron gas. The neutrons were thinning out; more pressure here was supplied by the gas of free electrons. When she held up her hand before her face she could see the ghostly sparkle of electrons around her fingers, bright in the gloom and evoking dim highlights from the crowding leaves.

But now her vision seemed to be failing. The Air was growing poor at carrying the high-frequency, high-velocity sound waves which allowed her to see. And, worse, the Air - thin as it was - was losing its superfluidity. It started to feel sticky, viscous; and as she moved she began to feel a breeze, faint but unquestionably present, plucking at her face and hair-tubes, impeding her motion.

She found herself trembling at the thought of this sticky stuff congealing in the fine network of capillaries which powered her muscles - the network which sustained her very being.

Human Beings weren’t meant to live up here. Even pigs spent no more time close to the Crust than they had to. She heaved at the sludgelike Air, feeling it curdle within her capillaries, and longed for the open space of the Mantle beneath the roof-forest, for clean, fresh, thick Air.

In all directions around her the tree trunks filled the world. As it became progressively more difficult to see, the trunks, parallel, curving slightly to follow the Magfield, seemed suddenly artificial, sinister in their regularity, like the threads of some huge Net around her. She found herself gripped by a slow panic. Her chest heaved at the unsatisfying Air, the breath noisy in her throat. It took a strong, conscious effort to keep moving, an exercise of will just to keep her hands working at the tree trunk.

She was concerned for Farr. Even in the gloom she could see how distressed he was: his face was white and seemed to be bulging, his eyes half-closed; he seemed barely aware of where he was, and he moved along the trunk stiffly.

Dura forced herself to look away, to carry on. There was no help she could give him. Not now. The best she could do was to move on, to bring home the results of a successful hunt. And as Adda had said, the boy was probably safer with her than anywhere else ...

At least Adda was close to Farr. Dura found herself offering up a simple,  childlike message of thanks to the watchful Xeelee for the old man’s presence and support.

 When the climb ended it was with a suddenness that startled her.

The tree trunk she’d followed had broadened only gradually, at last reaching a width just too great for her to stretch her arms around. Now, suddenly, the clean lines of the trunk exploded into a complex tangle of roots which formed a semicircular platform over her head. Peering up, she could see the roots receding into the dim, translucent interior of the Crust itself; they looked almost like human arms, reaching deep into the gossamer solid in search of neutron-rich nuclei of molybdenum, strontium or krypton.

Looking around, she saw how the root system of the tree merged with those of its neighbours in the forest, so that a carpet of wood formed an impenetrable ceiling over the forest. A few strands of purplish grass sprouted among the roots. The tree trunks, following the Magfield lines, met the root ceiling at an oblique angle.

Soon the others had joined her. The four Human Beings huddled together, clinging to loose roots for stability. It was so dim now that Dura could barely make out the faces of her companions, the outlines of their thin bodies. Philas’s eyes were dull with exhaustion and apathy; Farr, trembling, had his arms wrapped around himself, and his mouth was wide as he strained at the residual Air. Adda was as uncomplaining as ever, but his face was set and pale, and Dura could see how his old shoulders were hunched over his thin, heaving chest. Adda took leaves from the bulging pack at his waist. Dura bit into the food gratefully. Insubstantial and unsatisfying as it was, the food seemed to boost what was left of her strength. Farr continued to shiver; Dura put an arm around him and drew him closer to her, hoping to transmit enough of her body warmth to stop the trembling.

Farr asked, ‘Are we at the Crust?’

‘No,’ Adda growled. ‘The true Crust is still millions of mansheights above us. But we’ve reached the roots; this is as far as we can go.’

Philas’s voice was low and harsh in the thin Air. ‘We can’t stay here for long.’

‘We won’t need to,’ Dura said. ‘But maybe we should open up a trunk and start some nuclear burning again, before we congeal here. Adda, could you ...’

The old man raised a hand, curtly. ‘No time,’ he breathed. ‘Just listen ... all of you.’

Dura frowned but said nothing. The four fell into a silence broken only by the rattle of their uneven breaths. Dura felt small, vulnerable, isolated, dwarfed by the immensities of the root systems over their heads. Every instinct ordered her to bolt, to slide back down the tree and plummet through the wall of treetops to the open Air where she belonged; and she could see the same urges in the set faces of the others.

There. A rustle, a distant grunting ... It came from the root systems, somewhere to her left.

Adda’s face crumpled with frustration. ‘Damn it all,’ he hissed. ‘I can’t hear; my ears are turning to mush.’

‘I can hear them, Adda,’ Farr said.

Dura pointed. ‘That way.’

Adda nodded, his good eye half-closed with satisfaction. ‘I knew it wouldn’t take long. How many?’

Dura and Philas looked at each other, each seeking the answer in the other’s face. Dura said, ‘I can’t tell, Adda . . . more than one, I think.’

For a few seconds Adda swore steadily, cursing his age, his failing faculties. ‘Well, into the Ring with it,’ he said finally. ‘We’ll just have to chance there aren’t too many in the herd.’ In an urgent, harsh whisper he gave them careful instructions on how, in the event of attack by a boar, they should scatter . . . and work across the Magfield flux rather than try to flee along it. ‘Because that’s the way the boar will go. And, believe me, the boar will be a damn sight quicker than you.’ His face was a murderous, chilling mask in the twilight.

Dura said, ‘Philas, go with Adda and Wave around to the far side of the herd. Take the nets and rope and get downflux from them. Farr, stay with me; we’ll wait until the others are in position and then we’ll chase the pigs into the nets. All right?’

Hurriedly they passed round the equipment they would need. Dura took two short stabbing spears from the bundle carried by Philas. Then Adda and Philas slid silently into the darkness, working across the Magfield by Waving and by clambering across the parallel tree trunks.

Farr stayed close to Dura, still pressed close to her for warmth, trusting. For a few seconds she looked down at him - his eyes seemed vacant, as if he were not fully conscious - and she tried to imagine how she would feel if anything were to befall this boy, as a result of her own ignorance and carelessness.

Well, she thought ruefully, at least she’d done her best for him in the way she’d structured the hunt. It was undoubtedly safer to be upflux of the herd when the hunt started. And she would have been greatly more worried if she hadn’t stayed with Farr herself.

With a last, brisk hug, she whispered, ‘Come on, Farr. We’ve got work to do. Let’s see how close we can get to those pigs without them spotting us.’

He nodded dully and drew away from her, still shivering.

Hefting a short spear in each hand, Dura began to pull herself across the lines of the fat trunks in the direction of the noises she’d heard. Moving in this direction, the resistance of the Magfield was added to the thickened viscosity of the Air, and the going was hard. She felt submerged and had to suppress a pang of panic at the feeling of being trapped up here, of being unable to free herself from this solidifying Air.

She did not look back, but was aware of Farr following her, perhaps a mansheight behind; he moved silently save for his rattling breath, and she could hear how he was trying to control the noise of his breathing. The brave little hunter, she thought. Logue would have been proud of him.

It took only seconds to reach the pigs; soon Dura could see the blocky forms of several animals sliding between the tree trunks, still apparently oblivious to the humans.

Beckoning Farr to come close to her, Dura lodged herself amid the tree trunks perhaps ten mansheights below the root ceiling.

There were three Air-pigs. The animals, each about the size of a man’s torso, worked steadily around the bases of the trees, scooping up purple-green krypton grass and other small plants. The pigs’ fins waved languidly as they fed, and Dura could see how their eyestalks were fixed on the grass before them and their mouths were pursed, almost shut. When grazing on the thin foodstuff which floated in the free Air, a pig’s mouth could open so wide that it exposed the entire front end of the pig, turning the animal into an open-ended tube, a crude eating machine trailing eyestalks and fins. But here in this failing Air the mouths were barely opening as they worked, lapping and chewing at the krypton grass. The pigs were keeping their squat bodies sealed up as much as possible, maintaining an inner reservoir of life-sustaining Air; in this way, she knew, the pigs could last for days up here - unlike fragile, weak and ill-adapted Human Beings.

She turned to Farr, who hovered beside her with his eyes barely protruding over the trunk. She mimed: Just three of them. We’re in luck.

He nodded and pointed at one of the pigs. Dura, studying the animal more closely, saw that it was bigger than the others: bulkier, clumsier.

A pregnant sow.

She felt a smile spread across her face. Perfect.

She counted one hundred heartbeats, then lifted her spears. Philas and Adda should be in position by now.

She nodded to Farr.

The two humans erupted from behind their trunk. Dura yelled as loudly as the thin Air would permit; she hurled herself along the Magfield flux at the pigs, rattling her spears against the wood of the trunk. Beside her Farr did the same, his hair tangling almost comically.

At their approach the pigs’ mouths snapped shut. Their eyestalks lifted, rigid, to fix straining gazes on their sudden assailants. Then, as if with one mind, the pigs turned and bolted.

The animals hurled themselves along the Magfield lines, seeking the easiest and quickest escape. They clattered against tree trunks and bounced over roots, their jet orifices farting clouds of green-stained, sweet-smelling Air. Dura and Farr gave chase, still roaring enthusiastically. Suddenly Dura found herself bound up by the excitement of the hunt, and a new energy coursed through her.

The pigs, of course, outran Dura and Farr easily. Within a few heartbeats the animals were disappearing into the darkness of distance, trailing clouds of jetfarts ...

But there were Adda and Philas, waiting just a little further down the Magfield, with a net pulled tight between them and with stabbing spears at the ready.

The first two pigs were moving too rapidly to stop. They turned in the Air and tumbled against each other, their huge mouths popping open to emit childlike squeals, but they hurtled backside first into the net. Philas and Adda worked together, a little clumsily but effectively. Within a few heartbeats they had  thrown the net around the two pigs and were prodding at them, trying to force them to subside. Green jetfarts squirted from the pigs, and the net bulged as the terrified animals strove vainly to escape. By the time Dura got there they would have the animals trussed up and then ...

There was a scream behind her. Farr’s scream.

She whirled in the Air, Adda and Philas forgotten. The third pig - the pregnant sow, she saw - had evaded Adda’s net. Terrified and enraged, it had flown down, away from the root ceiling, and was now plummeting up through the trees, back along the Magfield flux ... and straight at Farr.

The boy gazed at the animal’s flapping fins and rigid, staring eyestalks, apparently transfixed. He isn’t going to get out of the way, Dura realized. And the momentum of the pig would crush him in a moment.

She tried to call out, to move towards the boy - but she was plunged into a nightmare of slow motion. The Magfield was thick, clinging, the Air a soupy mass in which she was embedded. She struggled to get free, to shout to her brother, but the hurtling, blurring speed of the pig reduced her efforts to the trivial.

There was barely a mansheight between the pig and the boy. Dura, trapped in viscous Air, heard herself scream.

Suddenly the sow opened its mouth wide and bellowed in agony. Jetfarts staining the air, it veered abruptly. One ventral fin caught Farr with a side-swipe which sent him spinning against a tree trunk ... but, Dura saw with a flood of relief, he was no more than shocked.

As the sow tumbled in the Air the reason for its distress revealed itself: Adda’s long spear, protruding from the sow’s belly. The spear quivered as the beast thrashed, seeking an escape from this sudden agony.

Now Adda himself raced along the Magfield, ungainly but determined. Behind him the two trapped pigs were struggling free of the abandoned net. Adda bellowed: ‘She’s gone rogue ... Dura, get to the boy and keep him away.’

Now the pig settled in the Air, all six of its eyestalks triangulating on the old man. Adda slowed to a hover, arms and legs outspread, his gaze locked on the pig.

Dura said uncertainly, ‘Adda, get out of the way ... I think ...’

‘Get the damn boy.’

Dura hurried to obey, skirting the hovering pig.

With a howl that rent the glutinous Air, the pig charged Adda.

Adda twisted in the Air and began to Wave out of the way, his legs thrashing at the Magfield ...

But, Dura saw instantly, not fast enough.

Clinging to the weeping Farr there was nothing she could do as the final, ghastly moments unfolded. Adda’s face showed no fear - but no acceptance either, Dura saw; there was only a grimace of irritation, perhaps at this newest failure of his crumbling body.

As it closed on Adda, trailing green clouds of jetfarts, the sow opened its mouth.

The huge, circular maw closed on both Adda’s legs. The momentum of the  hurtling sow carried away both pig and Adda, and Dura cried out as she saw Adda’s fragile body smashed against a tree trunk. But he was still conscious, and fighting; with both fists he pounded on the sow’s wide, quivering back.

Dura kicked away from the tree and Waved as hard as she could towards the pig. Philas was approaching the pig from the far side, her stabbing spears held out before her. The woman’s eyes were wide, emptied by shock and terror.

The pig, halted by its impact with the tree, pulled back into clear Air now, and it began, with lateral squirts of gas, to rotate around its long axis. Adda seemed to realize what was happening. With his legs still trapped, he beat harder at the pig’s flank, cursing violently. But still the pig twisted, ever faster, becoming at last a blur of fins and eyestalks. Jetfart gas trailed around its body in circular ribbons, and electron glow sparkled from its fins. Adda, at last, fell backwards and lay against the pig’s long flank, his knees bent cruelly.

This was the way boars killed their prey, Dura knew: the boar would spin so fast that the superfluidity of the Air which sustained all animals in the Mantle, including humans, broke down. It was simple, but deadly effective. Even now, she knew, the pain of Adda’s trapped legs, the agony induced by the whirling of the world around him, would be subsumed by a dull, disabling numbness as his muscles ceased to function, his senses dimmed, and at last even his mind failed.

With a yell from deep in her gut, Dura threw herself at the whirling animal. She scrabbled at its smooth, slippery hide, feeling her belly and legs brush against its hot flesh. She stabbed at its tough epidermis once, twice, before being hurled clear. She tumbled backwards through the Air, colliding with a trunk hard enough to knock the breath out of her.

One of her two short spears had snapped, she saw, and was now floating harmlessly away. But she had succeeded in ramming the other through the skin of the pig. The wounded animal, with Adda’s spear still protruding from its belly, tried to maintain its rotation; but, distracted by pain, its motion became uneven, and the pig began to precess clumsily, the axis of its rotation dipping as it thrashed in the Air. Poor Adda, now evidently unconscious, was thrown back and forth by the pig, his limp body flopping passively against the animal’s flank.

Philas fell on the pig now and drove another spear into the animal’s hide, widening the wound Dura had made. The animal opened its huge mouth, its circular lip-face pulling back to reveal a green-stained throat, and let out a roar of pain. Adda, his legs freed from the mouth, fell limply away from the pig; Farr hurried to him.

Philas rammed her second spear into the thrashing pig’s mouth, stabbing at the organs exposed within. Dura pushed away from the tree and hurled herself once more at the sow; she was weaponless, but she hauled at the spears already embedded in the pig’s flanks, wrenching open the wounds, while Philas continued to work at the mouth.

It took many minutes. The pig thrashed and tore at the Air to the end, striving to use its residual rotation to throw off its attackers. But it had no escape. At last, leaking jetfarts aimlessly, its cries dying to a murmur, the sow’s struggles petered away.

The two women, exhausted, hung in the Air. The sow was an inert mass, immense, its skin ripped, its mouth gaping loosely. Dura - panting, barely able to see - found it difficult to believe that even now the animal would not erupt to a ghastly, butchered semblance of life.

Dura Waved slowly through the Air to Philas. The two women embraced, their eyes wide with shock at what they had done.

 Farr gingerly laid Adda along a tree trunk, relying on the gentle pressure of the Magfield to hold him in place. He stroked the old man’s yellowed hair. He had retrieved Adda’s battered old spear and laid it beside him.

Dura and Philas approached, Dura wiping trembling hands on her thighs. She studied Adda’s injuries cautiously, scared even to touch him.

Adda’s legs, below the knees, were a mangled mess: the long bones were obviously broken in several places, the feet reduced to masses of pulped meat. The surface of Adda’s chest was unbroken but oddly uneven; Dura, fearful even to touch, speculated about broken ribs. His right arm dangled at a strange angle, limp in the Air; perhaps the shoulder had been broken. Adda’s face was a soft, bruised mess. Both eyecups were filled by gummy blood, and his nostrils were dimmed ... And, of course, the Xeelee alone knew about internal injuries. Adda’s penis and scrotum had fallen from their cache between his legs; exposed, they made the old man look still more vulnerable, pathetic. Tenderly, Dura cupped the shrivelled genitalia in her hand and tucked them away in their cache.

‘He’s dying,’ Philas said, her voice uneven. She seemed to be drawing back from the battered body, as if this, for her, was too much to deal with.

Dura shook her head, forcing herself to think. ‘He’ll certainly die up here, in this lousy Air. We’ve got to get him away, back into the Mantle ...’

Philas touched her arm. She looked into Dura’s face, and Dura saw how the woman was struggling to break through her own shock. Philas said, ‘Dura, we have to face it. He’s going to die. There’s no point making plans, or struggling to get him away from here . . . all we can do is make him comfortable.’

Dura shook off the light touch of the widow, unable - yet - to accept that.

Adda’s mouth was phrasing words, feebly shaping the breath that wheezed through his lips. ‘... Dura ...’

Still scared to touch him, she leaned close to his mouth. ‘Adda? You’re conscious?’

A sketch of a laugh came from him, and he turned blind eyecups to her. ‘... I’d ... rather not be.’ He closed his mouth and tried to swallow; then he said, ‘Are you all right? ... The boy?’

‘Yes, Adda. He’s fine. Thanks to you.’

‘ ... And the pigs?’

‘We killed the one that attacked you. The sow. The others ...’ She glanced to the nets which drifted in the Air, tangled and empty. ‘They got away. What a disaster this has been.’

‘No.’ He stirred, as if trying to reach out to her, then fell back. ‘We did our best. Now you must ... try again. Go back ...’

‘Yes. But first we have to work out how to move you.’ She stared at his  crushed body, trying to visualize how she might address the worst of the wounds.

Again that sketchy, chilling laugh. ‘Don’t be so ... damned stupid,’ he said. ‘I’m finished. Don’t ... waste your time.’

She opened her mouth, ready to argue, but a great weariness fell upon her, and she subsided. Of course Adda was right. And Philas. Of course he would soon die. But still, she knew, she would have to try to save him. ‘I never saw a pig behave like that. A boar, maybe. But ...’

‘We should have ... expected it,’ he whispered. ‘Stupid of me ... pregnant sow ... it was bound to ... react like that.’ His breath seemed to be slowing; in a strange way, she thought as she studied him, he seemed to be growing more comfortable. More peaceful.

She said softly, ‘You’re not going to die yet, damn you.’

He did not reply.

She turned to Philas. ‘Look, we’ll have to try to bind up his wounds. Cut some strips from the hide of that sow. Perhaps we can strap this damaged arm across his body. And we could tie his legs together, use his spear as a splint.’

Philas stared at her for a long moment, then went to do as Dura had ordered.

Farr asked, ‘What can I do?’

Dura looked around, abstracted. ‘Go and retrieve that net. We’re going to have to make a cradle, somehow, so we can haul him back home ...’

‘All right.’

When Philas returned, the women tried to straighten Adda’s legs in preparation for binding them to the makeshift splint. When she touched his flesh, Dura saw Adda’s face spasm, his mouth open wide in a soundless cry. Unable to proceed, she pulled her hands away from his ruined flesh and stared at Philas helplessly.

Then, behind her, Farr screamed.

Dura whirled, her hands reaching for Adda’s spear.

Farr was still working on the tangled net - or had been; now he was backing away from it, his eyecups wide with shock. With the briefest of glances, Dura assured herself that the boy had not been harmed. Then, as she hurried to his side, she looked past him to discover what was threatening him ...

She slowed to a halt in the Air, her mouth dangling, forgetting even her brother in her amazement.

A box, floating in the Air, approached them. It was a cube about a mansheight on a side made of carefully cut plates of wood. Ropes led to a team of six young Air-pigs which was patiently hauling the box through the forest. And, through a clear panel set into the front of the box, a man’s face peered out at her.

He was frowning.

The box drifted to a halt. Dura raised Adda’s spear.
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Toba Mixxax hauled on his reins. The leather ropes sighed through the sealant membranes set in the face of the car, and he could see through the clearwood window - and feel in the rapid slackening of tension in the reins - how eagerly the team of Air-pigs accepted the break.

He stared at the four strangers.

... And how strange they were. Two women, a kid and a busted-up old man - all naked, one of the women waving a crude-looking wooden spear at him.

At first Mixxax had assumed, naturally, that these were just another set of coolies taking a break in the forest, here at the fringe of his ceiling-farm. But that couldn’t be right, of course; even the dimmest of his coolies wouldn’t wander so far without an Air-tank. In fact, he wondered how this little rabble was surviving so high, so badly equipped. All they had were spears, ropes, a net of what looked like untreated leather ...

Besides, he’d recognize his own coolies. Probably, anyway.

He’d been patrolling the woodland just beyond the border of the ceiling-farm when he’d come across this group - or at least, he’d meant to be patrolling; it looked as if, daydreaming, he’d wandered a little further into the upflux forest than he’d meant to. Well, that wasn’t so surprising, he told himself. After all there was plenty on his mind. He was only fifty per cent through his wheat quota, with the financial year more than three-quarters gone. He found his hands straying to the Corestuff Wheel resting against his chest. Any more spin weather like the last lot and he was done for; he, with his wife Ito and son Cris, would be joining the swelling masses in the streets of Parz itself, dependent on the charity of strangers for their very survival. And there was precious little charity in the Parz of Hork IV, he reminded himself with a shudder.

With an effort he brought his focus back to the present. He stared through the car’s window at the vagrants. The woman with the spear - tall, streaks of age-yellow in her hair, strong- looking, square face - stared back at him defiantly. She was naked save for a rope tied around her waist; affixed to the rope was some kind of carrying-pouch that looked as if it was made from uncured pigskin. She was slim, tough-looking, with small, compact breasts; he could see layers of muscles in her shoulders and thighs.

She was, frankly, terrifying.

Who were these people?

Now he thought about it, this far upflux from Parz they couldn’t possibly be  stray coolies, even runaways from another ceiling-farm. Toba’s farm was right on the fringe of the wide hinterland around Parz ... just on the edge of cultivation, Toba reminded himself with an echo of old bitterness; not that it allowed him to pay less tax than anyone else. Even the farm of Qos Frenk, his nearest neighbour, was several days’ travel downflux from here without a car.

No, these weren’t coolies. They must be upfluxers ... wild people.

The first Toba had ever encountered.

Toba’s left hand circled in a rapid, half-involuntary Sign of the Wheel over his chest. Maybe he should just yank on the reins and get out of here, before they had a chance to do anything ...

He chided himself for lack of courage. What could they do, after all? The only man looked old enough to be Toba’s father, and it seemed to be all the poor fellow could do just to keep breathing. And even the two women and the boy working together couldn’t get through the hardened wood walls of a sealed Air-car ... could they?

He frowned. Of course, they could always attack him from the outside. Kill the Air-pigs, for instance. Or just cut the reins.

He lifted the reins. Maybe it would be better to come back with help - get some of the coolies into a posse, and then ...

Fifty per cent of quota.

He dropped the reins, suddenly angry with himself. No, damn it; poor as it was, this was his patch of Crust, and he’d deserve to be Wheel-Broken if he let a gang of weaponless savages drive him away.

Full of a righteous resolve, Toba pulled the mouthpiece of the Speaker towards him and intoned into it, ‘Who are you? What are you doing here?’

The upfluxers startled like frightened Air-pigs, he was gratified to see. They Waved a little further from the car and poked their short spears towards him. Even the old fellow looked up - or tried to; Toba could see how the injured man’s eyecups were sightless, clouded with pus-laced, stale Air.

Toba was filled with a sudden sense of confidence, of command of the situation. He had nothing to fear; he was intimidating to these ignorant savages. They’d probably never even heard of Parz City. His anger at their intrusion seemed to swell as his apprehension diminished.

Now the strong-looking woman approached the car - cautiously, he saw, and with her spear extended towards him - but evidently not paralysed by fear ... as, he conceded, he might have been were the positions reversed.

The woman shouted through the clearwood at him now, emphasizing her words with stabs of her spearpoint at his face; the voice was picked up by the Speaker system’s external ear.

‘Who do you think you are, a Xeelee’s grandmother?’

Toba listened carefully. The voice of the upfluxer was distorted by the limitations of the Speaker, of course; but Toba was able to allow for that. He knew how the Speaker system worked, pretty well. Working a ceiling-farm as far from the Pole as Toba’s - so far upflux, in such an inhospitable latitude - the car’s systems kept him alive. The strongest of the coolies could survive for a long time out here and maybe some of them could even complete the trek back to the Pole,  to Parz City. But not Toba Mixxax, City-born and bred; he doubted he would last a thousand heartbeats.

So he had assiduously learned how to maintain the systems of the car on which his life depended ... The Speaker system, for instance. The Air he breathed was supplied by reservoirs carved into the thick, heavy wooden walls of the car. The Speaker system was based on fine tubes which pierced the reservoirs; the tubes linked membranes set in the inner and outer walls. The tubes were filled with Air, kept warmed to perfect superfluidity by the reservoirs around them, and so capable of transmitting without loss the small temperature fluctuations which human ears registered as sound.

But the narrowness of the tubes did tend to filter out some lower frequencies. The upfluxer savage’s voice sounded thin and without depth, and the resonances gave her a strange, echoing timbre. Despite that, her words had been well formed - obviously in his own language - and tainted by barely a trace of accent.

He frowned at his own surprise. Was he so startled that the woman could speak? These were upfluxers - but they were people, not animals. The woman’s few words abruptly caused him to see her as an intelligent, independent being, not capable of being cowed quite so easily, perhaps, by his technological advantage.

Maybe this wouldn’t be so simple after all.

‘What’s wrong?’ the woman rasped. She shook her spear at him. ‘Too scared to speak?’

‘My name is Toba Mixxax, freeman of Parz. This is my property. And I want you out of here.’

The injured old fellow swivelled sightless eyecups at Toba. He shouted - weakly, but loud enough for Toba to hear: ‘Parz bastards! Think you own the whole damn Mantle, don’t you?’ A fit of coughing interrupted the old fool, and Toba watched as the stronger woman bent over him, apparently asking him what he was talking about. The man ignored her questions, and once his coughing had subsided he called out again: ‘Bugger off, Pole man!’

Toba pursed his lips. They knew about Parz. Definitely not as ignorant as he had supposed, then. In fact, maybe he was the ignorant one. He bent to his Speaker membrane, trying to load his voice with threat: ‘I won’t warn you again. I want you off my property. And if you don’t I ...’

‘Oh, shut up.’ Now the strong woman thrust her face into his window; Toba couldn’t help but recoil. ‘What do you think that means to us, “your property”? And anyway ...’ She pointed at the injured old fellow. ‘We can’t go anywhere with Adda in that state.’ The old man, Adda, called something to her - perhaps an order to leave him - but she ignored him. ‘We’re not going to move. Do what you have to do. And we ...’ - she raised her spear again - ‘will do whatever we can to stop you.’

Toba stared into the woman’s clear eyecups.

At his side was a collection of small, finely carved wooden levers. Maybe now was the time to pull on those levers, to use the car’s crossbows and javelin tubes ...

Maybe.

He leaned forward, unsure of his own motives. ‘What’s happened to him?’ The woman hesitated, but the boy piped up loyally, his thin, clear voice transmitted well by the Speaker tubes. ‘Adda was gored by a boar.’

The old man spat a harsh laugh. ‘Oh, rubbish. I was mangled by a pregnant sow. Stupid old fool that I am.’ Now he seemed to be struggling to push himself away from his tree trunk to reach for a weapon. ‘But not so stupid, or old, that I can’t turn your last few minutes of life into hell, Pole man.’

Toba locked eyes with the strong woman. She raised her spear and grimaced ... and then, shockingly, disarmingly, her face broke up into laughter.

Toba, startled, found himself laughing back.

The woman jabbed her spear at Toba, barely threatening now. ‘You. Toba Paxxax.’

‘Mixxax. Toba Mixxax.’

‘I am Dura, daughter of Logue.’

He nodded to her.

She said, ‘Look, you can see we’re in trouble here. Why don’t you get out of your pig-box and give us some help?’

He frowned. ‘What kind of help?’

She looked towards the old man, apparently exasperated. ‘With him, of course.’ She stared at the car with new eyes, as if appraising the subtlety of its design. ‘Maybe you could help us fix up his wounds.’

‘Hardly. I’m no doctor.

Dura frowned, as if the word wasn’t familiar to her. ‘Then at least you can help us get him out of the forest. Your box would be safe here until you got back.’

‘It’s called a car,’ he said absently. ‘Carry him where? Your home?’

She nodded and jabbed a spear along the line of the trees, down towards the interior of the Star. ‘A few thousand mansheights that way.’

Mansheights? he thought, distracted. A practical measure, he supposed ... but what was wrong with microns? A mansheight would be about ten microns - a hundred-thousandth of a metre - if it meant what it sounded like ...

‘What kind of facilities do you have there?’

‘ ... Facilities?’

Her hesitation was answer enough. Even if Toba were inclined to risk his own health carting this old chap around the forest, there was evidently nothing waiting for him at home but more of these naked savages living in some unimaginable squalor. ‘Look,’ he said, trying to be kind, ‘what’s the point? Even if we got there in time ...’

‘ ... there’d be nothing we could do for him.’ Dura’s eyes were narrow and troubled. ‘I know. But I can’t just give up.’ She looked at Toba, through his window, with what looked like a faint stab of hope. ‘You talked about your property. Is it far from here? Do you have any - ah, facilities?’

‘Hardly.’ Of course there were basic medical facilities for the coolies, but nothing with any more ambition than to patch them up and send them back to work. Frankly, if one of his coolies were injured as badly as old Adda he’d expect him to die.

He’d write him off, in fact.

Only in Parz itself would there be treatment of the quality needed to save Adda’s life.

He picked up his reins, trying to refocus his attention on his own affairs. He had plenty of problems of his own, plenty of work to finish before he’d see Ito and Cris again. Maybe he could be charitable - give these upfluxers the chance to get away. After all, they weren’t really likely to damage his ceiling-farm ...

‘I’m sorry,’ he said, trying to get out of this surprisingly awkward situation with some kind of dignity. ‘But I don’t think ...’

The woman, Dura, stared through his window, her eyecups deep and sharp, acute; Toba felt himself shudder under the intensity of her perception. ‘You know a way to help him,’ she said slowly. ‘Or you think you do. Don’t you? I can see it in your face.’

Toba felt his mouth open and close, like the vent of a farting Air-piglet. ‘No. Damn it ... Maybe. All right, maybe. If we could get him to Parz. But even then there’d be no guarantee ...’ He laughed. ‘And anyway, how do you plan to pay for the treatment? Who are you, Hork’s long-lost niece? If you think I have funds to cover it ...’

‘Help us,’ she said, staring straight into his eyecups.

It wasn’t a request now, he realized, or a plea; it was an order.

He closed his eyes. Damn it. Why did these things have to happen to him? Didn’t he have enough problems? He almost wished he’d simply blasted this lot with the crossbows before they had a chance to open their mouths and confuse him.

Unwilling to let himself think about it further, he pulled an Air-tank from beneath his seat, and reached out to open the door of the car.

 A circular crack appeared in one previously seamless wall of Toba Mixxax’s wooden box - of his car. At this latest surprise Dura couldn’t help but flinch backwards, raising her spear at the lid of wood which began to hinge inwards into the car.

The door opened fully with a sigh of equalizing pressure. The richness of the car’s Air wafted out over her, so thick it almost made her cough; she got one deep breath of it, and for a few heartbeats she felt invigorated, filled with energy. But then the Air dispersed into the stale, sticky thinness of the forest; and it was gone, as insubstantial as a dream. Obviously there had been more Air inside the compartment than out ... but that made sense, of course. Why else ride around in a wooden prison, dependent on the cooperation of young pigs, other than to carry with you enough Air to sit in comfort?

Toba Mixxax emerged from his car. Dura watched, wary and wide-eyed. Mixxax stared back at her. For long seconds they hung there, eyes raking over each other.

Mixxax was wearing clothes. Not just a belt, or a carrying-pouch, but a suit of some kind of leather which encased him all over. She’d never seen anything so restrictive. And useless. It wasn’t as if it had a lot of pockets, even. And he wore a hat on his head, with a veil of some clear, light material dangling over his face.  Tubes led from the veil to a pack on his back. A medallion, a wheel shape, hung on a chain around his neck.

Mixxax was a good five years older than Dura herself, and only perhaps fifteen years younger than her father at the time of his death. Old enough for his hair - what she could see of it - to have mostly yellowed and for a network of lines to have accumulated around shallow eyecups. In the forest’s thin Air he seemed breathless, despite his hat and veil. He was short - a head shorter than she was - and looked well fed: his cheeks were round and his belly bulged under his clothes. But, despite his cargo of fat, Mixxax was not well muscled. His neck, arms and upper legs were thin, the muscles lost under the concealing layers of leather; his covered head wobbled slightly atop a neck that was frankly scrawny.

In a fair contest, Dura realized slowly, Mixxax would be no match for her. In fact, he’d be hard pressed to defend himself against Farr. Had all the people of his strange home - Parz City - become so atrophied by riding around in pig-drawn cars?

Dura began to feel confident again. Toba Mixxax was strange, but he obviously wasn’t much of a threat.

She found her gaze drawn back to the medallion suspended from his neck. It was about the size of her palm, and consisted of an open wheel against which was fixed a sketchy sculpture of a man, with arms and legs outstretched against the wheel’s five spokes. The work was finely done, with the expression on the face of the little carved man conveying a lot of meaning: pain, and yet a kind of patient dignity.

But it wasn’t the form of the pendant but its material which was causing her to stare. It was carved of a substance she’d never seen before. Not wood, certainly; it looked too smooth, too heavy for that. What, then? Carved bone? Or ...

Mixxax seemed to become aware of her gazing at the pendant; with a start, oddly guilty, he masked the device in the palm of his hand and tucked it inside the neck of his jacket, out of sight.

She decided to puzzle over this later. One more mystery among many ...

‘Dura,’ Toba said. His voice sounded a lot better than the distorted croak she’d heard through the walls of the car.

‘Thank you for helping us.’

He frowned, his fat cheeks pulling down. ‘Don’t thank me until we find out if there’s anything to be done. Even if he survives the trip back to Parz, there’s no guarantee I’ll find a doctor to treat an upfluxer like him.’

Upfluxer ?

‘And even if I do I don’t know how you’re going to pay ...’

She dismissed this with a wave of her hand. ‘Toba Mixxax, I’d rather deal with these mysterious problems when I come to them. For now, we should concentrate on getting Adda into your box ... your car.’

He nodded, and grinned. ‘Yes. And that’s not going to be so easy.’

With a few brisk Waves, and with Mixxax clumsily following, Dura crossed to the little group of Human Beings. Farr’s gaze swivelled between Dura’s face, Mixxax’s hat, and back again; and his mouth gaped like a third, huge eyecup. Dura tried not to smile. ‘All right, Farr. Don’t stare.’

Philas was cradling Adda’s battered head. Adda turned his blinded face to them. ‘Clear off, Parz man.’ His voice was a bubbling croak

Mixxax ignored the words and bent over the old man. Dura seemed to see Adda’s wounds through the stranger’s eyes - the splayed right arm, the crushed feet, the imploded chest - and she felt a knife twist in her heart.

Mixxax straightened up. His expression was obscured by his veil. ‘I was right. It’s not going to be easy, even getting him as far as the car,’ he said quietly.

‘Then don’t bother,’ Adda hissed. ‘Dura, you bloody fool ...’

‘Shut up,’ Dura said. She tried to think her way through the situation. ‘Maybe,’ she said slowly, if we could bind him up - tie him closely to splints made out of our spears - it wouldn’t be so bad.’

‘Yes.’ Mixxax looked around. ‘But those ropes you have, and the nets, would just cut into him.’

‘I know.’ She looked appraisingly at Mixxax’s clothes. ‘So maybe ...’

After a while, he grasped what the was asking; and with a resigned sigh he started to peel off his trousers and jacket. ‘Why me?’ he muttered, almost too quietly for her to hear.

 He wore clothes even under his clothes. His chest, arms and legs were bare, but he wore substantial shorts of leather which covered his crotch and lower stomach. He kept his hat on.

He looked even scrawnier of limb, flabbier of belly, without his clothes. In fact, he looked ridiculous. Dura forbore to comment.

The Human Beings wore simple garments sometimes, of course - ponchos and capes, if the Air blew especially cold. But clothes under clothes?

Adda swore violently as they strapped him - with knotted trouser legs and sleeves - to a makeshift frame of spears. But he was too weak to resist, and within a few minutes he was encased in a cocoon of soft leather, his blind face twisting to and fro as if in search of escape.

Dura and Mixxax, with a scared Philas still cradling Adda’s fragile head, slid Adda’s cocoon carefully into the pig-car. Mixxax climbed in after it and set to work fixing it in place at the rear of the cabin with lengths of rope. Even now, Dura could hear from outside the car, Adda continued to curse his saviour.

Dura smiled at Philas, tired. ‘Old devil.’

Philas did not respond. Her eyes, as she stared at the car, were wide ... in fact, Dura slowly realized, her fear now was the strongest emotion the woman had shown since the death of Esk.

Dura reached out and took Philas’s hand. It trembled against her palm, like a small animal. ‘Philas,’ she said carefully. ‘I need your help.’

Philas turned her face, long, grief-lined, towards Dura.

Dura went on, ‘I need to return to the Human Beings. To organize another hunt ... You see that, don’t you? But someone has to go with Adda, in the car, to this - Parz City.’

Philas almost spat the word. ‘No.’

‘Philas, you must. I ...’

‘Farr. Send him.’

Dura stared at the woman’s hard, empty-eyed expression; anger and fear radiated out, shocking her. ‘Farr’s just a kid. You can’t be serious, Philas.’

‘Not me.’ Philas shook her head stiffly, the muscles of her neck stiff with rage. ‘I’m not getting in that thing, to be taken away. No. I’d rather die.’

And Dura, despairing, realized that the widow meant it. She tried for some while to persuade Philas, but there was no chink in the younger woman’s resolution.

‘All right, Philas.’ Problems revolved in her head: the tribe, Farr ... Her brother would have to come with her, in the car, of course. Adda had been correct in intuiting that Dura would never be able to relax if Farr were out of her sight for long. She said to Philas, ‘Here is what you must do.’ She squeezed the woman’s hand, hard. ‘Go back to the Human Beings. Tell them what has happened. That we are safe, and that we’re going to get help for Adda. And we’ll return if we can.’

Philas, her transfixing terror abating, nodded carefully.

‘They must hunt again. Tell them that, Philas; try to make them understand. Despite what’s befallen us. Otherwise they’ll starve. Do you understand? You must tell them all this, Philas, and make them hear.

‘I will. I’m sorry, Dura.

Dura felt an impulse to embrace the woman then; but Philas held herself away. The two women hovered in the Air, unspeaking, awkward, for a few heartbeats.

Dura turned away from Philas to face the door of the car. It was dark in there, like a mouth.

Terror spurted in her, sudden and unexpected. She fought to move forward, to keep from shivering.

She was scared of the car, of Parz City, of the unknown. Of course she was. She wondered now if that fear, lurking darkly at the back of her head, was truly what had impelled her to order Philas to go with Toba, regardless of any other justification. And she wondered if Philas had perceived that, too.

Here was another layer, she thought tiredly, to add to an already overcomplex relationship. Well, maybe that was the nature of life.

Dura turned and climbed slowly into the car; Farr, wordless, meek, followed.

The man from the Pole, much less impressive without his outer garments, watched them climb aboard. The car proved to be cramped with the four of them - plus Adda’s improvised cocoon and an expansive seat for Mixxax before an array of controls. Mixxax pulled off his hat and veil with every expression of relief. He pulled a lever; the heavy door swung outward.

Just before she was sealed away from the forest, Dura called out: ‘And Philas! Give them our love ...’

The door settled into its frame with a dull impact. Mixxax pulled another lever: a hiss, startlingly loud, erupted from the walls around them.

Air flooded the cabin. It was sweet, invigorating, and it filled Dura’s head - but it was, she reminded herself, alien. She found a corner and huddled into it, pulling her knees to her chest.

Mixxax looked around. He seemed puzzled. ‘Are you all right? You look ill.

Dura fought the urge to lunge at him, to batter at the clear panels of wood set in the walls. ‘Toba Mixxax, we are Human Beings,’ she hissed. ‘We have never, in our lives, been confined inside a box before. Try to understand how it feels.’

Toba seemed baffled. Then he turned away and, looking self-conscious, hauled on reins that passed through the wooden walls.

Dura’s belly lurched as the car jerked into motion. ‘Toba. Where is this City of yours?’

‘At the South Pole,’ he said. ‘Downflux. As far downflux as it’s possible to go.’

Downflux ...

Dura closed her eyes.
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Dura emerged reluctantly from sleep.

She could feel the laxness of her muscles, the slow rhythm of her heart, the rich, warm Air of the car pulsing through her lungs and capillaries. She opened her eyecups slowly and glanced around the cramped, boxy interior of the car.

The only light came from four small, clear sections of wall - windows, Mixxax had called them - and the little wooden room was immersed in semi-darkness. It was a bizarre situation: to take a shit, she’d had to open a panel and squat over a tube; when she pulled a little lever the waste had been sucked away into the Air. The cabin itself was constructed of panels of wood fixed to a framework of struts and spars. The frame surrounded her, she thought fancifully, like the rib cage of some immense, protective creature. Still half-asleep, she remembered absently her feelings of threat when first climbing into the car. Now, after less than a day, she felt only a womb-like security; it was astonishing how quickly humans could adjust.

Adda’s stretcher was still secured to the struts to which they had strapped it. Adda himself seemed to be asleep - or rather, unconscious. He breathed noisily, his mouth gaping and dribbling fluid; his eyes were half-open, but even his good eye was a small lake of pus which leaked slowly onto his cheek and forehead; small, harmless symbiotes covered his cheeks, lapping at the pus. Farr was curled, asleep, into a tight ball, wadded into one corner of the boxy cabin; his face was tucked into his knees and his hair waved gently as he breathed.

Mixxax sat in his comfortable-looking seat before his array of levers and gadgets. He had his back to her, his eyes focused on the journey ahead of them. As he sat in his undershorts she could see afresh how thin and bony this man from the City really was, how pale his flesh. But, at this moment, in control of his vehicle, he radiated calm and competence. It was that very calmness, the feeling of being in a controlled, secure environment - coupled with the exhaustion of the abortive hunt, the stress of Adda’s injuries, the thinness of the forest Air - that had lulled Dura and Farr to fall asleep almost instantly, once the car had begun its journey.

Well, Dura was grateful for this brief interlude of peace. Soon enough the pressures of the outside world would return - the responsibilities of Adda’s illness, Farr’s vulnerability and need for protection, the unimaginable strangeness of the place to which they were being taken. Before long she would be  looking back on this brief, secure interlude in the confining walls of the car with nostalgic affection.

Unwinding slowly, stretching to get the stiffness out of her muscles, she pushed out of her corner and glided across the small cabin to Mixxax’s seat. She anchored herself by holding on to the back of the chair and peered past him out of his window.

Toba Mixxax gave a start, flinching away from her. Dura had to suppress a laugh at the moment of near-panic on his broad face.

‘I’m sorry,’ he said quietly. ‘I thought you were asleep.’

‘The others still are, I think. How long was I out?’

He shrugged. ‘A while.’

She peered out of Mixxax’s window, squinting a little at the golden brightness of the Air. From the front face of the car, leather leaders led to a light wooden framework which constrained the strong young Air-pigs Mixxax called his ‘team’. The labouring pigs were emitting green clouds of jetfart, so dense they half-obscured the animals themselves; but they were making the car sail along the vortex lines, she saw. Thin leather ropes - reins - were attached to the pierced fins of the pigs and led, through a tight membrane in the front face of the cabin, to Mixxax’s hands; Mixxax held the reins almost casually, as if his control of the pigs and car was unthinking, automatic. Dura fantasized briefly about living in such a place as this magical Parz City, where the ability to direct a car like this came as naturally as Waving.

Her eye followed the tunnel of vortices far ahead of the car to the distinct point where they merged, obscuring infinity. And just beyond that red-white point at infinity she made out the dull glow of the South Pole . . . and perhaps, she wondered, the glow of Parz City itself.

The Crust sailed over them like an immense ceiling, detail whipping past her with disconcerting speed. The trees through which she had hunted still grew here. They dangled from the diaphanous substance of the Crust and followed the Magfield lines like hair-tubes; the cup-shapes of their neutrino leaves sparkled as her view of them shifted. But the trees seemed to be thinning: she discerned patches of Crust separating small, regular-looking stands of trees.

. . . And the exposed Crust was not bare: rectangular markings coated it, each perhaps a hundred mansheights across. The rectangles were characterized by slight differences of colour, varieties of texture. Some contained markings which swept across the patches in the direction of the Magfield like trapped vortex lines, but the patterns in others worked aslant from the Magfield direction - even perpendicular to it. And some bore no markings at all, save for random stipples of deeper colour.

She stared into the South. The rectangular enclosures covered the Crust from this point in, she saw, marking it out in a patchwork that receded into the misty infinity beyond the end of the vortex lines. Small forms moved across the enclosures, patiently working: humans, dwarfed by distance and by the scale of the enclosures. Here and there she made out the boxy forms of Air-cars drifting through groups of humans, supervising and inspecting.

She felt humbled, dwarfed. The cap of Crust around the Pole was cultivated -  but on an immense scale.

Before this journey she had never seen any artifact larger than the Human Beings’ Net. The car of Toba Mixxax, with its unending complexity, was impressive enough, she supposed - but these markings across the Crust were of another order entirely: artifice on a grand enough scale to challenge the curvature of the Star itself.

And put there by humans, like herself. She fought back awe.

She sought for the words Mixxax had used. ‘Ceiling-farm,’ she recalled at last. ‘Toba Mixxax, this is your . . . ceiling-farm.’

He laughed, an edge of bitterness in his voice. ‘Hardly. These fields are much too lush for the likes of me. No, we passed the borders of my ceiling-farm long ago, while you were sleeping . . . poor as it is, you probably wouldn’t have been able to distinguish it from the forest. When I picked you up we were about thirty metres from the Pole. We’re within about five metres of Parz now; here the Air is thicker, warmer - the structure of the Star is different, just over the Pole itself - and people can live and work much higher, close to the Crust itself.’ He waved a hand, the reins resting casually in his grasp. ‘We’re getting into the richest arable area. The Crust farms from this point in are owned by much richer folk than me. Or better connected . . . You wouldn’t think it possible for one man to have as many brothers-in-law as Hork IV. Even worse than his father was. And . . .’

‘What are they doing?’

‘Who?’

She pointed to the fields. ‘The people up there.’

He frowned, apparently surprised by the question. ‘They’re coolies,’ he said. ‘What I mistook your people for. They’re working the fields.’

‘Growing pap for the City,’ came a growl from behind them.

Dura turned, startled. Adda was awake; though his pus-filled eyecups were as sightless as before, he held himself a little stiffer in his cocoon of clothes and rope and his mouth was working, bubbles of spittle erupting from its corner.

Dura swam quickly to his side. ‘I’m sorry we woke you,’ she whispered. ‘How are you feeling?’

His mouth twisted and his throat bubbled, in a ghastly parody of a laugh. ‘Oh, terrific. What do you think? If you were any better-looking I’d invite you in here to keep me warm.’

She snorted. ‘Don’t waste your Air on stupid jokes, you old fool.’ She tried to adjust the position of his neck, smoothing out rucks in the rolled-up cloth around it.

Each time she touched him he winced.

Toba Mixxax turned. ‘There’s food in that locker,’ he said, pointing. ‘We’ve still a long way to go.’

In the place he’d indicated there was a small door cut into the wall, fixed by a short leather thong; opening it, Dura found a series of small bowls, each covered by a tight-fitting leather skin. Peeling away one of the skins she found  pads of some pink, fleshy substance, each about the size of her palm. She took a pad and nibbled at it.

It was about as dense as meat, she supposed, but with a much softer texture. And it was delicious - like the leaves of the trees, she thought. But, as far as she could tell from her small sample, a lot denser and more nutritious than any leaf.

When was the last time she had eaten? It was all she could do not to cram the strange food into her own mouth.

She pulled three of the food pads out of the bowl, then covered over the bowl and stowed it away in its cupboard, desperate that the heavily scented photons which seeped from the food shouldn’t wake up Farr.

She held a pad to Adda’s lips. ‘Eat,’ she ordered.

‘City man’s pap,’ he grumbled; but, feebly, he bit into the pad and chewed at it.

‘There’s nothing wrong with it,’ she whispered as she fed him. ‘It’s just food.’

‘And it’s good for you,’ Toba Mixxax called in a loud whisper, turning in his seat to watch. ‘It’s better for your health than meat, in fact. And . . .’

‘But what is it?’ Dura asked.

‘Why, it’s bread, of course,’ he said. ‘Made from wheat. From my ceiling-farm. What did you think it was?’

‘Ignore him,’ Adda rasped. ‘And don’t give him the satisfaction of asking what wheat is. I can see you want to.’

‘You can’t see any damn thing,’ she said absently. She paused. ‘Well, what is  wheat, anyway?’

‘Cultivated grass,’ Toba said. ‘The stuff which grows wild in the forest is good enough for Air-pigs, but it wouldn’t keep you or I alive long. But wheat is a special type of grass, a strain which needs to be tended and protected - but which contains enough proton-rich compounds from the Crust to feed people.’

‘On pap,’ Adda growled.

‘Not pap. Bread,’ Mixxax said patiently.

Dura frowned. ‘I don’t think I understand. Air-pigs eat grass and we eat pigs. That’s the way things work. What’s wrong with that?’

Mixxax shrugged. ‘Nothing, if you don’t have the choice. And if you want to spend your life chasing around forests in search of pigs. But the fact is, per cubic micron of Crust root ceiling, you can get more food value out of wheat than grazing pigs. And it’s economically more efficient in terms of labour to run wheat ceiling-farms rather than pig farms.’ He laughed, with infuriating kindness. ‘Or to hunt wild pigs, as you people do. After all, wheat stays in one place. It doesn’t jetfart around the forest, or attack old men.’ He looked sly. ‘Anyway, there are some things you won’t get except from cultivated crops. Beercake, for instance ..

‘Efficient,’ Adda hissed. ‘That was one of the words they used when they drove us away from the Pole.’

Dura frowned. ‘Who drove us away?’

‘The authorities in Parz,’ he said, his sightless eyes leaking disconcertingly. ‘I’m talking of a time ten generations ago, Dura . . . We don’t talk of these things any more. The princelings, the priests, the Wheelwrights. Drove us away from  the thick, warm Air of the Pole and out into the deserts upflux. Drove us out for our faith, because we looked to a higher authority than them. Because we wouldn’t work on their ceiling-farms; we wouldn’t accept slavery. Because we wouldn’t be efficient.’

‘Coolies aren’t slaves,’ Toba Mixxax said heatedly. ‘Every man and woman is free in the eyes of the law of Parz City, and . . .’

‘And I’m a Xeelee’s grandmother,’ Adda said wearily. ‘In Parz, you are as free as you can afford to be. If you’re poor - a coolie, or a coolie’s son - you’ve no freedom at all.’

Dura said to Adda, ‘What are you talking about? Is this how you knew where Toba was from - because we were from Parz City too, once?’ She frowned. ‘You’ve never told me this. My father . . .’

Adda coughed, his throat rattling. ‘I doubt if Logue knew. Or, if he did, if he cared. It was ten generations ago. What difference does it make now? We could never return; why dwell on the past?’

Mixxax said absently, ‘I still haven’t worked out what to do if you incur costs for the old man’s medical treatment.’

‘It doesn’t take much imagination to guess,’ Adda hissed. ‘Dura, I told you to drive away this City man.’

‘Hush,’ she told him. ‘He’s helping us, Adda.’

‘I didn’t want his help,’ Adda said. ‘Not if it meant going into Parz itself.’ He thrashed, feebly, in his cocoon of clothes. ‘I’d rather die. But I couldn’t even manage that now.’

Frightened by his words, Dura pressed against Adda’s shoulders with her hands, forcing him to lie still.

Toba Mixxax called cautiously, ‘You mentioned “Xeelee” earlier.’

Dura turned to him, frowning.

He hesitated. ‘Then that’s your faith? You’re Xeelee cultists?’

‘No,’ Dura said wearily. ‘If that word means what I think it means. We don’t regard the Xeelee as gods; we aren’t savages. But we believe the goals of the Xeelee represent the best hope for . . .’

‘Listen,’ Toba said, more harshly, ‘I don’t see that I owe you any more favours. I’m doing too much for you already.’ He chewed his lip, staring out at the patterned Crust through his window. ‘But I’ll tell you this anyway. When we get to Parz, don’t advertise your faith - your belief, about the Xeelee. Whatever it is. All right? There’s no point looking for trouble.’

Dura thought that over. ‘Even more trouble than following a wheel?’

Adda turned blind eyes to her. Mixxax twisted, startled. ‘What do you know about the Wheel?’

‘Only that you wear one around your neck,’ she said mildly. ‘Except when you think you need to hide it.’

The City man yanked on his reins angrily.

Adda had closed his eyes and breathed noisily but steadily, evidently unconscious once more. Farr still slept. With a pang of guilt, Dura rammed the last morsels of the food - the bread - into her mouth, and slid forward to rejoin Mixxax at his reins.

She gazed through the windows. Bewildering Crust detail billowed over her head. Even the vortex lines seemed to be racing past her, and she had a sudden, jarring sensation of immense speed; she was plummeting helplessly towards the mysteries of the Pole, and the future.

Toba studied her, cautious but with traces of concern. ‘Are you all right?’

She tried to keep her voice steady. ‘I think so. I’m just a little taken aback by the speed of this thing, I suppose.’

He frowned and squinted out through his window. ‘We’re not going so fast. Maybe a metre an hour. After all, it’s not as if we’ve got to work across the Magfield; we’re simply following the flux lines home . . . To my home, anyway. And, this far downflux, the pigs are getting back the full strength they’ll have at the Pole. There they could reach maybe twice this speed, with a clear run.’ He laughed. ‘Not that there’s any such thing as a clear run in Parz these days, despite the ordinances about cars inside the City. And the top teams . . .’

‘I’ve never been in a car before,’ she hissed, her teeth clenched.

He opened his mouth, and nodded. ‘No. True. I’m sorry; I’m not very thoughtful. ’ He mused, ‘I guess I’d find it a little disconcerting if I’d never ridden before - if I hadn’t been riding since I was a child. No wonder you’re feeling ill. I’m sorry; maybe I should have warned you. I . . .’

‘Please stop apologizing.’

‘Anyway, we’ve made good time. Considering it’s such a hell of a long way from the Pole to my ceiling-farm.’ His round face creased with anger. ‘Humans can’t survive much more than forty, fifty metres from the Pole. And my ceiling-farm is right on the fringe of that, right on the edge of the hinterland of Parz. So far upflux the Air tastes like glue and the coolies are weaker than Air-piglets . . . How am I supposed to make a living in conditions like that?’ He looked at her, as if expecting an answer.

‘What’s a metre?’

‘. . . A hundred thousand mansheights. A million microns.’ He looked deflated, his anger fading. ‘I don’t suppose you know what I’m talking about. I’m sorry; I . . .’

‘How deep is the Mantle?’ she asked impulsively. ‘From to Crust to Quantum Sea, I mean.’

He smiled, his anger evaporating visibly. ‘In metres, or mansheights?’

‘Metres will do.’

‘About six hundred.’

She nodded. ‘That’s what I’ve been taught, too.’

He studied her curiously. ‘You people know about things like that?’

‘Yes, we know about things like that,’ she said heavily. ‘We’re not animals; we educate our children . . . even though it takes most of our energy just to keep alive, without clothes and cars and Air-boxes and teams of captive Air-pigs.’

He winced. ‘I won’t apologize again,’ he said ruefully. ‘Look . . . here’s what I know.’ Still holding his reins loosely, he cupped his long-fingered, delicate-looking hands into a ball. ‘The Star is a sphere, about twenty thousand metres across.’

She nodded. Two thousand million mansheights.

‘It’s surrounded by the Crust,’ he went on. ‘There’s three hundred metres of that. And the Quantum Sea is another ball, about eighteen thousand metres across, floating inside the crust.’

She frowned. ‘Floating?’

He hesitated. ‘Well, I think so. How should I know? And between the Crust and the Quantum Sea is the Mantle - the Air we breathe - about six hundred metres deep.’ He looked into her face, a disconcerting mixture of suspicion and pity evident there. ‘That’s the shape of the Star. The world. Any kid in Parz City could have told you all that.’

She shrugged. ‘Or any Human Being. Maybe there was no difference once.’

She wished Adda were awake, so she could learn more of the secret history of her people. She turned her face to the window.

 In the last hours of the journey the inverted Crust landscape changed again.

Dura, with Farr now awake and at her side, stared up, fascinated, watching the slow evolution of the racing Crustscape. There was very little left of the native forest here, although a few trees still straggled from small copses. The clean, orderly regularity of the fields they’d passed under to the North - further  upflux, as she was learning to call it - was breaking up into a jumble of forms and textures.

Farr pointed excitedly, his eyes round. Dura followed his gaze.

They weren’t alone in the sky, she realized: in the far, misted distance something moved - not a car; it was long, dark, like a blackened vortex line. And like Mixxax’s car it was heading for the Pole, threading along the Magfield.

She said, ‘That must be thousands of mansheights long.’

Toba glanced dismissively. ‘Lumber convoy,’ he said. ‘Coming in from upflux. Nothing special. Damn slow, actually, if you get stuck behind one.’

Soon there were many more cars in the Air. Mixxax, grumbling, often had to slow as they joined streams of traffic sliding smoothly along the Magfield flux lines. The cars came in all shapes and sizes, from small one-person buggies to grand chariots drawn by teams of a dozen or more pigs. These huge cars, covered in ornate carvings, quite dwarfed poor Mixxax’s; Toba’s car, thought Dura, which had seemed so grand and terrifying out in the forest upflux, now appeared small, shabby and insignificant.

Much, she was coming to realize, like its owner.

The colours of the Crust fields were changing: deepening and becoming more vivid. Farr asked Mixxax, ‘Different types of wheat?’

Mixxax showed little interest in these rich regions from which he was excluded. ‘Maybe. Flowers, too.’

‘Flowers?’

‘Plants bred for their beauty - their shape, or colour; or the scent of the photons they give off.’ He smiled. ‘Actually, Ito grows some blooms which . . .’

‘Who’s Ito?’

‘My wife. Nothing as grand as this, of course; after all, we’re flying over the estates of Hork’s court now.’

Farr had his face pressed to a window of the car. ‘You mean people grow plants just for the way they look?’

‘Yes.’

‘But how do they live? Don’t they have to hunt for food, as we do?’

Dura shook her head. ‘Folk here don’t hunt, Farr. I’ve learned that much. They grow special kinds of grasses, and eat them.’

Mixxax laughed bitterly. ‘“Folk here”, as you call them, don’t even do that. I  do that, in my scrubby farm on the edge of the upflux desert. I grow food to feed the rich folk in Parz . . . and I pay them taxes so they can afford to buy it. And that,’ he finished bitterly, ‘is how Hork’s courtiers have enough leisure time to grow flowers.’

The logic of that puzzled Dura, but - understanding little - she let it pass.

Now, suddenly, the queue of cars in front of them cleared aside, and the view ahead was revealed.

Dura heard herself gasp.

Farr cried out, sounding like a small child. ‘What is it?’

Mixxax turned and grinned at him, evidently enjoying his moment of advantage. ‘That,’ he said, ‘is Parz City. We have arrived.’




6

Muub arrived at the Reception Gallery shortly before the start of the Grand Tribute. He moved to the front of the Gallery, so that he could see down the full depth of Pall Mall, and selected a body-cocoon close to Vice-Chair Hork’s customary place. A servant drifted around him for a few moments, adjusting the cocoon so it fit snugly, and offered him drinks and other refreshments. Muub, unable to shake off weariness, found the harmless little man as irritating as an itch, and he chased him away.

Muub looked down. Pall Mall was the City’s main avenue. Broad and light-filled, it was a rectangular corridor cut vertically through the complex heart of Parz - from the elaborate superstructure of the Palace buildings at the topmost Upside, down through hundreds of dwelling levels, all the way to the Market, the vast, open forum at the centre of the City. The Reception Gallery was poised at the head of Pall Mall, just below the Palace buildings themselves; Muub, trying to relax in his cocoon, was bathed in the subtly shaded light filtering down through the Palace’s lush gardens, and was able to survey, it seemed, the whole of the City as if it were laid open before him. Pall Mall itself glowed with light from the Air-shafts and wood-lamps which lined its perforated walls; threads of the shafts, glowing green and yellow, converged towards the Market itself, the City’s dusty heart. The great avenue - normally thronged with traffic - was deserted today, but Muub could make out spectators peering from doors and viewing-balconies: ordinary little faces turned up towards him like so many flowers. And in the Market itself - all of five thousand mansheights below the Palace - the Tribute procession was almost assembled, as thousands of common citizens gathered to present the finest fruit of this quarter’s labour to the Committee. No cocoons down there, of course; instead the Market was criss-crossed by ropes and bars to which people clung with their hands or legs, or hauled themselves along in search of vantage points. To Muub, staring down at the swarming activity, it was like gazing into a huge net full of young piglets.

The Gallery itself was laced with ropes of brushed leather - to guide those Committee members and courtiers, Muub thought sourly, too poor to be simply carried to their cocoons. The Gallery’s cool, piped Air was scented with fine Crust-flowers. Vice-Chair Hork was already in his place close to Muub, alongside the vacant cocoon reserved for his father, Hork IV. Hork glared ahead, sullen and silent in his bulk and glowering through his beard. Perhaps half the courtiers were in their places; but they had congregated towards the rear of the Gallery,  evidently sensing, in their dim, self-seeking way, that today was not a good day to attract the attention of the mercurial Vice-Chair.

So already the elaborate social jostling had begun. It would be a long day.

In fact - thanks to the recent Glitch - it had already been a long day for Muub. The latest in a series of long days. He was principal Physician to the First Family, but he also had a hospital to run - indeed, the retention of his responsibilities at the Hospital of the Common Good had been a condition of his acceptance of his appointment to Hork’s court - and the burden placed on his staff by the Glitch had still to unravel. He studied the vapid, pretty, ageing faces of the courtiers as they preened in their finery, and wondered how many more ravaged bodies he would have to tend before sleep claimed him.

Vice-Chair Hork seemed to notice him at last. Hork nodded to him. Hork was a bulky man whose size gave him an appearance of slowness of wit - a deceptive appearance, as more than one courtier had found to his cost. Under his extravagant beard - extravagantly manufactured, actually, Muub reflected wryly - Hork’s face had something of the angular nobility of his father’s, with those piercing, deep black eyecups and angular nose; but the features tended to be lost in the sheer bulk of the younger Hork’s fleshy face, so that whereas the Chair of the Central Committee had an appearance of gentle, rather bruised nobility, his son and heir appeared hard, tough and coarse, the refined elements of his looks serving only to accentuate his inherent violence. Today, though, Hork seemed calm. ‘So, Muub,’ he called. ‘You’ve decided to join me. I was fearful of being shunned.’

Muub sighed as he worked his way deeper into his cocoon. ‘You glower too much, sir,’ he said. ‘You frighten them all away.’

Hork snorted. ‘Then through the Ring with them,’ he said, the ancient obscenity coming easily to his lips. ‘And how are you, Physician? You’re looking a little subdued yourself.’

Muub smiled. ‘I’m afraid I’m getting a little old for my burden of work. I’ve spent most of the last few days in the Hospital. We’re - very busy, sir.’

‘Glitch injuries?’

‘Yes, sir.’ Muub rubbed a hand over his shaven scalp. ‘Of course we should have seen the worst now . . . or rather, the more serious cases we have not yet reached must, sadly, be beyond our care. But there remains a steady stream of lesser injuries which . . .’

‘Minor?’

‘Lesser,’ Muub corrected him firmly. ‘Which is very different. Not life-threatening, but still, perhaps, disabling. Most of them patients from the central districts, of course. When Longitude I failed . . .’

‘I know,’ Hork said, chewing his lip. ‘You don’t need to tell me about it.’

Longitude I was an anchor-band, one of four superconducting toroids wrapped around the City to maintain the structure’s position over the South Pole. Longitudes I and II were aligned vertically, while their twins Latitudes I and II were placed horizontally, so that the toroids criss-crossed around the City.

The Glitch had largely spared the Polar regions, the City itself. But at the  height of the Glitch, with vortex lines tangling around the City, Longitude I had failed. The City had rattled in its superconducting cage like a trapped Air-pig. The anchor-band’s current had been restored quickly, and the effects on the external parts of the structure - such as the Spine and the Committee Palace - had been minimal. But it had been in the hidden interior of the City, where thousands of clerks and artisans toiled their lives away, that the most serious injuries had been incurred.

‘Do we have any figures on the casualties yet?’

Muub looked at the Vice-Chair. ‘I’m surprised you’re asking me. I’m your father’s Physician, but I’m really just one Hospital Administrator - one of twelve in all of Parz.’

Hork waved fat fingers. ‘I know that. All right, forget I asked. I just wanted your view. The trouble is that the agencies which gather statistics like that for us are precisely those which were wrecked by the Glitch itself.’ He shook his head, the jowls wobbling angrily. ‘People think gathering information is a joke - unnecessary. A luxury. I suspect even my highly intelligent father shares that view.’ The last few words were spat out, venomously. ‘But the fact is, without such data a government can scarcely operate. I’ve tried to justify this to my father often enough. You see, Doctor, without central government functions, the state is like a body without a head. We can’t even raise tithes successfully, let alone allocate expenditure.’ Hork grimaced. ‘It makes today’s Grand Tribute look a little pointless, doesn’t it, Physician?’

Muub nodded. ‘I understand, sir.’

‘I tell you, Muub,’ Hork said, still nervously chewing on his bearded underlip, ‘one more Glitch like that and we could be done for.’

Muub frowned. ‘Who are “we”? The government, the Committee?’

Hork shrugged. ‘There are plenty of hotheads, out in the ceiling-farms, in the dynamo sheds, in the Harbour . . . There seems no way of rooting such vermin out. Even Breaking them on the Wheel serves only to create martyrs.’

Muub smiled. ‘A wise observation.’

Hork laughed, displaying well-maintained teeth. ‘And you’re a patronizing old fool who pushes his luck . . . Martyrs. Yet another subtlety of human interaction which seems to evade my poor, absent father.’ Now Hork looked piercingly at Muub; the Physician found himself flinching. ‘And you,’ Hork said. ‘Do you scent rebellion in the Air?’

Muub thought carefully. He knew he wasn’t under any personal suspicion; but he also knew that the Vice-Chair - unlike his father - took careful note of anything said to him. And Hork had dozens, hundreds of informants spread right throughout Parz and its hinterland. ‘No, sir. Although there are plenty of grumbles - and plenty of folk ready to blame the Committee for our predicament.’

‘As if we had called the Glitches down on our own heads?’ Hork wriggled in his cocoon, folds of brushed leather rippling over his ample form. ‘You know,’ he mused, ‘if only that were true. If only the Glitches were human in origin, to be cancelled at a human command. But then, the scholars tell us - repeating what little wisdom was allowed to survive the Reformation - man was brought to this Mantle by the Ur-humans, modified to survive here. If once we had such  control over our destiny, why should we not regain it, ultimately?’ He smiled. ‘Well, Physician?’

Muub returned the smile. ‘You’ve a lively mind, sir, and I enjoy debating such subjects with you. But I prefer to restrict my attention to the practical. The achievable.’

Hork scowled, his plaited hair-tubes waving with an elegance that made Muub abruptly aware of his own baldness. ‘Maybe. But let’s not forget that that was the argument of the Reformers, ten generations ago. And their purges and expulsions left us in such ignorance we can’t even measure the damage they did . . .

‘Anyway, it’s not revolt I fear, Physician. It’s more the feasibility of government itself - I mean the viability of our state, regardless of whoever sits in my father’s chair.’ The man’s wide, fleshy face turned to Muub now, full of unaccustomed doubt. ‘Do you understand me, Muub? Damn few do, I can tell you, inside this wretched court or out.’

Muub was impressed - not for the first time - by the younger Hork’s acuity. ‘Perhaps, you fear, the Glitches will render an organized society like Parz City impossible. Revolts will become irrelevant. Our civilization itself will fall.’

‘Exactly,’ Hork said, sounding almost grateful. ‘No more City - no more tithe-collectors, or Crust-flower parks, or artists or scientists. Or Physicians. We’ll all have to Wave off to the upflux and hunt boar.’

Muub laughed. ‘There are a few who would like to see the back of the tithes.’

‘Only fools who cannot perceive the benefits. When every man must not only maintain his own scrubby herd of pigs, but must make, by hand, every tool he uses, like the poorest upfluxer . . . then, perhaps, he will look back on taxation with nostalgic affection.’

Muub frowned, scratching at one eyecup. ‘Do you think such a collapse is near?’

‘Not yet,’ Hork said. ‘Not unless the Glitches really do smash us wide open. But it’s possible, and growing more so. And only a fool closes his eyes to the possible.’

Muub, wary of what traps might lie under the surface of that remark, turned to stare down through the dusty, illuminated Air of Pall Mall.

Hork growled, ‘Now I’ve embarrassed you. Come on, Muub, don’t start acting like one of these damn piglet-courtiers. I value your conversation. I didn’t mean to imply my father is such a fool.’

‘ . . . But he does not necessarily share your perspective.’

‘No. Damn it.’ Hork shook his head. ‘And he won’t give me the power to do anything about it. It’s frustrating.’ Hork looked at Muub. ‘I hear you saw him recently. Where is he?’

Shouldn’t you know? ‘He’s at his garden, at the Crust. He can’t take the thin Air, of course, so he mostly stays in his car, watching the coolies getting on with their work.’

‘So he’s healthy?’

Muub sighed. ‘Your father is an old man. He’s fragile. But - yes; he is well.’

Hork nodded. ‘I’m glad.’ He glanced at the Physician, seeking his reaction.  ‘I mean it, Muub. I get frustrated with him because I’m not always sure he addresses the key issues. But Hork is still my father. And besides,’ he went on pragmatically, ‘the last thing we need right now is a succession crisis.’

There was a buzz of conversation from around the Gallery.

Hork leaned forward in his cocoon. ‘What’s going on?’

Muub pointed. ‘The pipers are moving into position.’ There were a hundred of the pipers, dressed in bright, eye-catching clothes, now Waving out of doorways all along Pall Mall and taking up their positions, lining the route of the parade. The closest pipers - four of them, one to each of the Mall’s complex walls - were earnest young men, efficiently stoking the small furnaces they carried on belts around their waists. Fine, tapered tubes led from the furnaces in elaborate whorls to wide, flower-like horns; the horns of polished wood gaped above the head of the pipers like the mouths of shining predators.

‘There!’ Hork cried, pointing down the avenue, his face illuminated with a mixture of excitement and avarice.

Muub, suppressing a sigh, leaned further forward and squinted down the Mall, trying to pick out the distant specks in the Air that would be the approaching Tribute parade: earnest, overweight citizens bearing vast sheaves of wheat, or grotesquely bloated Air-pigs.

The pipers pushed valves on their furnace-boxes. Within each horn, complex Air patterns swirled, sending pulses of heat along the necks of the horns - pulses which emerged from the horns, by a process which had always seemed magical to the resolutely non-musical Muub, as stirring peals of sound.

Far below, in the Market, the crowd roared.

 Toba Mixxax twitched his reins and stared unblinking out of his window. ‘I’m going to take him straight into the Hospital. The Common Good. It’s a decent place. Hork’s own Physician runs it . . .’

Cars of all sizes came hurtling past them in a constant, random stream. Pig teams farted clouds of green gas. Speakers blared. Toba yelled back through his own car’s system, but the amplified voices were too distorted for Dura to understand what was being said.

It was, frankly, terrifying. Dura, hovering with Farr behind Toba’s seat and staring out at the chaotic whirl of hurtling wooden boxes, bit the back of her hand to avoid crying out.

But somehow Toba Mixxax was managing not only to avoid collisions but also to drive them forward - slowly, but forward - to the staggering bulk of the City itself.

‘Of course it’s not the cheapest. The Common Good, I mean.’ Toba laughed hollowly. ‘But then, frankly, you’re not going to be able to afford even the cheapest. So you may as well not be able to afford the best.’

‘Your talk means little, Toba Mixxax,’ Dura said. ‘Perhaps you should concentrate on the cars.’

Toba shook his head. ‘Just my luck to come into town with three upfluxers on the day of the Grand Tribute. Today of all days. And . . .’

Dura gave up listening. She tried to ignore the cloud of hurtling cars in the foreground of her vision, to see beyond them to Parz itself.

The South Magnetic Pole itself was spectacular enough - like a huge artifact, an immense sculpting of Magfield and spin lines. Vortex lines followed - almost - the shape of the Magfield, so it was easy to trace the spectacular curvature of the magnetic flux. It was nothing like the gentle, easy, Star-girdling curvature of her home region, far upflux; here, at the furthest downflux, the vortex lines converged from all over the Mantle and plunged into the bulk of the Star around the Pole itself, forming a funnel of Magfield delineated by sparkling, wavering vortex lines.

And, suspended right over the mouth of that immense funnel, as if challenging the Pole’s very right to exist, the City of Parz hung in the Air.

The City was shaped like a slender, upraised arm, with a fist clenched at its top. The ‘arm’ was a spine of wood which thrust upwards, out of the Pole’s plunging vortex funnel, and the ‘fist’ was a complex mass of wooden constructions which sprawled across many thousands of mansheights. Four great hoops of some glittering substance - ‘anchor-bands’, Toba called them, two aligned vertically and two horizontally - surrounded the fist-mass; Dura could see struts and spars attaching the hoops to the mass of the ‘fist’.

The ‘fist’, the City itself, was a perforated wooden box, suspended within the hoops. Ports - circular, elliptical and rectangular - punctured the box’s surface, and cars streamed in and out of many of the ports like small creatures feeding off some greater beast. Towards the base of the City the ports were much wider: they gaped like mouths, dark and rather forbidding, evidently intended for bulk deliveries. Into one of these Dura could see tree-stalks being hauled from a great lumberjacking convoy.

Sparkling streams, hundreds of them, flowed endlessly from the base of the City and into the Air, quite beautiful: they were sewer streams, Toba told her, rivers of waste from Parz’s thousands of inhabitants.

As the car veered around the City - Toba, braying incoherently into his Speaker tube, was evidently looking for a port to enter - Dura caught tantalizing glimpses through the many wide shafts of complex structures, layers of buildings  within the bulk of the City itself. A complex set of buildings perched on the crown of the City, grand and elegant even to Dura’s half-baffled eyes. There were even small Crust-trees arcing into the Air from among those upper buildings. When she pointed this out to Toba he grinned and shrugged. ‘That’s the Committee Palace,’ he said. ‘Expense is little object if you live that far Upside . . .’

Light filled the City, shining from its many ports and casting beams across the dusty Air surrounding it, so that Parz was surrounded by a rich, complex mesh of green-yellow illumination. The City was immense - almost beyond Dura’s imagination - but it seemed to her bright, Air-filled, full of light and motion. People swarmed around the buildings, and streams of Air-cars laced around the spires of the Palace. Even the ‘arm’ below the City-fist, the Spine (as Toba called it) that grew down towards the Pole, bore tiny cars which clambered constantly up and down ropes threaded along the Spine’s length.

The City grew as they approached - growing so huge, at last, that it more than filled the small window of the car. Dura began to find the whole assemblage overwhelming in detail and complexity. She recalled - with a strange feeling of nostalgia - her feelings of panic on first encountering Toba’s car. She’d soon learned to master her panic then, and had come to feel almost in control of this strange, weak person, Toba Mixxax. But now she was confronted by strangeness on an unimaginably huger scale. Could she ever come to terms with all this - ever again take control over her own destiny, let alone influence events around her?

Her discomfiture must have shown in her expression. Toba grinned at her, not unsympathetically. ‘It must be pretty overwhelming,’ he said. ‘Do you know how big the City is? Ten thousand mansheights, from side to side. And that’s not counting the Spine.’ The little car continued to edge its way, cautiously, around the City, like a timid Air-piglet looking for a place to suckle. Toba shook his head. ‘Even the Ur-humans would have been impressed by ten thousand mansheights, I’ll bet. Why, that’s almost a centimetre . . .’

 The car entered - at last - a narrow rectangular port which seemed to Dura to be already filled with jostling traffic. The car pushed deeper into the bulk of the City along a narrow tunnel - a ‘street’, Toba Mixxax called it - through which cars and people thronged. These citizens of Parz were all dressed in thick, heavy, bright clothing, and all seemed to Dura utterly without fear of the streams of cars around them. Dura’s impressions from without of the airiness and brightness of the City evaporated now; the walls of the street closed in around her, and the car seemed to be pushing deeper into a clammy darkness.

At last they came to a gap in the wall of the street, a port leading to a brighter place. This was the entrance to the Hospital, Toba said. Dura watched, silent, as Toba with unconscious skill slid his car through the last few layers of traffic and encouraged the pigs to draw the car gently into the Hospital bay. When the car had been brought to rest against a floor of polished wood, Toba knotted the reins together, pushed his way out of his chair and stretched in the Air.

Farr looked at him strangely. ‘You’re tired? But the pigs did all the work.’

Toba laughed and turned bruised-looking eyes to the boy. ‘Learn to drive, kid, and you’ll know what tiredness is.’ He looked to Dura. ‘Anyway, now comes the hard part. Come on; I’ll need you to help me explain.’

Toba reached for the door of the car. As he released its catch Dura flinched, half-expecting another explosive change of pressure. But the door simply glided open, barely making a noise. Heat washed into the opened interior of the car; Dura felt the prickle of cooling superfluid capillaries opening all over her body.

Toba led Dura and Farr out of the car, wriggling stiffly through the doorway. Dura put her hands on the rim of the doorway, pulled - and found herself plunging forward, her face ramming into Toba’s back hard enough to make her nose ache.

Toba staggered in the Air. ‘Hey, take it easy. What’s the rush?’

Dura apologized. She looked down at her arms uncertainly. What had that been all about? She hadn’t misjudged her own strength like that since she was  a child. It was as if she had suddenly become immensely strong . . . or else as light as a child. She felt clumsy, off balance; the heat of this place seemed overwhelming.

Her confidence sank even more. She shook her head, irritated and afraid, and tried to put the little incident out of her mind.

The Hospital bay was a hemisphere fifty mansheights across. Dozens of cars were suspended here, mostly empty and bereft of their teams: harnesses and restraints dangled limply in the Air, and one corner had been netted off as a pen for Air-pigs. One car, much larger than Toba’s, was being unloaded of patients: injured, even dead-looking people, tied into bundles like Adda’s. A tall man was supervising; he was quite hairless and dressed in a long, fine robe. People - all clothed - moved between the cars, hurrying and bearing expressions of unfathomable concern. A few of them found time to glance curiously at Dura and Farr.

The walls, of polished wood, were so clean that they gleamed, reflecting curved images of the bustle within the bay. Wide shafts pierced the walls and admitted the brightness of the Air outside to this loading bay. Huge rimless wheels - fans, Toba told her - turned in the shafts, pushing Air around the bay. Dura breathed in slowly, assessing the quality of the Air. It was fresh, although clammy-hot and permeated by the stench-photons of pigs. But there was something else, an aroma that was at once familiar and yet strange, out of context . . .

People.

That was it; the Air was filled with the all-pervading, stale smell of people. It was like being a little girl again and stuck at the heart of the Net, surrounded by the perspiring bodies of adults, of other children. She was hot and claustrophobic, suddenly aware that she was surrounded, here in the City, by more people than had lived out their lives in her tiny tribe of Human Beings in many generations. She felt naked and out of place.

Toba touched her shoulder. ‘Come on,’ he said anxiously. ‘Let’s get the stretcher out of the car. And then we’ll find someone to . . .’

‘Well. What have we here?’ The voice was harsh, amused, and shared Toba’s stilted accent.

Dura turned. Two men were approaching, Waving stiffly through the Air. They were short, blocky and wore identical suits of thick leather; they carried what looked like coiled whips, and wore masks of stiffened leather which muffled their voices and made it impossible to read their expressions.

The eyes of these anonymous beings raked over Dura and Farr.

She dropped her hands to her hips. The rope she’d taken Crust-hunting was still wrapped around her waist, and she could feel the gentle pressure of her knife, her cleaning scraper, tucked into the rope at her back. She found the presence of these familiar things comforting, but - apart from that little knife -  all their weapons were still in the car. Stupid, stupid; what would Logue have said? She edged backwards through the Air, trying to find a clear path back to the car.

Toba said, ‘Sirs, I am Citizen Mixxax. I have a patient for the Hospital. And . . .’

The guard who had spoken earlier growled, ‘Where’s the patient?’

Toba waved him to the car. The man peered in suspiciously. Then he withdrew his head from the car, visibly wrinkling his nose under his mask. ‘I don’t see a patient. I see an upfluxer. And here . . .’ - he waved the butt of his whip towards Dura and Farr - ‘I see two more upfluxers. Plus a pig’s-ass in his underpants. But no patients.’

‘It’s true,’ Toba said patiently, ‘that these people are from the upflux. But the old man’s badly hurt. And . . .’

‘This is a Hospital,’ the guard said neutrally. ‘Not a damn zoo. So get these animals out of here.’

Toba sighed and held out his hands, apparently trying to find more words.

The guard was losing patience. He reached out and poked at Dura’s shoulder with one gloved finger. ‘I said get them out of here. I won’t tell . . .’

Farr moved forward. ‘Stop that,’ he said. And he shoved, apparently gently, at the guard.

The man flew backwards through the Air, at last colliding with a wooden-panelled wall. His whip trailed ineffectually behind him.

Farr tipped backwards with the reaction; he looked down at his own hands with astonishment.

The second guard started to uncoil his whip. ‘Well,’ he said softly, ‘maybe a few spins of the Wheel would help you learn your place, little boy.’

‘Look, this is all going wrong,’ Toba said. ‘I didn’t mean for any of this to happen. Please; I . . .’

‘Shut up.’

Dura clenched her fists, ready to move forward. She had no doubt that she and Farr could account for this man, leather armour or not - especially with the immense new strength they seemed to have acquired here. Of course, there were more than two guards in Parz City; and beyond the next few minutes she could envisage a hundred dim and dark ways for events to unfold, flowering like deadly Crust-flowers out of this incident . . . But this moment was all she could influence.

The guard raised the whip to her brother. She reached for her knife and prepared to spring . . .

‘Wait. Stop this.’

Dura turned, slowly; the guard was lowering his whip.

The man who had been supervising the unloading of the other car - tall, commanding, dressed in a fine but begrimed robe, and with a head shockingly denuded of hair-tubes - was coming towards them.

Dura was aware of Toba cringing backwards. The guard looked at Farr and Dura with frustrated hunger.

Dura said, ‘Who are you? What do you want?’

The newcomer frowned. He was about Logue’s age, she judged. ‘Who am I? It’s a long time since I was asked that. My name is Muub, my dear. I am the Administrator of this Hospital.’ He studied her curiously. ‘And you’re an upfluxer, aren’t you?’

‘No,’ she said, suddenly heartily sick of that word. ‘I am a Human Being.’

He smiled. ‘Indeed.’ Muub glanced at the guards, and then turned to Toba Mixxax. ‘Citizen, what is happening here? I don’t welcome disturbances in my Hospital; we have enough to cope with without that.’

Toba bowed; he seemed to be trembling. His hands moved across the front of his body, as if he were suddenly embarrassed by his underwear. ‘Yes. I’m sorry, sir. I am Toba Mixxax; I run a ceiling-farm about thirty metres upflux, and I . . .’

‘Get on with it,’ Muub said mildly.

‘I found an injured upfluxer . . . an injured man. I brought him back. He’s in the car.’

Muub frowned. Then he slid across to the car and pulled his head and shoulders through the doorway. Dura could see the Administrator efficiently inspecting Adda. He seemed fascinated by the spears and nets of the Human Beings, the artifacts which had been used to improvise splints for Adda.

Adda opened one eye. ‘Bugger off,’ he whispered to Muub.

The Administrator studied Adda, Dura thought, as one might consider a leech, or a damaged spider.

Muub withdrew from the car. ‘This man’s seriously hurt. That right arm . . .’

‘I know, sir,’ Toba said miserably. ‘That was why I thought . . .’

‘Damn it, man,’ Muub said, not unkindly, ‘how do you expect them to be able to pay? They’re upfluxers!’

Toba dropped his head. ‘Sir,’ he said, his voice wavering but dogged, ‘there is the Market. Both the woman and the boy are strong and fit. And they’re used to hard work. I found them at the Crust, working in conditions no coolie would withstand.’ He fell silent, keeping his head averted from the others.

Muub brushed his soiled fingers against his robe and gazed vacantly into the car. At length he said mildly, ‘All right. Bring him in, Citizen Mixxax . . . Guard, help him. And bring the woman and the boy. Keep your eye on them, Mixxax; if they run wild, or foul the place, I’ll hold you responsible.’

Mixxax’s misery seemed to lift a little. ‘Yes, sir. Thank you.’

Another car sailed into the bay, evidently bringing in more patients for the Hospital; Muub Waved away, tired responsibility etched into his face.
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Toba grudgingly offered to let Dura and Farr stay at his home in the City while Adda’s injuries were treated at the Hospital. At first Dura refused, but Toba gave her a look of exasperation. ‘You haven’t any choice,’ he said heavily. ‘Believe me. If you had, I’d tell you about it; I’ve got my own life to get back to, eventually . . . Look, you’ve nowhere to go, you’ve no money - not even any clothes.’

‘We don’t need charity.’

‘The noble savage,’ Toba replied sourly. ‘Do you know how long it would take for you to be picked up as vagrants? You saw the guards at the Hospital. And at the Hospital, they’re picked specially for their warm bedside manner. Vagrants aren’t popular. No tithes to the Committee, no room in the City, as the saying goes . . . You’d be on a Committee-run ceiling-farm doing forced labour, or worse, before you could turn around. And then who’s going to pay poor old Adda’s bills?’

Dura could see there was indeed no choice. In fact, she thought, they had every reason to be grateful to this irritable little man - if he weren’t offering to take them in, they could be in real difficulty. So she nodded, and tried, embarrassed, to form a phrase of thanks.

Toba said, ‘Oh, just get in the car.’

Toba drove them through the still-crowded streets away from the Hospital. The streets - wood-lined corridors of varying widths - were a baffling maze to Dura, and after a few twists and corners her orientation was gone. Cars and people were everywhere, and more than once Toba’s team of Air-pigs came into jostling contact with others, forcing Toba to haul on his reins. Speaker-amplified voices blared. Here in the City, Toba drove with the car door open. The Air in the streets was noisy, thick, hot, and laden with the stink of people and Air-pigs; beams of brightness shone through the dust and the green clouds of jetfart.

At length they left the busiest streets behind and came to an area which seemed quieter - less full of rushing cars and howling pigs. The corridor-streets here were wide and lined by rows of neat doors and windows which marked out small dwelling-places. Evidently these had been virtually identical when constructed, but now they had been made unique by their owners, with small plants confined in globe-baskets by the windows, elaborate carvings on the doorways, and other small changes. Many of the carved scenes depicted the Mantle outside the City: Dura recognized vortex lines, Crust-trees, people Waving happily through clear Air. How strange that these people, still longing for the  open Air, should closet themselves inside this stuffy box of wood.

Toba tugged his reins and drove the car smoothly through a wide, open portal to a place he described as a ‘car park’. He slowed the car. ‘End of the line.’ Dura and Farr stared back at him, confused. ‘Go on. Out you get. You have to Wave from here, I’m afraid.’

The car park was a large, dingy chamber, its walls stained by pig faeces and splintered from multiple collisions. There were a half-dozen cars, hanging abandoned in the Air, and thirty or forty pigs jostled together in a large area cordoned off by a loose net. The animals seemed content enough, Dura observed; they clambered slowly over each other, munching contentedly at fragments of food floating in the Air.

Toba loosened the harnesses around his own pigs and led them one by one over to the cordoned area. He guided the pigs competently through a raised flap in the net, taking care to seal the net tight after himself each time.

When he was done he wiped his hands on his short under-trousers. ‘That’s that. Someone will come by shortly to feed and scrape them.’ He sniffed, peering at the grubby walls of the car park. ‘Tatty place, isn’t it? And you wouldn’t believe the quarterly charges. But what can you do? Since the ordinances banning so much on-street parking it’s become impossible to find a place. Not that it seems to stop a lot of people, of course . . .’

Dura strained to follow this. But like much of Toba’s conversation it was largely meaningless to her, and - she suspected - contained little hard information anyway.

After a while, and with no reply from the silent, staring Human Beings, Toba subsided. He led them from the car park and out into the street.

Dura and Farr followed their host through the curving streets. It was oddly difficult to Wave here; perhaps the Magfield wasn’t as strong outside. Dura felt very conscious of people all around her, of strangers behind these oddly uniform doorways and windows. Occasionally she saw thin faces peering out at them as they passed. The stares of the people of Parz seemed to bore into her back, and it was difficult not to whirl around, to confront the invisible threats behind her.

She kept an eye on Farr, but he seemed, if anything, less spooked than she was. He stared around wide-eyed, as if everything was unique, endlessly fascinating. His bare limbs and graceful, strong Waving looked out of place in this cramped, slightly shabby street.

After a few minutes Toba stopped at a doorway barely distinguishable from a hundred others. ‘My home,’ he explained, an odd note of apology in his voice. ‘Not as far Upside as I’d like it to be. But, still, it’s home.’ He fished in a pocket of his under-shorts and produced a small, finely carved wooden object. He inserted this into a hole in the door, turned it, and then pushed the door wide. From inside the house came a smell of hot food, the greenish light of wood-lamps. ‘Ito!’

A woman came Waving briskly to the door. She was quite short, plump and with her hair tied back from her forehead; she wore a loose suit of some brightly coloured fabric. She seemed about the same age as Dura, although - oddly -  there was no yellow coloration in her hair. The woman smiled at Toba, but the smile faded when she saw the upfluxers.

Toba’s hands twisted together. ‘Ito, I’ve some explaining to do . . .’

The sharp gaze of the woman, Ito, travelled up and down the bodies of the Human Beings, taking in their bare skin, their unkempt hair, their hand-weapons. ‘Yes, you bloody well have,’ she said.

 Toba’s dwelling-place was a box of wood about ten mansheights across. It was divided into five smaller rooms by light partitions and coloured sheets; small lamps, of nuclear-burning wood, glowed neatly in each room.

Toba showed the Human Beings a place to clean themselves - a room containing chutes for waste and spherical bowls holding scented cloth. Dura and Farr, left alone in this strange room, tried to use the chutes. Dura pulled the little levers as Toba had shown them, and their shit disappeared down gurgling tubes into the mysterious guts of the City. Brother and sister peered into the chutes, open-mouthed, trying to see where it all went.

When they were done Toba led them to a room at the centre of the little home. The centrepiece was a wooden ball suspended at the heart of the room; there were handholds set around the globe’s surface and fist-sized cavities carved into it. Ito - who had changed into a lighter, flowing robe - was ladling some hot, unrecognizable food into the cavities. She smiled at them, but her lips were tight. There was a third member of the family in the room - Toba’s son, who he introduced as Cris. Cris seemed a little older than Farr, and the two boys stared at each other with frank, not unfriendly curiosity. Cris seemed better muscled than most City folk to Dura. His hair was long, floating and mottled yellow, as if prematurely aged; but the colour was vivid even in the dim lamplight, and Dura suspected it had been dyed that way.

At Ito’s invitation the upfluxers came to the spherical table. Dura, still naked, her knife still at her back, felt large, clumsy, ugly in this delicate little place. She was constantly aware of the Pole-strength of her muscles, and she felt inhibited, afraid to touch anything or move too quickly for fear of smashing something.

Copying Toba, she shovelled food into her mouth with small wooden utensils. The food was hot and unfamiliar, but strongly flavoured. As soon as she started, Dura found she was ravenously hungry - in fact, save for the few fragments of the bread Toba had offered to Adda during the long journey to the City, she hadn’t eaten since their ill-fated hunt - and how long ago that seemed now!

They ate in silence.

 After the meal, Toba guided the Human Beings to a small room in one corner of the home. A single lamp cast long shadows, and two tight cocoons had been suspended across the room. ‘I know it’s small, but there should be room for the two of you,’ he said. ‘I hope you sleep well.’

The two Human Beings clambered into the cocoons; the fabric felt soft and warm against Dura’s skin.

Toba Mixxax reached for the lamp - then hesitated. ‘Do you want me to dampen the light?’

It seemed a strange request to Dura. She looked around, but this deep inside Parz City there were, of course, no light-ducts, no access to the open Air. ‘But then it would be dark,’ she said slowly.

‘Yes . . . We sleep in the dark.’

Dura had never been in the dark in her life. ‘Why?’

Toba looked puzzled. ‘I don’t know . . . I’ve never thought about it.’ He drew back his hand from the lamp, and smiled at them. ‘Sleep well.’ He Waved briskly away, sealing shut the room behind him.

Wriggling inside her cocoon, Dura uncoiled her length of rope from her waist, and wrapped it loosely around one of the cocoon’s ties. She knotted the rope around her knife, close enough that she could reach the knife if she needed to. Then she squirmed deeper into the cocoon, at last drawing her arms inside it. It was an odd experience to be completely enclosed like this, though strangely comforting.

She glanced across at Farr. He was already asleep, his head tucked down against his chest. She felt a burst of protective affection for her brother - and yet, she realized ruefully, he seemed less in need of protection than she did herself. Farr seemed to be absorbing the wonders and mysteries of this complex place with much more resilience and openness than Dura could find.

Dura sighed, clinging to the fragments of her dissipating feeling of protectiveness. Looking after her brother, at least nominally, made her able to forget her own sense of isolation and threat. Perhaps in an odd way, she thought drowsily, she needed Farr more than he needed her. In the quiet of the room, she became aware of noises from beyond the walls around her. There were murmured words from Toba, the uneven voice of the boy, Cris; and then it was as if her sphere of awareness expanded out beyond this single house, so that she could hear the soft insect-murmurings of thousands of humans all around her in this immense hive of people. The wooden walls creaked softly, expanding and contracting; she felt as if the whole City were breathing around her.

The cocoon soon grew hot, confining; impatiently she shoved her arms out into the marginally cooler Air. It took her a long time to find sleep.

 The next day Ito seemed a little friendlier. After feeding them again she told them, ‘I’ve a day off work today . . .’

‘Where do you work?’ Dura asked.

‘In a workshop just behind Pall Mall.’ She smiled, looking tired at the thought of her job. ‘I build car interiors. And I’m glad of a bit of free time. Sometimes, at the end of my shift, I can’t seem to get the smell of wood out of my fingers . . .’

Dura listened to all this carefully. The conversation of these City folk was like an elaborate puzzle, and she wondered where to start the process of unravelling. ‘What’s a Pall Mall?’

Cris, the son, laughed at her. ‘It’s not a Pall Mall. It’s just - Pall Mall.’

Ito hushed him. ‘It’s a street, dear, the main one leading from the Palace to the Market . . . All this must be very strange to you. Why don’t you come see the sights with me?’

Uncertain, Dura looked to Toba. He nodded. ‘Go ahead. I’ve got to head back to the ceiling-farm, but you take your time; it’s going to be a few days before Adda’s ready for visitors. And maybe Cris can look after Farr for a while.’

Ito was eyeing Dura’s bare limbs doubtfully. ‘But I don’t think we should take you out like that. Nudity’s all right for shock value - but in Pall Mall?’

Ito lent Dura one of her own garments, a one-piece coverall of some soft, pliant material. The cloth felt smoothly comfortable against Dura’s skin, but as she sealed up the front of the outfit she felt enclosed, oddly claustrophobic. She tried Waving around the room experimentally; the material rustled against her skin, and the seams restricted her movements.

After a little thought she wrapped her battered piece of rope around her waist, and tucked her wooden knife and scraper inside the coverall. The homely feel of the objects made her feel a little more secure.

Cris stared at her with a sceptical grin. ‘You won’t need a knife. It isn’t the upflux here, you know.’

Again Ito hushed him; the two adults politely refrained from comment.

Leaving Farr with Cris, the two women left the home with Toba. He led them to his car, waiting in the ‘car park’. Dura helped him harness up a team of fresh pigs from the pen in the corner.

Toba took them through a fresh maze of unfamiliar streets. Soon they left behind the quiet residential section and arrived in the bustling central areas. Dura tried to follow their route, but once again found it impossible. She was used to orienting herself against the great features of the Mantle: the vortex lines, the Pole, the Quantum Sea. She suspected that keeping a sense of direction while tracking through this warren of wooden corridors was a skill which the children of Parz must acquire from birth, but which she would have to spend many months learning.

Toba brought them to the widest avenue yet. Its walls - at least a hundred mansheights apart - were lined with green-glowing lamps and elaborate windows and doorways. Toba pulled the car out of the traffic streams and hauled on his reins. ‘Here you are - Pall Mall,’ he announced. He embraced Ito. ‘I’ll head off to the farm; I’ll be back in a couple of days. Enjoy yourselves . . .’

Ito led Dura out of the car. Dura watched, uncertain, as the car pulled away into the traffic.

The avenue was the largest enclosed space Dura had ever seen - surely the largest in the City itself. It was an immense, vertical tunnel, crammed with cars and people and full of noise and light. The two women were close to one wall; Dura could see how the wall was lined with windows, all elaborately decorated and lettered, beyond which were arrays of multicoloured clothes, bags, scrapers, bottles and globes, elaborately carved lamps, finely crafted artifacts Dura could not even recognize. People - hundreds of them - swarmed across the wall like foraging animals; they chattered excitedly to each other as they plunged through doorways.

Ito smiled. ‘Shops,’ she said. ‘Don’t worry about the crush. It’s always like this.’

All four walls of the avenue were lined with the ‘shops’. The wall opposite, a  full hundred mansheights away, was a distant tapestry of colour and endless human motion, rendered a little indistinct by the dusty Air; lamps sparkled in rows across its face and shafts of light shone from round ducts.

Pall Mall was alive with traffic. At first the swarming, braying cars seemed to move chaotically, but slowly Dura discerned patterns: there were several streams, she saw, moving up and down the avenue parallel to its walls, and every so often a car would veer - perilously, it seemed to her - from one stream to another, or would pull off Pall Mall into a side-street. The Air was thick with green jetfart, alive with the squealing of pigs. For a while Dura managed to follow Toba’s car as it worked its way along the avenue, but she soon lost it in the swirling lanes of traffic.

There was a strong, sweet smell, almost overpowering. It reminded Dura of the scented towels in Ito’s bathroom.

Ito, touching her arm, drew her towards the shops. ‘Come on, dear. People are starting to stare . . .’

Dura could hardly help goggle at the people thronging the shops. Men and women alike were dressed in extravagantly coloured robes and coveralls shaped to reveal flashes of flesh; there were hats and jewels everywhere, and hair sculpted into huge, multicoloured piles.

Ito led Dura through two or three shops. She showed her jewellery, ornaments, fine hats and clothes; Dura handled the goods, wondering at the fine craftsmanship, but quite unable to make sense of Ito’s patient explanations of the items’ use.

Ito’s persistence seemed to be wearing a little now, and they returned to the main avenue. ‘We’ll go to the Market,’ Ito said. ‘You’ll enjoy that.’

They joined a stream of people heading - more or less - for that end of Pall Mall deepest inside the City. Almost at once Dura was thumped in the small of her back by something soft and round, like a weak fist; she whirled, scrabbling ineffectually at her clothes in search of her knife.

A man hurried past her. He was dressed in a flowing, sparkling robe. In his soft white hands he held leaders to two fat piglets, and he was being dragged in an undignified way - it seemed to Dura - after the piglets, his feet dangling through their clouds of jetfart. It had been one of the piglets that had hit Dura’s back.

The man barely glanced at her as he passed.

Ito was grinning at her.

‘What’s wrong with him? Can’t he Wave like everyone else?’

‘Of course he can. But he can afford not to.’ Ito shook her head at Dura’s confusion. ‘Oh, come on, it would take too long to explain.’

Dura sniffed. The sweet smell was even stronger now. ‘What is that?’

‘Pig farts, of course. Perfumed, naturally . . .’

They dropped gently down the avenue, Waving easily. Dura found herself embarrassed by the awkward silences between herself and this kindly woman - but there was so little common ground between them.

‘Why do you live in the City?’ Dura asked. ‘I mean, when Toba’s farm is so far away . . .’

‘Well, there’s my own job,’ Ito said. ‘The farm is large, but it’s in a poor area.  Right on the fringe of the hinterland, so far upflux that it’s hard even to get coolies to work out there, for fear of . . .’ She stopped.

‘For fear of upfluxers. It’s all right.’

‘The farm doesn’t bring in as much as it should. And everything seems to cost so much . . .’

‘But you could live in your farm.’ The thought of that appealed to Dura. She liked the idea of being out in the open, away from this stuffy warren - and yet being surrounded by an area of cultivation, of order; to know that your area of control extended many hundreds of mansheights all around you.

‘Perhaps,’ Ito said reluctantly. ‘But who wants to be a subsistence farmer? And there’s Cris’s schooling to think of.’

‘You could teach him yourself.’

Ito shook her head patiently. ‘No, dear, not as well as the professionals. And they are only to be found here, in the City.’ Her tired, careworn look returned. ‘And I’m determined Cris is going to get the best schooling we can afford. And  stick it to the end, despite his dreams of Surfing.’

Surfing?

Dura fell silent, trying to puzzle all this out.

Ito brightened. ‘Besides - with all respect to you and your people, dear - I wouldn’t want to live on some remote farm, when I could be surrounded by all this. The shops, the theatres, the libraries at the University . . .’ She looked at Dura curiously. ‘I know this is all strange to you, but don’t you feel the buzz of life here? And if, one day, we could move a bit further Upside . . .’

‘Upside?’

‘Closer to the Palace.’ Ito pointed upwards, back the way they had come. ‘At the top of the City. All of this side of the City, above the Market, is Upside.’

‘And below the Market . . .’

Ito blinked. ‘Why, that’s the Downside, of course. Where the Harbour is, and the dynamo sheds, and cargo ports, and sewage warrens.’ She sniffed. ‘Nobody  would live down there by choice.’

Dura Waved patiently along, the unfamiliar clothes scraping across her legs and back.

As they descended, the walls of Pall Mall curved away from her like an opening throat, and the avenue merged smoothly into the Market. This was a spherical chamber perhaps double the width of Pall Mall itself. The Market seemed to be the endpoint of a dozen streets - not just the Mall - and traffic streams poured through it constantly. Cars and people swarmed over each other chaotically; in the dust and noise, Dura saw drivers lean out of their cars, bellowing obscure profanities at each other. There were shops here, but they were just small, brightly coloured stalls strung in rows across the chamber. Stallkeepers hovered at all angles, brandishing their wares and shouting at passing customers.

At the centre of the Market was a wheel of wood, about a mansheight across. It was mounted on a huge wooden spindle which crossed the chamber from side to side, cutting through the shambolic stalls; the spindle must have been hewn from a single Crust-tree, Dura thought, and she wondered how the carpenters  had managed to bring it here, into the heart of the City. The wheel had five spokes, from which ropes dangled. The shape of the wheel looked vaguely familiar to Dura, and after a moment’s thought she recalled the odd little talisman which Toba wore around his neck, the man spreadeagled against a wheel. Wasn’t that five-spoked too?

Ito said, ‘Isn’t this great? These little stalls don’t look like much but you can get some real bargains. Good quality stuff, too . . .’

Dura found herself backing up, back towards the Mall they’d emerged from. Here, right in the belly of this huge City, the noise, heat and constant motion seemed to crowd around her, threatening to overwhelm her.

Ito followed her and took her hand. ‘Come on,’ she said. ‘Let’s find somewhere quieter and have something to eat.’

 Cris’s room was a mess. Crumpled clothes, all gaudily coloured, floated through the Air like discarded skin; from among the clothes’ empty limbs, bottles of hair-dye protruded, glinting in the lamplight. Cris pushed his way confidently into this morass, shoving clothes out of the way. Farr didn’t find it so easy to enter the room. The cramped space, the clothes pawing softly at his flesh, gave him an intense feeling of claustrophobia.

Cris misread his discomfiture. ‘Sorry about the mess. My parents give me hell about it. But I just can’t seem to keep all this junk straight.’ He tipped back in the Air and rammed at a mass of clothing with both feet; the clothing wadded into a ball and compressed into one corner, leaving the Air marginally clearer; but even as Farr watched the clothes slowly unravelled, reaching out blindly with empty sleeves.

Farr peered around, wondering what he was supposed to say. ‘Some of your belongings are - attractive.’

Cris gave him an odd look. ‘Attractive. Yeah. Well, not half as attractive as they could be if we had a little more money to spare. But times are hard. They’re always hard.’ He dived into the bundles of clothing once more, pulling them apart with his hands, evidently searching for something. ‘I suppose money doesn’t mean a thing, where you grew up.’

‘No,’ Farr said, still unsure what money actually was. Oddly, he had heard envy in Cris’s voice.

Cris had retrieved something from within the cloud of clothing: a board, a thin sheet of wood about a mansheight long. Its edges were rounded and its surface, though scored by grooves for gripping, was finely finished and polished so well that Farr could see his reflection in it. A thin webbing of some shining material had been inlaid into the wood. Cris ran his hand lovingly over the board; it was as if, Farr thought, he were caressing the skin of a loved one. Cris said, ‘It sounds great.’

‘What does?’

‘Life in the upflux.’ Cris looked at Farr uncertainly.

Again Farr didn’t know how to answer. He glanced around at Cris’s roomful of possessions - none of which he’d made himself, Farr was willing to bet - and let his look linger on Cris’s stocky, well-fed frame.

‘I mean, you’re so free out there.’ Cris ran his hand around the edge of his polished board. ‘Look, I finish my schooling in another year. And then what? My parents don’t have the money for more education - to send me to the University, or the Medical College, maybe. Anyway, I don’t have the brains for any of that.’ He laughed, as if proud of the fact. ‘For someone like me there are only three choices here.’ He counted them off on his callus-free fingers. ‘If you’re stupid, you end up in the Harbour, fishing up Corestuff from the underMantle - or maybe you can lumberjack, or you might end up in the sewage runs. Whatever. But if you’re a little smarter you might get into the Civil Service, somewhere. Or - if you can’t stand any of that, if you don’t want to work for the Committee - you can go your own way. Set up a stall in the Market. Or work a ceiling-farm, like my father, or build cars like my mother. And spend your life breaking your back with work, and paying over most of your money in tithes to the Committee.’ He shrugged, clinging to his board; his voice was heavy with despondency, with world-weariness. ‘And that’s it. Not much of a choice, is it?’

If Farr had closed his eyes he might have imagined he was listening to an old, time-beaten man like Adda rather than a boy at the start of his life. ‘But at least the City keeps you fed, and safe, and comfortable.’

‘But not everyone wants to be comfortable. Isn’t there more to life than that?’ He looked at Farr again with that odd tinge of envy. ‘That’s what Surfing offers me . . . Your life, in the upflux, must be so - interesting. Waking up in the open Air, every day. Never knowing what the day is going to bring. Having to go out and find your own food, with your bare hands . . .’ Cris looked down at his own smooth hands as he said this.

Farr didn’t know what to reply to all this. He had come to think of the City folk as superior in wisdom, and it was a shock to find one of them talking such rubbish.

Looking for something to say, he pointed to the board Cris was still cradling. ‘What’s this?’

‘My board. My Surfboard.’ Cris hesitated. ‘You’ve never seen one before?’

Farr reached out and ran his fingertips over the polished surface. It was worked so finely that he could barely feel the unevenness of the wood; it was like touching skin - the skin of a very young child, perhaps. The mesh of shining threads had been inlaid into a fine network of grooves, just deep enough to feel.

‘It’s beautiful.’

‘Yes.’ Cris looked proud. ‘It’s not the most expensive you can get. But I’ve put a hell of a lot of work into it, and now I doubt there’s a better board this side of Pall Mall.’

Farr hesitated, embarrassed by his utter ignorance. ‘But what’s it for?’

‘For Surfing.’ Cris held the board out horizontally and flipped up into the Air, bringing his bare feet to rest against the ridged board. The board drifted away from him, of course, but Farr could see how expertly Cris’s feet moved over the surface, almost as if they were a second pair of hands. Cris held his arms out and swayed in the Air. ‘You ride along the Magfield, like this. There’s nothing like it. The feeling of power, of speed . . .’

‘But how? Do you Wave?’

Cris laughed. ‘No, of course not.’ Then he looked more thoughtful. ‘At least, not quite.’ He flipped off the board, doing a neat back-somersault in the cramped room, and caught the board. ‘See the wires inlaid into the surface? That’s Corestuff. Superconducting. That’s what makes the boards so damn expensive.’ He rocked the board in the Air with his arms. ‘You work it like this, with your legs. See? It’s like Waving, but with the board instead of your body. The currents in the superconductors push against the Magfield, and . . .’ He shot his hand through the Air. ‘Whoosh!’

Farr thought about it. ‘And you can go faster than Waving?’

‘Faster?’ Cris laughed again. ‘You can be faster than any car, faster than any farting pig - when you get a clear run, high above the Pole, you feel as if you’re going faster than thought.’ His expression turned misty, dreamlike.

Farr watched him, fascinated and curious.

‘So that’s what the board is for . . . sort of. But it’s also my way out of here. Out of my future. Maybe.’ Cris seemed awkward now, almost shy. ‘I’m good at this, Farr. I’m one of the best in my age group; I’ve won a lot of the events I’ve been eligible for up to now. And in a couple of months I qualify for the big one. The Games. I’ll be up against the best, my first chance . . .’

‘The Games?’

‘The biggest. If you do well there, become a star of the Games, then Parz just opens her legs for you.’ Cris laughed coarsely at that, and Farr grinned uncertainly. ‘I mean it,’ Cris said. ‘Parties at the Palace. Fame.’ He shrugged. ‘Of course it doesn’t last forever. But if you’re good enough you never lose it, the aura. Believe me . . . Will you still be around, for the Games?’

‘I don’t know. Adda . . .’

‘Your friend in the Hospital. Yeah.’ Cris’s mood seemed to swing to embarrassment again. ‘Look, I’m sorry for going on about Surfing. I know you’re in a difficult situation.’

Farr smiled, hoping to put this complex boy at his ease. ‘I enjoy hearing you talk.’

Cris studied Farr speculatively. ‘Listen, have you ever tried Surfing? No, of course you haven’t. Would you like to? We could meet some people I know . . .’

‘I don’t know if I’d be able to.’

‘It looks simple,’ Cris said. ‘It is simple in concept, but difficult to do well. You have to keep your balance, keep the board pressed between you and the Magfield, keep pushing down against the flux lines to build up your speed.’ He closed his eyes briefly and rocked in the Air.

‘I don’t know,’ Farr said again.

Cris eyed him. ‘You should be strong enough. And, coming from the upflux, your sense of balance and direction should be well developed. But maybe you’re right. You’re barrel-chested, and your legs are a little short. Even so it mightn’t be impossible for you to stay aboard for a few seconds . . .’

Farr found himself bridling at this cool assessment. He folded his arms. ‘Let’s do it,’ he said. ‘Where?’

Cris grinned. ‘Come on. I’ll show you.’

Ito took Dura to the Museum.

This was situated in the University area of the City - far Upside, as Dura was learning to call it; in fact, not very far below the Palace itself. The University was a series of large chambers interconnected by richly panelled corridors. Ito explained that they weren’t allowed to disturb the academic calm of the chambers themselves, but she was able to point out libraries, seminar areas filled with groups of earnest young people, arrays of small cells within which the scholars worked alone, poring over their incomprehensible studies.

The University was close to the City’s outer wall, and was so full of natural light the Air seemed to glow. There was an atmosphere of calm here, an intensity which made Dura feel out of place (even more than usual). They passed a group of senior University members; these wore flowing robes and had shaved off their hair, and they barely glanced at the two women as they Waved disdainfully past.

She leaned close to Ito and whispered, ‘Muub. That Administrator at the Hospital. He shaved his head. Does he belong here too?’

Ito smiled. ‘I’ve never met the man; he sounds a little too grand for the likes of us. But, no, if he works at the Hospital he has no connection now with the University. But he may once have studied here, and he wears the bald fashion as a reminder to the rest of us that once he was a scholar.’ Her smile was thin, Dura thought, and tired-looking. ‘People do that sort of thing, you know.’

‘Did you - study - at the University? Or Toba?’

‘Me?’ Ito laughed, gently. ‘Do I look as if I could ever have afforded it? . . . It would be wonderful if Cris could make it here, though. If only we could find the fees - it would give him something higher, something better to aim for. Maybe he wouldn’t waste so much time on that damn Surfboard.’

The Museum was a large cube-shaped structure at the heart of the University complex. It was riddled with passageways and illumination shafts, so that light seeped through the whole of its porous bulk. As they moved slowly through the maze of passageways, the multitude of ports and doorways seemed to conceal a hundred caches of treasure.

One corridor held rows of pigs, rays and Crust-spiders. At first the creatures, looming out of the darkness, made Dura recoil; but she soon realized that these animals were no threat to her - and never would be to anyone else. They were dead, preserved somehow, fixed to the walls of this place in grim parodies of their living postures: gazing at the magnificent, outstretched wings of a ray, pinned against a frame of wood, Dura felt unaccountably sad. A little further along a display showed an Air-pig - dead like the others, but cut open and splayed out with its organs - small masses of tissue fixed to the inner wall of the body - now glistening, exposed for her inspection. Dura shuddered. She had killed dozens of Air-pigs, but she could never have brought herself to touch this cold, clean display.

Oddly, there was no smell in these corridors, either of life or death.

They came to an area containing human artifacts. Much of it was from the City itself, Dura gathered, but from ages past; Ito laughed as she pointed to clothes and hats mounted on the walls. Dura smiled politely, not really seeing  the joke. There was a model of the City, finely carved of wood and about a mansheight tall. There was even a lamp inside so that the model was filled with light. Dura spent some time peering at this in delight, with Ito pointing out the features of the City. Here was a toy lumber train entering one of the great ports Downside, and here was the Spine leading down into the underMantle; tiny cars carrying model Fishermen descended along the Spine, seeking lodes of precious Corestuff. And the Palace at the very crown of the City - at the farthest Upside of all - was a rich tapestry glowing with life and colour.

Further along, there were small cases containing artifacts from outside the City. Ito touched her arm. ‘Perhaps you’ll recognize some of this.’ There were spears, and knives, all carved from wood; she saw nets, ponchos, lengths of rope.

Upfluxer artifacts.

None of them looked as if they had come from the Human Beings themselves. But, said Ito, that wasn’t so surprising; there were upfluxer bands all around the fringe of Parz’s hinterland, right around the Star’s Polar cap. Dura studied the objects, aware of her own knife, her rope still wrapped around her waist. The things she carried wouldn’t be out of place inside one of these displays, she realized. With a tinge of bitterness, she wondered if these people would like to pin her and her brother up on the walls, like that poor, dead ray.

Finally, Ito brought her to the Museum’s most famous exhibit (she said). They entered a spherical room perhaps a dozen mansheights across. The light here was dim, coming only from a few masked wood-lamps, and it took some time for Dura’s eyes to adapt to the darkness.

At first she thought there was nothing here, that the chamber was empty. Then, slowly, as if emerging from mist, an object took shape before her. It was a cloud about a mansheight across, a mesh of some shining substance. Ito encouraged her to move a little closer, to push her face closer to the surface of the mesh. The exhibit was like a tangled-up net, composed of cells perhaps a handsbreadth across. And Dura saw that within the cells of the main mesh there was more detail: sub-meshes, composed of fine cells no wider than a hair-tube. Perhaps, Dura wondered, if she could see well enough she would find still more cells, almost invisibly tiny, within the hair-scale mesh.

Ito showed Dura a plaque on the wall, inscribed with text on the display. ‘“The structure is fractal.”’ Ito pronounced the word carefully. ‘“That is, it shows a similar structure on many scales. Corestuff lends itself to this property, being composed of hyperons, bags of quarks in which are dissolved the orderly nucleons - the protons and neutrons - of the human world.

‘“In regions humans can inhabit Corestuff exists in large metastable islands of matter - the familiar Corestuff bergs retrieved by Fishermen, and used to construct anchor-bands, among other artifacts . . .

‘“But further in, in the deep Core, the hyperonic material can combine to form extraordinary, rich structures like this model. The representation here is based on guesswork - on fragmentary tales from the time of the Core Wars, and on half-coherent accounts of Fishermen. Nevertheless, the University scholars feel that . . .”’

‘But,’ Dura interrupted, ‘what is it?’

Ito turned to her, her face round and smooth in the dim light. ‘Why, it’s a Colonist,’ she said.

‘But the Colonists were human.’

‘No,’ Ito said. ‘Not really. They abandoned us, stealing our machines, and went down into the Core.’ She looked sombre. ‘And this is what they became. They lived in these structures of Corestuff.’

Dura stared into the deep, menacing depths of the model. It was as if, here in the belly of the City, she had been transported to the Core itself and left to face this bizarre, monstrous entity alone.




8

Clutching his Surfboard, Cris led Farr through the heart of the City.

They followed a tangle of subsidiary streets, avoiding the main routes. Farr tried to memorize their path, but his rudimentary sense of City-bound direction was soon overwhelmed. Lost, baffled, but following Cris doggedly, he involuntarily glanced around, looking for the Quantum Sea, the angle of the vortex lines to orient himself. But of course, here deep in the guts of Parz, the faceless wooden walls hid the world.

After a time, though, he realized that they must have passed below the City’s rough equator and moved into the region called the Downside. The walled streets here were meaner, with illumination shafts and wood-lamps far separated. There were few cars and fewer Wavers, and the doors to dwelling-places off the Downside streets, battered and dirty, looked impenetrably solid. Cris didn’t comment on the changed environment - he kept up his chatter of Surfing as if oblivious - but Farr noticed how the City boy kept his precious board clutched tight against his chest, shielding it with his body.

At length they came to a wide, oval port set in a street wall. The shaft beyond this port, about ten mansheights across, was much plainer than any City street - long and featureless, and with scuffed, unfinished-looking walls - but it led, Farr saw, to an ellipse of clear, precious Airlight. He stared hungrily into that light, marvelling at how the bright yellow glow glittered from scraped-smooth patches of wall.

‘Are we going down here?’

‘Through this cargo port? Out through the Skin? But that’s against City ordinances . . .’ Cris grinned. ‘You bet we are.’ With a whoop, Cris placed one hand on the lip of the elliptical entrance and somersaulted into the shaft. His board clutched above his head, he flapped his arms, Waving in reverse feet-first down the shaft. Farr, clumsier, clambered over the lip of the port and plunged down. Laughing, their voices echoing from the wooden walls, the boys tumbled towards the open Air.

Farr shot out of the oppressive wall of the City and spread his arms and legs, drinking in the yellow-shining Air and staring up at the arc of the vortex lines.

Cris was looking at him sceptically. ‘Are you okay?’

‘I’m just glad to be out in the Air . . . even if it is this sticky Polar stuff.’

‘Right. Not like back in the good old upflux, eh?’ Cris levelled his board, flexed it with the palm of his hand experimentally against the Magfield.

Farr rolled luxuriously in the Air. The port they’d emerged from was a rough-rimmed mouth set in the wooden outer hull - the Skin - and it loomed around them still, as if threatening to snap down on them, to swallow them back into the City’s wooden guts. But the boys were drifting in the Air, away from the City, and Farr saw that this port was just one of an array of similar entrances which stretched across the face of the City in all directions, as far as he could see. Farr tried to pick out identifying features of ‘their’ port, so he could find it again if he needed to. But it was simply a crudely finished gash in the wooden Skin, unmarked, with nothing to distinguish it from a hundred others. Farr soon gave up the effort of memorizing. After all, if he did get lost, even if he found this particular port again he’d never find his way back to the Mixxaxes’ home through the City streets.

He flipped his legs and pulled a little further away from the City. The Skin was like a gigantic mask, looming over him. This close he could see its detail - how it was crudely cobbled together from mismatched sections of wood and Corestuff - but it was hugely impressive nevertheless. The dozens of cargo ports in this part of the Skin were, he thought, like mouths, continually ingesting; or perhaps like capillary pores, taking in a granular Air of wood and food. As he pulled back still further he saw the huge, unending falls from the sewage outlets spread across the base of the City; the roar of the semisolid stuff tumbling into the underMantle seemed to fill the Air.

The City - battered and imperfect as it might be - was magnificent, he realized slowly; it was like an immense animal, noisily alive, utterly oblivious of his own tiny presence before its face.

He heard his name called.

He glanced around, but Cris had gone. Farr felt an absurd stab of disorientation - after all, he had a far smaller chance of getting lost out here than in the City’s guts - and twisted, staring around. There was Cris, his orange coverall bright, a distant, waving figure suspended on his Surfboard. He was close to the Skin but far above Farr’s head. He’d slipped away while Farr was daydreaming.

Embarrassed, a little irritated, Farr thrust at the Air, letting the upfluxer strength in his legs hurl him towards Cris.

Cris watched him approach, grinning infuriatingly. ‘Keep up. There are people waiting for us.’ He clambered back onto his board, turned and led the way.

Farr followed, perhaps a mansheight behind; one after the other the boys soared over the face of the City.

Cris’s Surfing technique was spectacular, bearing little relation to the cut-down caricature he had shown Farr inside the City. Cris pivoted the gleaming board under one bare foot while thrusting with the other heel at the back of the board, making it Wave vigorously. His bare soles seemed able to grip at the surface’s fine ridges. He kept his arms stretched out in the Air for balance, and the muscles in the City boy’s legs worked smoothly. The whole process looked wonderfully easy, in fact, and Farr felt a dull itch - in the small of his back and in his calves - as he stared at Cris. He longed to try out the Surfboard for himself.  Why, with his enhanced strength, here at the Pole, he could make the damn thing fly . . .

But he couldn’t deny Cris’s skill as he expertly levered his mass and inertia against the soft resistance of the Magfield. The speed and grace of Cris’s motion, with electron gas crackling around the Corestuff strips embedded in the board, was nonchalant and spectacular.

They were climbing up and around the City’s Skin, generally away from the sewage founts at the base but on a diagonal line across the face. They crossed one of the huge Longitude anchor-bands. Farr saw how the band was fixed to the Skin by pegs of Corestuff at intervals along its length. The gleaming Corestuff strip was wider than a mansheight, and - in response to the huge currents surging through the band’s superconducting core - electron gas played unceasingly over its smooth surface. The Magfield here was distorted, constricted by the band’s field; it felt uneven, harsh, tight around Farr’s chest.

Cris clambered off his board and joined Farr in Waving away from the Skin, working cautiously past the anchor-band. ‘Magfield’s too spiky here,’ Cris said curtly. ‘You can’t get a proper grip.’

Past the anchor-band, the Skin unfolded before Farr’s gaze. He’d expected the Skinscape to be featureless, uniform, except for the random blemishes of its construction. But it was much too huge to allow such uniformity, he soon realized. As they climbed towards the City’s equator, towards the Upside areas, the huge cargo ports and public Air-shafts became more sparse, to be replaced by smaller, tidier doorways evidently meant for humans and Air-cars, and by small portals which must be windows or light-shafts for private dwellings. A man leaned out of a window and hurled out a bowl of what looked like sewage; the stuff sparkled as it dispersed. Cris cupped his hands around his mouth and called down a greeting. The man - squat and yellow-haired - peered out into the sky, startled. When he spotted the boys he shook his fist at them, shouting something angry but indistinguishable. Cris yelled abuse back, and Farr joined in, shaking his fist in return. He laughed, exhilarated by this display of disrespect; he felt free, young, healthy, released from the confines of the City, and the comparison with the sour old man in his windowed cell made his condition all the sweeter.

They flew past an area of hull covered by a crude framework, a rectangular lattice of wood. Behind the framework the Skin was broken open, exposing small chambers within the City lit by dim green wood-lamps. Huge sections of wooden panelling drifted in the Air outside the City, attached loosely to the framework by lengths of rope; men and women clambered over the framework, hauling at the panels and hammering them into place in the gaps in the Skin.

‘Repairs,’ said Cris in uninterested response to Farr’s question. ‘They go on all the time. My father says the City’s never really been finished; there’s always some section of it that needs rebuilding.’

They arced high across a comparatively blank area of hull, unblemished by door, window or port. Farr looked back to see the last small portals recede over the City’s tightly curving horizon, and soon there was no break in the Skin in sight. Cris Surfed on in silence, subdued. Moving over this featureless Skinscape  Farr felt absurdly as if he had been rejected by the City, thrown out and shunned - as if it had turned its back.

Now they passed another group of humans clambering over the Skin. At first Farr thought this must be another set of repair workers, but the Skin here was unbroken, clearly undamaged. And there was no repair scaffolding - just a loose net spread across the Skin. A group of perhaps twenty adults were huddled in one corner of their net, engaged in some unidentifiable project. Peering down as they passed, Farr saw how belongings had been stuffed loosely into the net; he saw spears, crude clothing and smaller folded-up nets that wouldn’t have seemed out of place among the belongings of the Human Beings. There was even a small colony of Air-pigs which jostled slowly against the wooden wall, bound by ropes to a peg which had been hammered into the Skin. An infant child squirmed inside the net, crying; its wails, sweet and distant, carried through the silent Air to Farr.

A woman, fat and naked, turned from whatever she was engaged in with her companions, and peered up at the boys. Farr saw how her fists were clenched. He looked to Cris for a lead, but the City boy simply Waved on with his board, keeping his eyes averted from the little colony below.

Farr, burning with curiosity, glanced down again. To his relief he saw that the woman had turned away and was returning to her companions, evidently forgetting the boys.

‘Skin-riders,’ Cris said dismissively. ‘Scavengers. There are whole colonies of them, living off remote bits of the Skin like this.’

‘But how do they survive?’

‘They take stuff from the sewage founts, mostly. Filter it out with those nets of theirs. Some of it they consume themselves, and some they use to feed their pigs. Many of them hunt.’

‘Doesn’t anybody mind?’

Cris shrugged. ‘Why should they? The Skin-riders are out of the way in places like this, and they don’t absorb any of the City’s resources. You could say they make Parz more efficient by extracting what they can out of everyone else’s waste. The Committee only takes action against them when they go rogue. Turn bandit. Some tribes do, you know. They ring the exit portals, waiting to descend on slower-moving cars. They kill the drivers and steal the pigs; they’ve no use for the cars themselves. And sometimes they turn on each other, fighting stupid little Skin-wars no one else understands. Then the guards step in. But apart from that, I guess the City is big enough to support a few leeches on its face.’ He grinned. ‘Anyway, there’ll always be Skin-riders; you could never wipe them out. Not everyone can live their lives inside six wooden walls.’ He bent his knees, flourishing the board. ‘Which is one reason I’m out here today. I’d have thought you’d understand that, Farr. Maybe the Skin-riders are a little like your people.’

Farr frowned. Maybe there was a surface comparison, he thought. But Human Beings would never allow themselves to become so - so filthy, he thought, so poor, to live so badly - as the Skin-riders he had seen.

And no Human Being would accept the indignity of living by scavenging the waste of others.

The squalid little colony of Skin-riders was soon hidden by the wooden limb of the City face, and Cris led Farr further across the featureless Skin.

Farr spotted the girl before Cris saw her.

She was a compact, lithe shape swooping around the vortex lines, high above the City. Electron gas sparkled around her Surfboard, underlighting the contours of her body. There was a grace, a naturalness about her movements which far eclipsed even Cris’s proficiency, Farr thought. The girl saw them approaching and waved her arms in greeting, shouted something inaudible.

They came to another net, stretched over the wooden Skin between a series of pegs, just as the Skin-riders’ had been. But this net was evidently abandoned: torn and fraying, the net flapped emptily, containing nothing but what looked like the sections of a Surfboard snapped in half, a few clothes tucked behind knots in the net, and some crude-looking tools.

Cris drifted to a halt over the net and locked an anchoring hand comfortably into a loop of rope. ‘That’s Ray,’ he said enviously. ‘The girl. That’s what she calls herself anyway . . . after the rays of the Crust-forests, you see.’

Farr squinted up at the girl; she was spiralling lazily around a vortex line as she approached them, electron glow dazzling from her skin. ‘She looks good.’

‘She is good. Too bloody good,’ Cris said with a touch of sourness. ‘And she’s a year younger than me . . . My hope is there’s going to be room for both of us in the Games.’

‘What is this place?’

Cris flipped his Surfboard in the Air and watched it somersault. ‘Nowhere,’ he said. His voice was deliberately casual. ‘Just an old Skin-rider net, in a bit of the Skinscape that’s hardly ever visited. We just use it as a base. You know, a place to meet, to Surf from, to keep a few tools for the boards.’

Just a base to Surf from . . . Cris’s tone made it sound a lot more important than that, to him. Farr watched the girl approach, casually skilful, slowing as she rode the Magfield towards the Skin. He thought of what it must be like to be accepted by a group of people like Cris and this girl Ray - to have a place like this to come to, hidden from the gaze of families and the rest of the City.

He could barely imagine it. He realized suddenly that he’d never even been out of sight of his family before the Glitch that killed his father. A place like this must mean a great deal.

He wanted to ask Cris more questions. Who were these Surfers? What were they like? How many of them were there? . . . But he kept quiet. He didn’t want to be the clumsy outsider from the upflux - not here, not with these two. He wanted them to accept him, to make him one of theirs - even just for a day.

Maybe if he kept his mouth shut as much as possible they would think he knew more than he did.

The girl, Ray, performed one last roll through the Air and stepped lightly off her board before them. With one small ankle she flipped the board up, caught it in one hand, and tucked it into a gap in the net. She hooked a hand into the net, close to Cris’s, and smiled at him and Farr. She was nude, and her long hair  was tied back from her face; there were streaks of yellow dye across her scalp, just as Cris affected.

‘You’re on your own today?’ Cris asked.

She shrugged, breathing heavily. ‘Sometimes I prefer it that way. You can get some real work done.’ She turned to Farr, a look of lively interest on her face. ‘Who’s this?’

Cris grinned and clapped a hand on Farr’s shoulder. ‘He’s called Farr. He’s staying with us. He’s from a tribe called the Human Beings.’

‘Human Beings?’

‘Upfluxers,’ Cris said with an apologetic glance at Farr.

The girl’s smile broadened, and Farr was aware of her light gaze flicking over him with new interest. ‘An upfluxer? Really? So what do you make of Parz? Dump, isn’t it?’

Farr tried to find something to say.

He couldn’t take his eyes off the girl. Her face was broad, intelligent, vividly alive, her perfect nostrils shining. She was still breathing deeply after her exertions, and her chest and shoulders were rising and falling smoothly. The capillary pores across her chest and between her small breasts were wide and dark.

Cris was staring at him strangely, and Ray was watching him, interested, amused. He had to find something to say. ‘It’s okay. Parz is fine. Interesting.’  Interesting. What a stupid thing to say. His voice sounded booming and uncontrolled, and he was aware of his bulky, overmuscled body, his hands huge and useless at his side.

She let herself drift a little closer to him. He tried to keep his eyes on her face. Her nakedness was spectacular. But that didn’t make sense; the Human Beings had always gone naked, save for occasional toolbelts or ponchos, so why should he be so disturbed now? He must have become accustomed to bodies hidden by City clothes, like the light coveralls he and Cris were wearing; Ray’s sudden nudity by contrast was impossible to ignore. Yes, that must be it . . .

But now he felt a deep warmth in his lower belly. Oh, blood of the Xeelee, help me. Like an independent creature - utterly without his volition - his penis was trying to push out of its cache. He leaned forward, hoping that folds in the cloth of his coveralls would hide him. But the girl’s eyes were wide and appraising, and he could see a smile forming on her small mouth. She knew. She knew all about him.

‘“Interesting”,’ she repeated. ‘Maybe, if you haven’t had to grow up in it.’

‘We saw you practising,’ Cris said. ‘You’re looking good.

‘Thanks.’ She looked at Cris awkwardly. ‘I’ve been selected for the Games. Had you heard that?’

‘Already?’ Farr could see envy battling with affection for the girl on Cris’s face. ‘No, I - I mean, I’m pleased for you. Really, I am.’

She brushed Cris’s shoulder with her fingertips. ‘I know. And it’s not too late for you.’ She took her board from the net. ‘Come on, let’s practise.’

Cris glanced at Farr. ‘Yes, soon. But first . . .’ He held out his board to Farr. ‘Would you like to try it?’

Farr took the board hesitantly. He ran the palm of his hand across its surface.  The wood was more finely worked than any object he’d ever held, and the inlaid strips of Corestuff were cold and smooth. ‘Don’t you mind?’

Cris laughed easily. ‘As long as you bring it back whole, no. Go with Ray - she’s a better Surfer than me, and a better teacher. I’ll wait here until you’re done.’

Farr looked at Ray. She smiled at him. ‘Come on, it’ll be fun.’ She took the board from him - her fingers brushed the back of his hand, lightly, sending a thrill through him which caused his penis to stir again - and laid the board along the Magfield, flat. She patted its surface with its criss-cross inlay of Corestuff strips. ‘Surfing’s easy. It’s just like Waving, but with your feet and your board instead of your legs. All you have to remember is to keep contact with your board, to keep pushing against the Magfield . . .’

With Ray’s help, and Cris’s, Farr clambered onto the board and learned how to rock it with his toes and heels. At first it seemed impossible - he kept kicking the board away, clumsily - and he was aware of the eyes of Ray on every galumphing movement. But each time he fell away he retrieved the board and climbed back on.

Then, suddenly, he had it. The secret was not strength, really, but gentleness, suppleness, a sensitivity to the soft resistance of the Magfield. It was enough to rock the board steadily and evenly across the Magfield flux paths, to keep the pressure of his feet less than the counterpressure of the Magfield so that the board stayed attached to the soles of his bare feet. When a downstroke with one foot was completed, he bent his legs slowly and pushed the other end of the board down in its turn. Gradually he learned to build up the tempo of this rocking motion, and wisps of electron gas curled about his toes as induced current began to flow in the Corestuff inlays.

The board - Waving just as the girl had said - carried him gracefully, effortlessly across the flux lines.

He learned to slow, to turn, to accelerate. He learned when to stop rocking the board, simply to allow his momentum to carry him arcing across the Magfield.

He had no idea how long it took him to learn the basics of Surfing. He was only peripherally aware of Cris’s continuing patience, and he even forgot, for quite long periods, the nearness of Ray’s bare, lithe body. He sailed across the sky. It was, he thought, like learning to Wave for the first time. The board felt natural beneath his feet, as if it had always been there, and he suspected that a small, inner part of him - no matter what he did or where he went - would always cling to the memory of this experience, utterly addicted.

Ray swooped down before him, inverted and with hands on bare hips. ‘All right,’ she said. ‘You’ve got the basics. Now let’s really Surf. Come on!’

 High over the Pole, Farr surged along the corridors of light marked out by hexagonal arrays of vortex lines. The lines surged past him with immense, unimaginable speed. The soft bodies of floating spin-spider eggs padded at his face and legs as he flew, and the Air brushed at his cheeks, the tiny viscosity of its non-superfluid component resisting him feebly. The Quantum Sea was a purple floor far below him, delimiting the yellow Air; and the City was a vast,  complex block of wood and light, hanging over the Pole, huge yet dwarfed by the Mantlescape.

Ahead of him the girl Ray looped around vortex lines with unconscious skill, electron light shimmering from her calves and buttocks.

His face was stretched into a fierce grin. He knew the grin was there, he knew Ray must be able to see it, and yet he couldn’t keep it from his face. Surfing was  glorious. His head rattled with the elements of complex, unrealistic schemes by which he might acquire his own board, join this odd, irregular little troupe of Skin-based Surfers, maybe even enter some future Games himself.

Ray turned and swept close to him. ‘You’re doing fine,’ she shouted.

‘I still feel as if I might fall off any moment.’

She laughed. ‘But you’re strong. That makes up for a lot. Come on. Try a spiral.’

She showed him how to angle his body back and push the board across the Magfield, so that he moved in slow, uneven, sweeping curves around a vortex line. Still he was hurtling forward through the sky, but now the huge panorama wheeled steadily around him. He stared down at his body, at the board; blue highlights from the corridors of vortex lines and the soft purple glow of the Sea cast complex shadows across his board.

He pushed at the Air harder, trying like Ray to tighten his spirals around the vortex lines. This was the most difficult manoeuvre he’d attempted, and he was forced to concentrate, to think about each motion of his arms and legs.

His foot slipped on the board’s ridges. He stumbled through the Air, upwards towards the vortex line at the axis of his spiral. The board fell away from his feet. As he came within a mansheight of the vortex line he felt the Air thicken, drag at his chest and limbs. He was picked up and hurled around the vortex singularity, and sent tumbling away into the Air.

He rolled on his back and kicked easily at the Air, Waving himself to a stop. He lay against the soft resistance of the Magfield, laughing softly, his chest dragging at the Air.

Ray came slithering across the Magfield on her board; she carried Cris’s board under her arm. ‘I bet you couldn’t do that again if you tried.’

He took the board from her. ‘I guess I should take this back to Cris. He’s been very patient.’

She shrugged, and pushed a stray length of hair away from her face. ‘I suppose so. You want one more run first?’

He hesitated, then felt his grin return. ‘One more.’

Suddenly he twisted the board in the Air, bent his knees and slipped the board under his feet. He thrust at the length of wood as rapidly as he could, and soared away through a tunnel of vortex lines. Behind him he heard her laugh and clamber onto her own board.

He sailed over the Pole, over the passive bulk of Parz City once more. He thrust at the board, still awkwardly he knew, but using all his upfluxer strength now. The vortex lines seemed to shoot past like spears, slowly curving, and the weak breeze of the Air plucked at his hair.

The corridor of vortex light was infinite before him. The ease of movement,  after the restriction of spiralling, was exhilarating. He was moving faster than he’d ever moved in his life. He opened his mouth and yelled.

He heard Ray shouting behind him. He glanced over his shoulder. She was still chasing him, but he’d given himself a good lead. It would take her a while to catch him yet. She was cupping a hand around her mouth and calling something, even as she Surfed. He frowned and looked more closely, but he couldn’t make out what she was trying to tell him. Now she was pointing at him - no, past him.

He turned his head again, to face the direction of his flight. There was something in his path.

Spin-web.

The fine, shining threads seemed to cover the sky before him. He could see where the web was suspended from the vortex line array by small, tight rings of webbing which encircled the vortex lines without quite touching the glowing spin-singularities. Between the anchor rings, long lengths of thread looped across the vortex arrays. The complex mats of threads were almost invisible individually, but they caught the yellow and purple glow of the Mantle, so that lines of light formed a complex tapestry across the sky ahead.

It was really very beautiful, Farr thought abstractedly. But it was a wall across the sky.

The spin-spider itself was a dark mass in the upper left corner of his vision. It looked like an expanded, splayed-open Air-pig. Each of its six legs was a mansheight long, and its open maw would be wide enough to enfold his torso. It seemed to be working at its web, repairing broken threads perhaps. He wondered if it had spotted him - if it had started moving already towards the point where he would impact the net, or if it would wait until he was embedded in its sticky threads.

Only a couple of heartbeats had passed since he’d seen the web, and yet already he’d visibly reduced his distance to it.

He swivelled his hips and beat at the Magfield with his Surfboard, trying to shed his velocity. But he wouldn’t be able to stop in time. He looked quickly around the sky, seeking the edges of the web. Perhaps he could divert rather than stop, fly safely around the trap. But he couldn’t even see the edges of the web. Spin-spider webs could be hundreds of mansheights across.

Maybe he could break through the web, burst through to the other side before the spider could reach him. It had to be impossible - there were layers to the web, a great depth of sticky threads before him - but it seemed his only chance.

How could he have been so stupid as to fall into such a trap? He was supposed to be the upfluxer, the wild boy; and yet he’d made one of the most basic mistakes a Human Being could make. Ray and Cris would think him a fool. His  sister would think him a fool, when she heard. He imagined her voice, tinged with the tones of their father: ‘Always look up- and downflux. Always. If you scare an Air-piglet, which way does it move? Downflux, or upflux, along the flux paths, because it can move quickest that way. That’s the easiest direction to move for any animal - cut across the flux paths and the Magfield resists your motion. And that’s why predators set their traps across the flux paths, waiting  for anything stupid enough to come fleeing along the flux direction, straight into an open mouth . . .’

The web exploded out of the sky. He could see more detail now - thick knots at the intersection of the threads, the glistening stickiness of the threads themselves. He turned in the Air and thrust with the board, trying to pick up as much speed as he could. He crouched over the board, his knees and ankles still working frantically, and tucked his arms over his head.

He’d remain conscious after he was caught in the thread. Uninjured, probably. He wondered how long the spin-spider would take to clamber down to him. Would he still be aware when it began its work on his body?

A mass came hurtling over his head, towards the web. He flinched, almost losing his board, and looked up. Had the spider left its web and come for him already? . . .

But it was the girl, Ray. She’d chased him and passed him. Now she dived, ahead of Farr, deep into the tangle of webbing. She moved in a tight spiral as she entered the web, and the edge of her board cut through the glistening threads. Farr could see the dangling threads brushing against her arms and shoulders, one by one growing taut and then slackening as she moved on, burrowing through the layers of web.

She was cutting a tunnel through the web for him, he realized. The ragged-walled tunnel was already closing up - the web seemed to be designed for self-repair - but he had no choice but to accept the chance she’d given him.

He hurtled deep into the web.

It was all around him, a complex, three-dimensional mesh of light. Threads descended before his face and laid themselves across his shoulders, arms and face; they tore at the fabric of his coverall and his skin and hair, and came loose with small, painful rips. He cried out, but he dared not drop his face into his hands, or close his eyes, or lift his arms to bat away the threads, for fear of losing his tenuous control of the board.

Suddenly, as rapidly as he had entered it, he was through the web. The last threads parted softly before him with a soft, sucking sigh, and he was released into empty Air.

Ray was waiting for him a hundred mansheights from the border of the web, with her board tucked neatly under her arm. He brought his board to a halt beside her and allowed himself to tumble off gracelessly.

He turned and looked back. The tunnel in the web had already closed - all that remained of it was a dark, cylindrical path through the layers of webbing, showing where their passage had disrupted the structure of the web - and the spin- spider itself was making its slow, patient way past the vortex lines on its way to investigate this disturbance in its realm.

Farr felt himself shuddering; he didn’t bother trying to hide his reaction. He turned to Ray. ‘Thank you . . .’

‘No. Don’t say it.’ She was grinning. She was showing no fear, he realized. Her pores were wide open and her eyecups staring, and again she exuded the vivid, unbearably attractive aliveness which had struck him when he’d first met  her. She grabbed his arms and shook him. ‘Wasn’t it fantastic? What a ride. Wait till I tell Cris about this . . .’

She jumped on her board and surged away into the Air.

As he watched her supple legs work the board, and as the reaction from his brush with death worked through his shocked mind, Farr once again felt an unwelcome erection push its way out of his cache.

He climbed onto his board and set off, steering a wide, slow course around the web.




9

After a few days Toba returned, and told Dura and Farr that he had booked them into a labour stall in the Market. Dura was given to understand that Toba had done them yet another favour by this, and yet he kept his eyes averted as he discussed it with them and, when they ate, Cris seemed embarrassed into an unusual silence. Ito fussed around the upfluxers, her eyecups deep and dark.

Dura and Farr dressed as usual in the clothes the family had loaned them. But Toba told them quietly that, this time, they should go unclothed. Dura peeled off the thick material of her coverall with an odd reluctance; she could hardly say she had grown used to it, but in the bustling streets she knew she would feel exposed - conspicuously naked.

Toba pointed, embarrassed, to Dura’s waist. ‘You’d better leave that behind.’

Dura looked down. Her frayed length of rope was knotted, as always, at her waist, and her small knife and scraper were comforting, hard presences just above her hips at her back. Reflexively her hands flew to the rope.

Toba looked at Ito helplessly. Ito came to Dura hesitantly, her hands folded together. ‘It really would be better if you left your things here, Dura. I think I understand how you feel. I can’t imagine how I’d cope in your position. But you don’t need those things of yours, your weapons. You do understand they couldn’t really be much protection to you here anyway . . .’

‘That’s not the point,’ Dura said. In her own ears her voice sounded ragged and a little wild. ‘The point is . . .’

Toba pushed forward impatiently. ‘The point is we’re getting late. And if you want to be successful today, Dura - and I assume you do - you’re going to have to think about the effect those crude artifacts of yours would have on a prospective purchaser. Most people in Parz think you’re some kind of half-tamed animal already.’

‘Toba . . .’ Ito began.

‘I’m sorry, but it’s the truth. And if she goes down the Mall with a knife at her waist - well, we’ll be lucky not to be picked up by the guards before we even reach the Market.’

Farr moved closer to Dura, but she waved him away. ‘It’s all right, Farr.’ Her voice was steadier now. More rational. ‘He’s right. What use is this stuff anyway? It’s only junk from the upflux.’

Slowly she unravelled the rope from her waist.

The noise of the Market heated the Air even above the stifling clamminess of the Pole. People swarmed among the stalls which thronged about the huge central Wheel, the colours of their costumes extravagant and clashing. Dura folded her arms across her breasts and belly, intimidated by the layers of staring faces around her.

Farr was quiet, but he seemed calm and watchful.

Toba brought them to a booth - a volume cordoned off from the rest of the Market by a framework of wooden bars. Inside the booth were ten or a dozen adults and children, all subdued, unkempt and shabbily dressed compared to most of the Market’s inhabitants; they stared with dull curiosity at the nakedness of Dura and Farr.

Toba bade the Human Beings enter the booth.

‘Now,’ he said anxiously, ‘you do understand what’s happening here, don’t you?’

‘Yes,’ said Farr, his eyes tight. ‘You’re going to sell us.’

Toba shook his round head. ‘Not at all. Anyhow, it’s nothing to do with me. This is a Market for work. Here, you are going to sell your labour - not yourselves.’

Four prosperous-looking individuals - three men and a woman - had already emerged from the Market’s throng and come over to the booth. They were studying both the Human Beings curiously but seemed particularly interested in Farr. Dura said to Toba, ‘I doubt it’s going to make much practical difference. Is it?’

‘It’s all the difference in the world. You sign up for a fixed-term contract . . . Your liberty remains your own. And at the end of it . . .’

‘Excuse me.’ The woman buyer had interrupted Toba. ‘I want to take a look at the boy.’

Toba smiled back. ‘Farr. Come on out. Don’t be afraid.’

Farr turned to Dura, his mouth open. She closed her eyes, suddenly ashamed that she could do so little to protect her brother from this. ‘Go on, Farr. They won’t hurt you.’

Farr slid through the wooden bars and out of the booth.

The woman was about Dura’s age but a good deal plumper; her hair-tubes were elaborately knotted into a gold-and-white bun, and layers of fat showed over her cheekbones. With the air of a professional she peered into the boy’s eyecups, ears and nostrils; she bade him open his mouth and ran a finger around his gums, inspecting the scrapings she extracted. Then she poked at Farr’s armpits, anus and penis-cache.

Dura turned away from her brother’s misery.

The woman said to Toba, ‘He’s healthy enough, if underfed. But he doesn’t look too strong.’

Toba frowned. ‘You’re considering him for Fishing?’

‘Yes . . . He’s obviously slim and light. But . . .’

‘Madam, he’s an upfluxer,’ Toba said complacently.

‘Really?’ The woman stared at Farr with new curiosity. She actually pulled away from him a little, wiping her hands on her garment.

‘And that means, of course, for his size and mass he’s immensely strong, here at the Pole. Ideal for the Bells.’ Toba turned to Dura, and his voice was smooth and practised. ‘You see, Dura, the material of our bodies is changed, here at the Pole, because the Magfield is stronger.’ He seemed to be talking for the sake of it - to be filling in the silence while the woman pondered Farr’s destiny. ‘The bonds between nuclei are made stronger. That’s why it feels hotter here to you, and why your muscles are . . .’

‘I’m sure you’re right,’ the woman cut in. ‘But . . .’ She hesitated. ‘Is he . . .’

‘Broken in?’ Dura interrupted heavily.

‘Dura,’ Toba warned her.

‘Lady, he is a Human Being, not a wild boar. And he can speak for himself.’

Toba said rapidly, ‘Madam, I can vouch for the boy’s good nature. He’s been living in my home. Eating with my family. And besides, he represents good value at . . .’ - his face puffed out, and he seemed to be calculating rapidly - ‘at fifty skins.’

The woman frowned, but her fat, broad face showed interest. ‘For what? The standard ten years?’

‘With the usual penalty clauses, of course,’ Toba said.

The woman hesitated.

A crowd was gathering around the Market’s central Wheel. The noise level was rising and there was an air of excitement . . . of dangerous excitement, Dura felt; suddenly she wished the booth formed a more substantial cage around her.

‘Look, I don’t have time to haggle; I want to watch the execution. Forty-five, and I’ll take his option.’

Toba hesitated for barely a moment. ‘Done.’

The woman melted into the crowd, with a final intrigued glance at Farr.

Dura reached out of the booth-cage and touched Toba’s arm. ‘Ten years?’

‘That’s the standard condition.’

‘And the work?’

Toba looked uncomfortable. ‘It’s hard. I’ll not try to hide that. They’ll put him in the Bells . . . But he’s strong, and he’ll survive it.’

‘And after he’s too weak to work?’

He pursed his lips. ‘He won’t be in the Bells forever. He could become a Supervisor, maybe; or some kind of specialist. Look, Dura, I know this must seem strange to you, but this is our way, here in Parz. It’s a system that’s endured for generations . . . And it’s a system you accepted, implicitly, when you agreed to come here in the car, to find a way to pay for Adda’s treatment. I did try to warn you.’ His round, dull face became defiant. ‘You understood that, didn’t you?’

She sighed. ‘Yes. Of course I did. Not in every detail, but . . . I couldn’t see any choice.’

‘No,’ he said, his voice hard. ‘Well, you don’t have, any choice, now.’

She hesitated before going on. She hated to beg. But at least Toba and his home were fixed points in this new world, nodes of comparative familiarity. ‘Toba Mixxax. Couldn’t you buy us . . . our labour? You have a ceiling-farm at the Crust. And . . .’

‘No,’ he said sharply. Then, more sympathetically, he went on, ‘I’m sorry, Dura, but I’m not a prosperous man. I simply couldn’t afford you . . . Or rather, I couldn’t afford a fair price for you. You wouldn’t be able to pay off Adda’s bills. Do you understand? Listen, forty-five skins for ten prime years of Farr, unskilled as he is, may seem a fortune to you; but believe me, that woman got a bargain, and she knew it. And . . .’

His voice was drowned by a sudden roar from the crowd around the huge Wheel. People jostled and barged each other as they swarmed along guide ropes and rails. Dura - listless, barely interested - looked through the crowd, seeking the focus of excitement.

A man was being hauled through the crowd. His two escorts, Waving strongly, were dressed in a uniform similar to the guards at Muub’s Hospital, with their faces made supernaturally menacing by heavy leather masks. Their captive was a good ten years older than Dura, with a thick mane of yellowing hair and a gaunt, patient face. He was stripped to the waist and seemed to have his hands tied behind his back.

The crowds flinched as he passed, even as they roared encouragement to his captors.

Dura rubbed her nose, depressed and confused. ‘I don’t know what you’re talking about. How are forty-five skins a fortune? Skins of what?’

He had to shout to make himself heard. ‘It means, ah, forty-five Air-pig skins.’

That seemed clearer. ‘So you’re saying Farr’s labour is worth as much as forty-five Air-pigs?’

‘No, of course not.’

A new buyer came by the booth, a man who briefly asked about Farr. Toba had to turn him away but indicated Dura was available. The buyer - a coarse, heavy-set man dressed in a close-clinging robe - glanced over Dura cursorily before moving on.

Dura shuddered. There had been nothing threatening in the man’s appraisal, still less anything sexual. In fact - and this was the ghastly, dispiriting part of it - there had been nothing personal in it at all. He had looked at her - her, Dura, daughter of Logue and leader of the Human Beings - the way she might weigh up a spear or knife, a carved piece of wood.

As a tool, not a person.

Toba was still trying to explain skins to her. ‘You see, we’re not talking about real pigs.’ He smiled, patronizing. ‘That would be absurd. Can you imagine people carting around fifty, a hundred Air-pigs, to barter with each other? It’s all based on credit, you see. A skin is equivalent to the value of one pig. So you can exchange skins - or rather, amounts of credit in skins - and it’s equivalent to bartering in pigs.’ He nodded brightly at her. ‘Do you see?’

‘So if I had a credit of one skin - I could exchange it for one pig.’

He opened his mouth to agree, and then his face fell. ‘Ah - not quite. Actually, a pig - a healthy, fertile adult - would cost you about four and a half skins at today’s prices. But the cost of an actual pig is irrelevant . . . That isn’t the point  at all. Can’t you see that? It’s all to do with inflation. The Air-pig is the base of the currency, but . . .’

She turned her face away. She knew it was important to make sense of the ways of these people, if she were ever to extricate herself and her charges from this mess, but the flux lines of understanding across which she would have to Wave were daunting.

Now another man came to inspect her. This one was short, fussy and dressed in a loose suit; his hair-tubes were dyed a pale pink. He and Toba shook hands. They seemed to know each other. The man called her out of the booth and, to her shame, began to subject her to the intimate examination which Farr had suffered earlier.

Dura tried not to think about the strange little man’s probing fingers. She watched the captive, who had now been led to the wooden Wheel. His arms and legs were crudely outstretched by the guards and fixed by ropes to four of the spokes, while a thong was drawn around his neck to attach his head to the fifth spoke. Dura, even as she endured her own humiliation, winced as the thong cut into the man’s flesh.

The crowd bellowed, squirming around the Wheel in a frenzy of anticipation; despite the finery of their clothes, Dura was reminded of feeding Air-pigs.

Toba Mixxax touched her shoulder. ‘Dura. This is Qos Frenk. He’s interested in your labour . . . Only five years, though, I’m afraid.’

Qos Frenk, the pink-haired buyer, had finished his inspection. ‘Age catches up with us all,’ he said with sad sympathy. ‘But my price is fair at fifteen skins.’

‘Toba Mixxax, will this cover the costs of Adda, with Farr’s fee?’

He nodded. ‘Just about. Of course, Adda himself will have to find work once he’s fit. And . . .’

‘I’ll take the offer,’ she told Toba dully. ‘Tell him.’

The Wheel started to turn about its axis.

The crowd screamed. At first the revolutions were slow, and the man pinned to it seemed to smile. But momentum soon gathered, and Dura could see how the man’s head rattled against its spoke.

‘Dura, I know Qos,’ Toba said. ‘He’ll treat you well.’

Qos Frenk nodded at her, not unkindly.

‘How close will I be to Farr?’

Toba hesitated, looking at her strangely. Qos Frenk seemed confused.

Now the victim’s eyecups had closed; his fists were clenched against the pain of the rotation. Memories of Adda’s attack by the sow returned to Dura. As the man was spun around, the Air in his capillaries would lose its superfluidity, begin to coagulate and slow; a sphere of agonizing pain would expand out through his body from the pit of his stomach, surrounding a shell of numbness. And...

‘Dura, you don’t understand. Qos owns a ceiling-farm which borders on mine. So you’ll be working at the Crust . . . as a coolie. I explained to Qos how well adapted you upfluxers are for such work; in fact I found you at the Crust, and . . .’

‘What about Farr?’

‘He will be in the Harbour. He will be a Fisherman. Didn’t you understand that? Dura . . .’

Now the man was rotating so fast that his limbs had become a blur. He must be unconscious already, Dura thought, and it was a mercy not to be able to see his face.

‘Where is the Harbour, Toba Mixxax?’

He frowned. ‘I’m sorry,’ he said, sounding genuinely contrite. ‘I forget sometimes how new all this is for you. The Harbour is at the base of the City, at the top of the Spine . . . the pillar of wood which descends from the base of the City. Bells from the Harbour follow the length of the Spine, diving deep into the underMantle. And . . .’

‘And it’s not acceptable,’ she snarled. Qos Frenk flinched from her, eyecups wide. ‘I must be with Farr.’

‘No. Listen to me, Dura. That’s not an option. Farr is ideal for the Harbour; he’s young and light but immensely strong. You’re too old for such work. I’m sorry, but that’s the way it is.’

‘We won’t be parted.’

Toba Mixxax’s face was hard now, his weak chin thrust forward. ‘You listen to me, Dura. I’ve done my best to help you. And Ito and Cris have grown fond of you; I can see that. But I’ve my own life to lead. Accept this now or I just Wave away out of here. And leave you, and your precious brother, to the mercy of the Guards . . . and within half a day you’ll be joining that man on the Wheel, two more unemployable vagrants.’

Now the Wheel was a blur. The crowd bellowed its excitement.

There was a popping sound, soft and obscene. The Wheel rapidly slowed; the man’s hands, feet and head dangled as the Wheel turned through its final revolutions.

The prisoner’s stomach cavity had burst; Air-vessels dangled amid folds of flesh like fat, bloody hair-tubes. The crowd, as if awed, grew silent.

Toba, oblivious, still stared into Dura’s face. ‘What’s it to be, Dura?’ he hissed.

The guards cut the Broken man down from the Wheel. The crowd, with a rising buzz of conversation, started to disperse.

 Dura and Farr were allowed to visit Adda in his Hospital room - his ward, Dura remembered.

A huge fan turned slowly on one wall and the ward was pleasantly cool - it was almost like the open Air. The Hospital was close to the City’s outer wall and the ward was connected to the outside world by only a short duct and was comparatively bright; entering it, Dura had an impression of cheerfulness, of competence.

But these initial impressions were rapidly dispelled by the sight of Adda, who was suspended at the centre of the room in a maze of ropes, webbings and bandages, almost all of his battered body obscured by gauzy material. A doctor - called Deni Maxx, a round, prissy-looking woman whose belt and pockets bristled with mysterious equipment - fussed around the suspended Human Being.

Adda peered at Dura and Farr from his nest of gauze. His right upper arm, which had been broken, was coated in a mound of bandages, and his lower legs were strapped together inside a cage of splints. Someone had scraped the pus from his good eye, and applied an ointment to keep out symbiotes.

Dura, oddly, felt more squeamish about Adda’s wounds now than when she had been trying to cope with them with her bare hands in the Crust-forest. She was reminded, distressingly, of the dead, displayed animals in the Museum. ‘You’re looking well,’ she said.

‘Lying sow,’ Adda growled. ‘What by the bones of the Xeelee am I doing here? And why haven’t you got out while you can?’

The doctor clucked her tongue, tweaking a bandage. ‘You know why you’re here.’ She spoke loudly, as if Adda were a deaf child. ‘You’re here to heal.’

Farr said, ‘Anyway, we’ll be gone soon. I’m off to work in the Harbour. And Dura is going to the ceiling-farm.’

Adda fixed Dura with a one-eyed, venomous stare. ‘You stupid bitch.’

‘It’s done now, Adda; I won’t argue about it.’

‘You should have let me die, rather than turn yourselves into slaves.’ He tried to raise gauze-wrapped arms. ‘What kind of life do you think I’m going to have now?’

Dura found Adda’s tone repellent. It seemed wild, unconstructed, out of place in this huge, ordered environment. She found herself contrasting Adda’s violence with the quiet timidity of Ito, who was living out her life in a series of tiny movements as if barely aware of the constraints of the crush of people around her. Dura would not have exchanged places with Ito, but she felt she understood her now. Adda’s rage was crass, uncomprehending. ‘Adda,’ she said sharply. ‘Leave it. It’s done. We have to make the best of it.’

‘Indeed we do,’ the doctor sighed philosophically. ‘Isn’t that always the way of things?’

Adda stared at the woman. ‘Why don’t you keep out of it, you hideous old hag?’

Deni Maxx shook her head with no more than mild disapproval.

Dura, angry and unsettled, asked the doctor if Adda was healing.

‘He’s doing as well as we could expect.’

‘What’s that supposed to mean? Why can’t you people talk straight?’

The doctor’s smile thinned. ‘I mean that he’s going to live. And it looks as if his broken bones are knitting - slowly, because of his age, but knitting. And I’ve sewn up the ruptured vessels; most of his capillaries are capable of sustaining pressure now . . .’

‘But?’

‘He’s never going to be strong again. And he might not be able to leave the City.’

Dura frowned; brief, selfish thoughts of extended periods of fee-paying crossed her mind. ‘Why not? If he’s healing up as you say . . .’

‘Yes, but he won’t be able to generate the same level of pneumatic pressure.’ Maxx frowned quizzically. ‘Do you understand what that means?’

Dura gritted her teeth. ‘No.’

‘Oh dear. It’s so easy to forget you’re all upfluxers . . .’

Adda closed his eyes and leaned back in his gauze net.

‘Look,’ said Maxx, ‘our bodies function by exploiting the Air’s mass transport properties . . . No? All right.’ She pointed at the fan set into the wall. ‘Do you know why that fan is there - why there are fans installed throughout the. City? To regulate the temperature - to keep us cool, here in the heat of the South Pole. The Air we inhabit is a neutron gas, and it’s made up of two components - a superfluid and a normal fluid. The superfluid can’t sustain temperature differences - if you heat it, the heat passes straight through.

‘Now - that means that if you add more superfluid to a mass of Air, its temperature will drop. And similarly if you take superfluid out the temperature rises, because normal fluid is left behind. And that’s the principle the wall fans work on.’

Farr was frowning. ‘What’s that got to do with Adda?’

‘Adda’s body is full of Air - like yours, and mine. And it’s permeated by a network of tiny capillaries, which can draw in superfluid to regulate his temperature.’ Deni Maxx winked at Farr. ‘We have tiny Air-pumps in our bodies . . . lots of them, including the heart itself. And that’s what hair-tubes are for . . . to let Air out of your skull, to keep your brain the right temperature. Did you know that?’

‘And it’s that mechanism which may not work so well, now, for Adda.’

‘Yes. We’ve repaired the major vessels, of course, but they’re never the same once they’re ruptured - and he’s simply lost too much of his capillary network. He’s been left weakened, too. Do you understand that Air also powers our muscles? . . . Look - suppose you were to heat up an enclosed chamber, like this room. Do you know what would happen to the superfluid? Unable to absorb heat, it would flee from the room - vigorously, and however it could. And by doing so it would raise pressure elsewhere.

‘When Adda wants to raise his arm, he heats up the Air in his lungs. He’s not aware of doing that, of course; his body does it for him, burning off some of the energy he’s stored up by eating. And when his lungs are heated the Air rushes out; capillaries lead the Air to his muscles, which expand and . . .’

‘So you’re saying that because this capillary network is damaged, Adda won’t be as strong again?’

‘Yes.’ She looked from Dura to Farr. ‘Of course you do realize that our lungs aren’t really lungs, don’t you?’

Dura shook her head, baffled by this latest leap. ‘What?’

‘Well, we are artifacts, of course. Made things. Or at least our ancestors were. Humans - real humans, I mean - came to this world, this Star, and designed us the way we are, so that we could survive, here in the Mantle.’

‘The Ur-humans.’

Maxx smiled, pleased. ‘You know of the Ur-humans? Good . . . Well, we believe that original humans had lungs - reservoirs of some gas - in their bodies. Just as we do. But perhaps their lungs’ function was quite different. You see, our lungs are simply caches of Air, of working gas for the pneumatic systems which power our muscles.’

‘What were they like, the Ur-humans?’

‘We can’t be sure - the Core Wars and the Reformation haven’t left us any records - but we do have some strong hypotheses, based on scaling laws and analogies with ourselves. Analogous anatomy was my principal subject as a student . . . Of course, that was a long time ago. They were much like us. Or rather, we were made in their image. But they were many times our size - about a hundred thousand times as tall, in fact. Because he was dominated by balances between different sets of physical forces, the average Ur-human was a metre tall, or more. And his body can’t have been based, as ours is, on the tin-nucleus bond . . . Do you know what I’m talking about? The tin nuclei which make up our bodies contain fifty protons and one hundred and forty-four neutrons. That’s twelve by twelve, you see. The neutrons are gathered in a spherical shape in symmetries of order three and four. Lots of symmetry, you see; lots of easy ways for nuclei to fit together by sharing neutrons, plenty of ways for chains and complex structures of nuclei to form. The tin-nucleus bond is the basis of all life here, including our own. But not the Ur-humans; the physics which dominated their structure - the densities and pressures we think they inhabited - wouldn’t have allowed any nuclear bonding at all. But they must have had some equivalent of the tin bond . . .’

She held out her arms and wiggled her fingers. ‘So they were very strange. But they had arms, and legs, like us - so we believe, because otherwise why would they have given them to us?’

Dura shook her head. ‘That doesn’t make any sense.’

‘Of course it does,’ Maxx smiled. ‘Oh, fingers have their uses. But haven’t there been times when you’d have swapped your long, clumsy legs for an Air-pig’s jetfart bladder? Or for a simple sheet of skin like a Surfer’s board which would let you Wave across the Magfield ten, a hundred times as fast as you can now? You have to face it, my dear . . . We humans are a bad design for the environment of the Mantle. And the reason must be that we are scale models of the Ur-humans who built us. No doubt the Ur-human form was perfectly suited for whatever strange world they came from. But not here.’

Dura’s imagination, overheating, filled her mind with visions of huge, misty, godlike men, prising open the Crust and releasing handfuls of tiny artificial humans into the Mantle . . .

Deni Maxx looked deeply into Dura’s eyecups. ‘Is that clear to you? I think it’s important that you understand what’s happened to your friend.’

‘Oh, it’s clear,’ Adda called from his cocoon. ‘But it doesn’t make a blind bit of difference, because there’s nothing she can do about it.’ He laughed. ‘Nothing, now she’s condemned me to this living hell. Is there, Dura?’

Dura’s anger welled like Deni’s heated superfluid. ‘I’m sick of your bitterness, old man.’

‘You should have let me die,’ he whispered. ‘I told you.’

‘Why didn’t you tell us about Parz City? Why did you leave us so unprepared?’

He sighed, a bubble of thick phlegm forming at the corner of his mouth. ‘Because we were thrown out ten generations ago. Because our ancestors travelled so far before building a home that none of us thought we would ever  encounter Parz again.’ He laughed. ‘It was better to forget . . . What good would it do to know such a place existed? But how could we know they would spread so far, staining the Crust with their ceiling-farms and their Wheels? Damn them . . .’

‘Why were we sent away from Parz? Was it because . . .’ She turned, but Deni Maxx was making notes on a scroll with a Corestuff stylus, and did not appear to be listening. ‘Because of the Xeelee?’

‘No.’ He grimaced in pain. ‘No, not because of the Xeelee. Or at least, not directly. It was because of how our philosophy caused us to behave.’

The Human Beings believed that knowledge of the Xeelee predated the arrival of humans in the Star - that it had been brought there by the Ur-humans themselves.

The Xeelee, godlike, dominated spaces so large - it was said - that by comparison the Star itself was no more than a mote in the eyecup of a giant. Humans, striving for supremacy, had resented the Xeelee - had even gone to hopeless war against the great Xeelee projects, the constructs like the legendary Ring.

But over the generations - and as the terrible defeats continued - a new strand had emerged in human thought. No one understood the Xeelee’s grand purposes. But what if their projects were aimed, not at squalid human-scale goals like the domination of others, but at much higher aspirations?

The Xeelee were much more powerful than humans. Perhaps they always would be. And perhaps, as a corollary, they were much more wise.

So, some apologists began to argue, humans should trust in the Xeelee rather than oppose them. The Xeelee’s ways were incomprehensible but must be informed by great wisdom. The apologists developed a philosophy which was accepting, compliant, calm, and trusting in an understanding above any human’s.

Adda went on, ‘We followed the way of the Xeelee, you see, Dura; not the way of the Committee of Parz. We would not obey.’ He shook his head. ‘So they sent us away. And in that we were lucky; now they might simply have destroyed us on their Wheels.’

Deni Maxx touched Dura’s shoulder. ‘You should leave now.’

‘We’ll be back.’

‘No.’ Adda was shifting with ghastly slowness in his cocoon of bindings, evidently trying to relieve his pain. ‘No, don’t come back. Get away. As far and as fast as you can. Get away . . .’

His voice broke up into a bubbling growl, and he closed his eyes.
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‘You dumb upfluxer jetfart!’ Hosch screamed in Farr’s face. ‘When I want a whole damn tree trunk fed into this hopper I’ll tell you about it!’

Now the Harbour supervisor shoved his bony face forward and his tone descended into a barely audible, infinitely menacing hiss. ‘But until I do . . . and if it wouldn’t trouble you too much . . . maybe you could split the wood just a  little more finely. Or . . .’ - foul-smelling photons seeping from his mouth - ‘maybe you’d like to follow your handiwork into the hopper and finish your work in there? Eh?’

Farr waited until Hosch was through. Trying to defend himself, he knew from bitter experience, would only make things worse.

Hosch was a small, wiry man with a pinched mouth and eyecups which looked as if they had been drilled into his face. His clothes were filthy and he always smelled to Farr like days-old food. His limbs were so thin that Farr was confident that, with his remarkable upfluxer strength here at the Pole, he - or Dura - could snap the supervisor in two, in a fair fight . . .

At last Hosch seemed to exhaust his anger, and he Waved away to some other part of the hopper line. The labourers who had gathered to relish Farr’s humiliation - men and women alike - gave up their surreptitious surveillance and, with the smugness of spared victims, fixed their attention back on their work.

Air seethed in Farr’s capillaries and muscles. Upfluxer. He called me upfluxer, again. He watched his fists bunch . . .

Bzya’s huge hand enclosed both Farr’s own, and, with an irresistible, gentle force, pulled Farr’s arms down. ‘Don’t,’ Bzya said, his voice a cool rumble from the depths of an immense chest. ‘He’s not worth it.’

Farr’s rage seemed to veer between the supervisor and this huge Fisherman who was getting in the way. ‘He called me . . .’

‘I heard what he called you,’ Bzya said evenly. ‘And so did everyone else . . . just as Hosch intended. Listen to me. He wants you to react, to hit him. He’d like nothing better.’

‘He’d be capable of liking nothing after I take off his head for him.’

Bzya threw his head back and roared laughter. ‘And as soon as you did the guards would be down on you. After a beating you’d return to work - to Hosch, to a supervisor who really would hate you, and wouldn’t pass up an opportunity to show it - and to an extra five, or ten, years here to pay his compensation.’

Farr, the remnants of his anger still swirling in him, looked up into Bzya’s broad, battered face. ‘But I’ve only just started this shift . . . At the moment I’ll be happy just to get through that.’

‘Good.’ With an immense, powerful hand Bzya ruffled Farr’s hair-tubes. ‘That’s the way to think of it . . . You don’t have to get through your whole ten years at once, remember; just one shift at a time.’

Bzya was a huge man with muscles the size of Air-piglets. He was as bulky, powerful and gentle as the supervisor was small and needle-dagger vicious. Bzya’s face was marred by a mask of scar tissue which obliterated one side of his head and turned one eyecup into a ghastly cavern that reached back into the depths of his skull. Farr had come to know him as a simple man who had lived his life in the poverty-stricken Downside, keeping himself alive by turning his giant muscles to the mundane, difficult and dangerous labour which allowed the rest of Parz City to function. He had a wife, Jool, and a daughter, Shar. Somehow, through a life of travail, he had retained a kind and patient nature.

Now he said to Farr, winking at him with his good eyecup, ‘You shouldn’t be hard on old Hosch, you know.’

Farr gaped, trying to suppress a laugh. ‘Me, hard on him? Why, the old Xeelee-lover has it in for me.’

Bzya reached to the conveyor and raised a length of tree trunk longer than Farr was tall. With a single blow of his axe he cracked it open to reveal its glowing core. ‘See it from his point of view. He’s the supervisor of this section.’

Farr snorted. ‘Making himself rich out of our work. Bastard.’

Bzya smiled. ‘You learn fast, don’t you? Well, maybe. But he’s also responsible. We lost another Bell, last shift. Had you heard? Three more Fishermen dead. Hosch is responsible for that too.’

Disasters seemed to hit the Harbour with a depressing regularity, Farr thought. Still, he remained impatient with Bzya’s tolerance, and he began to list Hosch’s faults.

‘He’s all of that, and then some you’re too young to understand. Maybe he isn’t up to the responsibility he has.

‘But - I’ll say it again - whether he can cope or not, he’s responsible. And when one of us dies, a little of him must die too. I’ve seen it in his face, Farr, despite all his viciousness. Remember that.’

Farr frowned. He shoved more glowing wood into the hoppers. It was so complex. If only Logue or Dura were here to help him make sense of it all . . .

Or if only he could get out of here and Surf.

 The rest of the shift wore away without incident. Afterwards Farr filed out with the rest of the labourers to the small, cramped dormitory they shared. The dormitory, home to forty people, was a stained box slung across with sleeping ropes. It stank of shit and food. Farr ate his daily ration - today, a small portion of tough bread - and looked for a stable nest in the web of sleeping-ropes. He wasn’t yet confident enough to challenge the older, powerful-looking Fishermen, men and women both, who monopolized the chamber walls where the Air was  slightly less polluted by the grunts and farts of others. He finished up, as usual, close to the centre of the dormitory.

One day, he told himself as he closed his eyes and sought sleep. One day.

At the start of his next shift, with eyecups still crusted with sleep deposits, he filed back to his post at the wood hoppers.

The Harbour was an irregular compound of large chambers constructed of stained wood and fixed to the base of the City - in the shadow of the Downside, well away from the bright, fashionable sectors of the upper levels. It was just below the huge dynamos which powered the anchor-bands, and the deep, thrumming vibration of the machines above was a constant accompaniment to life for the Fishermen. The Harbour was a dark, hot, filthy place to work, and the contrast of the heat of the stoves, the grinding roar of the pistons and pulleys with the open Air of the upflux, made it all but unbearable for Farr.

Still, as his shift wore on, Farr relaxed into his work’s heavy, steady rhythms. He hauled the next massive length of tree trunk from the conveyor belt that ran continually behind the row of labourers. He was forced to wrestle with the chunk of wood; its inertia seemed to turn it into a wilful, living thing, determined to plough its own path through the Air regardless of Farr’s wishes. The muscles in his arms and back bulged as he braced himself against the floor of the chamber and swung at the section of trunk with his axe of wood, hardened with a tip of Corestuff. The trunk was tough, but split easily enough if he swung the blade along the direction of the grain. When the split was deep enough, Farr forced his hands into the cracked wood and prised the trunk section open, releasing a flood of warmth and green light from the nuclear-burning interior which bathed his face and chest. Then, with the nuclear fire still bright, he dumped the hot fragments into the gaping maw of the hopper before him.

Cutting the wood was the part of his work Farr enjoyed the most, oddly. There was a certain skill to be applied in finding exactly the right spot for his axe blade, a skill Farr found pleasure in acquiring and applying. And when the wood split open under his coaxing, releasing its energy with a sigh of warmth, it was like revealing some hidden treasure.

A line of labourers worked alongside Farr, stretching almost out of sight in the gloom of the Harbour; working in shifts, they fed the ravenous maw of the hoppers unceasingly. The work was heavy, but not impossibly so for Farr, thanks to his upfluxer muscles. In fact, he had to take care not to work too fast; exceeding his quota didn’t earn him any popularity with his workmates.

The heat energy released by the wood’s burning nuclei was contained in great, reinforced vessels - boilers - in another part of the Harbour complex. Superfluid Air, fleeing the heat, was used to drive pistons. These pistons were immense fists of hardened wood twice Farr’s height which plunged into their jackets as steady as a heartbeat.

The pistons, via huge, splintered rotary arms, turned pulleys; and it was the pulleys which sent Bells full of fearful Fishermen towards the mysterious and deadly depths of the underMantle.

It was so different from his life with the Human Beings, where there were no devices more complex than a spear, no source of power save the muscles of  humans or animals. The Harbour was like an immense machine, with the sole purpose of sending Fishermen down into the underMantle. He felt as if he were a component of that huge machine himself, or as if he were labouring inside the heart of some giant built of wood and rope . . .

Bzya apart, the other workers showed no signs of accepting Farr. It was as if their unhappiness with their lot, here in this noisy, stinking inferno, had been turned inwards on themselves, and on each other. But still, once each new shift had settled in, the workers seemed to reach a certain rhythm, and a mood of companionship settled over the line - a mood which, Farr sensed, extended even to him, as long as he kept his mouth shut.

He missed Dura, and the rest of the Human Beings, and he missed his old life in the upflux. Of course he did. His sentence in this Harbour seemed to stretch off to eternity. But he was able to accept his lot, as long as he kept his mind focused on the task in hand, and took comforts where he could find them. One shift at a time, that was the secret, as Bzya had told him. And . . .

‘You.’

There was a hand on his shoulder, grasping at his grubby tunic. He was roughly dragged out, of the line.

Hosch glared at him, his nostrils glowing sickly-white. ‘Change of assignment, ’ he growled.

‘What?’

‘A Bell,’ Hosch said.

 As Dura approached - with twenty other new coolies in a huge car drawn by a dozen stout Air-pigs - Frenk’s ceiling-farm seemed tiny at first, a child’s palmprint against the immensity of the Crust itself. The other coolies seemed more interested in another farm, still more distant and harder to make out than Frenk’s. This belonged to Hork IV, Chair of Parz City, Dura was told. The absent-minded Chair escaped his civic responsibilities - leaving Parz in the scheming hands of his son - by indulging in elaborate agricultural experiments, here at the Crust. On Hork’s ceiling-farm there were said to be spears of wheat taller than a man, and Crust-trees no longer than a man’s arm and bound up with lengths of Corestuff-wire . . .

Dura was barely able to keep her attention focused on this prattle. The thought of being marooned at the Crust, with only these dullards for company, made her heart sink.

At last Frenk’s ceiling-farm filled the clearwood windows. The car settled to rest at the centre of a group of crude wooden buildings, and the doors opened.

Dura scrambled out and Waved away from the others. She took a deep breath of clean, empty Air, relishing the sensation in her lungs and capillaries. The Air stretched away all around her, an immense, unbroken layer stretching right around the Star; it was like being inside the lungs of the Star itself. Well, the company might leave a bit to be desired, but at least here she could breathe Air which didn’t taste like it had been through the lungs of a dozen people already.

Qos Frenk himself was there to greet them. He picked out Dura, smiling with  apparent kindness at her, and while the other coolies dispersed among the buildings, he offered to show Dura around his farm.

Frenk - dapper, round and sleek, his pink hair flowing over an elaborate cloak - Waved confidently beside her. ‘The work is straightforward enough, but it needs concentration and care . . . qualities, sadly, which not all coolies nowadays share. I’m sure you’ll do a fine job, my dear.’

Dura was wearing a coverall woven of some crude vegetable-fibre cloth, given to her as a parting gift by Ito. As she Waved, it grated against her skin constantly, as if chafing her all over, and she longed to tear it off. On her back she carried a round pod of wood - an Air-tank, like the one she’d seen Toba wear, with a small mask she was supposed to fit over her face to help her breathe the rarefied Air of the upper Mantle. The bulky, unnatural thing impeded her movement even more than the City-made clothes, but Frenk insisted she carry it. ‘Health ordinances, you see,’ he had said with a philosophical shrug, his ornate cloak bunching around his thin shoulders.

Under the coverall, she still wore her length of rope and her small knife.

The farm had largely been cleared of tree trunks; the exposed forest root-ceiling was seeded with neat rows of green-gold wheat, of altered grass. Here, hovering just a few mansheights below the wafting, swollen tips of mutant grass, she could no longer see the boundaries of the farm. It was as if the Crust’s natural wildness had been banished, overrun by this claustrophobic orderliness.

Of course the orderliness covered only two dimensions. The third dimension led down to the clean, free Air of the Mantle which hung below her, huge and empty. The Parz folk had not yet succeeded in fencing off the Air itself . . . All she needed to do was to throw this Air-tank into the round, delicate face of Qos Frenk, and Wave away into infinity. These soft City-bores - even the coolies - could never catch her.

But she could never quit this place, abandon her obligations, until Adda’s fees were paid off. Ties of obligation and duty would imprison her here as surely as any cage.

Qos Frenk blinked, studying her. ‘I know this must be a strange situation for you. I want you to know you’ve nothing to fear but hard work. I own the ceiling-farm, and I own your labour, in that sense. But I don’t make the mistake of imagining I own your soul.

‘I’m not a cruel man, Dura. I believe in treating my coolies as well as I can afford. And . . .’

‘Why?’ Dura found herself snarling. ‘Because you’re such a noble person?’ He smiled. ‘No. Because it’s economically more efficient for me to have a happy and healthy workforce.’ He laughed, and he looked a little more human to Dura. ‘That should reassure you if nothing else does. I’m sure you’ll be fine here, Dura. Why, as soon as you learn the trade I don’t see why we shouldn’t be thinking of you as a future supervisor, or skills specialist.’

She forced herself to smile back. ‘All right. Thank you. I understand you’re doing your best for me. What will I have to do?’

He indicated the rows of ripening wheat dangling from the forest ceiling above them. ‘In a few weeks we’ll be ready for the harvest, and that’s when the  real work begins. But for now your job is to ensure that the growth of the wheat is unimpeded. Look for the obvious, like boars crushing the stems. Or trespassers.’ He looked saddened. ‘We get a lot of that nowadays . . . scavengers, I mean. A lot of poverty in the City, you see. Watch out for blight. Any kind of discoloration, or growth abnormalities . . . If we get any diseases we isolate the area and sterilize it fast, before the infection spreads.

‘Look for wild grass, any plants growing among the roots, damaging the wheat. We don’t want anything else absorbing the lovely Crust isotopes which were meant for our crop . . . And that includes young trees. You’d be surprised how fast they grow.’ He spread his hands wide. His enthusiasm was almost endearing, Dura thought. ‘You wouldn’t think it but this part of the Crust was all native forest, once.’

‘Remarkable,’ Dura cut in dryly, remembering the broad, unspoiled forests of her home area in the far upflux.

Frenk looked at her uncertainly.

They met another worker, a woman who drifted with her head lost in the green-gold crop and her legs dangling down into the Air. The woman was hauling small saplings down from between the green stems of the wheat and shoving the weeds into a sack bound to her waist.

‘Ah,’ Frenk said with a smile. ‘One of my best workers. Rauc, meet Dura. Just arrived here. Perhaps you’d be good enough to show her around . . .’

The woman drifted slowly down from the dangling crop. Over her head, Rauc was wearing her Air-helmet, a veil of soft, semitransparent gauze which covered a broad-brimmed hat. The curtain bulged out a little, showing that it was being fed by Air from the woman’s tank.

Frenk Waved fussily away.

Rauc was slim and wore a simple smock of grubby leather, though her arms were bare. After Frenk’s departure she regarded Dura sombrely for a few moments without speaking. Then she untied her veil and lifted it. Her face was thin and tired, her eyecups dark; she looked about Dura’s own age. ‘So you’re the upfluxer,’ she said, her voice containing the flat whine of the City-born.

‘Yes.’

‘We heard you were coming. We were glad. Do you know why?’

Dura shrugged, uncaring.

‘Because you upfluxers are strong . . . You’ll work hard, help us meet our quotas.’ She sniffed. ‘As long as you don’t show us up, you’ll be popular enough.’

‘I understand.’ This woman was trying to warn her, she realized. ‘Thanks, Rauc.’

Rauc led her beneath the golden ceiling-fields back towards the cluster of structures at the heart of the farm, where Dura had been dropped on first arrival. There was no sign of Qos Frenk’s car; Dura imagined him returning to his cosy, stuffy home inside the City. Now, in mid-shift, the little huts seemed deserted: they were small, boxy buildings of wood, dangling by lengths of rope from the truncated stems of Crust-trees. There was a small, unkempt herd of pigs. Rauc said the herd was kept - not for commercial purposes - but to provide meat for the coolies, leather for smocks and hats. Rauc showed  her small stores of clothing, Air-sacks and tools. There was a bakery, its inner walls blackened by heat; the coolies’ staple food, bread, was made for them here. A large, overweight man laboured in the gloom of the bakery; he scowled at Dura and Rauc as they peered in at him. Rauc pulled a face. ‘Well, the bread’s fresh,’ she said. ‘But that’s all you can say for it . . . The lowest-quality wheat ends up here, that and any gleanings we can find, while the best stuff is shipped off to Parz.’

There was a dormitory building, a small, cramped box packed with rows of cocoons. About half the cocoons were occupied. A woman’s sleepy face lifted to stare at them before flopping back into sleep, mouth open and hair dangling. Rauc pointed out a vacant cocoon Dura would be able to claim for herself. But Dura couldn’t imagine sleeping in here, breathing in the snores and farts of others, while the fresh Air of the Mantle swept away all around her. It made her realize, jarringly, that she was going to be as out of place here as in Parz itself. Most of the coolies were, after all, City-born - and mostly from the Downside where conditions were even more cramped than the average. So off-shift coolies shovelled themselves into this stinking box, listening to each other breathe and pretending that they weren’t stranded out here in the Mantle, but were tucked away inside the cosy confines of Parz.

Rauc smiled at her. ‘I think we’ll get along, Dura. You can tell me about your people. And I’ll show you how to get around here.’

‘Frenk seems all right . . .’

Rauc looked surprised. ‘Oh, he’s decent enough. But that doesn’t matter. Not day to day, it doesn’t. I’ll introduce you to our section supervisor, Leeh. She  makes a difference . . . But not as much as she likes to think. Now Robis - who runs the stores - that’s where the real power lies. Get him to smile on you and the world is a brighter place.’

Dura hesitated. ‘Frenk says I might get to be a supervisor, eventually.’

‘He says that to everyone,’ Rauc said dismissively. ‘Come on, let’s find Leeh; she’s probably off in the fields somewhere . . .’ But she hesitated, looking searchingly at Dura. Then, glancing around to check they were unobserved, she dug into a deep pocket in her smock and drew out a small object. ‘Here,’ she said, placing the object in Dura’s hand. ‘This will keep you well.’

It was a tiny five-spoked Wheel, like the one she’d seen around the neck of Toba Mixxax . . . a model of the execution device in the Market Place. ‘Thank you,’ Dura said slowly. ‘I think I understand what this means.’

‘You do?’ Now Rauc’s look was becoming wary.

Dura hastened to reassure her. ‘Don’t worry. I won’t betray you.’

‘The Wheel is illegal in Parz City,’ Rauc said. ‘In theory it’s illegal everywhere, throughout the Mantle . . . wherever the Guards’ crossbows can reach. But we’re a long way from Parz here. The Wheel is tolerated on the ceiling-farms. Something to keep us happy . . . That old fool Frenk says it’s economically efficient for us to be allowed to practise our faith.’

Dura smiled. ‘That sounds like Frenk.’

‘ . . . But you never know. Do upfluxers follow the Wheel?’

‘No.’ She studied Rauc. She didn’t seem very strong, or much of a rebel; but  apparently this Wheel business gave her comfort. ‘I saw a Wheel used as an execution tool.’

‘Yes.’

‘Then why is it a symbol of faith?’

‘Because it’s used to kill.’ Rauc looked into her eyes, searching for understanding. ‘So many human lives have been Broken that the Wheel, the very shape of it, has become something human in itself. Or more than human. Do you see? By keeping the Wheel close by us we are staying close to the noblest, bravest part of us.’

Rauc’s speech was intense and earnest. Dura thumbed the little Wheel doubtfully. The cult must be quite widespread. After all, Toba Mixxax was an adherent . . . a ceiling-farm owner. Widespread through the Star, then, and through society itself.

If these Wheel cultists ever found a leader, they could be formidable opponents for the mysterious Committee which ran the City.

Rauc looked tired. ‘Come on. Let’s find Leeh, and get you started.’

Side by side the two women Waved through the orderly Air of the farm, the golden stalks of wheat suspended above them.

 Farr was dimly aware of the other workers pulling away from him, sly looks conveying their pleasure at his discomfiture. Chunks of Crust-tree rolled past on their conveyor belt, ignored.

There was a growl. ‘No.’ Bzya, Farr realized, hovering close behind him.

Hosch’s bony head swivelled at Bzya, eyecups deep and empty. ‘You’re questioning me, Fisherman?’

‘This one’s too young,’ Bzya said, laying a huge hand on Farr’s shoulder. Farr, unwilling to lead his friend into trouble, tried to shrug the hand away.

‘But he was recruited for this.’ A muscle in the supervisor’s cheek was twitching. ‘He’s small and light, but he’s got that upfluxer strength. And we’re short of able-bodied . . .’

‘He’s got no skills. No experience. And we’ve taken a lot of losses recently, Hosch. It’s too much of a risk.’

Hosch’s cheek muscle seemed to have a life of its own. When he replied, it was in a sudden scream. ‘I’m not asking your advice, you Xeelee-lover! And if you’re so concerned for this Piglet-turd you can come down as well. Got that? Got that?’

Farr dropped his head. Of course, Hosch wasn’t being logical. If he - Farr - was being taken down because of his size, then surely Bzya shouldn’t be . . .

Bzya simply nodded, apparently unmoved by Hosch’s anger or by his own sudden assignment to peril. ‘Who’s the third?’

‘I am.’ Hosch’s rage still showed in the pulsing of muscles in his face, in the quivering of his eyecup rims. ‘I am. Now get moving, you Pig-lovers, and maybe we’ve got a chance to get down there before the Quantum Sea congeals . . .’

Farr and Bzya followed Hosch out of the hopper chamber. Hosch’s continued abuse passed unheard through Farr’s head, and he could only remember what Bzya had told him about Hosch and responsibility.
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The chamber where they were to board the Bell was at the very base of the City. The chamber had walls, an upper surface - but no floor. Farr, following Hosch and Bzya, clung to guide ropes and gazed down into clear Air, drinking in its freshness after days of the stale stenches of the Harbour. He was aware of the immense mass of the City above him; it creaked softly, like some brooding animal.

The Bell itself was a sphere of hardened, battered wood two mansheights across. Hoops of Corestuff were wrapped around it. The Bell was suspended from an immense pulley which was almost lost in the darkness above Farr’s head. More cables attached the Bell loosely to the Spine. Farr could make out pale patches in the dimness above, faces of Harbour workers close to the pulley.

The Spine was a pillar of wood which plunged, trailing cables, out of this chamber and speared through the thick Air beneath the City. It turned into a dark line, barely visible, curving slowly to follow the flux of the Magfield. Cables trailed along its length to reach far, far down, into the distant, bruised-purple, lethal mass of the underMantle.

Farr, following the Spine’s curve, felt his heart slow inside him.

The Bell seemed impossibly fragile. How could it possibly protect him from dissolution in the depths of the underMantle, hovering over the boiling surface of the Quantum Sea itself? Surely it would be crushed like a leaf; no wonder so many Fishermen lost their lives.

Hosch opened up a large door in the side of the Bell and clambered stiffly inside. Bzya prodded Farr forward. As he approached the sphere Farr saw how badly scuffed and scratched the outer surface was. He ran a finger along one deep scar; it looked as if some animal had attacked this fragile-looking device, gouging it with teeth or nails.

Reassuring, he thought drily.

Farr had expected the interior of the Bell to be something like Mixxax’s car, with its comfortable seats and light-admitting windows. Instead he entered a pocket of gloom - in fact he almost collided with Hosch. The only windows were small panels of clearwood which hardly admitted any light; wood-lamps gave off a smoky, apologetic green glow. There was a pole running the length of the sphere’s axis, and Farr clung to this. There was a small control panel - with two worn-looking switches and a lever - and the hull was bulky with lockers and what looked like tanks of Air.

Bzya lumbered into the Bell. The interior was suddenly crowded; and as the Fisherman’s huge hands wrapped around the support pole the Bell was filled with Bzya’s strong, homely stench. Hosch clambered around them both to pull closed the hatch - a massive disc of wood which fitted snugly into its frame.

They waited in the almost complete gloom. There was a busy scraping from all around the hull. Farr, peering through the windows, saw Harbour workers adjusting the position of the Corestuff hoops so that they surrounded the sphere evenly, covering the hatchway. Farr glanced from Hosch to Bzya. Bzya returned his stare with a patient acceptance, the darkness softening the lines of his scars. The supervisor glared into space, angry and tense.

There was a humming, strangely regular. The whole craft vibrated with it. It seemed to permeate his very being; he could feel his capillaries contracting. He looked at Bzya, but the Fisherman had closed his good eye, his face set; his damaged eyecup was a tunnel to infinity.

. . . And something changed. Something was taken away from Farr, lifted for the first time in his life. The only time he had felt anything remotely like this was during that last, fateful hunt with the Human Beings, when he had experienced that disorienting fear of falling. What was happening to him? He felt his grasp of the support pole loosen, his fingers slip from the wood. He cried out, drifting backward.

Bzya’s strong hand grasped his hair-tubes and hauled him back to the pole; Farr wrapped his arms and legs around the solidity of the wood.

Hosch was laughing, his voice grating.

Somebody rapped on the Bell with a heavy fist. Now there was a sensation of movement - jerking, swaying; Farr could hear cables rattle against the Bell and against each other.

So it had begun. In brisk, bewildering silence, they were descending towards the underMantle.

‘The boy hasn’t been prepared for any of this, Hosch.’ There was no trace of anger in Bzya’s voice. ‘I told you. How can he function if his ignorance leaves him paralysed by fear?’

‘Talk to the upfluxer if you want.’ The supervisor turned his thin, creased, self-absorbed face away.

‘What’s happening to me, Bzya? I feel strange. Is it just because we’re descending, following the Spine?’

‘No.’ Bzya shook his head. ‘We are descending, but it’s more than that. Listen carefully, Farr; it’s important that you understand what’s happening to you. Maybe it will keep you alive.’

These words, simply spoken, evoked more fear in the boy than all of Hosch’s ranting. ‘Tell me.’

‘As we descend, the Air gets thicker. You understand that, don’t you? . . .’

Farr understood. In the deadly depths of the underMantle, pressures and densities were so great that nuclei were crammed together, forced into each other. It was impossible for the structures of bonded nuclei which composed human bodies - and all the material which comprised Farr’s world - to remain stable. The nuclei dissolved into the neutron superfluid that was the Air; and  protons freed from the nuclei formed a superconducting fluid in the neutron mix.

At last, from the Quantum Sea inwards, the Star was like a single, immense nucleus; no nuclear-based life could persist.

‘How can this Bell of wood protect us? Won’t the wood just dissolve?’

‘It would . . . if not for the Corestuff hoops.’

The hoops were hollow tubes of hyperonic Corestuff. The tubes contained proton superconductor, extracted from the underMantle. More tubes led up through the cables to dynamos in the Harbour which generated electrical currents in the Bell’s hoops.

‘The currents in the hoops generate huge magnetic fields,’ Bzya said. ‘Like our own Magfield. And they protect us. The fields are like an extra wall around the Bell, to insulate it from the pressures.’

‘But what’s making me feel so strange? Is it this magfield of the Bell’s?’

‘No.’ Bzya smiled. ‘The hoops are expelling the Magfield - the Star’s Magfield, I mean - from the interior of the Bell.

‘We all grow up in the Magfield. The Magfield affects us all the time . . . We use the Magfield to move about, when we Wave. Farr, for the first time in your life you can’t feel the Magfield . . . For the first time, you can’t tell which way up you are.’

 There was no way of tracking time. The silence was broken only by the clatter of cables, the dull thud of the body of the Bell against the Spine, and the almost subvocal, angry mumblings of Hosch. Farr kept his eyes closed and hoped for sleep.

After an unknowable period the Bell gave a savage lurch, almost jolting the axial bar from Farr’s hands. He clung to it, peering around the dimly lit cabin. Something had changed; he could feel it. But what? Had the Bell hit something?

The Bell was still moving, but the quality of its motion had changed - or so the pit of his stomach told him. They were still descending, he was sure; but now the Bell’s descent was much smoother, and the occasional collisions of the Bell against the Spine had ceased.

It felt as if the Bell were floating, loose, through the underMantle.

Bzya laid a massive, kindly hand on his arm. ‘It’s nothing to fear.’

‘I’m not . . .’

‘We’ve come free of the Spine, that’s all.’

Farr felt his eyes grow round. ‘Why? Is something wrong?’

‘No.’ The cabin’s small, woodburning lamps sent a soft glow into the pit of Bzya’s ruined eye. ‘It’s designed to be this way. Look, the Spine only goes down a metre or so from the City. That’s deeper than anyone could Wave unaided. But we have to go much, much deeper than that. Now our Bell is descending without the Spine to guide it.

‘The cables still connect us to Parz. And the current they’re carrying will continue to protect us, and the cable, from the conditions here, as long as we descend. But . . .’

‘But we’re drifting. And our cable could tangle, or break. What happens if it breaks, Bzya?’

Bzya met his gaze steadily. ‘If it breaks, we don’t go home.’

‘Does that ever happen?’

Bzya turned his face to the lamp. ‘When it does, they can tell almost immediately, up in the Harbour,’ he said. ‘The cable starts to run free. You know the worst straight away. You don’t have to wait for the empty end to be returned . . .’

‘And us? What would happen to us?’

Hosch pushed his thin face forward. ‘You ask a lot of stupid questions. I’ll give you some comfort. If the cable breaks, you won’t know anything about it.’ He made his hand into a loose fist and snapped it closed in Farr’s face.

Farr flinched. ‘Maybe you should tell me what else can kill me. Then at least I’ll be prepared . . .’

There was a crash which jarred him loose from the support pole. The Bell swayed, rocking through the thick fluid of the underMantle.

Farr found himself floundering in the Bell’s stuffy Air. Once again he needed Bzya to reach out and haul him back to the central post.

Bzya raised a silencing finger to his lips; Hosch merely glowered.

Farr held his breath.

Something scraped across the outside hull of the Bell; it was like fingernails across wood. It lasted a few heartbeats, and then faded.

After a few minutes of silence, the lurching, unsteady journey continued; Farr imagined metres of cable above his head, kinks mansheights tall running along its length.

‘What was that?’ He glanced up at the windows, which grudgingly admitted a diffuse purple light. ‘Are we in the Quantum Sea?’

‘No, Bzya said. ‘No, the Sea itself is still hundreds of metres below us. Farr, we’re barely going to penetrate the upper layers of the underMantle. But we’re already a couple of metres below the Spine now.’

‘Yeah,’ said Hosch, his deep eyes fixed on Farr. ‘And that was a Colonist, come back from the dead to see who’s visiting him.’

Farr felt his mouth drop open.

‘It’s a Corestuff berg,’ Bzya said steadily. ‘Corestuff. That’s all.’

Hosch sneered, his gaze sliding around the cabin.

Farr knew Hosch was taunting him, but the sudden shock of the words had penetrated his imagination. He had always enjoyed Core War stories, had relished staring into the unachievable surface of the Quantum Sea and frightening himself with visions of the ancient, altered creatures prowling its depths. But the stories of the War, of humankind’s loss, had seemed so remote from everyday experience as to be meaningless.

But Dura had told him of the fractal sculpture she had seen in Parz’s University - a sculpture of a Colonist’s physical form, Ito had said. And now he was descending into the underMantle himself; protected only by a rickety, barely understood technology.

He clung to the post, staring at the bruised light in the windows.

Again there was a scraping against the hull. Again the Bell swayed, causing Farr’s stomach to lurch.

This time, Hosch and Bzya did not seem surprised. Hosch turned to press his face to a window, while Bzya relaxed his grip on the support post and flexed the fingers of his immense hands.

‘What is it now?’ Farr whispered.

‘We think we’ve snagged a berg . . .’

Below the surface of the Quantum Sea, nuclei - clusters of protons and neutrons - could not survive. And deeper still, in the dark belly of the Sea itself, densities became so high that the nucleons themselves were brought into contact. Hyperons, exotic combinations of quarks, could form from the colliding nucleons. The hyperons could combine into stable islands of dense material - Corestuff bergs - which could persist away from the formative densities of the heart of the Star. The bergs drifted up, in Quantum Sea currents, to higher levels to be retrieved by the Fishermen and returned to Parz City.

‘It’s clinging to the outside of the Bell,’ Bzya said. He mimed the impact of the berg against the Bell with his fists. ‘See? It’s drawn there by the magnetic field of the Bell, of its Corestuff hoops. And it stays, stuck by the Magfield set up in response in its own interior.’

Hosch grinned again, and Farr was aware of the supervisor’s foul breath. ‘Good Fishing. We were lucky. We can’t be more than four metres below Parz. Now, boy. Watch.’ With a grandiloquent gesture, Hosch closed the two switches on the small control panel beside him.

Farr held his breath, but nothing seemed to have changed. The Bell still swayed alarmingly through the underMantle - in fact it seemed to be rotating, his stomach told him, perhaps knocked into a twist by the impact of the berg.

Bzya said patiently, ‘He’s sent a signal to the Harbour, along the cables. That we’re ready to be hauled up.’

Hosch grinned at him. ‘And that’s why we’re here, boy. That’s the reason they put men in these cages, and stuff them down into the underMantle. All to close those little switches. See? Otherwise, how else would the Harbour know when to haul up the Bells?’

‘Why three of us? Why not just one Fisherman?’

‘Double redundancy,’ Hosch said. ‘If something hit the mission - well, one of us might live long enough to throw the switches, and bring home the precious Corestuff.’ He was obviously relishing teasing out Farr’s fear.

Farr tried to bite back. ‘Then you should have told me what was going on before. What if something had gone wrong, and I hadn’t known what to do?’

Bzya regarded Hosch impassively. ‘The boy has a point, Hosch.’

‘Anyway,’ Farr said, ‘it can’t take much skill to throw a simple switch . . .’

‘Oh, that’s not the skill,’ Hosch said quietly. ‘The skill is in staying alive long enough to do it.’

 The Bell lurched alarmingly through the underMantle, unbalanced by the mass of Corestuff clinging to its side. Farr tried to judge their ascent, but he couldn’t  separate genuine indications of their rise to the light - the sensations in his belly, a lightening of the gloom in the small windows - from optimistic imagination. He gazed anxiously at the bruised-purple glow in the windows, unable to take any of the food Bzya offered him from a small locker set in the hull of the Bell.

The Bell shuddered under a fresh impact. Farr clung to his pole. There was a grinding noise, and the clumsy little craft shuddered to a halt.

Farr resisted the temptation to close his eyes and curl up. What now? What else can they throw at me?

He felt Bzya’s rough fingertips on his shoulders. ‘It’s all right, lad. That’s a sign that we’re nearly home.’

‘What was it?’

‘That was our berg, scraping against the Spine. We’re only a metre or so below Parz itself now.’

Hosch hauled at a lever on the control panel, grunting with the effort; the hum Farr had learned to associate with the currents supplying the Bell’s protective magnetic field decreased in intensity. Hosch turned to him, his mood evidently swinging towards its calm, sly pole. ‘Your buddy here is half-right. But we aren’t safe yet. Not by a long way.’

In fact this was one of the most dangerous parts of the mission. The berg, rattling against the Spine, could easily sever their cables or damage the Spine itself.

‘So,’ Hosch said silkily, ‘one of us has to go outside and do some work.’

‘What work?’

‘Wrap ropes around the berg. Lash it to the Bell,’ Bzya said gently. ‘That’s all. Stops the berg from shaking loose, and protects the cables from collisions with the Corestuff.’

Hosch was staring at Farr.

Bzya held up his huge hands. ‘No,’ he said. ‘Hosch, you can’t be serious. You can’t send the boy out there.’

‘I’ve never been more serious,’ Hosch said. ‘As you’ve both been telling me, the boy won’t last five heartbeats down here unless he learns the trade. And there’s only one way to do that, isn’t there?’

Bzya made to protest, but Farr stopped him. ‘It’s all right, Bzya. I’m not afraid. He’s probably right, anyway.’

Bzya said, ‘Listen to me. If you were not afraid you would be a fool, or dead. Fear keeps your eyecups open and clean.’

‘Ropes in that locker,’ Hosch said, pointing.

Bzya started to haul out the tightly packed, thick ropes; soon the little cabin seemed filled with the stuff. ‘And you,’ Hosch snapped at Farr. ‘Get the hatch open.’

Farr looked through the window. The Air - if it could be called Air, this deep - was purple, almost Sea-like. He was still, after all, a full metre - a hundred thousand mansheights - below Parz.

He felt the sole of a foot in his back. ‘Get on with it,’ Hosch growled. ‘It won’t kill you. Probably.’

Farr put his shoulders to the circular hatch and pushed. It was heavy and  stiff, and as he pushed he heard the scraping of the Corestuff hoops binding up the capsule as they slid away.

The hatch burst open, flying out of his reach. The Air outside the Bell was thick and glutinous, and it crowded into the cabin, overwhelming the thinner, clear Air within. The light of the cabin’s lamps seemed immediately dimmed.

Farr held his breath, his mouth clamped closed almost of its own accord. There was a pressure on his chest, as if the thicker Air were trying to force itself into his lungs through his skin. With an effort of will he dragged his lips apart. The cloying, purple Air forced its way into his throat; he could feel it on his lips, viscous and bitter. He heaved, expanding his lungs; the stuff burned as it worked through his capillaries.

So, after a brief few heartbeats of struggle, he was embedded in the underMantle. He raised his arms experimentally, flexing his fingers. His movements were unimpaired, but he felt weaker, sluggish. Perhaps the superfluid fraction of this Air was lower than in the true Mantle.

‘The hatch,’ Bzya said, pointing. ‘You’d better retrieve it.’ Bzya’s voice was obscured, as if he was speaking through a layer of cloth.

Farr nodded. He pushed his way out of the hatchway.

The yellow-purple Air was so thick it barely carried any illumination; it was as if he was suspended in a dark-walled bubble about four mansheights across. The Bell was suspended at the centre of the bubble, a drifting bulk. Beyond it the Spine was a wall, massive and implacable, its upper and lower extremes lost in the misty obscurity of the Air. Looking at the Spine now Farr could see cables of Corestuff wrapped around it and laid out along its length - cables which must provide a magnetic field like the Bell’s, to keep the Spine from itself dissolving in the lower underMantle. The Bell’s own cables snaked up and out of sight towards the world of the upper Mantle, a world which seemed impossibly distant to Farr.

The loose hatch was a short distance from him. He Waved to it easily enough, although the Air in which he was embedded was a cloying presence around him. He caught the hatch and returned it briskly to Bzya.

‘Now the berg,’ Hosch called. ‘Can you see it?’

Farr looked. There was a shape, lumpen, lodged between the Bell and the Spine. It was half a mansheight long, dark and irregular, like a growth on the clean, artificial lines of the Bell.

‘Don’t I need the ropes?’

‘Go and inspect the berg first,’ Hosch called. ‘See if it’s done us any damage.’

He took deep breaths of the stale Air and flexed his legs. It would take only a few strokes to Wave to the lump of Corestuff.

As he neared, he saw that the berg’s surface was made rough by small pits and escarpments. It was hard to imagine that this was the material that formed the gleaming hoops around the Bell, or the City’s anchor-bands, or the fine inlays in Surfboards. He was within an arm’s length of the berg, still Waving smoothly . . . If he lived long enough, he would like to see the workshops - the foundries, Bzya called them - where the transformation of this stuff took place . . .

Invisible hands grabbed his chest and legs, yanking him sideways. He found himself tumbling head over heels away from the Bell. He cried out. He scrabbled at the Air but could gain no purchase, and his legs thrashed at the emptiness in a futile effort to Wave.

Trembling, he paddled at the Air, trying to still his roll. Hosch was laughing at him, he realized; and Bzya, too, seemed to be having trouble suppressing a smile.

Just another little game, then; another test for the new boy.

He closed his eyes, willing the trembling of his limbs to still. He tried to think.  Invisible hands? Only a magfield could have jolted him like that - the Bell’s protective magfield. And of course he’d been knocked sideways; that was the way fields affected moving charged objects, like his body. That was why it was necessary, when Waving, to move legs and arms across the flux lines of the Magfield to generate forward motion.

So the Bell’s own magfield shell had thrown him. Big joke.

Logue would probably have told him off for not anticipating this, he realized. Laughed at him as well, to drive home the point.

Farr’s fear turned to anger. He looked forward to the day when he would no longer have so much to learn . . . and he could maybe administer a few lessons of his own.

His self-control returning, Farr began to make his clumsy way back to the Bell. ‘Give me the ropes,’ he said.
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The huge lumber caravan was visible for many days before it reached Qos Frenk’s ceiling-farm.

Dura, descending from a wheat-field at the end of a shift, watched the caravan’s approach absently. It was a trace of darkness on the curving horizon, a trail of tree trunks toiling through the vortex lines from the wild forests on the upflux fringe of the hinterland, on its way to the City at the furthest downflux. She wasn’t too interested. The hinterland sky, even this far from Parz, was never empty of traffic. The caravan would pass in a couple of days, and that would be that.

But this caravan didn’t go by so quickly. As time wore on it continued to grow in her vision, and Dura slowly came to appreciate the caravan’s true scale, and the extent to which distance and perspective had fooled her. The train of severed tree trunks, stretched along the vortex lines, must have extended for more than a centimetre. And it was only when the caravan approached its nearest point to the farm that Dura could make out people travelling with the caravan - men and women Waving along the lengths of the trunks, or tending the teams of Air-pigs scattered along the trunks’ lengths, utterly dwarfed by the scale of the caravan itself.

Another shift wore away. Rubbing arms and shoulders left stiff by a long day’s crop-tending, Dura slung her Air-tank over her shoulder and Waved slowly towards the refectory.

Rauc came up to her. Dura studied her curiously. Rauc had become something of a friend to Dura - as much of a friend as she had made here, anyway - but today the slim little coolie seemed different. Distracted, somehow. Although Rauc too had just finished a shift, she’d already changed into a clean smock and combed her hair free of dirt and wheat-chaff. The smile on her thin, perpetually tired face was nervous.

‘Rauc? Is something wrong?’

‘No. No, not at all.’ Rauc’s small feet twisted together in the Air. ‘Dura, have you got any plans for your off-shift?’

Dura laughed. ‘To eat. To sleep. Why?’

‘Come with me to the caravan.

‘What?’

‘The lumber caravan.’ Rauc pointed down beneath her feet, to where the  caravan toiled impressively across the sky. ‘It wouldn’t take us long to Wave down there.’

Dura tried to conceal her reluctance. No thanks. I’ve already seen enough of the City, the hinterland, of new people, to last me a lifetime. She thought with a mild longing of the little nest she’d been able to establish for herself on the fringe of the farm - just a cocoon, and her little cache of personal belongings, suspended in the open Air, away from the cramped dormitories favoured by the rest of the coolies. ‘Maybe another time, Rauc. Thanks, but . . .’

Rauc looked unreasonably disappointed. ‘But the caravans only pass about once a year. And Brow can’t always arrange an assignment to the right caravan; if we’re unlucky he ends up centimetres away from the farm when he passes this latitude, and . . .’

‘Brow?’ Rauc had mentioned the name before. ‘Your husband? Your husband’s with this caravan?’

‘He’ll be expecting me.’ Rauc reached out and took Dura’s hands. ‘Come with me. Brow’s never met an upfluxer before.’

Dura squeezed her hands. ‘Well, I’ve never met a lumberjack. Rauc, is this the only time you get to see your husband? Are you sure you want me along?’

‘I wouldn’t ask otherwise. It will make it special.’

Dura felt honoured, and she said so. She considered the distance to the caravan. ‘Will we have the time to get there and back, all in a single off-shift? Maybe we ought to go to Leeh and postpone our next shift - do a double.’

Rauc grinned. ‘I’ve already fixed it. Come on; find yourself something clean to wear, and we’ll go. Why don’t you bring your stuff from the upflux? Your knife and your ropes . . .’

Rauc followed Dura to her sleeping-nest, talking excitedly the whole way.

 The two women dropped out of the ceiling-farm and descended lightly into the Mantle.

Dura dipped forward, extending her arms towards the caravan, and began to thrust with her legs. As she Waved she was still wondering if this was a good idea - her legs and arms still ached from her long shift - but after some time the steady, easy exercise seemed to work the pains from her muscles and joints, and she found herself relishing the comfortable, natural motion across the Magfield - so different from the cramped awkwardness of her work in the fields, with her head buried in an Air-mask, her arms straining above her head, her fingers thrust into the roots of some recalcitrant mutant plant.

The caravan spread out across the sky before her. It was a chain of Crust-tree trunks stripped of roots, branches and leaves; the trunks were bound together in sets of two or three by lengths of rope, and the sets were connected by more links of strong plaited rope. Dura had to swivel her head to see the leading and trailing ends of the chain of trunks, which dwindled with perspective among the converging vortex lines; in fact, she mused, the whole caravan was like a wooden facsimile of a vortex line.

Two humans hung in the Air some distance from the caravan. They seemed to be waiting for Rauc and Dura; as the women approached they called something  and set off through the Air to greet them. It was a man and a woman, Dura saw. They were both around the same age as Rauc and Dura, and they wore identical, practical-looking loose vests equipped with dozens of pockets from which bits of rope and tools protruded.

Rauc rushed forward and embraced the man. Dura and the lumberjack woman hung back, waiting awkwardly. The woman was slim, strong-looking, with tough-looking, weathered skin; she - and the man, evidently Rauc’s husband Brow - looked much more like upfluxers than any hinterland or City folk Dura had met up to now.

Rauc and Brow broke their embrace, but they stayed close with their arms linked together. Rauc pulled Brow towards Dura. ‘Brow, here’s a friend from the farm. Dura. She’s an upfluxer . . .’

Brow turned to Dura with a look of surprised interest; his gaze flickered over her. He resembled Rauc quite closely. His body was lean, strong-looking under its vest, and his narrow face was kindly. ‘An upfluxer? How do you come to be working on a ceiling-farm?’

Dura forced herself to smile. ‘It’s a long story.’

Rauc squeezed Brow’s arm. ‘She can tell you later.’

Brow rubbed his nose, still staring at Dura. ‘We see upfluxers sometimes. In the distance. When we’re working in the far upflux, right at the edge of the hinterland. You see, the further upflux you go towards the wild forests, the better the trees grow. But . . .’ He stopped, embarrassed.

‘But the more dangerous it gets?’ Dura maintained her smile, determined for once to be tolerant. ‘Well, don’t worry. I don’t bite.’

They laughed, but it was forced.

Rauc introduced the woman with Brow. She was called Kae, and she and Rauc embraced. Dura observed them curiously, trying to make sense of their relationship. There was a stiffness between Rauc and Kae, a wariness; and yet their embrace seemed genuine - as if on some level, beneath the surface strain, they shared a basic sympathy for each other.

Brow tugged at Rauc. ‘Come and see the others; they’ve missed you. We’re going to eat shortly.’ He glanced at Dura. ‘Will you join us?’

The woman Kae approached Dura with brisk friendliness. ‘Dura, let’s leave these two alone for a while. I’ll show you around the caravan . . . I don’t suppose you’ve met people like us before . . .’

 Dura and Kae Waved side by side along the length of the caravan. Kae pointed out features of the caravan and described how it worked in a brisk, matter-of-fact way, her talk laced with endless references to Dura’s assumed ignorance. Dura had long since grown tired of being treated as an amusing freak by these Parz folk, but - for today - she bit back the acid replies which seemed to come so easily to her. This woman, Kae, didn’t mean any harm; she was simply trying to be kind to a stranger.

Maybe I’m learning to look beneath the surface of people, Dura wondered. Not to react to trivia. She smiled at herself. Maybe she was growing up at last.

The chain of trunks slid through the Air at about half an easy Waving speed.  There were teams of harnessed Air-pigs, their harness sets fixed - not to Air-cars - but to the rope links in the chain of trees. The pigs squealed and snorted as they hauled at their restraints of leather. Humans, some of them children, tended the animals. The pigs were fed bowls of mashed-up Crust-tree leaf, and their harnesses were endlessly adjusted to keep the teams hauling in the same direction, along the long line of trunks.

People hailed Kae as she passed, and they glanced curiously at Dura. Dura guessed there must be a hundred people travelling with this caravan.

The women paused to watch one team being broken up. The animals were released from their harnesses, but they were still restrained by ropes fixed to pierced fins. The animals were led away to be tied up in another part of the caravan to rest, while a fresh team was fixed into place.

Dura frowned at this. ‘Wouldn’t it be easier to stop the caravan, rather than try to change the pigs over in flight?’

Kae laughed. ‘Hardly. Dura, when the caravan is assembled, back on the edge of the upflux, it takes several days, usually, for the pig-teams to haul it up to speed. And once this mass of wood is moving, it’s much easier to maintain its motion than to keep stopping and starting it. Do you see?’

Dura sighed inwardly. ‘I know what momentum is. So you don’t even stop when you sleep?’

‘We sleep in shifts. We sleep tied up to nets and cocoons fixed to the trunks themselves.’ Kae pointed to the nearest pig-team. ‘We rotate the pigs in flight. It isn’t so difficult to steer a caravan; all you have to do is follow the vortex lines downflux until you get to the South Pole . . . Dura, a caravan like this never stops moving, once it sets off from the edge of the hinterland. Not until it’s within sight of Parz itself. Then the pig-teams are turned around, and the caravan’s broken up to be taken into the City.’

Dura tried to envisage the distance from the upflux to Parz. ‘But at this speed it must take months to reach the City.’

‘A full year, generally.’

‘A year?’ Dura frowned. ‘But how can the City wait that long for lumber?’

‘It can’t. But it doesn’t have to.’ Kae was smiling, but there didn’t seem to be any impatience in her tone at Dura’s slowness. ‘At any time, there’s a whole stream of caravans like this, heading for the City from all around the circumference of the hinterland. From the point of view of Parz there’s a steady flow of the wood it needs.’

‘Rauc knew on exactly which day to come down to the caravan. In fact, you and Brow were waiting to greet us.’

‘Yes. We were on time. We always are, Dura; all the caravans are, right across the hinterland. It’s all carefully planned.’

Dura thought of dozens, hundreds perhaps, of caravans like this, endlessly converging on Parz with their precious lumber . . . and all on time. She felt awed at the idea of humans being able to plan and act systematically on such a scale, and with such precision.

They moved on along the length of the caravan. In some places the trunks had been opened up to expose the green glow of the wood’s nuclear-burning  core. Humans moved around the glowing spots and circles, purposeful and busy. There were nets and lengths of rope trailing from the trunks, and Dura saw sleep cocoons, tools, clothes, food bales tucked into the nets. In one place there was a little clutch of infants and small children, safely confined inside a fine-meshed net.

‘Why,’ she said, ‘the caravan’s like a little City in itself. A City on the move. There are whole families here.’

‘That’s right.’ Kae smiled, a little sadly. ‘But the difference is, it’s a City that will be broken up in another few months, when we get to Parz. And we’ll be shipped back to the hinterland in cars, to start work on another.’

They passed another netful of sleeping children.

Dura asked gently, ‘Why doesn’t Rauc travel with the caravan? With Brow?’

Kae stiffened slightly. ‘Because she gets better pay where she is, doing coolie-work for Qos Frenk. They have a kid. Did she tell you? She and Brow are having her put through school in Parz itself. They have to work like this, to afford the fees.’

Dura let herself drift to a stop in the Air. ‘So Rauc is on a ceiling-farm in the hinterland, her child is in that wooden box at the Pole, and Brow is lost somewhere in the upflux with the lumber caravans. And if they’re lucky they meet - what? once a year?’ She thought of the Mixxaxes, also constrained to spend so much of their time apart, and for much the same motives. ‘What kind of life is that, Kae?’

Kae drew away. ‘You sound as if you disapprove, Dura.’ She waved a hand. ‘Of all of this. The way we live our lives. Well, we can’t all live as toy savages in the upflux, you know.’ She bit her lip, but pressed on. ‘This is the way things are. Rauc and Brow are doing the best they can, for their daughter. And if you want to know how they feel about so much separation, you should ask them.’

Dura said nothing.

‘Life is complex for us - more than you can imagine, perhaps. We all have to make compromises.’

‘Really? And what’s your compromise, Kae?’

Kae’s eyes narrowed. ‘Come on,’ she said. ‘Let’s find the others. It must be time to eat.’

They worked their way back along the complicated linear community in stiff silence.

 A dozen people had gathered, close to the trunk of one of the great severed trees at the heart of the caravan. A Wheel design had been cut into the trunk: neat, five-spoked, large enough to curve around the trunk’s cylindrical form. Small bowls of food had been jammed into the glowing trenches of the design.

The people anchored themselves to the trunk itself, or to ropes and sections of net dangling from the trunk, arranging themselves around the glow of the nuclear fire. Occasionally one of them reached into the fire and drew out a bowl.

Dura joined the group a little nervously. But she was greeted by neutral, even friendly nods. With their nomadic lives, criss-crossing the hinterland, these  caravanners must be as used to accepting strangers as anyone in the huge, sprawling hinterland around Parz.

She found a short length of rope and wrapped it around her arm. The rope, leading to the tree trunk, hauled at her with a steady pressure. So, she realized, she had become part of the caravan, bound to it and swept along by its immense momentum. She glanced around at the group. Their faces, their relaxed bodies in their practical vests, formed a rough hemispherical shell over the exposed wood core. The green glow underlit their faces and limbs and cast soft light into their eyecups. Dura felt comfortable - accepted here - and she drifted closer to the warmth of the nuclear fire.

She spotted Rauc and Brow, huddled together on the far side of the little group. Rauc waved briefly to her, but quickly returned her attention to her husband. Glancing around discreetly, Dura saw that most of the party had separated out into couples, bonded loosely by conversation. Alone, she turned to stare into the steady glow of the fire.

There was a tap on her arm. She turned. Kae had settled into place next to her. She was smiling. ‘Will you eat?’

Dura couldn’t help but glance around surreptitiously. There seemed to be no one with Kae, no partner. There was no sign of Kae’s earlier flash of hostility - she had the impression that there was a core of deep unhappiness in Kae, hidden not far beneath the surface. She smiled back, eager to show good grace. ‘Thanks. I will.’

Kae reached towards the fire-trenches cut into the wood. She drew out one of the bowls embedded there, taking care to keep her fingers away from the hot wood itself. The bowl was a small globe carved of wood, and it held food, a dark brown, irregular mass. She held the bowl out to Dura.

Dura reached into the bowl and poked at the food tentatively. It was hot to the touch. She took hold of it and drew it out. The surface was furry, but the furs were singed to a crisp, and they crackled as she squeezed.

She looked at Kae doubtfully. ‘What is it?’

‘Try it first.’ Kae looked sly in the green underglow.

Dura picked at the fur. ‘The whole thing?’

‘Just bite into it.’

Dura shrugged, raised the lump briskly, opened her mouth wide and bit into the fur. The surface was elastic, difficult to pierce with her teeth, and the furs tickled the roof of her mouth. Then the skin broke, and bits of hot, sticky meat spurted over her mouth and chin. She spluttered, but she wiped her face and swallowed. The stuff was rich, warm, meaty. She took a bite from the skin and chewed it slowly. It was tough and without much flavour. Then she sucked at the remaining meat inside the shell. There was a hard inner core which she discarded.

‘It’s good,’ she said at last. ‘What is it?’

Kae let the empty bowl hang in the Air; she poked at it with her forefinger and watched it roll in the Air. ‘Spin-spider egg,’ she said. ‘I knew you wouldn’t recognize it. But it’s the only way to eat it. It’s actually a delicacy, in some parts of the hinterland. There’s even a community on the edge of the wild forest who  cultivate spiders, to get the eggs. Very dangerous, but very profitable. But you have to know how to treat the eggs, to bring out the flavour.’

‘I don’t think I would have recognized this as a spider egg at all.’

‘It has to be collected when freshly laid - when the young spider hasn’t yet formed, and there’s just a sort of mush inside the egg. The hard part in the centre is the basis of the creature’s exoskeleton; the young spider grows into its skeleton, consuming the nutrient.’

‘Thanks for telling me,’ Dura said dryly.

Kae laughed, and opened up a sack at her waist. She drew out a slice of beercake. ‘Here; have some of this. In Parz, there’s a good market for exotic deep-hinterland produce like that. We make a good side-profit from it. Now. How about some Air-pig meat?’

‘All right. Please. And then you can tell me how you came to join these lumber caravans.’

‘Only if you tell me how you ended up here, so far from the upflux . . .’

With food warm inside her, and with the exhilarating buzz of beercake filling her head, Dura told Kae her tangled story; and a little later, in the steady glow of the nuclear-fire Wheel, she repeated her tale for the rest of the lumberjacks, who listened intently.

 The food globes, nestling in the fire trenches, were finished. The conversation gradually subsided, and Dura sensed that the gathering was coming to an end.

Rauc drew her hand from her husband’s, and pulled forward, alone, into the centre of the little group. She faced the Wheel cut into the tree trunk in silence.

The last trickles of conversation died. Dura watched, puzzled. The atmosphere was changing - becoming more solemn, sadder. The lumberjacks drew away from each other, their postures stiffening in the Air. Dura glanced at Kae’s face. The lumberjack’s eyecups were wide, illuminated by the fire-glow, fixed on Rauc.

Slowly Rauc began to speak. Her words consisted of names - all of them unknown to Dura - recited in a steady monotone. Rauc’s voice was tired, quiet, but it seemed to enfold the intent gathering. Dura listened to the lulling, rhythmic chant of names as it went on, for heartbeat after heartbeat, read evenly by Rauc to the great Wheel carved into the wood.

These were the names of victims, Dura realized slowly. Victims of what? Of cruelty, of disease, of starvation, of accident; they were the names of the dead, remembered now in this simple ceremony.

Some of the names must go back generations, she thought, their deaths so ancient that all details had been forgotten. But the names remained, preserved by this gentle, graceful Wheel cult.

And people who lived in the sky could have no other memorial than words.

At last the list came to a close. Rauc hung in the Air before the fading glow of the Wheel trenches, her face empty. Then she stirred and looked around at the faces watching her, as if waking up. She Waved back to her husband.

The group broke up. Brow enfolded his wife in his arms and led her away. All around the group, couples bid farewells and drifted off.

Dura observed Kae surreptitiously. The woman was watching Brow and Rauc, her expression blank. She became aware of Dura. She smiled, but her voice sounded strained. ‘I’ve the feeling you’re judging me again.’

‘No. But I think I understand your compromises now.’

Kae shrugged. ‘We’re together, Brow and I, for most of the time. Rauc knows it, and has to live with that. But Brow - loves - Rauc. This day with her is worth a hundred with me. And I have to live with that. We all have to compromise, Dura. Even you.’

Dura thought of Esk, long dead now, and a similar painful triangle. ‘Yes,’ she said. ‘We all have to compromise.’

Kae offered her a place to sleep, somewhere in the tangle of nets and ropes that comprised this strange, linear City. Dura refused, smiling.

She said farewell to Kae. The lumberjack nodded, and they regarded each other with a strange, calm understanding.

Dura pushed away from the trunk and kicked at the Air, Waving for the ceiling-farm and her secure, private little nest.

The caravan spread out beneath her, Wheel-shaped fires burning in a dozen places.
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Accompanied by a nervous-looking nurse from the Hospital of the Common Good, the injured old upfluxer diffidently entered the Palace Garden. When Muub spotted him he beckoned to the nurse - over the heads of curious courtiers - that she should bring the upfluxer to join him at the Fount. Then he turned back to the slow ballet of the superfluid fountain.

The Garden was a crown perched atop Parz City, an expensive setting for the Palace of the City Committee. The Garden had been established generations before by one of the predecessors of Hork IV. But it had been the particular genius of the current Chair, and his fascination for the natural world around him, that had made this place into the wonder it was. Now it was a lavish park, with exotic plants and animals from all around the Mantle brought together in an orderly, tasteful display. The low - but extravagant - buildings which made up the Palace itself were studded around the Park, gleaming like Corestuff jewels set in rich cloth. Courtiers drifted through the Garden in little knots, huddling like groups of brightly coloured animals.

Muub was no lover of the great outdoors, but he relished the Garden. He tilted back his stiff neck, looking up into the yellow-gold Air. To be here beneath the arching, sparkling vortex lines of the Pole - and yet securely surrounded by the works of man - was a fulfilling, refreshing experience. It seemed to strengthen his orderly heart that the Garden was an artifact, a museum of tamed nature - but an artifact which stretched for no less than a square centimetre around him . . . The Garden was enough to make one believe that man was capable of any achievement.

He ran a discreet doctor’s eye over the approaching upfluxer. Adda was recovering well but he could still barely move without assistance. Both his lower legs were encased in splints, and his chest was swathed in bandages; a cast of carved wood enclosed his right shoulder. His head, too, was a mass of strapped-up cloth, and an eye-leech patiently fed in the corner of the old fellow’s only working eye.

‘I’m glad you could join me,’ Muub greeted him with a professional smile. ‘I wanted to talk to you.

Adda glowered past his leech at Muub’s shaved head, his finery. ‘Why? Who or what are you?’

Muub allowed himself a heartbeat’s cold silence. ‘My name is Muub. I am Physician to the Committee . . . and Administrator of the Hospital of the Common  Good, where your injuries have been treated.’ He decided to go on the offensive. ‘Sir, we met before, when you were first carried into the Hospital by one of our citizens. On that occasion - though I don’t expect you to remember - you told me to “bugger off”. Well, I failed to accept that invitation, choosing instead to have you treated. I have asked you to view the Garden today as my guest, as a friendly gesture to one who is new to Parz and who is alone here. But frankly, if you’re not prepared to be courteous then you are free to depart.’

‘Oh, I’ll behave,’ Adda grumbled. ‘Though I’ll not swallow the pretence that you’ve done me any sort of favour by treating my injuries. I know very well that you’re exacting a handsome price from the labour of Dura and Farr.’

Muub frowned. ‘Ah, your companions from upflux. Yes, I understand they have found indentures.’

‘Slave labour,’ Adda hissed.

Muub made himself relax. Anyone who could survive at the court of Hork IV could put up with a little goading from an eyeless old fool from the upflux. ‘I’ll not let you needle me, Adda. I’ve invited you here to enjoy the Garden - the spectacle - and I fully intend that that is how we will spend the day.’

Adda held his stare for a few moments; but he did not pursue the discussion, and turned his head to view the Fount.

The superfluid fountain was the centrepiece of the Garden. It was based on a clearwood cylinder twenty microns across, fixed to a tall, thin pedestal. Inside the cylinder hovered a rough ball of gas, stained purple-blue, quivering slowly. The cylinder - fabulously expensive in itself, of course - was girdled by five hoops of polished Corestuff, and it bristled with poles which protruded from its surface. Barrels - boxes of wood embossed with stylized carvings of the heads of Hork IV and his predecessors - were fixed to the ends of the poles inside the cylinder.

Beautiful young aerobats - male and female, all naked - Waved spectacularly through the Air around the cylinder, working its elaborate mechanisms. The electric blue of the vortex lines cast shimmering highlights from the clearwood, and the soft, perfect skin of the aerobats glowed with golden Air-light.

The upfluxer, Adda, made a disgusting noise through his nose. ‘You brought me here to see this?’

Muub smiled. ‘I wouldn’t expect you to understand what you’re seeing.’

Adda scowled, his hostility evident. ‘Then tell me.’

‘Superfluidity.’ Muub pointed. ‘The cylinder contains a low-pressure region. There’s hardly any Air in there, I mean . . . except for the sphere in the centre. That’s just Air, but stained blue so you can see it. The hoops around the cylinder, there, are generating a localized magnetic field. Do you understand me? Like the Magfield, but artificial. Controllable. The magnetic field keeps the cylinder from being crushed by the pressure of the Air outside. And it’s designed to keep the little Air inside the cylinder in that ball at the centre.’

‘So what?’

‘So we can view the Air - within which we are ordinarily immersed - from the outside, as it were.

‘Adda, Air is a neutron superfluid - a quite extraordinary substance which,  were inhabitants of some other world to discover it, would seem miraculous. Quantized circulation - the phenomena which causes all the spin in the Air to collect into vortex lines - is only one aspect. Watch, now, as the vessels are lowered and raised from the sphere of Air.’

A handsome young aerobat - a girl with blue-dyed hair - grasped one of the poles protruding from the cylinder and pushed it through the clearwood wall. The base of the ornate barrel at its far end dipped into the sphere of blue Air. The barrel wasn’t completely immersed; the girl held the barrel still so that its rim protruded from the surface of the Air by a good two or three microns.

Blue-stained Air visibly crawled up the sides of the box and over the lip, pooling inside. It was like watching a living creature, Muub thought, fascinated and charmed as always by the spectacle.

When the box had filled itself to the level of the rest of the sphere, the aerobat drew it slowly out of the sphere and brought it to rest again, so that its base was placed perhaps five microns above the surface. Now the blue Air slid over the sides and, in a thin stream which poured from the base of the vessel, returned eagerly to the central sphere.

The aerobat troupe maintained this display at all hours of the day, at quite remarkable expense. Adda watched the cycle through a couple of times, his good eye empty of expression.

Muub watched him surreptitiously, then shook his head. ‘Don’t you have any interest in this? Even your eye-leech is showing more awareness, man!’ He felt driven, absurdly, to justify the display. ‘The Fount is demonstrating superfluidity. When the vessel is lowered into the pool, a thin layer of the fluid is adsorbed onto the vessel’s surface. And the Air uses that fine layer - just a few neutrons thick - to gain access to the interior of the vessel. When the vessel’s withdrawn the Air uses the same channel to return to the main bulk, the sphere. Quite remarkable.

‘The hoops maintain a slight magnetic gradient from the geometric centre of the cylinder. That gradient restricts the residual Air to that sphere at the centre . . . and it is the resulting difference in electromagnetic potential energy which drives the cycle of the fountain. And . . .’ ‘Riveting,’ Adda said dryly.

Muub bit back a sharp comment. ‘Well, I know you people have different priorities in life. Let’s view the rest of the Garden . . . perhaps some of it will remind you of the world you have left behind. I’m curious as to how you lived, actually.’

‘We upfluxers?’ Adda asked acidly.

Muub replied smoothly, ‘You Human Beings. For example, superfluidity . . . Have you retained much knowledge of such matters?’

Adda said, ‘Much of the lore absorbed by our children is practical and everyday . . . how to repair a net; how to keep yourself clean; how to turn the battered corpse of an Air-pig into a meal, a garment, a source of weapons, a length of rope.’

Muub felt himself shudder delicately.

‘But knowledge is our common heritage, City man,’ Adda murmured. ‘We  would scarcely allow you to rob us of that, as you robbed us of our place here ten generations ago.’

Turning, Muub led Adda slowly away from the Fount. Beside the youthful grace of the aerobats, Adda’s ungainly stiffness was laughable - and yet heart-breaking, Muub thought. They passed through one of Hork’s experimental ceiling-farm areas. Here a new strain of wheat - tall and fat-stemmed - thrust from a simulated section of Crust-forest root-ceiling.

‘Tell me, Adda. What are your plans now?’

‘Why should you care?’

‘I’m curious.’

Adda was silent for a while; then, grudgingly, he replied: ‘I’m going to go back. Back to the upflux. What else?’

‘And how do you propose to achieve that?’

‘I’ll damn well Wave there if I have to,’ Adda growled. ‘If I can’t get one of your citizens to take me home in one of those pig-drawn cars you have.’

Muub was tempted to mock. He tried to summon up sympathy, to put himself in Adda’s situation - alone and far from home in a place he must find frighteningly strange, despite his bravado. ‘My friend,’ he said evenly, ‘with all respect to the skills of my staff in the Common Good, and to the remarkable progress you are making . . . I have to say it will be a long time before you are fit for such a journey. Even by car, the trek would kill you.’

Adda snarled. ‘I’ll take my chance.’

‘And, if you made it home you’d never be as strong as you were, frankly. Your pneumatic system has been weakened to well below its nominal level.’

Adda’s response, when it came, seemed doubtful. ‘I couldn’t hunt?’

‘No,’ Muub shook his head firmly. ‘Even if you were able to Wave fast enough to creep up on, let us say, an aged and unfit Air-pig . . .’ - that won a slight smile from the upfluxer - ‘even so, you could never survive the low pressures, the thin Air of the upper Mantle. You see, you would be a burden on your people if you returned. I’m sorry.’

Adda’s anger was apparently directed inwards now. ‘I will not be a burden. I wanted to die, after my injury. You did not allow me to die.’

‘It was the choice of your companions. They did not allow you to die; they sold their labour to pay for your continued health. Adda, you owe it to them to maximize the usefulness of your new life.’

Adda shook his head stiffly, the bandaging rustling at his neck. ‘I cannot return home. But I have nothing here.’

‘Perhaps you could find work. Anything you could earn would reduce the burden on your friends.’ . . . And help besides, Muub forbore to add, to pay for Adda’s own food and shelter once his medical treatment was concluded.

‘What could I do? Do you hunt here? I can’t see myself being much use stalking blades of mutated grass.’

They had come now to a simulation of the wild Crust-forest. Dwarf Crust-trees - slender whips no taller than a mansheight - thrust out of the roof of Parz. A clutch of young ray, shackled to the roof surface by short lengths of rope, snapped at them as they passed. Muub glanced at Adda, curious about the old  man’s reaction to this toy forest. But Adda had turned his face up to the vortex lines swooping over the City; his good eye was half-closed, as if he were peering at something, and the leech crawled, ignored, over his face.

Muub hesitated. ‘When I first encountered you, you were swaddled in make-shift bandages. And you had splints . . . Do you remember? The splints seemed actually to be spears, of varying lengths and thicknesses. All decorated with fine engravings.’

‘What of it? Are you suggesting I could get a price for them here? I thought your people, your Guards, were well enough equipped with their bows and whips.’

‘Indeed. No, we do not need your weapons . . . as weapons. But as artifacts the spears have a certain - novelty.’ Muub sought the right words. ‘A kind of primitive artistry that is really rather appealing. Adda, I suspect you could get a decent price for your artifacts, especially from collectors. And if, by chance, you were capable of producing more . . .’

There was an odd change in the quality of light around them. Muub glanced around, half-expecting to find that they had fallen into the shadow of an Air-car; but the sky was empty, save for the vortex lines. Still the feeling of change persisted, though, unsettling Muub; he pulled his robe closer around him.

Adda laughed. ‘I’d rather die than whore myself.’

Muub opened his mouth, shaping a reply. That may be the choice, old man . . . But now there was some sort of disturbance among the courtiers around them. No longer drifting in their intense little knots of intrigue, the courtiers were gathering together as if for comfort, pointing at the sky. ‘I wonder what’s wrong. They seem scared.’

‘Look up,’ Adda said dryly. ‘Perhaps that has something to do with it.’

Muub looked into the old man’s sour, battered face, and then lifted his head to the open Air.

The flux lines were moving. They were surging upwards, away from the City, rising like huge knife-blades towards the Crust.

‘Glitch,’ Adda said, his voice tight. ‘Another one. And a bad one. Muub, you must do what you can to protect your people.’

‘Is the City in danger?’

‘I don’t know. Perhaps not. But those in the ceiling-farms certainly are . . .’

Muub, in the last moment before rushing to his duties, found time to remember that Adda’s own people too were exposed to all of this, lost somewhere in the sky.

The Air above him seemed to shimmer; somewhere a courtier screamed.

 It was Rauc who first noticed the change in the sky.

Dura and Rauc were working together in a corner of Qos Frenk’s ceiling-farm. Dura was wearing the mandatory Air-tank, but she wore the veil pushed back from her face; and the heavy wooden tank thumped against her back as she worked. She had pushed her head and shoulders high into the stems of wheat, so that she was surrounded by a bottomless cage of the yellow-gold plants. She reached above her head with both hands, burrowing with her fingers  among the roots of the wheat. Stems scratched her bare arms. Here was another sapling; it felt warm and soft, undeniably a living thing, a thin thread of heavy-nuclei material pulsing along its axis. Young Crust-trees were the most persistent danger to Frenk’s crop, springing up endlessly despite continual weeding. The saplings - thinner than a finger’s width - were difficult to see, but easy to pick out from among the wheat-stems by touch. She allowed her fingers to track along the sapling’s length further up into the shadows of the wheat. She probed at its roots, which snaked up into the tangle of roots and plants which comprised the forest ceiling, and patiently prised them out.

It was dull, mindless work, but not without a certain satisfaction: she enjoyed the feel of the plants in her fingers, and relished deploying the simple skills she was learning. Maybe in some other life she might have been a good farmer, she thought. She liked the orderliness of the farm - although not the pressure of other people - and the work was simple enough to leave her mind free to wander, to think of Farr, of the upflux, and . . .

Rauc half-laughed. ‘Look at that. Dura, look . . . How strange.’

Vaguely irritated at this irruption into her daydream, Dura dropped down from the inverted field. Emerging into the clear Air, she rubbed her hands free of dust. ‘What is it?’

Rauc hovered in the Air, Waving gently; she pointed downwards. ‘Look at the vortex lines. Have you ever seen them behave like that before?’

Vortex lines, acting strangely?

Dura snapped her head downwards and raked her gaze across the sky.

The vortex lines were shimmering - infested with so many small instabilities that it was difficult to see the lines themselves. At the limit of vision Dura could just make out individual ripples racing along the lines, like small, scurrying animals. And the lines were exploding upwards, out of the Mantle and towards the Crust. Towards the farm. Towards her.

All of the lines were moving, as deep into the sky as she could see; the parallel ranks of them hurtled evenly out towards her.

There was something else, too: a dark shape far away, at the edge of her peripheral vision; it scored the yellow horizon with a pencil of blue-white light.

‘Rauc,’ she said. ‘We have to move.’

Rauc looked up at her, the thin, tired face beneath its veiled hat registering unconcern. ‘Why? What’s wrong?’

Dura brushed the hat from her head, impatiently shrugging off the straps of her Air-tank. ‘Give me your hand.’

‘But why . . .’

‘It’s a Glitch. And if we don’t move now we’ll be killed. Give me your hand. Now!’

Rauc’s mouth opened wide. Dura saw shock in her expression, but no fear yet. Well, there would be time enough for that. She grabbed Rauc’s hand; the labourer’s palm was toughened by her work but the hand was cool, free of the heat of terror. She kicked at the Magfield with both legs, Waving downwards, away from the Crust and towards the approaching flux lines. At first Rauc was dead inertia behind her; but after a few strokes Rauc, too, began to Wave.

When the Star suffered a Glitch the Mantle could not sustain its even, gently slowing pattern of rotation. The superfluid Air tried to expel the excess rotation from its bulk by pushing the arrays of vortex lines - lines of quantized vorticity - out towards the Crust. And the lines themselves suffered instabilities, and could break down . . .

The women dropped into the racing forest of vortex lines. The lines were usually about ten mansheights apart, so - in normal times - they were easy to avoid. But now, at the birth of this spin storm, they were already rising faster than a Human Being could Wave. The vortex lines fizzed past the women, sparkling electric blue. Instabilities the size of a fist raced along them, colliding, merging, collapsing.

Rauc whimpered. Unwelcome images of the last Glitch, of Esk imploding around the rogue vortex line, crowded Dura’s head. She concentrated on the buffeting of the Air against her bare skin, the thin, unnatural taste of it on her lips, the deadly sparkle of the vortex lines. Now was all that mattered - now, and surviving into the future through this moment.

The vortex lines were growing denser as they crowded towards the Crust, seeking an impossible escape from the Star. It was becoming harder to dodge the lines as they swept past her like infinite blades; she was forced to twist backwards and forwards, slithering between lines. The instabilities were becoming more prominent, too; now ripples almost a mansheight high were marching along the soaring lines, deepening and quickening as they passed. There was a terrible beauty in the way the complex waveforms sucked energy from the vortex lines and surged forwards. The Air was filled with the deafening, deadening heat-roar of the lines.

Soon Dura’s arms and legs, already stiff from a long shift, were aching, and the Air seemed to scrape through her lungs and capillaries. But now, as they penetrated the rushing vortex forest and moved deeper into the Mantle, the lines were starting to thin out. Dura, gratefully, looked down and saw that they were approaching a volume where the lines - though still cutting the Air with preternatural speed - were spaced at about their normal density. Further in still the Air seemed almost clear of lines, temporarily purged of its vorticity.

Dura released Rauc’s hand and risked a look back.

The vortex lines soared upwards into the Crust, slicing through nuclear matter and embedding themselves amid the complex nuclei of the Crust material. As they entered the forest ceiling the lines thrashed with instabilities, sending bits of broken matter flying into the Air. The lines were tearing apart Qos Frenk’s ceiling-farm. The crops she had tended only heartbeats earlier were now uprooted, fat wheat-stems scattered in the Air. Ironically, Dura could see Crust-tree saplings, anchored by their deeper roots to the forest ceiling, surviving the spin storm where the mutated grass could not.

Further away, the buildings at the heart of Frenk’s farm had been torn loose of their moorings to the Crust ceiling; one of them exploded into a shower of wood splinters. Coolies and supervisors were emerging from the fields and buildings, all over the farm. They looked like a cloud of ungainly insects, dropping from the fields towards the hurtling spin lines. Even through the storm Dura  could hear their shouts and cries; she wondered if the voice of Qos Frenk himself were among them. Some people squirmed desperately into the lethal rain of vorticity, as Dura and Rauc had done; but most had left it too late. Unable to squeeze through the barrage of twisting lines they were forced to turn back, to climb up towards the Crust.

But there was no haven there.

Dura saw a woman, her Air-mask still in place over her face, pull herself up into the wheat, as if burrowing into the Crust. When the vortex lines struck, her body folded around the lines, backwards, her arms and legs outstretched. The woman’s cries rose, thin and clear, before cutting off sharply.

Dura concentrated on the light-smell of the disturbed Air, its sharp presence in her nostrils and on her palate and lips. She wasn’t out of danger yet herself. She watched an instability emerge from a line close to her. The instability grew like a tumour and scythed through the Air, its motion along the line combining with the line’s upward sweep to take it diagonally past her. As it exceeded a mansheight in depth the complex grace of its waveform became distorted; it seemed to be forming a neck at its base, and secondary instabilities rippled around its circumference like attendants.

The neck began to close. Dura stared, fascinated.

The sparkling vortex line crossed itself. The throat closed, and a ring of vorticity spun clear of the line, perhaps two mansheights in diameter. The line itself, freed of its irksome instability, recoiled from the ring in a smooth surge, and then soared on towards the Crust. The ring turned in the Air, quivering, cutting a diagonal path through the array of vortex lines.

A vortex ring.

Rings were believed to form perhaps once a generation, in extremes of spin weather. Dura had never seen one before, and as far as she knew neither had her father, in a long lifetime in the upflux.

She felt a prickle of deep unease. A vortex ring. Something extraordinary is happening to the Star.

She remembered the odd, distant movement she had seen at the start of the storm, the needles of blue light on the concave horizon. Perhaps that blue light was the cause of all this. Making sure she wasn’t in any immediate danger, she glanced around the sky, seeking out the strange vision . . .

A scream. Rauc.

Dura spun in the Air, her legs thrashing at the Magfield. Rauc had gone from her side, unnoticed. She felt a surge of anger at herself, her own carelessness, her dreamy fascination with the vortex ring.

The scream had come from the path of the vortex ring, as it rose towards the Crust. There was Rauc, high up in the thinning, rushing forest of vortex lines. She must have seen the damage being wrought at the farm, and had taken it into her head to return. To help. And now she was right in the path of the climbing vortex ring. Rauc’s eyes and her round, gaping mouth were like three splashes of dark paint on her round face. The older woman was hanging in the Air, mesmerized by the ring’s oscillations, making no effort to flee.

Dura wrenched her legs and arms through the Air, surging towards the  remote tableau. ‘Get out of the way! Rauc, oh, get out of the way! It will kill you . . .’

But she could not overtake the ring. Rauc seemed to be waiting, almost patiently, for the ring to come to her. The Air scraped in Dura’s mouth and throat. She clawed through the Air, her concern for patient, harmless Rauc merging with layers of savage memory: her desolation at the loss of Esk and her father, her continual, helpless ache at the thought of Farr, so remote from her.

A ring was a mechanism for a vortex line to shed instability, to lose excess energy in a bid to regain lost equilibrium. But the ring itself was unstable. It quivered in the Air as it climbed, seeming almost fragile, and it was visibly shrinking: already it had lost perhaps half its original diameter and was reduced to no more than a mansheight in width. And its path curved in the Air, as its spin wrenched at the gas it passed through. For a moment Dura wondered wildly if the combined effects of the shrinkage and the deviation of its trajectory might take the ring away from Rauc. Perhaps if Rauc would just Wave a little way, away from the curve of the path . . .

No. It was too late. Rauc was still alive, fully breathing, aware; but it was as if she was already dead.

The ring struck Rauc in the midriff. She seemed to implode around the ribbon of vorticity. Her smock was torn open and dragged forward, exposing her back; Dura saw shards of bone protruding from broken flesh. One arm was twisted around and torn away, leaving a grisly, twisted stump of ligament and bone. Rauc’s head remained intact, but it seemed to have been pulped; her face had been stretched, grotesquely, the mouth ripping at its corners.

The vortex ring passed on through the wreckage of Rauc, shrinking rapidly.

Dura let herself drift to a stop in a clear volume of Air. She felt the tension leave her muscles; she curled slowly into a ball, as if she were seeking sleep. This shouldn’t happen, she thought. It’s not right. We don’t deserve such a fate. It’s - unnatural.

And now there was another name to add to the litany of the caravans.

On the horizon, something moved. An object, slicing through the Air; it was like a ray, with shining, golden wings which beat at the Air . . . but it was far larger than any ray, large enough to be seen even though it was almost lost in the mists of the horizon. Blue-white light stabbed from the belly of the great sky-ray into the bruised purple mass of the Quantum Sea below.

More memories, legends from the mouths and staring eyecups of intense, lean old men, returned to her. I know what that is. Could it be causing the Glitches, with those beams?

I know what it, is. It’s a ship, from beyond the Star.

She let her head sink forward, against her knees.

Xeelee.
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‘Xeelee.’

Amidst the wreckage of ceiling-farm buildings, Hork cradled the head of his father in his lap. He looked up at Muub, despair and rage shining from his bearded face.

Muub studied the broken body of Hork, Chair of Parz Committee, determined to forget his own personal danger - exposed as he was to the mercurial anger of the younger Hork - and to view this shattered man as just another patient.

As soon as word of the latest Glitch reached Parz, Hork, fearing for his father’s life, had summoned Muub. Now, less than a day later, here they were at the experimental Crust farm.

The small medical staff maintained here had clearly been overwhelmed by the disaster. They had greeted Muub on his arrival with a bizarre mixture of relief and fear - eager to hand over responsibility for the injured Chair, and yet fearful of the consequences if they were judged to be negligent. Well, the staff here had clearly done their best, and Muub doubted that the attention Hork had received could have been bettered even within his own Common Good Hospital. But the medics’ work had been to no avail, Muub saw immediately. The large, delicate skull of the Committee Chair was clearly crushed.

A Guard, crossbow loaded, hovered over the body, watching Muub surreptitiously.

Hork lifted his face to Muub; Muub read bitterness, apprehension and determination in Hork’s round, tough features. He tried to put aside the interest shown by the Guard in his movements. Hork was a grieving son, he told himself. ‘Sir,’ he said slowly. ‘He’s dead. I’m sorry. I . . .’

Hork’s eyecups seemed to deepen. ‘I can see that, damn you.’ He glanced over his father’s crushed body, picking at the Chair’s fine robes.

‘The staff here were afraid to tell you,’ Muub said.

‘Do they have reason to be?’

Muub tried to judge Hork’s mood. He was honest enough to admit to himself that he would have no compunction in delivering the hapless attendants here up to Hork’s wrath, if he thought it were necessary to save himself. But Hork, though clearly shocked, seemed rational. And in his heart he wasn’t a vindictive man. ‘No. They did everything they could.’

Hork ran a hand over his father’s thin, yellow hair. ‘Make sure you tell them I appreciate their work. See they understand they’re under no threat for their  part in this . . . And see they get on with treating the rest of the injured here.’

‘Of course.’ There was plenty of work for the medics here. As the Air-chariot had hurtled beneath the devastated hinterland, Muub had caught shocking, vivid glimpses of smashed fields - of coolies and uprooted wheat-stems drifting alike in the placid Air - of shattered, exploded buildings. Air-pigs had nosed among drifting corpses, seeking food. He shuddered. ‘I may be forced to stay here myself, sir, after you’ve departed. There is urgent work to be done, all around this area, finding and treating the wounded before . . .’

‘No.’ Hork still stroked his father’s head, but his voice was brisk, businesslike. ‘I intend to stay here one day, to ensure my father’s affairs are in order. During that time you may do as you please here. But then I will return to Parz, and you must return with me.’ He raised his face to the sky and stared around at the Crust, at the newly congealed vortex lines. ‘The devastation is not restricted just to this farm, or even this part of the Crust. Muub, damage was done in a broad annulus right around the Pole, in a great swathe cutting through much of Parz’s best hinterland. It’s all to do with the Star’s modes of vibration, I’m told.’ He shook his head. ‘If it’s any consolation there must have been similar bands of destruction encompassing the Star at every latitude, all the way to the North Pole. The Star rang like a Corestuff bell, one cheerful idiot told me . . . Now I have to ensure that the work of relief is coordinated as well as it can be - and to start to consider the consequences of so much damage to Parz’s bread-basket hinterland. And I need you with me, Muub; you have thousands of patients throughout the hinterland, not just the few dozen here. And I have another assignment in mind for you . . .’

‘As you say.’

Still Hork’s eyes probed at the sky. ‘Xeelee,’ he said again.

His mind full of images of destruction, Muub tried to focus on what the Chair-elect was saying . . . It seemed very important to Hork. And therefore, he thought wearily, it was important to Muub.

‘I’m sorry, sir. I don’t understand.’

‘That’s what they’re saying.’

Who?’

‘The commoners . . . the ordinary people, here in the ceiling-farm. The coolies and their supervisors. Even some of the medical staff, who should be educated enough to know better.’ Hork’s face grimaced in a ghastly echo of a smile. ‘They all saw the beams in the sky, the ship from beyond the Crust. The reality of these visions seems unquestionable, Muub. And the commoners have only one explanation . . . that the Xeelee have returned to haunt us.’ He looked down of the devastated head of his father. ‘To destroy us, apparently.’

Muub, disturbed, reached out and grasped Hork’s fat-laden shoulder; he felt the tension in Hork’s massive muscles. ‘Sir, this is nonsense. The commoners know nothing. You must not . . .’

‘Rubbish, Muub.’ Again that wild look; but Muub, daring, kept his hand in place. ‘Everyone knows all about the Xeelee, it seems, even after all this time. So much for generations of suppression since the Reformation, eh? These superstitions are like weeds in my father’s fields, I’m starting to think. It’s the same  with the damn Wheel cult - no matter how many of the bastards you Break, they keep coming back for more. Quite ineradicable. Even within the Court itself, Muub! Can you believe that?’

Muub felt himself stiffen. ‘Sir, a great disaster has befallen us. We must deal with the consequences of the Glitch. We cannot pay attention to the gossiping of ignorant folk. And . . .’

‘Don’t tell me my duties, Muub,’ Hork said. ‘Of course I have to deal with the impact of this Glitch. But I cannot ignore what has been seen, Physician.’ Hork’s round face was stern, determined. ‘A huge ship, penetrating the Crust from the spaces beyond the Star. And appearing to fire some kind of weapon, a spear made of light, into the Quantum Sea. Muub, what if the ship is causing the Glitches? What then? Where would my duty lie?’

Muub pulled away from Hork. Despite his exhaustion and shock, he felt a thrill of awe run through him, deep and primitive. Hork was planning to challenge the Xeelee themselves.

‘Now that my father’s gone the Court will be a nest of intrigues. In the chaos of this disaster, perhaps there’ll even be an assassination attempt . . . and I don’t have time to deal with any of it. We have to find a way to combat the threat of the Xeelee. We need knowledge, Muub; we need to understand the enemy before we can fight them.’

Muub frowned. ‘But so many generations after the Reformation our knowledge of the Xeelee mythos has been relegated to fragments of legend. I could consult scholars in the University, perhaps . . .’

Hork shook his heavy head. ‘All the books were fed into Harbour hoppers generations ago . . . And the heads of those “scholars” are as empty as they are shaved of hair.’

Muub forced himself not to run a self-conscious hand over his own bare scalp.

‘Muub, we have to think wider. Beyond the City, even. What about those weird upfluxers you told me about? The old man and his companions . . . curiosities from the wild. The upfluxers are Xeelee cultists, aren’t they? Maybe they could tell us something; maybe they have preserved the knowledge we have foolishly destroyed.’

‘Perhaps,’ Muub said dutifully.

‘Bring them to Parz, Muub.’ Hork glanced down at his father. ‘But first,’ he said quietly, ‘you must attend to your patients.’

‘Yes. I . . . excuse me, sir.’

Gathering his strength, Muub Waved away from the grisly little tableau and returned to his work.

 Dura glided to a halt against the soft resistance of the Magfield. She let her limbs rest, loose, against the field; they ached after so many days’ Waving from the ruined ceiling-farm.

She stared around at the empty, yellow-gold sky. The Quantum Sea was a concave bruise far below her, and the new vortex lines arced around her, clean and undisturbed. It was as if the recent Glitch had never happened; the Star,  having expelled its excess energy and angular momentum, had restored itself with astonishing speed.

It was a shame, Dura thought, that humans couldn’t do the same.

She sniffed the Air, trying to judge the spacing of the vortex lines, the depth of redness of the distant South Pole. This must be about the right latitude; surely the sky had looked much like this at the site of the Human Beings’ encampment. She dug her hand into the sack tied to the rope at her waist. The sack, massive and awkwardly full of bread when she had started this trek, was now depressingly easy to carry. She pulled out a small fistful of the sweet, belly-filling bread and began to chew. She could surely be no more than a centimetre or so from the Human Beings’ site; she ought to be able to see them by now. Unless they’d moved on, of course - or, she thought, her heart heavy, unless they’d been destroyed by the Glitch. But even so she’d surely find their artifacts, scattered here - or their bodies. And . . .

‘Dura! Dura!’

The voice came from somewhere above her, towards the Crust-forest. Dura flipped back in the Air and peered upwards. It was difficult to pick out movement against the misty, complex texture of the forest, but - there! A man, young, slim, naked, Waving alone - no, she saw, something was accompanying him: a slim, small form which buzzed around his legs as he Waved down towards her. She squinted. An Air-piglet? No, she quickly realized; it was a child, a human infant.

She surged through the Air, up towards the forest; she was still aware of the fatigue in her legs, but that felt distant, unimportant now.

The two adults came to a halt in the Air, perhaps a mansheight apart; the infant, no more than a few months old, clung to the man’s legs while the adults studied each other with an odd wariness. The man - no more than a boy himself, really - smiled cautiously. There seemed to be no fat in his face at all, and there were streaks of premature yellow in his hair; when he smiled his eyecups seemed huge, his teeth prominent. Under the superficial changes, wrought by hunger and fatigue, this face was as familiar as her own body, a face she had known for half her life. After the thousands of strangers to whom she’d been exposed in Parz, and later at the ceiling-farm, Dura found herself staring at this face as if rediscovering her own identity. It felt as if she’d never been away from the Human Beings, and she wanted to drink in this familiarity.

‘Dura? We never thought we’d see you again.’

It was Mur, husband of Dia. And this must be Jai, the boy whom Dura had helped deliver, just after the Glitch which killed her father.

She moved towards Mur and folded him in her arms. The bones in Mur’s back were sharp under her fingers, and his skin was filthy, slick with fragments of Crust-tree leaves. The baby at his leg mewled, and she reached down an absent hand to stroke his head.

‘We thought you must be dead. Lost. It’s been so long.’

‘No.’ Dura forced herself to smile. ‘I’ll tell you all about it. Farr and Adda are both well, though far from here.’ She studied Mur more carefully now, trying to sort out the flood of her initial impressions. The signs of hunger, of poor living,  were obvious. She ran her hand over the little boy’s scalp. Through the sparsely haired flesh she could feel the bones of the skull, the plates not yet locked together. The child was pawing at her bag now, his tiny fingers poking at the lumps of food contained there. Mur made to pull the infant away, but Dura pulled out a handful of bread, crumbled it, and presented it to the child. Jai grasped the bread fragments with both hands and shoved them into his mouth; his jaw scraped across his open hands, raking in bread, his eyes unseeing as he fed.

‘What’s that?’

‘Bread. Food . . . I’ll explain it all. Mur, what’s happening here?’

‘We are - fewer.’ His gaze shifted from her face, and he glanced down at his feeding son, as if in search of distraction. ‘The last Glitch . . .’

‘The others?’

The child had finished the bread already. He reached up his hands wordlessly to Dura, imploring more; she could see the fragment he’d devoured as a distinct bulge, high in his empty stomach.

Mur pulled the child away from Dura, soothing him. ‘Come on,’ he said. ‘I’ll take you to them.’

 The Human Beings had established a crude camp in the fringes of the Crust-forest itself. The Air here was thin, unsatisfying in Dura’s lungs, and the Quantum Sea curved away from her, far below. Ropes had been slung between branches of the trees, and garments, half-finished tools and scraps of food were suspended from the ropes. Dura touched one of the bits of food gingerly. It was Air-pig flesh, so old it was tough and leathery between her fingertips. The tree-branches for some distance around had been stripped of leaves and bark, revealing how the people had been feeding.

There were only twenty Human Beings left - fifteen adults and five children.

They crowded around Dura, reaching to touch and embrace her, some of them weeping. The familiar faces surrounded her, peering through masks of hunger and dirt. Her heart went out to these people - her people - and yet she felt detached from them, distant; she let them touch her, and she embraced in return, but a part of her wanted to recoil from their childlike, helpless pressing. She felt stiff, civilized. The very nakedness of these upfluxers was startling. She felt massive, sleek and bulky, too, compared to their starved scrawniness.

Her experiences, her exposure to Parz City, had changed her, she realized; perhaps she would never again be content to settle into the small, hard, limited life of a Human Being.

She gave Mur her bag of bread and told him to distribute it as he saw fit. As he moved among the Human Beings she saw how sharp eyes followed each move; the aura of hunger which hovered over the people, focusing on the bag of bread, was like a living thing.

She found Philas, the widow of Esk. Dura and Philas moved away from the heart of the crude encampment, out of earshot of the rest of the Human Beings. Oddly, Philas seemed more beautiful now; it was as if privation was allowing the bony symmetry, the underlying dignity of her features, to emerge. Dura  could see no bitterness, no trace of the rivalry which had once silently divided them.

‘You’ve suffered greatly.’

Philas shrugged. ‘We couldn’t rebuild the Net, after you left. We survived; we hunted again in the forest and trapped some pigs. But then the second Glitch came.’

The survivors had abandoned the open Air in favour of the fringe of the forest. It wasn’t particularly logical, but Dura thought she understood; the need for some form of solid base, to have a feeling of protective walls around them, would dominate logic. She thought of the folk of Parz in their compressed wooden boxes, their thin walls affording illusory protection from the wilds of the Mantle not half a centimetre from where they lay. Perhaps people all shared the same basic instincts, no matter what their origins - and perhaps those instincts had travelled with humanity from whatever distant Star had birthed the Ur-humans.

It was impossible to find Air-pigs now, no matter how widely the Human Beings hunted. The latest Glitch, savage as it was, had scattered the herds of Pigs as well as devastating the works of humanity. The people were trying to survive on leaves, and were even experimenting with meals of spin-spider flesh.

Of course, it was impossible to subsist on leaves. Without decent food, the Human Beings would surely die. (And so will I, now that my bread is gone, she thought with a surprising stab of selfishness.)

Dura turned in on herself, trying to understand her own motives for returning to her people. After Rauc’s death, and after she’d helped to cope with the worst of the destruction at Qos Frenk’s farm, she learned that most of the coolies were to be released from their indentures. Qos, roots of yellow showing in his pink hair, his small hands wringing each other, had explained that he intended to save what he could of this year’s harvest, and then start the slow, painful work of rebuilding his holding. It would take many years before the farm was functioning again, and in the meantime it would not generate any income for Frenk; so he couldn’t employ them any longer.

The coolies had seemed to understand. Frenk provided rides back to Parz City for those who wanted it; the rest, dully, had dispersed to seek work in the neighbouring ceiling-farms.

Dura slowly realized that she had lost the indenture which should have paid for Adda’s Hospital treatment. Overwhelmed and shocked, she resolved to return to her people, the Human Beings. Later, perhaps, when things had settled down, she would return to Parz and address the problems of Farr, of Adda’s debts.

Now, studying Philas’s dull, silent face, she wondered what she’d been expecting to find, here among the Human Beings. Perhaps a hidden, childlike part of her had hoped to find everything restored to what it had been when she’d been a small girl . . . when Logue was strong, protecting her, and the world was - by comparison - a stable and safe place.

Of course, that was an illusion. There was nowhere for her to hide, no one who could look after her.

She raised her hands to her face. In fact, she thought with a stab of shameful selfishness, by returning here she’d only placed herself in danger of starvation,  and had taken on responsibility for the Human Beings once more.

If only I’d gone straight back to Parz. I could have found Farr, and found a way to live. Perhaps I could have forgotten that the Human Beings ever lived . . .

She straightened up. Philas was waiting for her, her face grave and beautiful. ‘Philas, we can’t stay here,’ Dura said. ‘We can’t live like this. It’s not viable.’

Philas nodded gravely. ‘But we have no choice.’

Dura sighed. ‘We do. I’ve told you about Parz City . . . Philas, we must go there. It’s an immense distance, and I don’t know how we’ll manage the journey. But there is food there. It’s our only hope.’

‘What will we do, in Parz City? How will we get food?’

Dura felt like laughing. We’ll beg, she thought. We’ll be hungry freaks; if we’re lucky they will feed us rather than Wheel-Break us. And . . .

‘Dura!’

Mur came crashing through the forest towards them; his eyes were wide with shock.

Dura felt her hands slip to the knife tucked into the rope at her waist. ‘What is it? What’s wrong?’

‘There’s something outside the trees . . . A box of wood. Drawn by Air-pigs! Just as you’ve described it, Philas . . .’

Dura turned, peering out through the thin foliage. There, easily visible beyond the stripped twigs of the forest fringe, was an Air-car, huge and sleek. It was calling, in a thin, amplified voice.

‘ . . . Dura . . . upfluxer Dura . . . If you can hear me, show yourself. Dura . . .’

 ‘Tell me about the Xeelee,’ said Hork V.

The Palace anteroom was a hollow sphere about five mansheights across, anchored loosely in the Garden. Fine ropes had been threaded across the interior, and light, comfortable net cocoons were suspended here and there. Smaller nets contained drinks and sweetmeats.

Adda, Muub and Hork occupied three of the cocoons. The three of them faced each other close to the centre of the room. Adda felt as if he were trapped in the web of a Crust-spider.

Adda found Hork’s demanding tone, his stare over that bush of ludicrous face-hair, quite offensive. This was the new Chair of the Parz Committee. So what? Such titles didn’t mean a damn thing to Adda, and the day they did would be a sorry one, he reckoned.

Let them wait. Adda allowed his gaze to slide around the opulence of this chamber.

The painted walls were the ultimate folly, of course. They were designed to give an illusion of the open Air. He studied the drawn-in vortex lines, the purple paint that represented the Quantum Sea. How absurd, thought Adda, for these City people to close themselves away from the world in their boxes of wood and Corestuff, and then go to so much trouble to reproduce what could be found outside.

The centrepiece of the anteroom was a tame vortex ring. And, Adda conceded, it was impressive. It was contained in nested globes of clearwood which revolved  continually about three independent axes, maintaining the spin of the Air trapped within. Every child knew that if an unstable vortex line threw off a ring, the torus of vorticity would rapidly lose its energy and decay away; but this trapped ring was fed with energy by the artful spinning of the globes, and so remained stable.

Of course, it wasn’t as impressive as the million-mansheight-long vortex lines which spanned the Mantle and arced over the Garden, and which were available for viewing without charge or effort . . .

‘I’m glad you’re finding the room so interesting.’ Hork’s tone contained patience, but with an undercurrent of threat.

‘I wasn’t aware you were in a hurry. After all, you’ve lasted ten generations without talking to the Human Beings; what’s the rush now?’

‘No games,’ Hork growled. ‘Come on, upfluxer. You know why I’ve asked you here. I need your help.’

Muub interposed smoothly, ‘You must make allowances for this old rascal, sir. He rejoices in being difficult . . . a privilege of age, perhaps.’

Adda turned to glare at Muub, but the doctor would not meet his eye.

‘I ask you again,’ Hork said quietly. ‘Tell me of the Xeelee.’

‘Not until you tell me that my friends will be returned from their exile.’

‘From their indentures,’ Muub said impatiently. ‘Damn it, Adda, I’ve already assured you that they’ve been sent for.’

Adda watched Hork, his mouth set firm.

Hork nodded, the motion an impatient spasm which caused ripples to flow over the front of his chest. ‘Their debts are dissolved. Now give me my answer.’

‘I’ll tell you all you need to know in five words.’

Hork tilted his head back, his nostrils glowing.

Adda said slowly, ‘You - can - not - fight - Xeelee.’

Hork growled.

‘That’s your intention, isn’t it?’ Adda asked evenly. ‘You want to find a way to beat off Xeelee as if they were rampaging Air-boars; you want to find a way to stop them smashing up your beautiful Palace . . .’

‘They are killing the people I am responsible for.’

Adda leaned forward in his sling. ‘City man, they don’t even know we’re here. Nothing you could do would even raise you to their attention.’

Muub was shaking his head. ‘How can you respect such - such primal monsters? Explain that, Adda.’

‘The Xeelee have their own goals,’ said Adda. ‘Goals which we do not share, and cannot even comprehend . . .’

The Xeelee - moving behind mists of legend - were immense. They were to the Ur-humans as Ur-humans were to Human Beings, perhaps. They were like gods - and yet lower than gods.

Perhaps gods could have been tolerated, by the Ur-human soul. Not the Xeelee. The Xeelee had been rivals.

Hork twisted in his sling, angry and impatient. ‘So the Ur-humans, unable to endure the aloof grandeur of these Xeelee, challenged them . . .’

‘Yes. There were great wars.’

Billions had died. The destruction of the Xeelee had become a racial goal for the Ur-humans.

‘ . . . But not for everyone,’ Adda said. ‘As the venom of the assaults grew, so did Ur-human understanding of the Xeelee’s great Projects. For instance the Ring was discovered . . .’

‘The Ring?’ Hork growled.

‘Bolder’s Ring,’ Adda said. ‘A huge construct which one day will form a gateway between universes . . .’

‘What is this old fool babbling about, Physician? What are these universes of which he speaks? Are they in other parts of the Star?’

Muub spread his long, fine hands and smiled. ‘I’m as mystified as you are, sir. Perhaps the universes reside in other Stars. If such exist.’

Adda grunted. ‘If I knew all the answers I’d have spent my life doing a lot more than carve spears and hunt pigs,’ he said sourly. ‘Look, Hork, I will tell you what I know; I’m telling you what my father told me. But if you ask stupid questions you are only going to get stupid answers.’

‘Get on with it,’ Muub murmured.

‘Even if they could have been successful,’ Adda said, ‘wise Ur-men came to see that to destroy the Xeelee might be as unwise as for a child to destroy its father. The Xeelee are working on our behalf, waging immense, invisible battles in order to save us from unknown danger. We cannot understand their ways; we are as dust in the Air to them. But they are our best hope.’

Hork glared at him, raking his fat fingers through his beard. ‘What evidence is there for any of this? It’s all legend and hearsay . . .’

‘That’s true,’ Muub said, ‘but we couldn’t expect any more from such a source, sir ...’

Hork shoved himself out of his sling, his bulk quivering in the Air like a sac of liquid. ‘You’re too damn patient, Physician. Legend and hearsay. The ramblings of a senile old fool.’ He Waved to the captive vortex ring and slammed his fist into the elegant spheres encasing it. The outermost sphere splintered in a star around his fist, and the vortex ring broke up into a chain of smaller rings which rapidly diminished in size, swooping around each other. ‘Am I supposed to gamble the future of the City, of my people, on such gibberish? And what about us, upfluxer? Forget these mythical men on other worlds. Why are the Xeelee interested in us? ... and what am I to do about it?’

Past Hork’s wide, angry face, Adda watched the captive vortex ring struggling to reform.
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Bzya invited Farr to visit him at his home, deep in the Downside belly of the City.

The Harbour workers were expected to sleep inside the Harbour itself, in the huge, stinking dormitories. The authorities preferred to have their staff where they could call them out quickly in the event of some disaster - and where they had an outside chance of keeping them fit for work. To get access to the rest of the City, outside the Harbour walls, Bzya and Farr needed to arrange not only coincident off-shifts but also coincident out-passes, and they had to wait some weeks before Hosch - grudgingly and reluctantly - allowed the arrangement.

The Harbour, a huge spherical construction embedded in the base of the City, was enclosed by its own Skin and had its own skeleton of Corestuff, strengthened to withstand the forces exerted by the Bell winches. The Harbour was well designed for its function, Farr had come to realize, but the interior was damned claustrophobic, even by Parz standards. So he felt a mild relief as he emerged from the Harbour’s huge, daunting gates and entered the maze of Parz streets once more.

The streets - narrow, branching, indecipherably complex - twisted away in all directions. Farr looked around, feeling lost already; he knew he’d have little hope of finding his way through this three-dimensional maze.

Bzya rubbed his hands, grinned, and Waved off down one of the streets. He moved rapidly despite his huge, scarred bulk. Farr studied the street. It looked the same to him as a dozen others. Why that one? How had Bzya recognized it? And...

And Bzya was almost out of sight already, round the street’s first bend.

Farr kicked away from the outer Harbour wall and plunged after Bzya.

The area around the Harbour was one of the shabbiest in the City. The streets were cramped, old and twisting. The noise of the dynamo sheds, which were just above this area, was a constant, dull throb. The dwelling-places were dark mouths, most of them with doors or pieces of wall missing; as he hurried after Bzya, Farr was aware of curious, hungry eyecups peering out at him. Here and there people Waved unevenly past - men and women, some of them Harbour workers, and many of them in the strange state called ‘drunkenness’. Nobody spoke, to him or anybody else. Farr shivered, feeling clumsy and conspicuous; this was like being lost in a Crust-forest.

After a short time’s brisk Waving, Bzya began to slow. They must be nearly at his home. Farr looked around curiously. They were still in the deepest Downside, almost on top of the Harbour, and the buildings here had the shrunken meanness of the areas closest to the Harbour itself. But in this area there was a difference, Farr saw slowly. The walls and doors were patched, but mostly intact. And there were no ‘drunks’. It was astonishing to him how in such a short distance the character of Parz could change so completely.

Bzya grinned and pushed open a doorway - a doorway among thousands in these twisting corridors. Once again Farr wondered how Bzya knew how to find his way around with such unerring accuracy.

He climbed after Bzya through the doorway. The interior of the home was a single room - a rough sphere, dimly illuminated by wood-lamps fixed seemingly at random to the walls. He felt his cup-retinae stretch, adjusting to the low level of light.

A globe-bowl of tiny leaves was thrust into his chest.

He stumbled back in the Air. There was a wide, grinning face apparently suspended over the bowl - startlingly like Bzya’s, but half-bald, nose flattened and misshapen, the nostrils dulled. ‘You’re the upfluxer. Bzya’s told me about you. Have a petal.’

Bzya pushed past Farr and into the little home. ‘Let the poor lad in first, woman,’ he grumbled good-naturedly.

‘All right, all right.’

The woman withdrew, clutching her petal-globe and still grinning. Bzya wrapped a huge hand around Farr’s forearm and dragged him into the room, away from the door, then closed the door behind them.

The three of them hovered in a rough circle. The woman dropped the petal-globe in the Air and thrust out a hand. ‘I’m Jool. Bzya’s my husband. You are welcome here.’

Farr took her hand. It was almost the size of Bzya’s, and as strong. ‘Bzya told me about you, too.’

Bzya kissed Jool. Then, sighing and stretching, he drifted away to the dim rear of the little home, leaving Farr with his wife.

Jool’s body was square, a compact - if misshapen - mass of muscles. She wore what looked like the all-purpose coverall of the Harbour, much patched. One side of her body was quite damaged - her hair was missing down one side of her scalp in wide swathes, and her arm on that side was twisted, atrophied. Her leg was missing, below the knee.

He was staring at the stump of the leg, the tied-off trouser leg below the knee. Suddenly unbearably self-conscious, he lifted his eyes to Jool’s face.

She clapped him on the shoulder. ‘Not much point looking for that leg; you’ll never find it.’ She smiled kindly. ‘Here. Have a petal. I meant it.’

He dug his hand into the globe, pulled out a fistful of the little leaves, and jammed them into his mouth. They were insubstantial, like all leaf-matter, and strongly flavoured - so strong that his head seemed to fill up with their sweet aroma. He coughed, spluttering leaf fragments all over his hostess.

Jool tilted back her head and laughed. ‘Your upfluxer friend hasn’t got very sophisticated tastes, Bzya.’

Bzya had gone to work in one corner of the cramped little room, beneath two crumpled sleeping-cocoons; his arms were immersed in a large globe-barrel full of fragments - chips of some substance - which crunched and ground against each other as he closed his fists around pieces of cloth. ‘Neither have we, Jool, so stop teasing the boy.’

Farr picked up a petal. ‘Is it a leaf?’

‘Yes.’ Jool popped one in her mouth and chewed noisily. ‘Yes, and no. It’s from a flower ... a small, ornamental plant. They’ve been bred, here in Parz. You don’t get them in the wild, do you?’

‘They grow in the Palace, don’t they? In their Garden. Is that where you work?’ He studied her. From the way Cris had described the Committee Palace to him, Jool seemed a little rough to be acceptable there.

‘No, not the Palace. There are other parts of the Skin, a little further Downside, where flowers, and bonsai trees, are cultivated. But not really for show, like in the Garden.’

‘Why, then?’

She crunched on another leaf. ‘For food. And not for humans. For pigs. I wait on Air-pigs, young Farr.’ Her eyes were bright and amused.

Farr was puzzled. ‘But these leaves - petals - can’t be very nutritious.’

‘They don’t make the pigs as strong as they could be, no,’ she said. ‘But they have other advantages.’

‘Oh, stop teasing the lad,’ Bzya called again. ‘You know, she used to work in the Harbour.’

‘We met there. I was his supervisor, before that cretin Hosch was promoted. At the expense of this huge dolt Bzya, I’m afraid. Farr, do you want some beercake?’

‘No. Yes. I mean, no thank you. I don’t think I’d better.’

‘Oh, try a little.’ Jool turned to a cupboard set in the wall and opened its door. The door was ill-fitting, but the food store within was well stocked and clean ‘I’ll bet you’ve never tried it. Well, see what it’s like. What the hell. We won’t let you get drunk, don’t worry.’ She withdrew a slab of thick, sticky-looking cake wrapped in thin cloth; she broke off a handful and passed it to Farr.

Bzya called, ‘Cake is fine as long as you chew it slowly, and know when to stop.’

Farr bit into the cake cautiously. After the pungency of the petals it tasted sour, thick, almost indigestible. He chewed it carefully - the taste didn’t improve - and swallowed.

Nothing happened.

Jool hung in the Air before him, huge arms folded. ‘Just wait,’ she said.

‘Funny thing,’ Bzya called, still working at his globe of crunching chips. ‘Beercake is an invention of the deep Downside. I guess we evolved it to stave off boredom, lack of variety, lack of stimulation. The poor man’s flower garden, eh, Jool?’

‘But now it’s a delicacy,’ Jool said. ‘They take it in the Palace, from globes of clearwood. Can you believe it?’

Warmth exploded in the pit of Farr’s stomach. It spread out like an opening hand, suffusing his torso and racing along his limbs like currents induced by some new Magfield; his fingers and toes tingled, and he felt his pores ache deliciously as they opened.

‘Wow,’ he said.

‘Well put.’ Jool reached out and took the beercake from his numb fingers. ‘I think that’s enough for now.’ She wrapped the cake in a fragment of cloth and stowed it away in its cupboard.

Farr, still tingling, drifted across the room to join Bzya. The big Fisherman’s arms were still buried in the barrel of chips, and his broad hands were working at a garment - an outsize tunic - inside the chips, rubbing surfaces together and scraping the cloth through the chips. Bzya hauled the tunic out of the globe and added it to a rough sphere of clothes, wadded together, which orbited close to his wide back. Bzya grinned at Farr, rubbed his hands, and plunged a pair of trousers into the chips. ‘Jool has been looking forward to meeting you.’

‘What happened to her?’

Bzya shrugged, his arms extended before him. ‘A Bell accident, deep in the underMantle. It was so fast, she can’t even reconstruct it. Anyway, she left half herself down there. After that, of course, she was unemployable. So the Harbour said.’ He smiled with unreasonable tolerance, Farr thought. ‘But she still had her indenture to fulfil. So she came out of the Harbour with one leg, a dodgy husband, and a debt.’

‘But she works now.’

‘Yes.’

He fell into silence, and Farr watched him work the clothes curiously.

Bzya became aware of his stare. ‘What’s the matter? ... Oh. You don’t know what I’m doing, do you?’

Farr hesitated. ‘To be honest, Bzya, I get tired of asking what’s going on all the time.’

‘Well, I can sympathize with that.’ Bzya carried on rubbing the grit through his clothes, impassive.

After a few heartbeats of silence Farr gave in. ‘Oh, all right. What are you doing, Bzya?’

‘Washing,’ Bzya said. ‘Keeping my clothes clean. I don’t suppose you do much of that, in the upflux ...’

Farr was irritated. ‘We keep ourselves clean, even in the upflux. We’re not animals, you know. We have scrapers ...’

Bzya patted the side of his barrel of chips. ‘This is a better idea. You work your clothes through this mass of chips - bone fragments, bits of wood, and so on. You work the stuff with your hands, you see - like this - get it into the cloth ... The chips are crushed, smaller and smaller, and work into the cloth, pushing out the dirt. Much less crude than a scraper.’ He hauled a shirt out of the barrel and showed it to Farr. ‘It’s time-consuming, though. And a bit boring.’ He eyed  Farr speculatively. ‘Look, Farr, while you’re in the City you ought to sample the richness of its life to the full. Why don’t you have a go?’

He moved eagerly away from the barrel, rubbing a layer of bone-dust from his arms.

Farr, well aware he was being teased again, took another shirt - this one stiff with grime - and shoved it into the barrel. As he’d seen Bzya do, he kneaded the cloth between his fingers. The chips crackled against each other and squirmed around his fingers like live things. When he drew the shirt out again the dust coated his hands, so that his fingers felt strange against each other, as if gloved. But the shirt hardly seemed any cleaner.

‘It does need practice,’ Bzya said dryly.

Farr plunged the garment back into the barrel and pressed harder.

Jool had been fixing food; now she slapped Bzya on the shoulder. ‘Every time someone comes to see us he gets them washing his smalls,’ she said.

Bzya tilted back his battered face and bellowed laughter.

Jool led Farr to the centre of the little room. A five-spoked Wheel of wood hovered here, with covered bowls jammed into the crevices between its spokes. Hanging in the Air the three of them gathered close around the Wheel-table, enclosing it in a rough sphere of faces and limbs, the light of the wood-lamps playing on their skin. Now Jool lifted the covers from the bowls and let them drift off into the Air. ‘Belly of Air-piglet, spiced with petals. Almost as good as Bzya can make it. Eggs of Crust-ray . . . ever tried this, Farr? Stuffed leaves. More beercake ...’

Farr, with Bzya prompting, dug his hands into the bowls and crammed the spicy, flavoursome food into his mouth. As they ate, the conversation dried up, with both Bzya and Jool too intent on feeding. He couldn’t help comparing the little home with the Mixxaxes’, in the upper Midside. There was only one room, in contrast to the Mixxaxes’ five. A waste chute - scrupulously clean - pierced another wall of the room they ate in. And Jool and Bzya were far less tidy than the Mixxaxes. The clump of cleaned clothes had been simply abandoned by Bzya, and now it drifted in the Air, sleeves slowly uncoiling like limp spin-spider legs. But the place was clean. And he spotted a bundle of scrolls, loosely tied together and jammed into one corner. The Wheel symbol was everywhere - carved into the walls, the shape of the table from which they ate, sculpted into the back of the door. There was a much greater feeling of age, of poor construction and shabbiness, than in the Midside ... But there was more character here, he decided slowly.

He looked at the wide, battered, intelligent faces of Bzya and Jool as they worked at their food. The light of the lamps seemed to diffuse around them, so that their faces were evenly illuminated (the apparently random placing of the lamps was actually anything but, he realized). There was a quiet, unpretentious intelligence here, he thought.

He briefly imagined living with these people. What if he’d grown up here, deep inside Parz, in this strange, old, cramped part of the City?

It wouldn’t have been so bad, he decided. His mood swung into a feeling of pigletish devotion to these two decent people.

Surreptitiously he shook his head, wondering if the beercake was affecting his judgement.

He became aware of Jool and Bzya watching his face curiously.

He blurted, ‘Do you have children?’

Jool smiled over a fistful of food. ‘Yes. One, a girl. Shar. We don’t see much of her. She works out of the City.’

‘Don’t you miss her?’

‘Of course,’ Bzya said simply. ‘Which is why I haven’t mentioned her before, Farr. What can’t be helped shouldn’t be brooded on.’

‘Why not bring her back?’

‘It would be up to her,’ Bzya said gently. ‘I doubt if she’d want to come. But she’s too far away. She’s a ceiling-farm coolie. Like your sister, from what you say.’

Farr felt vaguely excited. ‘I wonder if they’ll meet.’

Jool laughed. ‘The hinterland may seem a small place to an upfluxer, Farr, but it contains hundreds of ceiling-farms. Shar’s serving out her indenture. It’s hard for her to get home until that’s through. Then, maybe, she’ll get a more senior job on the farm. She’s working for a decent owner. Equitable.’

‘I don’t understand.’

Jool frowned. ‘What? How we can live apart, like this?’ She shrugged. ‘I’d rather have her away from us and safe, than here but in the Harbour. It’s just the way things are for us ...’

‘Farr has family,’ Bzya said.

Jool nodded. ‘A sister. The coolie. Yes? And there’s another with you from the upflux, an old man ...’

‘Adda.’

‘And you’re separated from them both. Just like us, with Shar.’

Farr nodded. ‘But Dura’s being brought back from her ceiling-farm. Deni Maxx has gone to get her.’

‘Who?’

‘A doctor. From the Hospital of the Common Good ... And Adda has been taken to see the Chair of the City. It’s all to do with sorting out the Glitches ...’

‘Hm,’ Bzya said. ‘Perhaps. Farr, I don’t believe everything I hear from the Upside, and I’d suggest you grow a little scepticism too. Still, I hope you see your sister soon.’

Jool was working towards the bottom of the bowl of piglet meat. ‘So what do you make of our part of the City?’

Farr finished his mouthful. ‘It’s different. It’s ...’ He hesitated.

‘Dark, dirty, threatening. Right?’

Farr shook his head. ‘I was going to say cramped. Even more cramped than everywhere else.’

‘Well, this is the heart of the City,’ Jool said. ‘I’m not sentimental about it, but that’s the truth ... It’s the oldest part of Parz. The first to be built, around the head of the Harbour, when the Spine was first driven into the underMantle.’

Farr imagined those ancient days, the bravery of the men and women determined to extract the Corestuff they needed to build their City, and then  constructing that immense structure with their bare hands and tools little more advanced, he guessed, than the average Human Being’s today.

Jool smiled. ‘I know what you’re thinking, boy from the upflux. Why would anyone build a little box like this around themselves? Why shut out the Air?’

‘Because,’ Bzya said; ‘they were trying to rebuild what they thought they’d lost, when the Colonists withdrew into the Core.’ He looked thoughtful. ‘So Parz is a representation in wood and Corestuff of an ancient dream ...’

‘You’re both very intelligent,’ Farr found himself saying.

Husband and wife together tilted back their heads and opened their throats with laughter. The pair of them made a ludicrous, outsized, merry sight in the room’s cramped Air.

Jool wiped her eyecups. ‘You say what you think, don’t you?’

Bzya patted her arm. ‘We aren’t fair to laugh, Jool. After all, we know plenty of people - even in the lower Midside, let alone the Upside - who think Downsiders are all subhuman.’

‘And,’ Farr said, ‘with Human Beings - upfluxers - worse than that.’

‘But it’s rubbish,’ Bzya said fervently. He grabbed a ray egg from the bowl and waggled it before Farr’s face. ‘Humans are more or less equal, as far as I can see, no matter where they come from. And I’ll go further.’ He bit into the soft egg and spoke around his chewing. ‘I believe humans throughout this Star are intelligent - I mean, more so than the stock on other human worlds; perhaps more intelligent even than the average Ur-human.’

Jool shook her head. ‘Listen to him, the ruler of a hundred Stars.’

‘But there’s logic to what I say. Think about it,’ Bzya went on. ‘We’re descended from a selected stock - of engineers, placed in the Star to modify it; to build a civilization in the Mantle. The Ur-humans wouldn’t include fools in that stock, any more than they would have made us too weak, or too ill-adapted.’

‘The analogous anatomists have worked out much of what we know about the Ur-humans’ project from our ill-adaptation,’ Jool said, her wide face lively and interested. ‘From our inappropriate form, based on the Ur-human prototype. And ...’

Their conversation, illuminating and informed, washed around Farr; he listened, mellow and relaxed, chewing surreptitiously on a little more beercake.

Jool turned to Farr. ‘Of course, we weren’t so clever as to avoid setting up a rigid, stratified society to control each other with.’

‘Here in Parz, anyway,’ Farr said.

‘Here in Parz,’ she conceded. ‘You Human Beings are evidently much too smart to put up with it all.’

‘We were,’ Farr said mildly. ‘That’s why we left.’

‘And now you’ve come back,’ Bzya said. ‘To the lowest strata, at the bottom of the City ... Upside, Downside, bottom, top; all those up-and-down concepts are relics of Ur-human thinking - did you know that? ... here in the Downside we’re regarded as less intelligent, less aware, than the rest. In the past people here have reacted to that.’ His large, battered, thoughtful face looked sad. ‘Badly. If you treat people as less than human, often they behave like it. A couple of generations ago this part of the Downside was a slum. A jungle.’

‘Parts of it still are,’ Jool said.

‘But we’ve pulled ourselves out of it.’ Bzya smiled. ‘Self-help. Education. Oral histories, numeracy, literacy where we’ve the materials.’ He bit into a slice of beercake. ‘The Committee does damn all for this part of the City. The Harbour does less, even though most of us are Harbour employees. But we can help ourselves.’

Farr listened to all this with a certain wonder. These people were like exiles in their own City, he thought. Like Human Beings, lost in this forest of wood and Corestuff. He told them of lessons and learning among the Human Beings - histories of the tribe and of the greater mankind beyond the Star, told by elders to little huddles of children suspended between the vortex lines. Bzya and Jool listened thoughtfully.

When the food was finished, they rested for a while. Then Bzya and Jool moved a little closer to each other, apparently unconsciously. Their huge heads dipped, so that their brows were almost touching. They reached forward and placed wide, strong fingers on the rim of the Wheel. Quietly they began to speak - in unison, a slow, solemn litany of names, none of them familiar to Farr. He watched them in silence.

When they finished, after perhaps a hundred names, Bzya opened his eyecups wide and smiled at Farr. ‘A little oral history in action, my friend.’

Jool’s face had resumed the sly, playful expression of earlier. She reached across the Wheel-table and touched Farr’s sleeve. ‘Have you figured out what my job is yet?’

‘Oh, stop teasing the boy,’ Bzya said loudly. ‘I’ll tell you. She gathers petals from the Upside gardens, and delivers them to the pig-farms - the small in-City ones scattered around Parz, where the pigs for the Air-cars that run within the City are kept.’

‘Think about it,’ Jool said. ‘The streets of the City are hot and cramped. Enclosed. All those Cars. All those pigs ...’

‘The petals are ground up and added to the pigs’ feed,’ Bzya said.

Farr frowned. ‘Why?’

‘To make them easier to live with.’ Solemnly, Jool bent forward, tilted her stump of leg, grabbed her wide buttocks through her coverall and separated them, and farted explosively.

Bzya laughed.

Farr looked from one to the other, uncertainly.

Then the smell hit him. Her fart was petal-perfumed.

Bzya shook his head, sighing. ‘Oh, don’t pay her any attention; it will only encourage her. More beercake?’
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The driver of the car from Parz City was Deni Maxx, the junior doctor who had treated Adda. Dura wanted to rush to her, to demand news of Farr and Adda.

The Human Beings - all twenty of them, including the five children - emerged from their shelter in the forest and trailed after Dura. Deni Maxx peered out of the open hatch at her, staring indifferently past her at the ring of skinny Human Beings. ‘I’m glad I’ve found you.’

‘I’m surprised you managed it. The upflux is a big place.’

Deni shrugged. She seemed irritated, impatient. ‘It wasn’t so hard. Toba Mixxax gave me precise directions from his ceiling-farm to the place he first found you. All I had to do was scout around until you responded to my call.’

Philas crowded close to Dura. The widow pressed her mouth close to Dura’s ear; Dura was aware, uncomfortably, of the sweet, thin stink of leaves and bark on Philas’s breath. ‘Who is she? What does she want?’

Dura pulled her head away. She was aware of Deni’s appraising gaze. She felt a swirl of contradictory emotions: irritation at Deni’s high-handed manner, and yet a certain embarrassment at the awkward, childlike behaviour of the Human Beings. Had she been such a primitive on her first encounter with Toba Mixxax?

‘Get in the car,’ Deni said. ‘We’ve a long journey back to Parz, and I was told to hurry ...’

‘Who by? Why am I being recalled? Is it something to do with my indenture? Surely you saw Qos Frenk’s ceiling-farm - or what was left of it; it’s no longer functioning. Qos released us, and ...’

‘It’s nothing to do with your indenture. I’ll explain on the way.’ Deni drummed her fingers on the frame of the car’s door.

Dura was aware of the staring eyes of the rest of the tribe, as they waited mutely for her to make a decision. She felt a brief, selfish stab of impatience with them; they were dependent, like children. She wanted to go back to Parz. She could surely - she told herself - find out more about the situation of Farr and Adda there than if she stayed with the Human Beings as just another simple refugee upfluxer. And, in the long run - she justified to herself - she could maybe do more to help all the Human Beings by returning than by staying here. Something important must be required of her, for the City to send someone like Deni Maxx to fetch her. Perhaps in some odd way she would have influence over events ...

Philas tugged at her arm, like a child, demanding attention. Dura pulled her arm away angrily - and instantly regretted the impulse.

The truth was, she admitted to herself, she was relieved that she had an excuse, and the means, to get away from the suffocating company of the Human Beings. But she felt such guilt about it.

She came to a quick decision. ‘I’ll come with you,’ she told Deni. ‘But not alone.’

Deni frowned. ‘What?’

‘I’ll take the children.’ She widened her arms to indicate the five children - the youngest was Mur’s infant, Jai, the oldest an adolescent girl.

Deni Maxx launched into a volley of complaints.

Dura turned her back and confronted the Human Beings. They pulled their children to themselves in baffled silence, their eyes huge and fixed on her. She ran a hand through her hair, exasperated. Slowly, patiently, she described what awaited the children at Parz City. Food. Shelter. Safety. Surely she could prevail on Toba Mixxax to find temporary homes for the children. They were all young enough to seem cute to the City folk, she calculated, surprising herself with her own cynicism. And in a few short years they’d be able to turn their upfluxer muscles to gainful employment.

She was consigning the children to lives in the Downside, she realized. But it was better than starving here, or sharing their parents’ epic trek across the devastated hinterland of Parz. And eventually, she insisted to the bewildered parents, they would reach Parz themselves and be reunited with their offspring.

The adults were baffled and frightened, struggling to deal with concepts they could barely envisage. But they trusted her, Dura realized slowly, with a mixture of relief and shame - and so, one by one, the children were delivered to Dura.

Deni Maxx glared as the grimy bodies of the children were passed into her car, and Dura wondered if Deni was even now going to raise some cruel objection. But when the doctor watched Dura settle little Jai - frightened and crying for his mother - in the arms of the oldest girl at the back of the car, Deni’s irritation visibly softened.

At last it was done. Dura gathered the bereft adults in a huddle and gave them strict instructions on how to get to the Pole. They listened to her solemnly. Then Dura embraced them all, and climbed into the car.

As Deni flicked the team of Air-pigs into motion, Dura stared back through the huge, expansive windows at the Human Beings. Shorn of their children, they looked lost, bewildered, futile. Dia and Mur clung to each other. I’ve taken away their future, Dura realized. Their reason for living.

Or, perhaps, I’ve preserved their future.

When the Human Beings were out of sight - and despite the continuing crying of the frightened, disoriented children - Dura settled into one of the car’s expensive cocoons, relief and guilt once more competing for her soul.

 Deni steered the car with unconscious skill along the renewed vortex lines. ‘The City is taking in injured from the hinterland. It’s not been easy, for any of us.’ The doctor was scarcely recognizable from the cheerful, rather patronizing  woman who had treated Adda, Dura thought; Maxx’s eyecups were ringed by darkness and crusty sleep deposits; her face seemed to have sunk in on itself, becoming gaunt and severe, and she hunched over her reins with tense, knotted muscles.

Dura stared moodily out of the car’s huge windows at the Crust as it passed over them. She remembered how she had marvelled at the orderliness of the great hinterland with its ceiling-farms and gardens, as she had viewed it that first time with Toba Mixxax. Now, by contrast, she was appalled at the destruction the Glitch had wrought. In great swathes the farms had been scoured from the Crust, leaving the bare root-ceiling exposed. Here and there coolies still toiled patiently at the shattered land, but the naked ceiling had none of the vigour of the natural forest; obscenely stripped of its rectangles of cultivation it looked like an open wound.

Deni tried to explain how the Crust had responded to the Glitch by ringing -  vibrating in sectors, apparently all over the Star; the devastation had come in orderly waves, with a lethal and offensive neatness. Dura let the words wash over her, barely understanding.

‘The destruction persists right around the hinterland,’ Deni said. ‘At least half the ceiling-farms have stopped functioning, and the rest can only work on a limited basis.’ She glanced at Dura. ‘Parz City doesn’t have much stock of food, you know; she relies on the daily traffic from the ceiling-farms. And you know what they say ...’

‘What?’

‘Any society is only a meal away from revolution. Hork has already instituted rationing. In the long term, I doubt it’s going to be enough. Still, at the moment people seem to be accepting the troubles we’re having: patiently waiting their turn for medical treatment behind ranks of coolies, following the orders of the Committee. Eventually, I guess, they will blame the Committee for their woes.’

Dura took a deep breath. ‘Just as you’re blaming me?’

Deni turned to her, her eyes wide. ‘Why do you say that?’

‘Your tone. Your manner with me, ever since you arrived to bring me back.’

Deni rubbed her nose, and when she looked at Dura again there was a faint smile on her lips. ‘No. I don’t blame you, my dear. But I do resent being a ferry driver. I have patients to treat ... At a time like this I have better things to do than ...’

‘Then why did you come to get me?’

‘Because Muub ordered me to.’

‘Muub? Oh, the Administrator.’

‘He felt I was the only person who would recognize you.’ She sniffed. ‘Old fool. There aren’t that many upfluxers on Qos Frenk’s ceiling-farm, after all.’

‘I still don’t understand why you’re here.’

‘Because that friend of yours insisted on it.’ She frowned. ‘Adda? Worst patient in the world. But what beautiful work we did with his pneumatic vessels.’

The Air seemed thick in Dura’s mouth. ‘Adda is alive? He’s safe?’

‘Oh, yes. He was with Muub when the Glitch hit. He’s quite well ... or at  least, as well as before. You know, with injuries like that it’s a miracle he’s able to move about. And ...’

Dura closed her eyes. She hadn’t dared ask of her kinsmen earlier - as if phrasing the very question would tempt fate. ‘And Farr?’

‘Who? Oh, the boy. Your brother, isn’t he? Yes, he’s fine. He was in the Harbour ...’

‘You’ve seen him? You’ve seen that he’s safe?’

‘Yes.’ Some compassion entered Deni’s voice. ‘Dura, don’t worry about your people. Adda had Farr brought to the Palace ...’

‘The Palace?’

‘Yes, it was a condition of him working with Hork, apparently.’

Dura laughed; it was as if a huge pressure had been lifted from her heart. But still, what was Adda doing handing out orders at the Palace? Why were they so important, all of a sudden? ‘Things have changed since I’ve been gone.’

Deni nodded. ‘Yes, but don’t ask me about it ... Muub will tell you, when we dock.’ She growled, ‘another Physician taken away from healing people ... I hope this project of Hork’s, whatever it is, really is important enough to cost so many lives.’

They were approaching the South Pole now; the vortex lines, deceptively orderly, were beginning to converge. Dura studied the Crust. The elegant, pretty farms and gardens of the ceiling-scape here had largely been spared the Glitch’s devastation, but there was something odd: the Crust had a fine texture, as if it were covered by fine, dark furs - furs which Waved in slow formation towards the Pole.

Dura pointed this out to Deni. ‘What’s that?’

Deni glanced up. ‘Refugees, my dear. From all over the devastated hinterland. No longer able to work on their farms, they are converging on Parz City, hoping for salvation.’

Dura stared around the sky. Refugees. The Crust seemed black with humanity.

The children started to cry again. Dura turned to comfort them.

 When Hork heard that the two upfluxers - the boy from the Harbour and the woman, Dura - had been located and were being returned to the Upside, he called Muub and the old fool Adda to another meeting in the Palace anteroom.

Adda settled into his cocoon of rope, his splinted legs dangling absurdly, and he swept his revolting one-eyed gaze around the anteroom as if he owned the place.

Hork suppressed his irritation. ‘Your people are safe. They are inside the City. Now I would like to continue with our discussion.

Adda stared, eyeing him up as if he were a coolie in the Market. At last the old man nodded. ‘Very well. Let’s proceed.’

Hork saw Muub sigh, evidently with relief.

‘I return to my final question,’ Hork said. ‘I concede the existence of the Xeelee. But I am not concerned with myths. I don’t want to hear about the awesome racial goals of the Xeelee ... I want to know what they want with us.’

‘I told you,’ Adda said evenly. ‘They don’t want anything of us. I don’t think  they even know we’re here. But they do want something of our world - our Star.’

‘Apparently they wish to destroy it,’ Muub said, running a hand over his bare scalp.

‘Evidently,’ Adda said. ‘Hork, the wisdom of my people - handed down verbally since our expulsion from ...’

‘Yes, yes.’

‘ ... has nothing to say about any purpose of the Star. But we do know that humans were brought here, to this Star. By the Ur-humans. And we were adapted to survive here.’

Muub was nodding at this. ‘This isn’t a surprise, sir. Analogous anatomy studies have come to similar conclusions.’

‘I am struggling to contain my fascination,’ Hork said acidly. Restless, frustrated, he pushed his way out of his sling and began to swim briskly around the room. He watched the turning of the small, powerful cooling-fan set in one corner of the painted sky; he studied the captive vortex ring in its nest of clearwood spheres. He resisted the temptation to smash the spheres again, despite his mounting frustration; the cost of repair had been ruinous - indefensible, actually, in such times as now. ‘Go on with your account. If humans were brought here, made to fit the Mantle - then why isn’t the evidence of this all around us? Where are the devices which made us? Where are these “different” Ur-humans?’

Adda shook his head. ‘At one time there was plenty of evidence. Marvellous devices, left here by the Ur-men to help us survive, and to work here. Wormhole Interfaces. Weapons, huge structures which would dwarf your shabby City ...’

‘Where are they now?’ Hork snapped. ‘And don’t tell me they were suppressed, deliberately destroyed by some vindictive Parz administration of the past.’

‘No.’ Adda smiled. ‘Your forebears did not have to conceal physical evidence ... merely the truth.’

‘Get on with it.’

‘The Colonists,’ Adda said slowly.

‘What?’

Once, humans had travelled throughout the Star. The Quantum Sea had been as clear as the Air to them, in their marvellous machines. They had been able to venture even into the outer layers of the Core with impunity. And there had been marvellous gateways, called wormhole Interfaces, which had allowed humans even to travel outside the Star itself.

The humans, following the commands of their departed creators, the Ur-humans, had set about rebuilding the Star. And the mysterious Colonists, sleeping in their quark soup at the Core, had become hostile to the growing power of humans.

The Colonists had emerged from the Core. Brief, shattering wars were fought.

Human machines were destroyed or dragged into the Quantum Sea. The human population was devastated, the survivors pitched into the open Air virtually without resource.

Within generations, the stories of man’s origin on the Star, the tale of the  Colonists, became a dim legend, another baroque detail in the rich word-painting of human history, of the invisible worlds beyond the Star.

Muub laughed out loud, his long, aristocratic face creased with mirth. ‘I’m sorry, sir,’ he said to Hork. ‘But here we are compounding myth on myth. How long are we to continue with this charade? I have patients to attend.’

‘Shut up, Muub. You’ll stay here as long as I need you.’

Hork thought hard. He had damnably little resource to spare. He had to tend the wounded and destitute, and, in the longer term, rebuild on the hinterland, alleviate the hunger of the people.

And yet, and yet ...

If - by a small diversion of effort - he could remove the fantastic Xeelee threat from the City - the whole world, in fact - then he could become the greatest hero of history.

There was pride, self-aggrandizement in such a vision, Hork knew. So what? If he could repel the Xeelee, mankind would rightfully acclaim him.

But how to go about it?

He certainly couldn’t devote armies of scholars to piecing together the fragmentary legends of man’s origin. And he didn’t have the years to wait while some such discipline as Muub’s ‘analogous anatomy’ cogitated over its subject matter. He had to prioritize, to go for the most direct benefit.

He looked at Adda sharply. ‘You say these beings - the Colonists - took the Interfaces, and the other magical machines, back into the Quantum Sea with them. Beyond the reach of our Fishermen. So we’ve no reason to believe the devices were destroyed?’

Adda looked up; the leech nibbling at his eye, disturbed, slid across his cheek. ‘Nor any evidence that they survived.’

Muub snorted. ‘Now the old fool has the effrontery to talk of evidence!’

What if this legend of Colonists and ancient technologies held some grain of truth? Then perhaps, Hork speculated, some of these devices could still exist, deep in the Quantum Sea. An Interface would be worth having ...

‘Muub,’ he asked thoughtfully. ‘How could we penetrate the Quantum Sea?’

Muub looked at him, as if shocked by the suggestion. ‘We cannot, of course, sir. It is impossible.’ His eyes narrowed. ‘You are not thinking of chasing after these absurd legends, of wasting resources on a ...’

‘You will not lecture me, Physician,’ Hork snapped. ‘Think of it as a - a scientific experiment. If nothing else we would learn much about the Star, and about our own capabilities ... and, perhaps, disprove once and for all these fanciful legends of Colonists and antique wonders.’ Or, he allowed himself to imagine, perhaps I will uncover a treasure lost to mankind for generations.

‘Sir, I must protest. People continue to die, all over the hinterland. Parz itself may be overwhelmed by the flood of refugees approaching. We must abandon these fantasies of the impossible, and return our attention to the immediate, the practical.’

Hork studied the Physician - Muub was stiff, trembling in his cocoon of rope. His irritation with Muub’s stiff anger was eclipsed, suddenly, by respect for this decent man. It must have taken a lot of courage for the Physician to speak out  like that. ‘Muub - my dear Muub - as soon as I close this meeting I will be immersed in the immediate, the practical ... in the pain of ten thousand human beings.’ He smiled. ‘I want you to take charge of this project. Reach the Quantum Sea.’

Muub ground out, ‘The task - is - impossible.’

Hork nodded. ‘Of course. Bring me options, within two days.’

He turned from them then, and, straightening his back, thrust through the Air to the door and his duties.
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After she’d endured a brief, unsettled sleep in Deni’s cramped quarters, a messenger from the Committee called for Dura. The messenger was a small, rather sad man in a scuffed tunic; his skin was thin and pale and his eyes were bruised-looking, discoloured deep inside the cups. Perhaps he had spent too much of his life doing close work inside the City, Dura thought, shut away from fresh Air.

She was led away from the Hospital and through the streets. They passed through the Market, and Waved Upside along Pall Mall. The great avenue seemed quieter than she remembered. The lines of Air-cars moved much more easily than before, with clear Air between the sparsely spaced cars, and many of the shops were closed up, their wood-lamps dimmed. She began to understand how the disaster in the hinterland had impacted the economy of the City.

Even so, the noise was a constant, growling racket and the few fans and illumination vents seemed hardly sufficient. Soon Dura found herself fighting off claustrophobia. And yet, only days before, she had been feeling restless in the limited company of the upfluxers. Her experiences really had left her a misfit, she thought gloomily.

They took a turn off the Mall close to its Upside terminus and emerged, surprisingly, into clear Air-light. They had entered a huge open chamber, a cube a hundred mansheights on a side. Its edges were constructed of fine beams, leaving the faces open to the clear sky - this place must be clinging to the side of the City like some immense wooden leech - but, oddly, the Air was no fresher here than in the bowels of the City, and there was no discernible breeze. Looking more closely, she realized that the apparently open faces of this cube were coated with huge panels of clearwood; she was inside a transparent wooden box big enough to hold - she estimated quickly - a thousand people.

It was impressive, but utterly bizarre; Dura felt bemused - as so often before - by the strangeness of the City.

The messenger touched her elbow. ‘Here we are. This is the Stadium. Of course it’s empty today; when it’s in use it’s crammed with people ... Up there you can see the Committee Box.’ He pointed to a thin balcony suspended over the Stadium itself; his voice was thin, ingratiating. ‘People come here to watch the Games - our sporting events. Do you have Games in the upflux?’

‘Why have I been brought here?’

The little man shied away, his bruised-looking eyecups closing.

‘Dura ...’

Farr ?

She whirled in the Air. Her brother was only a mansheight from her; he was calm and apparently well, and dressed in a loose tunic. There were people with him - Adda and three City men.

She saw all this in the heartbeat it took to cross the space between them and take her brother in her arms. He hugged her back - but not as an uninhibited child, she slowly realized; he put his arms around her and patted her spine, comforting her.

She let him go and held him at arm’s length. His face was square and serious. He seemed to have grown older, and there was more of their father about him.

‘I’m well, Dura.’

‘Yes. So am I. I thought you might have been injured in the Glitch.’

‘I wasn’t in the Bells when the Glitch came. It was my off-shift, and I was in the Harbour ...’

‘That doesn’t matter,’ she said bitterly. ‘You’re too young to have been sent down in those things.’

‘It’s just the way things are,’ he said gently. ‘Boys younger than me have served in the Bells. Dura, none of it is your fault ... even if I’d been hurt it wouldn’t have been your fault.’

He was comforting her. He really was growing up.

‘Anyway, I haven’t been back to the Harbour for a while,’ Farr went on. He smiled. ‘Not since Adda had Hork send for me. I’ve been staying with Toba.’

‘How are the family?’

‘Well. Cris has been teaching me to Surf.’ Farr held his arms out in the Air, as if balancing on an invisible board. ‘You’ll have to try it ...’

‘Dura. You’ve made it; I’m glad.’ Adda came paddling through the Air towards them. Dura glanced quickly over the old man; his shoulders, chest and lower legs were still bound up with grubby bandages, but he was moving freely enough. He was towing an object which looked like the skin of an Air-pig; sewn up and inflated, it bobbled behind his clumsy progress like a toy.

She found a clear place on his face - away from the eye-leech - and kissed him. ‘I’d hug you if I wasn’t scared of breaking you.’

He snorted. ‘So you got through the Glitch.’

Briefly she told her story; Farr’s eyes grew round when she described the Xeelee ship. She told them how the Human Beings had fared in the Glitch - of their twenty dead. As she recited the familiar, lost names, she was reminded of the simple, moving name-litany ceremony of the lumberjacks.

She told Adda and Farr of the five upfluxer children lodging, for today, with Deni Maxx. Farr and Adda smiled, and promised to visit the kids.

‘Now tell me what we’re doing here. And why you’re towing a dead pig about the place.’

Adda grimaced, making the leech slither across his crumpling cheek. ‘You’ll find out ... damn foolishness, all of it.’ He glanced around to the rest of the party; Dura recognized Muub, the Hospital Physician, with two other men. ‘Come on,’ Adda said. ‘We’d better get on with it.’

With Dura and Farr helping Adda, the three Human Beings made their way to Muub and his companions.

 The six of them hovered together close to the centre of the huge emptiness of the Stadium; Dura felt cold and isolated despite the clamminess of the Pole. Ropes and guide rails were slung across the huge volume all around them, silent evidence of the crowds this place was designed to accommodate.

The Physician, Muub, was dressed in a severe, dark robe. As before, Dura found it impossible not to stare at the grand dome of his bald head. He greeted them with a smile which seemed professional enough but a little strained. ‘Thank you for your time.’

Adda grinned. ‘Oh, we had a choice?’

Muub’s smile thinned. Briskly he introduced his two companions: a Harbour supervisor called Hosch, cadaverously thin, who seemed to know Farr, judging from the sour glances he cast at the boy; and a tall, wispy tree-stem of a man called Seciv Trop whom Muub described as an expert on the Magfield. Like Muub’s, Trop’s fine old head was shaven, in the style of the academics of the University.

Muub rapidly sketched in the background to Hork’s directive. ‘Frankly, I’m not certain about the value of this programme; I may as well tell you that from the start. But I do sympathize with Hork’s thinking.’ He looked about him, his expression hard. ‘I only need to be here, in the fragility of this Stadium, to recognize that we have to find some way to protect ourselves from the random danger of Glitches.’

Dura frowned. ‘But why are we here? We Human Beings, I mean. You need experts. What can we possibly add?’

‘Two things. One is that you are experts - or the nearest we have - on the Xeelee. So Hork believes, at any rate. And second, there’s no one else.’ He raised his arms as if to embrace the City. ‘Dura, Parz may seem a large and rich place to you, but the economy has taken a severe battering from the Glitches. All our resources are devoted to coping with the consequences, to rebuilding the hinterland ... all but us, and we are all Hork felt able to spare.’ He smiled at them. ‘Six of us, including a boy. And our mission is to save the world. Perhaps we will succeed; and what plaudits we will earn if we do.’

He fell silent. The six of them hovered in a rough ring, studying each other warily - all but the Magfield expert Seciv Trop, who stared into the distance with his finely chiselled eyecups.

‘Well,’ Muub said briskly. ‘Hork asked me to come up with options to achieve the impossible - to penetrate the underMantle, more deeply than any human since prehistory. And I, in turn, asked Hosch and Adda to bring us suggestions to work with. The Bells from the Harbour descend to a depth of about a metre. Our first estimates indicate that we must penetrate at least ten times as deeply - to a depth of ten metres below Parz, deep into the underMantle. Seciv, you’re here to comment, if you will, and to add anything you can.’

Trop nodded briskly. ‘I’ll do my feeble best,’ he said in a thin, mannered voice. Seciv Trop was clearly the oldest of the group. His almost-bare scalp was  populated by fine clumps of yellow-gold hair, left carelessly unshaven. And his suit - loosely fitting and equipped with immense pockets - was more battered and patched than Dura had come to expect of the grander City folk.

This old fellow was rather endearing, Dura decided. Farr asked, ‘Why are we here? In this Stadium?’

‘Because of your friend.’ Muub eyed the pigskin doubtfully. ‘Adda tells me he would prefer to demonstrate his idea rather than describe it. I thought I’d better obtain as much space as possible.’

The Harbour supervisor, Hosch, twisted his face into a sneer. ‘Then maybe we’d better let the old fool get on with it before his damn pig corpse starts stinking out the building.’

Adda grinned and hauled on the short rope which attached the inflated pigskin to his belt. He held the grisly artifact before him, obviously relishing the squeamish reaction of the City men. The skin was revolting, Dura conceded; its orifices had been crudely sewn over and Air pumped in to inflate its boxy bulk, causing its six fins to become erect. Its sketchy, inhuman face seemed to be staring at her. And, she realized, it actually did stink a little.

Hosch sneered. ‘Is this some kind of joke? The old fool thinks we could all don pigskins and swim to the bloody Core.’

Adda waved the inflated skin in the supervisor’s face. ‘Wrong, City man. You people travel around in chariots hauled by pigs. At first I wondered if humans could travel in one of those all the way to the Core ... but of course the pigs could never survive the journey into the underMantle. So we build a pig ... an artificial pig, of wood and Corestuff. Strong enough to withstand the pressures of the underMantle.’

Seciv nodded. ‘How is this device to be propelled?’

Adda jabbed a finger at the pig’s jet orifice. ‘With jetfarts, of course. Like the real thing.’ He flicked the inflated fins. ‘And these will keep it stable.’ Now he pressed the skin between his arm and his bandaged ribs; Air squirted out of the jet orifice and the pig-corpse wobbled through the air in a ghastly, comic parody of life.

Hosch laughed out loud. ‘And where do the farts come from, upfluxer? You?’

Seciv frowned, his crumpled hair waving. ‘You could mimic the internal operation of the pig’s anatomy. The car could carry tanks of Air, heated by a stock of wood in a nuclear-burning boiler and expelled through a valve orifice.’ With a delicate finger he reached out and poked at one flabby fin, tentatively. ‘You could even make an attempt at steering, by mounting these fins on gimbals worked from inside the craft. And the fart nozzles could be made directional, with a little ingenuity.’ The old man nodded approvingly to Adda. ‘A practical suggestion in many respects.’

Adda - despite himself, Dura realized - swelled at the praise; Hosch looked disgruntled.

Farr said seriously, ‘But how could it survive the underMantle? Adda, I learned in the Bells that it’s not pressure alone that would destroy such a craft, by crushing it ...’ He snapped his fist closed suddenly, making Dura flinch; she  wondered where he’d learned such crude dramatic tricks. Farr went on, ‘Nuclear matter - ordinary matter - would dissolve.’

Hosch said rapidly, ‘Well, of course it would. Anyone with a fingernail of experience knows that. Our Bells are protected from the pressure by magnetic fields sent down from the turbines in the City.’

Seciv Trop shook his head. ‘That’s a misapprehension, Supervisor. To be precise, the Bells are fed by electrical currents which are generated in the Harbour ... but the protective magnetic shell is generated at the Bell itself, by superconducting hoops which girdle the Bell.’

Hosch looked the old man up and down. ‘You’re a Fisherman, I suppose. We must have been on different shifts ...’

Muub touched Hosch’s shoulder. ‘Seciv designed the current generation of Bells - the Bells you ride every day. Hosch, your life depends upon his expertise; it suits you ill to mock him.’

Hosch subsided. ‘Well, what of it? The boy’s point stands.’

Seciv seemed impervious to offence. ‘One would simply need to gird this artificial pig around with superconducting hoops, and carry equipment to generate the magnetic field from within.’ He frowned. ‘Of course, the bulk of the craft would be increased.’

Dura asked, ‘Wouldn’t it get hot inside the wooden pig, with nuclear burning going on all the time?’

Seciv nodded. ‘Yes, that would be a difficulty ... though not in itself insurmountable. A more serious problem would be the supply of propellant Air. Compression ratios in even our best-made tanks are not very high. Sufficient for a jaunt to the ceiling-farms in an Air-car, but hardly enough for an expedition of this magnitude.’ He eyed Adda sadly. ‘Again, perhaps this could be overcome. But there are two far more devastating flaws. First, a lack of stability. There is more to an Air-pig than an anus and a few fins, after all. The pig has six eyes to guide it ...’

‘Well,’ Adda said defensively, ‘you could have six windows of clearglass. Or more.’

‘Perhaps. But the windows would each be manned by a pilot - yes? - who would then have to relay instructions to a crew - five or six men who would haul laboriously at the directing fins, hoping to adjust the motion. Adda, your wooden pig would flounder in the Air, I fear.’

Dura said, ‘But you don’t have to use fins. The thing doesn’t have to be exactly like a pig, after all. Maybe we could use jetfarts, coming from the sides of the pig.’

‘Yes.’ Muub looked thoughtful. ‘That could be far more precise.’

Seciv smiled indulgently. ‘Still, I would expect instability. Besides, I fear my second objection is fatal.’

Adda glared at him, his eye-leech slithering across his cheek.

‘Your mode of propulsion could not work within the underMantle, let alone the Quantum Sea. In high-pressure conditions Air could not be expelled; it would be forced back into the body of the pig.’

Hosch scratched his head. ‘I hate to be constructive about this stupid idea,’  he said, ‘but couldn’t you throw a magnetic field away from the pig’s hull? Then the farts would be expelled into Air at normal pressure.’

Seciv looked at him and ran bony fingers through his scraps of hair, evidently searching for a simple explanation. ‘But the expelled Air would still be inside the magnetic field, which in turn would be attached to the ship through the field lines. The Air would push at the magnetic shell, which would drag back the ship. It is a matter of action and reaction, you see ...’

Muub waved him to silence. ‘I think we can take your word for it, Seciv.’ He smiled at Adda. ‘Sir, the consensus seems to be that we can’t proceed with your suggestion; but it was ingenious, and perhaps - do you agree, Seciv? - some aspects of it may survive in a final design. Also, it sounds to me as if we could use this idea to make Air-cars of a different design from those we have at present - Air-cars which wouldn’t need pigs to draw them. None of the problems we’ve talked about would arise if the craft operated in the free Air, after all.’

Adda, clutching his retrieved pig with his one free arm, looked inordinately pleased with himself. Dura nudged him and said quietly, ‘You’re enjoying this. You’re forgetting you’re a miserable old bugger. You’ll confuse them.’

Adda glared at her. ‘Well? Who’s next? This Fisherman’s been so clever about my suggestions; now let’s hear what he has to say.’

‘Indeed. Hosch?’

The Harbour supervisor spread his empty hands, speaking only to Muub. ‘My idea is straightforward and I don’t need to send pigskins flying around to describe it. I say we stick to what we know. I say we extend the Spine ... but build it as long as we need it to be, down into the underMantle.’

Seciv Trop rubbed his chin. ‘Well, that has the merit of familiarity, as you say. The wooden Spine would need protecting against dissolution in the underMantle, but we could use superconducting coils to achieve that, as we do now ... But what an awesome undertaking it would be. I doubt if such a Spine could sustain its structural integrity on the lengthscale required. And it might affect the stability of the City itself. Could the anchor-bands sustain our position, here at the Pole, with such a counterweight?’

Muub was shaking his head. ‘Hosch, we can’t conceivably spare the resources for this. You must know the timber convoys from the Crust have dried up since the Glitch, so we’re not getting the wood. And we haven’t the manpower to spare, in any case ...’

‘Besides, Dura said, ‘what if a Glitch hit? The Spine would be so fragile it would be destroyed in moments.’

Hosch folded his arms and crossed his legs, turning his wiry body into a ball of finality. ‘Then it’s impossible. We may as well stop wasting our time and tell Hork so.’

Muub turned to him. ‘Frankly, Hosch, I won’t be sorry if that is our conclusion. I’d rather not waste any more time and effort on this fool’s errand than I have to.’

‘Oh, no.’ Seciv Trop’s creased face showed irritation. ‘We haven’t reached such a conclusion at all. We’ve merely eliminated possibilities. And we do, perhaps, have some of the elements of a workable solution.’

Muub looked sour, and he pulled at a thread in his robe. ‘Go on.’

‘First, we know that our hypothetical device - it will have to be some kind of free-floating Bell - will need a protective magnetic field, to keep it from dissolution, and some means of propulsion. It will have to be self-sustaining; our traditional methods cannot be extended to such depths, so we’ve ruled out supply from the City. So the device would have to carry a simple turbine to generate a protective field.’

‘How would it move?’ Dura asked. ‘I thought you said that jetfarts couldn’t work.’

‘And so they couldn’t,’ said Seciv. ‘But there are other means of propulsion ...’

‘Waving,’ said Farr, his round face animated. ‘What about that? Maybe we could make a Bell that could swim freely, a Bell that could Wave.’

‘Exactly.’ Seciv nodded, looking pleased. ‘We could haul ourselves along the Magfield, exactly as we do when we Wave in the Air. Well done, young man.’

Muub pulled at his lower lip. ‘But maybe the Magfield doesn’t penetrate the underMantle.’

‘We believe it does,’ Seciv said. ‘The underMantle and the Sea are permeated by charged particles - protons, electrons and hyperons - which sustain the Magfield.’

Hosch sneered. ‘What would we do, attach a pair of false legs to the back?’

Farr - whose imagination seemed to have been caught - said excitedly, ‘No, you’d Wave using coils of superconductor. Like the anchor-bands. You could move them from inside the Bell, and ...’

‘Good thinking once more,’ Seciv said smoothly. ‘But you could go a little further. It wouldn’t be necessary to move the coils themselves, physically; it is the movement of the current within them that could generate forward motion.’

Muub was nodding slowly. ‘I see. So you’d make the current flow back and forth.’

‘Have it alternate. Exactly. Then the coils could be fixed rigidly to the hull. And, of course, this design would have a certain economy: the craft’s propulsion system would be one and the same as the magnetic shielding system.’ He frowned. ‘But we would still face the problem of the excessive heat in the interior of the craft generated by a nuclear-burning turbine in an enclosed space ...’

Hosch looked reluctant to speak, as if, Dura thought, he genuinely hated to contribute anything positive. ‘But you wouldn’t need to use nuclear burning,’ he said at last. ‘Anything to power the turbine would be sufficient ... maybe even human muscles.’

‘No, I fear our muscles would be too feeble for such a task. But we could use the power of animals - a team of pigs, harnessed to some form of turbine - yes, indeed!’ He laughed and clapped Adda on the back, sending the old man spinning slowly like a bandaged fan. ‘So it seems after all that we will be riding pigs to the Core!’

Adda steadied himself, grinning widely.

Muub looked around the group. ‘I don’t believe it.’ He sounded disappointed. ‘I think we’ve come up with something we could build ... something that might actually work.’

Seciv pulled at his chin; Dura had never seen hands so bony and delicate. ‘We should build a prototype - there may still be unforeseen problems with the design. And, of course, once the descent begins the craft will encounter conditions we can only guess at.’

‘And then,’ Dura said, her spine prickling and cold, ‘there are the Colonists. In fact, the mission will be a failure if it doesn’t encounter the Colonists. What then?’

‘What indeed?’ Seciv echoed gravely.

Muub ran a hand over his bald head. ‘Damn you. Damn all of you. You’ve succeeded too well; I can’t justify reporting to Hork that this idea of his is impossible.’ He eyed the Harbour supervisor. ‘Hosch, I want you to take charge of the design and construction of a prototype.’

Hosch glared back resentfully, his thin face livid.

Muub said icily, ‘Call on these upfluxers, and you can have some of Seciv’s time. As for labour, use some of your workers from the Harbour. But keep it simple and cheap, will you? There’s no need to waste more of our energy on this than we have to.’ He turned in the Air, dismissing them. ‘Call me when the prototype’s ready.’

 The Human Beings, arms loosely linked, followed Muub and the others slowly out of the Stadium.

‘So,’ Adda said. ‘A chance to confront gods from the past.’

‘Not gods,’ Dura said firmly. ‘Even the Xeelee aren’t gods ... But these Colonists could be monsters, if they exist. Remember the Core Wars.’

Adda sniffed. ‘This damn fool expedition will never get that far anyway. This Waving Bell will be crushed.’

‘Perhaps. But you needn’t be so stuffy, Adda. I know you enjoyed playing with ideas, back there. You have to admire the imagination, the spirit of these City folk.’

‘Well, what now?’ Adda asked. ‘Do you want to find your friend Ito?’

‘Later ... I have something to do first. I need to find someone - the daughter of a friend, from my ceiling-farm. A friend called Rauc.’

Adda thought about that. ‘Does the girl know what’s become of her mother?’

‘No,’ Dura said quietly. ‘I’m going to have to tell her.’

Adda nodded, his crumpled face expressionless, seeming to understand.

And one day, Dura thought, I will have to go to the upflux forests, and tell Brow ...

She glanced at Farr. The boy’s eyes were fixed on an indefinite distance, and his face was blank. She felt as if she could read his mind. Humans were going to build a ship to find the Colonists. It was indeed an idea full of wonder ... deep inside herself, too, she found, there was a small spark of awe.

And Farr was young enough to relish a ride.

But Adda was right. It was an utterly deadly prospect. And surely, she thought, as Hork’s ‘experts’ on the Xeelee, at least one of the three Human Beings would be assigned to the voyage, if it were ever made ...

She held Farr’s arm tight and pulled herself closer to him, determined that Farr should never make the journey he was dreaming of.
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Wakefulness intruded slowly on Mur.

Slowly, in shreds and shards, he became aware of the rustle of the Crust-trees, the tired stink of his own body, the endless yellow glow of the Air pushing into his closed eyecups. He’d used a few loops of frayed rope to bind himself loosely to a branch of an outlying tree, and now he could feel the undeniable reality of the ropes as they dug into the thin flesh of his chest and thighs.

Then the pain started.

His stomach, empty for so long, seemed to be slowly imploding, filling the centre of his body with a dull, dragging ache. His joints protested when he began to stir - stiff joints were a wholly unexpected side-effect of hunger, reducing his movements on bad days to those of an old man - and there was a sharp sheet of pain stretched round the inside of his skull, as if his brain were pulling away from the bone.

He jammed his eyes closed and wrapped his arms around himself, feeling his own bony elbows digging into his ribs. How strange it was that he had never slept more deeply in his life than in these impossibly difficult times. While waking life had become steadily more unbearable, sleep was ever more comfortable, seductive, a different realm in which his physical pain and mental distress dissolved.

If only I could stay there, he thought. How easy it would be never to wake up again . . .

But already the pain had dug too far into his awareness for that option to be available today.

With a sigh he opened his eyes and probed at the cups with one finger, working at rims sharp with crusty sleep deposits. Then he clambered slowly out of his loose sling of ropes. The rest of the Human Beings - the other fourteen - were scattered across the lower rim of the forest, bound by similar loops of rope. Dangling there half-asleep they looked like the pupae of insects, deformed spin-spiders perhaps.

Mur dropped out of the forest, avoiding the eyes of those others who were awake.

He stretched, his muscles still aching from yesterday’s Waving. He pulled a handful of leaf-matter from the tree, and then flexed his legs and Waved stiffly down into the Mantle. Perhaps twenty mansheights below the fringe of the  forest ceiling he lifted his tunic and raised his legs to his chest. His hips and knees protested, but he grabbed his lower legs and pulled his thighs close to his stomach. At first his bowels failed to respond to this prompting - like the rest of his system his digestive and elimination processes seemed to be failing, slowly - but he persisted, keeping his arms wrapped around his legs.

At last his lower bowel convulsed, and - with a stab of pain which lanced through the core of his body - a hard packet of waste was expelled into the Air. He glanced down. The waste, floating down into the Mantle, was compact, too dark.

He cleaned himself with his handful of leaves.

Dia, his wife, came drifting down from the impromptu camp in the forest. As she descended, he saw how she was blinking away the remnants of sleep and compressing her eyecups against the brightness of the Air; but she was already - just moments after waking - squinting along the vortex lines into the South, towards the distant Pole, trying to assess how far they had come, how much further was left of this huge odyssey.

When she reached Mur she looked into his face, kissed him on the lips, and wrapped her arms around his chest. He folded his arms around her and rubbed her back. Through her shabby poncho he could feel the bones of her spine. They had nothing to say to each other, so they clung to each other, hanging in the silent Air, with the Quantum Sea spread below them.

Since Dura and the City woman had left in their Air-car - taking away the children, including their own Jai - the fifteen abandoned Human Beings had trekked across the Mantle towards the Pole. The slow pulsations of the vortex lines marked out the endless days of the journey. With no stores of food, the Human Beings were forced to follow the fringe of the Crust-forest; the leaves of the trees were scarcely nutritious, but they did serve to fool the body into forgetting its hunger for a while. Every few days their food ran out and they were forced to interrupt the march. There was some game to be had but the forest was unfamiliar, and the animals, still scared and scattered after the most recent Glitch, were wary and difficult to trap.

Without their own herd, the Human Beings were slowly starving to death. And on this hopeless trek, with its endless days of slow, painful Waving, the Human Beings were probably burning off their energy faster than they could replace it. Mur couldn’t forget the richness of the ‘bread’ Dura had brought to them, when she had come Waving out of the sky so unexpectedly with her startling stories of Cities in the Air.

Their progress round the Mantle’s curve was imperceptible, a crushingly discouraging crawl. Every time he woke to another changeless Mantlescape Mur felt discouraged. And, even when the Pole was neared, the Human Beings would still have to cross the hinterland, the cultivated belt around the Pole. How would the inhabitants of those regions - themselves suffering after the Glitches - welcome this band of starving refugees as they came drifting beneath their ceiling-farms?

The logical thing for the Human Beings to do would be to give up this trek. Their best chance of survival would be to stay here, or even retreat a little further  into the upflux, and try to establish a new home on the edge of the Crust-forest. Stop wasting their energies on this trek. They could build a new Net, establish a new herd of Air-pigs. They could even, he’d thought dizzily as he Waved across the silent Air, experiment with maintaining flocks of rays. The flesh of the ray was tough and not as palatable as Air-pig, but it softened when broiled using nuclear-burning heat; and the eggs were fine to eat and easy to store.

... But, of course, that wasn’t possible; for their children had been taken from them, by well-meaning Dura, and transported to the South Pole. When he stared into the dull crimson glow of the Pole, in the far downflux, Mur felt as if a chain as long as a vortex line connected him directly to his child, a chain which dragged inexorably at his heart. Dura’s action had surely been in the best interests of the children. But it left Mur knowing that his only chance of meeting his son again was to stay alive and to complete this trek, all the way to the City at the Pole.

He squeezed Dia once, and then they broke and prepared to return to the Crust-forest, to face the others and begin the day’s work.

‘Dia! Mur!’ The voice, drifting down from the Crust-forest, radiated excitement.

Dia and Mur slowed their ascent, confused, and looked up. Philas was dropping towards them, her skinny legs pumping at the Air. When she reached the couple, she grabbed at their arms to stop herself.

Dia held Philas’s shoulders. ‘What is it? What’s wrong?’

Philas, panting, the bones of her face prominent under her tied-back hair, shook her head. ‘Nothing’s wrong. But ... look. Look down there.’ She pointed, down past their feet into the Mantle.

The three of them separated and tipped forward in the Air. Mur peered down, trying to follow the direction of Philas’s gesture. He saw the orderly array of vortex lines, the dull purple bruise of the Quantum Sea beyond the crystalline Air. There seemed nothing unusual, except ...

There. A small, dark knot in the Air, a hint of motion.

He turned to Dia. ‘Your eyes are sharper than mine. What is it?’

‘People,’ she said, squinting down. ‘A group of them. Twenty or thirty, maybe. It looks like an encampment. But there’s something at the centre ...’

‘What?’

Philas thrust her face forward at Dia. ‘Do you see it?’

‘I think so,’ Dia said slowly. Her eyes narrowed. ‘But it might not mean anything, Philas ...’

Mur was baffled. ‘What is it? What do you see?’

Uncertainty and fear creased Dia’s small, pretty face. ‘It’s a tetrahedron,’ she said.

 The fifteen Human Beings gathered on the lower edge of the forest and debated what to do. Dia, fearful, uncertain, thought they shouldn’t waste time on this chance encounter; she wanted simply, to continue with the slog to the Pole. Mur sympathized. The Human Beings were already divided, listless, growing steadily more apathetic. It was becoming ever harder to maintain the momentum of this  trek across the Mantle; and once that momentum was gone, it might be impossible to regain.

They would be stranded, wherever they stopped. And that, of course, would be unbearable for those with children at the Pole.

Philas and others argued strongly for doing something. ‘Think about it,’ she said vehemently, her thin arms raised over her head as she spoke, her fingers spread wide. ‘What if that really is a wormhole Interface, left over from the past? What if it’s still working?’

‘That’s impossible,’ Dia said. ‘The Interfaces were taken down into the Core, by the Colonists after the Core Wars.’

‘The Mantle is a big place,’ someone said. ‘Maybe some of the Interfaces were left functioning. Maybe ...’

‘Yes,’ Philas said eagerly, ‘just think of that. We know that in the days before the Wars Human Beings could cross the Mantle in huge bounds, using the wormholes. If that is a working Interface down there we might complete this impossible journey in a heartbeat!’

Mur looked around at faces rendered sharp by hunger and exhaustion. Philas was weaving a dream of abandoning this ghastly journey, to reach their goal in moments with the aid of magical ancient technology. It was seductive, compelling, all but irresistible.

Despite his loyalty to Dia, he felt himself falling under the spell of that dream.

‘There are already people there,’ he said slowly. ‘Around the Interface. If it is an Interface. Who’s to say how they will react to us? Will they simply let us walk up and wander through?’

‘Maybe they’re Colonists,’ Philas said.

‘Anyway,’ said someone, ‘we won’t know unless we go to find out ...’

There was a murmur of agreement. Dia dropped her head. Philas and Mur were named as scouts, to go ahead to the artifact and investigate, leaving the rest of the Human Beings in the forest until their return.

Mur tried to comfort Dia. ‘It won’t take us long. And perhaps ...’

‘Perhaps what?’ She stared at him bitterly. ‘Perhaps there are wizards there who can restore little Jai to us. Is that what you expect?’

‘Dia ...’

She seemed to slump, as if the Air was collapsing out of her. ‘We’re going to spend the rest of our lives here. Right here. Dying off one by one. Aren’t we, Mur?’

 Philas and Mur dived away from the forest and into the Mantle. The tetrahedral artifact might be as much as a half-day away, so they each carried a bag containing a little of the tribe’s precious, and dwindling, supply of pig-meat.

At first Mur looked back frequently into the Crust-forest. Dia’s face, turned down like a small, round leaf, followed them as they descended, her expression soon too distant to read. Then she ducked back into the forest. For a while Mur was able to follow the movements of the other Human Beings as they worked through the forest, using the time to hunt and to repair damaged tools, ropes and clothes. But at last the site of the Human Beings’ temporary camp was lost  in the swirling, complex tapestry of trunks and branches that made up the Crust-forest.

Mur spent some time staring up at the forest, carefully committing the pattern of trunks to memory so they could find the Human Beings again.

Philas descended towards the artifact without speaking. Her thin face was intent on the goal, empty of expression; Mur hadn’t seen her so focused since the death of Esk. She dug into her pouch and, with efficient regularity, bit into a piece of meat.

Mur, alone with his thoughts, fell through the vortex lines. The artifact, and the little colony around it, grew in his vision tantalizingly slowly. But it wasn’t long before he could see without ambiguity that the artifact was indeed a tetrahedron, around ten mansheights to a side.

The story of the Colonists, and their Core Wars, was part of the lore of the Human Beings. When the Ur-humans first reached the Star, having travelled from their own unimaginable worlds, the Star was empty of human life. The Colonists had been the first generation to be established within the Star, by the Ur-humans. It had been their task to spawn the first of the Star’s true inhabitants: all of them, the mortal, frail ancestors of the Human Beings, the people of Parz and the hinterland, all the inhabitants of the Mantle.

Compared to Human Beings the Colonists had been like gods. They had more in common with the Ur-humans, perhaps, Mur speculated. With Ur-human technology they had pierced the Mantle with wormhole links and established huge Cities which had sailed through the Mantle in vast, orderly arrays. The first generations of Human Beings had worked with their progenitors, travelling the wormhole links and building a Mantle-wide society.

Then the Core Wars had come.

As they neared the artifact, and the irregular little settlement around it, excitement gathered in Mur. Fatigue and hunger worked on him as he Waved, and he became aware that his thinking was becoming looser, more fragmented. His head seemed filled with visions, with new hopes; and the aches of his tired, protesting body seemed to fade. Could these really be Colonists, this artifact a fragment from the magical past?

He wanted to believe. He was tired - so tired - of pain, of death, of scraping his marginal existence from the unforgiving Air. To discover a Colonist artifact would be like returning to the arms of long-dead parents.

Glancing across at Philas, he recognized the same hunger to believe - to find a home - in her expression, the set of her body as she Waved.

With perhaps five hundred mansheights separating them from the artifact, two people broke from the grouping around the tetrahedron. The two came Waving cautiously up to meet Philas and Mur.

Mur slowed, and moved closer to Philas.

The pair from the tetrahedron halted a dozen mansheights below the Human Beings. They were a man and a woman, and they carried spears of wood. The woman came up a little further, and pointed her spear at Mur’s belly. ‘What do you want?’

Mur inspected the woman. She must have been aged around forty. The  spear was well crafted, but it was just a spear - nothing more sophisticated than a sharpened stick of wood, nothing the Human Beings couldn’t have manufactured for themselves. The woman wore a crude, pocketed poncho of what looked like pig-leather, and a wide-brimmed hat. Folds of cloth were tied up around the rim of the hat. The woman was well muscled but scrawny; her face was wide and flat, disfigured by a scowl. ‘Well?’ she demanded. ‘Deaf, are you?’

Mur sighed, disappointment gathering in him. He turned to Philas. ‘Obviously, these aren’t Colonists.’

‘Who are they, then?’

‘How should I know?’ he snapped back, irritated.

He moved forward a little, with arms spread wide, hands empty. ‘My name is Mur. This is Philas. We’re - refugees.’ He decided not to mention the rest of the Human Beings. ‘We lost all we possessed in the Glitch. We’re trying to get to Parz City. Do you know it?’

The woman’s eyes narrowed; she didn’t reply. She raised the spear uncertainly and poked it towards Mur’s stomach again, substituting aggressiveness for an answer.

‘We’re wasting our time,’ Mur whispered to Philas. But Philas had broken away from him and was Waving down with irregular, trembling strokes of her thin legs towards the strangers.

‘You have an Interface,’ she said.

The man, similarly grimy and scowling, a little younger than the woman, joined his companion. He too was wearing a battered, wide-brimmed hat. They stared at the Human Beings as suspiciously, thought Mur, as a pair of tethered Air-pigs.

‘Please,’ Philas said. ‘We’ve come a long way. We’re trying to reach the Pole. Can we ...’ She stumbled over her words, as if she’d become suddenly aware of how foolish they sounded. ‘Will your Interface help us?’ She looked from one to the other. ‘Do you understand what I’m asking?’

The man opened a mouth devoid of teeth and laughed, but the woman laid a restraining hand on his arm. Her voice remained stern, but it softened a little. ‘Yes, I understand. And you’re right; it is an Interface - from the olden days, from before the Core Wars. But you can’t use it.

Philas was trembling. ‘We’ll pay,’ she said wildly. ‘You must ...’

Mur grabbed her shoulders and tried to still her shivering with his own inertia. ‘Stop it, Philas. Don’t you understand? Even if we could pay, the Interface doesn’t work any more. These people are as helpless as we are.’

Philas stared into his face resentfully, then turned away; her body was wracked by shuddering.

The man and woman watched them curiously.

Mur turned to them wearily. ‘Why don’t you put away your weapons? You can see we’re no threat to you.’

They lowered their spears carefully, but kept them aimed roughly in the direction of the Human Beings. The man said, ‘You really are refugees from further upflux?’

‘Yes. And we really are trying to reach a place called Parz City, which we’ve never seen. But it’s at the Pole.’

‘Which Pole?’ the woman asked. ‘The South Pole?’

The man cackled. ‘If you’re starting from here it hardly matters, does it?’

‘Oh, shut up, Borz,’ the woman said.

Mur put his arm around Philas. ‘Will you let us see your Interface?’

To his shame, he read amused pity in the woman’s expression. ‘If you want,’ she said. ‘But stay close to the two of us. Do you understand? We see enough thieves and beggars ...’

‘We’re no beggars,’ Philas said with a spark of spirit. She drew away from Mur and pulled her shoulders straight. ‘Come, then.’

Borz and the woman turned away from them and separated by a couple of mansheights. Hand in hand, Mur and Philas Waved cautiously forward.

Soon they were approaching the artifact, shepherded by spears and scowls.

Mur squeezed Philas’s hand. ‘You should have said we weren’t thieves,’ he whispered. ‘I was thinking of trying a little begging.’

She managed a small laugh. ‘It wouldn’t have worked. These people have no more than we have ... or had, before we lost our home.’ She pointed at Borz, to their left. ‘Look at the hat he’s wearing.’

The hat’s brim was piled with pleats of fine material, knotted into place by ties fixed through holes in the leather of the hat. Mur imagined undoing those ties; perhaps a kind of net would drop down, around the head.

‘It’s odd, but what about it?’

‘Remember Dura’s tales of her time on the ceiling-farm. The Air-tanks they made her wear, working high up, close to the Crust. The masks ...’

‘Oh. Right.’ Mur nodded. ‘Those hats must have come from coolies’ Air-tanks.’

‘So my guess is these people used to be coolies. Maybe they ran away.’

‘But they ought to know about Parz.’

Philas laughed without humour. She seemed in control of herself again, but her mood was black. ‘So they are concealing things from us. Well, we lied to them. That’s what the world is like, it seems.’

Mur stared at Borz’s hat. Apart from Deni Maxx’s Air-car it was the first artifact even remotely related to the City he’d ever seen. And recognizing it now from Dura’s description somehow lent veracity to Dura’s bizarre tale. He felt oddly reassured by the confirmation of this small detail, as if somewhere inwardly he’d imagined Dura might be lying, or mad.

The people turned to stare, suspicious and hostile, as the Human Beings were brought into the encampment by Borz and his companion. There seemed to be around forty humans in the little colony, perhaps fifteen of them children and infants. The adults were fixing clothes, mending nets, sharpening knives, lounging in the Air and talking. Children wriggled around them like tiny rays, their bare skins crackling with electron gas. None of it would have looked out of place in any of the Human Beings’ encampments, Mur thought.

The tetrahedral artifact loomed beyond the small-scale human activities. It was a skeletal framework, incongruous, sharp, dark.

Borz and the woman hung back as Mur and Philas hesitantly approached the tetrahedron’s forbidding geometries. Mur peered up at the framework. The edges were poles a little thicker than his wrist, each about ten mansheights long. They were precisely machined of some dull, dark substance. The four triangular faces defined by the edges enclosed nothing but ordinary Air - in fact, the people here had slung sections of net to enclose a small herd of squabbling, starved-looking Air-pigs at the framework’s geometric centre. Elsewhere on the framework rough bags had been fixed by bits of rope; irregular bulges told Mur that the bags probably contained food, clothes and tools.

Mur moved forward, reached out a tentative hand and laid his palm against one edge. The material was smooth, hard and cold to the touch. Maybe this was the Corestuff of which Dura had spoken, extracted from the forbidding depths of the underMantle by City folk (and now, unimaginably, by the boy Farr whom Mur had grown up with).

Philas asked, ‘Can we go inside?’

The woman laughed. ‘Of course you can. Your friend was right ... nothing works, any more.’

The man grunted to Mur. ‘We’d hardly keep our pigs in there if they were going to be whisked off to the North Pole at any moment.’

‘I imagine not.’

Philas passed cautiously through one face of the tetrahedron. Mur saw her shiver as she crossed the invisible plane marked by the edges. She hovered close to the pigs and turned in the Air, peering into the corners of the tetrahedron.

The man - Borz - grunted. ‘Oh, what the hell.’ He dug into one of the bags dangling on the tetrahedral frame and extracted a handful of food. ‘Here.’

Mur grabbed the food. It was stale, slightly stinking Air-pig flesh. Mur allowed himself one deep bite before stuffing the rest into his belt. ‘Thank you,’ he said around the mouthful of food. ‘I can see you’ve little to spare.’

The woman drifted closer to him. ‘Once,’ she said slowly, ‘this frame sparkled blue-white. As if it was made of vortex lines. Can you imagine it? And it really was a wormhole Interface; you could pass through it and cross the Mantle in a heartbeat.’ For a moment she sounded sad - nostalgic for days she’d never seen - but now her dismissive expression returned. ‘So they say, anyway. But then the Core Wars came ...’

After raising several generations of Human Beings, the Colonists had suddenly withdrawn. According to the Human Beings’ fragmented oral histories the Colonists had retreated into the Core, taking most of the marvellous Ur-human technology with them, and destroying anything they were forced to leave behind.

The Human Beings had been left stranded in the Air, helpless, with no tools save their bare hands.

Perhaps the Colonists had expected the Human Beings to die off, Mur wondered. But they hadn’t. Indeed, if Dura’s tales of Parz and its hinterland were accurate, they had begun to construct a new society of their own, using nothing but their own ingenuity and the resources of the Star. A civilization which - if  not yet Mantle-wide - was at least on a scale to bear comparison with the great days of the ancients.

‘The wormholes collapsed,’ the woman said. ‘Most of the Interfaces were taken away into the Core. But some of them were left behind, like this one. But its vortex-light died. Now it just drifts around in the Magfield ...’

‘I wonder what happened to the people inside the wormholes,’ Mur said. ‘When the holes collapsed.’

Philas came drifting out of the tetrahedron. ‘Come on, Mur,’ she said tiredly.

Mur thanked Borz for the scrap of food, and nodded to the woman - whose name, he realized, he’d never learned.

The pair barely reacted, and their scowls seemed to be returning. Their spears had never left their hands, Mur noticed.

They Waved out of the little encampment. A child jeered at them, until silenced by a parent; Mur and Philas didn’t look back.

They began to Wave upwards, side by side.

Mur gazed up at the Crust-forest. ‘That seems a hell of a long way back,’ he said. ‘To have come all this way, for a handful of meat ...’

‘Yes,’ Philas said savagely, ‘but we might have found riches. Riches beyond imagining. We had to come.’

‘I wonder why they stay here, close to the Interface. Do you think it protects them, when Glitches come?’

‘I doubt it,’ Philas said. ‘After all, the thing floats freely, they said. It’s just a relic, a ruin from the past.’

‘Then why do they stay?’

‘For the same reason Dura’s City folk built their City at the Pole.’ Philas waved her hands at the empty Mantlescape, the arching vortex lines. ‘Because it’s a fixed point, in all this emptiness. Something to cling to, to call home.’ She wiped her eyes with the back of her hand; already she seemed short of breath. ‘Better than drifting, like we do. Better than that.’

Mur lifted his face to the Crust-forest and Waved hard, ignoring the gathering ache in his hips, knees and ankles.
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Dura made sure it was she, not Farr, whom Hork chose to go on the journey into the underMantle. At first Adda tried to explain Dura’s reasoning to Farr, to provide a bridge between them; but he could see that Farr was devastated. The boy mooched around the Upside apartment Hork had loaned the Human Beings like a trapped Air-pig. Adda wistfully watched him prowl, recalling Logue as a young man. The underMantle journey had many potent elements for Farr - the chance to protect his sibling by taking her place, the intrinsic excitement of the jaunt itself. Farr was still such a melange of boy and man.

But - if one of the three Human Beings must go on this absurd trip - then Dura was the best choice. Farr didn’t have the maturity, or Adda himself the strength, to cope with the challenges the journey would provide ...

Adda cursed himself silently. Even in the privacy of his own mind he was starting to use the diluted language of the City folk, to be influenced by their grey thinking. Into the Core with that.

The truth was that whoever went down inside this ramshackle craft into the underMantle would almost certainly die there. Dura’s qualification was only that she, of the three of them, had the skills and strength marginally to reduce that level of certainty.

So, knowing Dura’s decision was right, Adda gave up trying to convince Farr. Instead he tried to support the decision in Farr’s mind in subtle ways - by taking the decision as a given, not even trying to justify it. He concentrated on trying to distract Farr from his anxious, angry concern for his sister, which wound up tighter as the day of the Mantle-craft’s launch neared. To this end Adda was pleased with the friendships Farr had made in his brief time in the City - with Cris, and the Fisherman Bzya - and tried to encourage them.

When Cris offered to take Farr Surfing again Farr at first refused, unwilling to break out of his absorption with Dura; but Adda pressed him to accept the invitation. In the end it was a little party of four - Cris, Farr, Adda and Bzya - who set off, two days before Dura’s launch, through the corridors for the open Air.

Adda had taken a liking to the huge, battered Fisherman, and sensed that Bzya had given Farr a great deal of support - more than Farr realized, probably - during Farr’s brief time in the Harbour. Now Farr was free of his indenture, thanks to the whim of Hork V, and - here was the boy showing his immaturity  again, Adda reflected - now he seemed to sympathize little with Bzya, who was stuck with the situation Farr had escaped - the huge, stinking halls of the Harbour machines, and the depths of the underMantle. Instead, Farr complained at how little he saw of Bzya.

Adda had no qualms in accepting Bzya’s help as they made their way through the busy corridors; the presence of Bzya’s huge arm guiding him was somehow less patronizing, less insulting, than any other City man’s.

As they travelled out from the core of the City the street-corridors became barer, free of doors and buildings, and the Air more dusty. At last they reached the Skin. It was dark, deserted here, almost disquietingly so, and the City hull stretched above and below them. Adda surveyed the workmanship critically: curving sheets of crudely cut wooden planks, hammered onto a thick framework. It was like being in the interior of a huge mask. From without, the City was imposing, even to a worldly-wise upfluxer like himself; but seen from within, its primitive design and construction were easy to discern. These City folk really weren’t so advanced, despite their facility with Corestuff; the Ur-humans would surely have laughed at this wooden box.

They Waved slowly along the Skin, not speaking, until Cris brought them to a small doorway, set into the Skin and locked by a wheel. With Bzya’s help Cris turned the stiff wheel - it creaked as it rotated, releasing small puffs of dust - and shoved the door open.

Adda hauled himself through the doorframe and into the open Air. He Waved a few mansheights away from the City and hovered in the Air, breathing in the fresh stuff with a surge of relief. The party had emerged about halfway up the rectangular bulk of the City - in the Midside, Adda reminded himself - and the skin of Parz, like the face of a giant, cut off half the sky behind him. The imposing curve of a Longitude anchor-band swept over the rough surface a few dozen mansheights off; electron gas fizzed around the band’s Corestuff flanks, a visible reminder of the awesome currents flowing through its superconductor structure.

Adda’s lungs seemed to expand. The vortex lines crossed the shining sky all around him, plunging into the crimson-purple pool that was the Pole beneath the City. The Air here was thick and clammy - they were right over the Pole, after all - but inside the City he always had the feeling he was breathing in someone else’s farts.

The two boys tumbled away into the Air, hauling the Surfboard; Adda was pleased to see Farr’s natural, youthful vigour coming to the surface as he Waved energetically through the Air, responding to the refreshing openness. Bzya joined Adda; the two older men hung in the Magfield like leaves.

‘That door was a little stiff,’ Adda said dryly.

Bzya nodded. ‘Not many City folk use the pedestrian exits.’

Pedestrian. Another antique, meaningless word.

‘Most of ’em never leave the City walls at all. And those that do - because they have to, like your ceiling-farmer friend - take their cars.’

‘Is that a good thing, do you think?’

Bzya shrugged. He was wearing a scuffed, ill-fitting coverall, and under its  coarse fabric his shoulder muscles bunched like independent animals. ‘Neither one nor the other. It’s just the way things are. And always have been.’

‘Not always,’ Adda murmured. He gazed around the sky with his good eye and sniffed, trying to assess the spin weather. ‘And maybe not forever. The City isn’t immune to the changes wrought by these unnatural Glitches. Even your great leader Hork admits that.’

Bzya nodded at the boys. ‘It’s good to see Farr looking a bit happier.’

‘Yes.’ Adda smiled. ‘The body has its wisdom. When you’re doing barrel-rolls in the Air, it’s hard to remember your problems.’

Bzya patted his ample gut. ‘I wish I could remember doing barrel-rolls even. Still, I know what you mean.’ Now Cris had set up his board. Farr rested it against the soft, even resistance of the Magfield and Cris set his feet on it, flexing his legs experimentally. Adda saw the boy’s muscles bunch as he pressed against the Magfield; his arms were outstretched and his fingers seemed to tickle at the Air, as if assessing the strength and direction of the Magfield. Farr pushed him off, recoiling through a mansheight or so, and Cris rocked the board steadily. He slid through the Air with impressive speed and grace; boy and board looked like a single entity, inseparable.

Cris performed slow, elegant turns in the Air; then - with a thrust at the board and a swivel of his feet almost too fast for Adda’s rheumy eye to follow - he swept up and over, looping the loop in a single, tight motion. The boy flew across the blind face of Parz City, electron gas sparkling blue about his gleaming board.

He came to rest close to Bzya and Adda, and stepped away from his board gracefully. Farr Waved over to join them. Still a little dazzled by Cris’s prowess, Adda saw the contrast with Farr: the Human Being had innate, Pole-enhanced strength, but beside Cris’s athletic grace he looked clumsy, massive and uncoordinated.

But then, Farr hadn’t had the luxury of a lifetime playing games in the Air.

‘You ride that thing well.’

‘Thanks.’ Cris dipped his head with its oddly dyed hair; he seemed acceptably unself-conscious about his skill. ‘And you’re in the Games, I hear,’ Bzya said.

Adda frowned. ‘What Games?’

‘They come once a year,’ Farr said eagerly. ‘Cris has told me about them. Sports in the Air - Surfing, the Luge, aerobats, Wave-boxing. Half the people in the City go out to the Stadium to watch.’

‘Sounds fun.’

Bzya poked Adda in the ribs with a sharp thumb. ‘It is fun, you old fogey. You should go along if you’re still here.’

‘It’s more than fun.’ Cris’s tone was deeper than normal, earnest; Adda studied him curiously. Cris was a good boy, he had decided - shallow, but a decent friend to Farr. But now he sounded different: he was intense, his eyecups deep and dark.

Bzya said to Adda, ‘The Games can make a big difference, for a talented young man like Cris. A moment of fame - money - invitations to the Palace ...’

‘This is the third year I’ve had an application in for the Surfing,’ Cris said.  ‘I’ve been in the top five in my age group all that time. But this is the first time they’ve let me in.’ He looked sour. ‘Even so, I’m unseeded. I’ve got a lousy draw, and ...’

Adda was aware of Farr hovering awkwardly close to them, his callused hands heavy at his sides. The contrast with Cris was painful. ‘Well,’ he said, trying not to sound hostile to the City boy’s prattle, ‘you should get your practice done, then.’

The boys peeled away once more. Cris mounted his board and was soon sweeping through the Air again, an insect sizzling with electron gas before the face of Parz; Farr Waved in his wake, calling out excitedly.

‘Don’t be hard on the boy,’ Bzya murmured. ‘He’s a City lad. You can’t expect him to have much sense of perspective.’

‘The Games mean nothing to me.’

Bzya swivelled his scarred face to Adda. ‘But they mean everything to Cris. To him, it’s a chance - maybe his only chance - of breaking out of the life that’s been set out for him. You’d have to have a heart of Corestuff, man, not to sympathize with the boy for trying to change his lot.’

‘And what then, Fisherman? After his few moments of glory - after the grand folk have finished using him as their latest toy. What will become of him then?’

‘If he’s smart enough, and good enough, it won’t end. He can parlay his gifts into a niche in the Upside, before he gets too old to shine on the Surfboard. And even if not - hell, it’s a holiday for him, upfluxer. A holiday from the drudgery that will make up most of his life.’

There was a shout from above them. Cris had ridden his board high up the City’s face, and was now sweeping through the sparkling Air close to the Longitude band. Electron gas swirled around his board and body, crackling and sparking blue. Other young people - evidently friends of Cris - had joined them, appearing from cracks in the Skin as if from nowhere - or so it seemed to Adda - and they raced around the Longitude band like young rays.

‘They shouldn’t do that,’ Bzya murmured. ‘Against the law, strictly speaking. If Cris goes too close to the Longitude the flux gradients could tear him apart.’

‘Then why’s he doing it?’

‘To learn to master the flux,’ the Fisherman said. ‘To learn how to conquer the fiercer gradients he’ll find when he’s in the Games, and he Surfs across the face of the Pole.’

Adda sniffed. ‘So now I know how you choose your rulers - on whether they can balance on a bit of wood. No wonder this City’s such a damn mess.’

Bzya’s laughter echoed from the blank, crudely finished wall of the City. ‘You don’t like us much, do you, Adda?’

‘Not much.’ He looked at Bzya, hesitating. ‘And I don’t understand how you’ve kept your sense of humour, my friend.’

‘By accepting life as it is. I can question, but I can’t change. Anyway, Parz isn’t some kind of huge prison, as you seem to imagine. It’s home for a lot of people - it’s like a machine, designed to improve the lives of young people like Cris.’

‘Then the machine’s not bloody working.’

Bzya said calmly, ‘Would you exchange Farr’s life and experiences, to date, for Cris’s?’

‘But Cris’s thinking is so narrow. The Games, his parents ... as if this City was all the world, safe and eternal. Instead of ...’ He searched for the words. ‘Instead of a box, lashed up from old lumber, floating around in immensity ...’

Bzya touched his shoulder. ‘But that’s why you and I are here, old man. To keep the world away from boys like Farr and Cris - to give them a place that seems as stable and eternal as your parents did when you were a child - until they are old enough to cope with the truth.’ He turned his scarred face to the North, staring into the diverging vortex lines with a trace of anxiety. ‘I wonder how much longer we’re going to be able to achieve that.’

Again and again, Cris Mixxax looped around the huge Corestuff band.

 It was the day of the launch. The down-gaping mouth of the Harbour, here in the deepest Downside of the City, framed clear, yellow Air. A few people Waved beneath the entrance and peered up into the dark. Engineers talked desultorily as they waited for Hork to arrive, and to begin the launch proper. There was a smell of old, splintering wood.

Dura clung to a rail close to the lip of the access port, keeping to herself. She had already said her goodbyes. Toba had cooked them a fine meal in his little Midside home, but it had been a difficult occasion; Dura had had to work hard to break through Farr’s resentful reserve. She’d asked Adda, quietly, to keep Farr away from the launch site today. She’d have enough to think about without the emotional freight of another round of farewells.

Even, she thought, wrapping her arms around her torso, if they turned out to be final farewells.

She looked down at the craft, studying lines which had become familiar to her in weeks of designing, building and testing. Hork V had decided to call his extraordinary craft the ‘Flying Pig’. It was a clumsy, ugly name, Dura thought; but it caught the essence, maybe, of a clumsy, ugly vessel. The ship as finally constructed - after two failed prototypes - was a squat cylinder two mansheights across and perhaps three tall. The hull, of polished wood, was punctured by large, staring windows of clearwood. There were also clearwood panels set into the upper and lower cross-sections of the cylinder. The whole craft was bound about by five hoops of sturdy Core-matter. The Air-pigs whose farts would power the vessel could be seen through the windows, lumps of straining, harnessed energy. The ship was suspended by thick cables from huge, splintered pulleys which - on normal days - bore Bells down towards the Quantum Sea.

This, then, was the craft which would carry two people into the lethal depths of the underMantle. In the dingy, dense Air of the City’s Harbour the thing looked sturdy enough, Dura supposed, but she doubted she’d feel so secure once they were underway.

There was a disturbance above her, a sound of hatches banging. Hork V, Chair of Parz City, resplendent in a glittering coverall, descended from the gloom above. He seemed to glow; his bearded face was split by a huge smile. Dura saw that Physician Muub and the engineer Seciv Trop followed him. ‘Good day, good  day,’ Hork called to Dura, and he clapped her meatily on the shoulder-blade. ‘Ready for the off?’

Dura, her head, full of her regrets and fears, turned away without speaking.

Seciv Trop wafted down, coming to rest close to her. He touched her arm, gently; the many pockets of his coverall were crammed, as usual, with unidentifiable - and probably irrelevant - items. ‘Travel safely,’ he said.

She turned, at first irritated; but there was genuine sympathy in his finely drawn face. ‘Thanks,’ she said slowly.

He nodded. ‘I understand how you’re feeling. Does that surprise you? - crusty old Seciv, good for nothing without his styli and tables. But I’m human, just the same. You’re afraid of the journey ahead ...’

‘Terrified would be a better word.’

He grimaced. ‘Then at least you’re sane. You’re already missing your family and friends. And you probably don’t expect to make it back, ever.’

She felt a small surge of gratitude to Seciv; this was the first time anyone had actually voiced her most obvious fear. ‘No, frankly.’

‘But you’re going anyway.’ He smiled. ‘You put the safety of the world ahead of your own.’

‘No,’ she snapped. ‘I put my brother’s safety ahead of my own.’

‘That’s more than sufficient.’

As she had suspected, the City men had insisted on one of the Human Beings taking this trip. Adda was ruled out because of age and injury. Farr’s omission - which came to his frustration - hadn’t been a foregone conclusion; his youth, in the eyes of those making the decisions, had barely outweighed his experience as a novice Fisherman. Dura had been forced to argue hard.

The second crewman had been a surprise: it was to be Hork, Chair of Parz, himself. Now Hork was moving around the bay, glad-handing the engineers. Dura watched his progress sourly. He must be subject to the same fears as herself; and - in recent months anyway - to enormous personal pressure - and yet he looked relaxed, at ease, utterly in command; he had a natural authority which made her feel small, weak.

‘He wears his fear well,’ she said sourly.

Seciv pulled at the corner of his mouth. ‘Perhaps. Or perhaps his fear of not taking the voyage, of remaining here, is the greater. He is gambling a great deal on this voyage, you know.’

This stunt ... Yes, Dura did know; she’d become immersed enough in the politics of Parz to be able - with the help of Ito and Toba - to understand something of Hork’s situation. However unreasonable it might be, the citizens of Parz expected Hork to resolve their troubles - to lift food rationing, to restore the lumber convoys and get the place working again. To open the shops, damn it. That he’d manifestly failed to do so (but how could he have succeeded?) had put his position in doubt; there were factions in his Court and on the larger Committee who were gunning for him, with varying degrees of openness.

This ludicrous jaunt into the underMantle was Hork’s last gamble. All or nothing. If it succeeded then he, Hork, would return as the saviour of the City and all the peoples of the Mantle. But if it failed - well, Dura thought uneasily,  perhaps it would be better for Hork to die in a glorious instant, in the deep underMantle, than at the hands of an assassin here in the bright corridors of Parz.

The crew members had to climb into the ship through a hinged hatch set in the upper end of the cylinder. Hosch, the former Harbour supervisor, had been checking the craft’s simple systems; now Dura watched his thin, hunched shoulders emerge from the craft through the crew hatch. As Muub had expected, Hosch had turned out to be a good manager of the construction project, despite his sour personality; he’d been able effectively to draw out the mercurial expertise of the likes of Seciv Trop and to marry it to the practical skills of his Harbour engineers.

Hosch glanced up, saw that both Dura and Hork were ready. ‘It’s time,’ he said.

Dura felt something within her recede. As if in a dream she watched her own hands and legs working as she clambered down towards the ship.

She climbed stiffly through the hatch and into the interior, squeezing past the row of bound, straining Air-pigs and the sleek turbine beside them. She experienced a mixture of gratified relief at being underway, and a tang of sheer, awful terror.

With bellowed goodbyes to the engineers, to Muub, Seciv and the rest, Hork shook Hosch’s thin hand and clambered into the cabin, squeezing his sparkling bulk through the hatch. He seemed careless of the pollution of his gleaming suit by the dirt of the pigs. He dragged the hatch closed after him and dogged its wooden latches tight.

For a moment Hork and Dura hovered close to the hatch, alone in there for the first time. Their eyes met. Now, Dura thought, now the two of them were bound to each other, for good or ill. She could see a slow, appraising awareness of that in Hork’s expression. But there was little fear there; she read humour, enthusiasm.

By the blood of the Xeelee, she thought. He’s actually enjoying this.

Without speaking they descended into the craft.

The pigs were strapped in place close to the top of the cylinder. Dura climbed into her loose harness close to the pigs. The walls of the cabin were fat with Air-tanks, food stores, equipment lockers and a primitive latrine. Cooling fans hummed and wood-lamps, their green glow dim, studded the walls.

Towards the base of the ship Hork took his place at the craft’s simple control panel, a board placed before one of the broader windows and equipped with three levers and a series of switches. He rolled his sleeves back from his arms with every evidence of relish.

There was a pounding on the hull.

Hork thumped back enthusiastically, grinning through his beard. ‘So,’ he said breathlessly, ‘so it begins!’

The craft jolted into motion. Dura heard a muffled cheer from the engineers in the Harbour, the creaking of the pulleys as they began to pay out cable.

After a few seconds the craft emerged from the Harbour. The golden brilliance of Polar Air-light swept the interior of the ship, filling Dura with a nostalgic, claustrophobic ache. The silhouetted forms of Waving people - some of them  children - accompanied the craft as it began its descent from the City.

Hork was laughing. Dura looked down at him, disbelieving.

‘Oh, come on,’ Hork said briskly. ‘We’re off! Isn’t this a magnificent adventure? And what a relief it is to be doing something, to be going somewhere. Eh, Dura?’

Dura sniffed, letting her face settle into sourness. ‘Well, Hork, here I am going to hell in the belly of a wooden pig. It’s a bit hard to find much to smile about. With respect. And we do have work to do.’

Hork’s expression was hard, and she felt briefly uneasy - she’d been around him long enough now to witness several of his towering rages. But he merely laughed aloud once more. His noisy, exuberant presence was overwhelming in the cramped cabin; Dura felt herself shrink from it, as if escaping into herself. Hork said, ‘Quite right, captain! And isn’t it time you started working the pigs?’

He was right; Dura swivelled in her sling to begin the work. The craft wouldn’t be cut loose of the Harbour cable for some time, but they needed to be sure the internal turbine and the magnetic fields were fully functioning. The animals’ harness, slung across the width of the cabin, kept the pigs’ rears aimed squarely at the wide blades of a turbine. A trough carved from unfinished wood had been fixed a micron or so before the pigs’ sketchy, six-eyed faces, and now Dura took a sack of leaves from a locker and filled the trough with luscious vegetable material, crushing the stuff as she worked. Soon the delicious tang of the leaves filled the cabin. Dura was aware of Hork bending over his console, evidently shutting out the scents; as for herself - well, she could all but taste the protons dripping out onto her tongue.

The pigs could barely stand it. Their hexagonal arrays of eyecups bulged and their mouths gaped wide. With grunts of protest they hurled themselves against the unyielding harness towards the leaves, their jetfarts exploding in the cramped atmosphere of the cabin.

Under the steady pressure of the jetfart stream, the broad blades of the turbine began to turn. Soon the sweet, musky smell of pig-fart permeated the Air of the cabin, reminding Dura, if she closed her eyes, of the scents of her childhood, of the Net with its enclosed herd. She scattered a few fragments of food into the grasp of the pigs’ gaping maws. Just enough to keep them fed, but little enough to keep them interested in more.

The anatomy of a healthy Air-pig was efficient enough to enable it to generate farts for many days on very little food. Pigs could travel metres allowing as much of their bulky substance to dissolve into fart energy as was required; these five, though terrified and frustrated by the conditions into which they had been penned, should have little problem powering the turbine for as long as the humans needed. And there was a back-up system - a stove powered by nuclear-burning wood - if they were desperate enough to need to risk its heat in the confines of the cabin.

Hork, grunting to himself, experimentally threw switches. The ship shuddered in response, and Hork peered out of the window, gauging the effect of the currents generated in the superconducting hoops.

Farr’s face suddenly appeared outside the ship, at the window opposite Dura.  His expression was solemn, empty. He was Waving hard, she realized; they must be descending rapidly already, and soon he and the other Wavers would not be able to keep up.

Farr must have given Adda the slip. And so, after all, here was a last goodbye. She forced herself to smile at Farr and raised her hand.

There was a thud from the hull of the ‘Flying Pig’; the little craft shuddered in the Air before settling again.

Dura frowned. ‘What was that?’

Hork looked up, his wide face bland. ‘The Harbour cable cutting loose. Right on schedule.’ He glanced out of the window at the dark shadows of the superconducting hoops. ‘We’re falling under our own power now; the currents in the hoops are Waving us deeper into the Star. And the hoops are the only way we’re going to get back home ... We’re alone,’ he said. ‘But we’re on our way.’




20

Three metres deep.

It was a depth Dura couldn’t comprehend. Humans were confined within the Mantle to a shell of superfluid Air only a few metres thick. Her first journey with Toba to the Pole from the upflux - so far that she had felt she was travelling around the curvature of the Star itself - had only been about thirty metres.

Now she was drilling whole metres into the unforgiving bulk of the Star itself. She imagined the Star crushing their tiny wooden boat and spitting them out, like a tiny infestation. And it was small comfort to remember that their journey would be broken before reaching such a depth only if they achieved their goal ... if the unimaginable really did, after all, emerge from the Core to greet them.

By the end of the second day they were already well below the nebulous boundary of the habitable layer of Air. The yellow brightness of the Air outside the windows had faded - to amber, then a deeper orange, and finally to a blood-purple colour reminiscent of the Quantum Sea. Dura pressed her face against cold clearwood, hoping to see something - anything: exotic animals, unknown, inhuman people, some kind of structure inside the Star. But there was only the muddy purple of the thickening Air, and her own distorted, indistinct reflection in the wood-lamps’ green light. She was trapped in here - with her fears, and with Hork. She had expected to feel small, vulnerable inside this tiny wooden box as it burrowed its way into the immense guts of the Star; but the thick darkness beyond the window made her claustrophobic, trapped. She retreated into herself. She tended the fretting pigs, slept as much as she could, and kept her eyes averted from Hork’s.

His determined efforts to talk to her, on the third day, were an intrusion.

‘You’re pensive.’ His tone was offensively bright. ‘I hope this adventure isn’t causing you any - ah - philosophic difficulties.’

He’d left his console and had drifted up the cabin, close to her station near the pigs’ harness. She stared at the broad, fat-laden face, the mound of beard around his mouth. When she’d first been introduced to Hork she’d been fascinated and disconcerted - as Hork intended, no doubt - by that beard, by this man with hair on his face. But now, as she looked closer, she could see the way the roots of the beard’s hair-tubes were arranged in a neat hexagonal pattern over Hork’s chin ... The beard had been transplanted, either from  Hork’s own scalp or from one of his more unfortunate subjects.

So the beard wasn’t impressive, she decided. Just decadent. And besides, it was yellowing more quickly than the hair on his head; another few years and Hork would look truly absurd.

How huge, how intrusive, how irritating he was. The tension between them seemed to crackle like electron gas.

‘Philosophic difficulties? I’m not superstitious.’

‘I didn’t suggest you were.’

‘We aren’t religious about the Xeelee. I don’t fear that we’re going to bring down the wrath of the Xeelee, if that’s what you mean. But Human Beings - alone - would never have attempted this journey into the Star.’

‘Because the Xeelee will look after you, like mama in the sky.’

Dura sighed. ‘Not at all. In fact, quite the opposite ... We have to accept the actions of the Xeelee without question - for we believe that their goals will prove in the long term to be of benefit to us all, to humans as a race. Even if it means the destruction of the Star - even if it means our own destruction.’

Hork shook his head. ‘You upfluxers are full of laughs, aren’t you? Well, it’s a chilly faith. And damn cold comfort.’

‘You don’t understand,’ Dura said. ‘It’s not meant to be comforting. Back up there ...’ - she jerked her thumb upward, to the world of light and humans - ‘there is my comfort. My family and people.’

Hork studied her. His face, under its layers of fat, was broad and coarsely worked, but - she admitted grudgingly - not without perception and sensitivity. ‘You fear death, Dura, despite your knowledge.’

Dura laughed and closed her eyes. ‘I told you; knowledge is not necessarily a comfort. I’ve no reason not to fear death ... and, yes, I fear it now.’

Hork breathed deeply. ‘Then have faith in me. We’ll survive. I feel it. I know it ...’

His face was close to hers, so close she could smell sweet bread on his breath. His expression was clear, set. Determination seemed to shine from, him; just for a moment Dura felt tempted to let herself wallow in that determination, to relax in his massive strength as if he were her father reborn.

But she resisted. She said harshly, ‘So you’ve no fear of death? Will your power in Parz help you overcome the final disaster?’

‘Of course it won’t,’ he said. ‘And I’m not without fear. That surprises you, doesn’t it? I’m not a fool without the imagination to be afraid, upfluxer; nor am I so arrogant as to suppose myself beyond the reach of death. I know that in the end I am as weak as the next man in the face of the great forces of the Star - let alone the unknowns beyond it. But, just at this moment, I’m ...’ He waved a hand in the Air. ‘I’m exhilarated. I’m doing something more than waiting for the next Glitch to hit Parz, or coping with the devastation of the last one. I’m trying to change the world, to challenge the way things are.’ His eyecups were dark wells. ‘And I couldn’t bear to allow anyone else to go into the dark at the heart of the Star, and not be there.’ He looked at her. ‘Can you understand that?’

‘Some say you’re running away from the real problems. That genuine courage  would lie in staying behind and wrestling with the disaster, not flying off on a spectacular, wasteful jaunt.’

He nodded, his smile grim. ‘I know. Muub’s among them. Oh, don’t worry; I won’t do anything about it. It’s a point of view. Even one I share, in my darkest moments.’ He grinned. ‘But I like to think my father would have been proud of me, if he could have seen me now. He always thought I was so - practical. So unimaginative. And yet ...’

There was a thud from the hull of the ‘Flying Pig’; the little craft shuddered in the Air. The pigs squealed, thrashing in their stall, and with a single, involuntary movement Dura and Hork grabbed at each other.

The craft settled. Hork’s expansive belly, liquid beneath its covering of glittering material, was heavy against Dura’s stomach and breasts.

‘What was that?’

The small, regular arrays of hair at the fringe of his beard wafted as he breathed. ‘Corestuff bergs,’ he said, his voice tight. ‘That’s all. Corestuff bergs. If either of us was a Fisherman we’d not have been startled - that’s why they come down here in the first place: to fish for the Corestuff bergs. The “Pig” is designed to cope with little impacts like that; there’s nothing to fear.’ His arms were still around her - and her arms were in turn wrapped around his torso, her hands clutching at the layers of material over his back - and now he reached up to stroke her hair. She wanted, suddenly, to bury herself in this bulky strength, to hide deep inside the warm darkness of the eyecups which were huge before her.

She scrabbled at his clothing, found a line of buttons down the seam at his side; and she felt his thick, clumsy fingers travelling over her own coverall.

A last shred of rationality made her assess his expression, his open mouth and flaring, shining nostrils, and she saw that his need was as great as hers.

His clothing came apart, and she peeled a layer of thick, expensive material away from his belly and chest. She ran her left hand down the curve of his stomach and found his cache; with a deft, tender motion she pulled out the small penis, wrapped it in her fingers and squeezed it gently. It swelled rapidly, pushing at her palm like a small animal. He’d opened her coverall now, and she shrugged out of it, kicking her legs impatiently out of the clinging material and letting the garment drift away into the Air. She felt Hork’s hand slide, dry and hot, up her thigh and between her legs; she opened her thighs softly and he ran his fingers over her cleft, as clumsily and eagerly as an adolescent. There was a coolness inside her, and she knew that she was ready, that membranes inside her were already sighing lubricating Air into her. Now she took Hork’s penis - it was pulsing, rhythmically - and pushed it deep inside her; it entered her easily. He sighed, and buried his face in her shoulder; she turned her head, resting her cheek on his hair. His penis was like a warm, beating heart inside her. His legs, still clothed, were warm and rough against hers as she began to scissor her thighs, back and forth, letting the pattern of her movements stimulate the muscle walls inside her.

At last she felt herself clench at him, hard; she shuddered, and she heard him gasp, his bulk heavy against hers as they drifted in the Air. Her muscles  pulsed around him, and for a few seconds she felt flutters, beats, as the rhythms of their bodies strove to merge. But soon they coalesced, and she felt a surge of triumph as the walls of her vagina throbbed in unison with Hork.

He came quickly, and she only heartbeats later. They cried out and shuddered against each other; she felt the muscles of his back move under her fingers.

Hork slumped against her. She held him against her body, curling her fingers in his hair, unwilling to release his warmth and mass. She felt his penis still inside her, small and hot. The moment of closeness stretched on, and she thought of how strange this liaison would have seemed to her - deep in the lethal depths of the Star with the ruler of an astonishing City - if she could have imagined it, in the days before she left the upflux. For some reason she thought of Deni Maxx, the brisk doctor from Muub’s Hospital. But your coupling would have seemed much stranger to a watching Ur-human, Dura imagined her saying. We believe their sexual mechanism was based - not on compression, like ours - but on frictional forces. That’s obviously impossible for us, embedded in superfluid as we are, so when they designed us . . .

Slowly the closeness faded. The sounds of the craft - the snuffling of the feeding Air-pigs, the soft whirr of the turbine axle, the slow hissing of the wood-lamps - seeped back into her awareness. Hork’s bulk seemed separate from her once more, and she became aware of folds of cloth trapped uncomfortably between their bodies, of a stiffness in her back as her body leaned forward over his belly.

Gently she pushed him away. His penis fell out of her with a soft, warm sound.

He looked into her eyes, smiled - he looked as if he had been crying, she thought briefly, startled - and tucked his penis back into its cache. He hauled his coverall around the circumference of his stomach, and she reached for her discarded clothes.

‘Well,’ she said at last. ‘Where did that come from?’

He drifted away from her and settled back into the small seat close to the control console; she saw how his sparkling coverall was noticeably less elegant now, crumpled and sitting askew on his shoulders. ‘Fear,’ he said simply. His composure was restored, she saw, but he wasn’t bothering to restore his usual abrasive front. The atmosphere between them had changed; the tension which had pervaded the ship in the days since its launch had dissipated. ‘Fear. Obviously. I needed - comfort. I needed to lose myself. I don’t know if that’s enough of a reason; I’m sorry.’

‘Don’t be.’ Absently she reached up and fed more leaf fragments into the pigs’ hopper. ‘I wanted it too.’

He ran his hands over the simple instruments before him. ‘I meant what I said, you know. For myself, I’d rather be here, running this ship, than anywhere in the Star. In Parz, the problems I have to deal with, day to day ...’ For a brief, empathetic moment she could imagine how it must be to be in a position like Hork’s - with the welfare of not just himself, not just his family, but of thousands  resting on his shoulders. She watched the set of his face and recalled the hint of weeping she thought she’d detected; briefly she felt she understood him. He  said, ‘Nothing ever gets solved, you see. That’s the trouble. Or if it does, the next day it is worse. At least here ...’ He grasped the simple controls. ‘At least here, I am doing something. Going somewhere!’

‘Yes, but doing what? Going where?’

He looked up at her. ‘You know there’s no reply to that. We’re seeking help, from whatever came out of the Core once before to destroy us.’

‘And how are we supposed to find it?’

‘You sound like the Finance sub-Committee,’ he said sourly. ‘All we can do is put ourselves into a position where they can find us . . . whoever they are.’

She felt her mood swinging away from him now; she felt hot and vaguely soiled, and once more the tight curves of the walls seemed to close in around her. She recalled, now, that they hadn’t kissed once. She didn’t even like this man. ‘So you’re happy to be going somewhere. Anywhere. Is that what this is really all about? - providing you with recreation from your awful burdens? And if it is, did you really have to drag me down into the depths with you?’

For a moment there was an element of hurt in his face, and his lips parted as if he were about to protest; but then he smiled, and she saw his defensive front enclose him once more. ‘Now, now. Let’s not bicker. We don’t want to be found at odds when our host from the Core comes to meet us, do we?’

‘I don’t think I can restrain myself for such a long wait,’ she said with contempt, and she turned back to her pigs, stroking and soothing them.

There was another thud at the hull, a scrape along the length of the ship. This one was softer than before, but still Dura found herself shuddering. She calmed the nervous pigs with quiet words, and wondered if she had been right - if it really would be such a long wait, after all.

Electron gas crackling from its superconducting hoops, the tiny wooden ship laboured centimetre after centimetre into the thickening depths of the neutron star.

 Bzya was to be put on double shifts, inside the Bells. He didn’t know when he would next have enough free time to get away from the Harbour between dives. So he invited Adda and Farr to come see him off, in a place he called a ‘bar’.

Adda found the place with some difficulty. The bar was a small, cramped chamber tucked deep inside the Downside. The only light came from guttering wood-lamps on the walls; in the green, poky gloom Adda was strongly aware of how deep inside the carcass of the City he was buried.

In one corner of the bar was a counter where a couple of people were apparently serving something, some kind of food. Rails criss-crossed the chamber with no apparent pattern; men and women clustered together in small groups on the rails, slowly eating their way through bowls of what looked like bread, and talking desultorily. Adda saw heavy workers’ tunics, scarred flesh, thick, twisted limbs. One or two appraising stares were directed at the upfluxer.

Bzya was alone at a length of rail, close to the far wall. He saw Adda and raised an arm, beckoning him over; three small bowls were fixed to the rail beside him.

Adda pushed forward, feeling self-conscious in his bandages, and clambered  stiffly through the crowded place, aware of the babble of conversation all around him.

‘Adda.’ Bzya smiled through his distorted face, and waved Adda to a clear space of rail. Adda hooked one arm over the rail, hooking himself comfortably into place. ‘Thanks for coming down.’ Bzya glanced, once, past Adda towards the door, then turned back to his bowls.

Adda caught the look. ‘No Farr,’ he said heavily. ‘I’m sorry, Bzya. I couldn’t find him.’

Bzya nodded. ‘I expect he’s Surfing again.’

‘I know you did a lot for him, when he was working in the Harbour; he should have ...’

Bzya held up his thick palm. ‘Forget it. Look, if I was his age I’d rather be losing myself in the sky with the Surfers than sitting in a poky place like this with two battered old fogeys. And with the Games coming up in a couple of days, they’ll only have one thing on their minds. Or maybe two,’ he said slyly. He nodded at the three bowls on the rail. ‘Anyway, it just means there’s more of this stuff for us.’

Adda looked down at the row of bowls. They were crudely carved of wood and were little larger than his cupped palm, and they were fixed to the rail by stubs of wood. The bowls contained small slices of what might have been bread. Adda, cautiously, pulled out a small, round slice; it was dense, warm and moist to the touch. He turned it over doubtfully. ‘What the hell’s this?’

Bzya laughed, looking pleased with himself. ‘I didn’t think you’d have heard of it yet. No bars in the upflux, eh, my friend?’

Adda glared. ‘I’m supposed to eat this stuff?’

Bzya extended his fingers, inviting Adda to do so.

Adda sniffed at the plastic stuff, squeezed it, and finally took a small nibble. It was as hot, dense and soggy as it looked - unpleasant inside the mouth - and the taste was sour, unidentifiable. Adda swallowed the fragment. ‘Disgusting.’

‘But you’ve got to treat it right.’ Bzya dipped into the bowl, drew out a thick handful of the stuff, and crammed it into his mouth. His big jaws worked as he chewed the stuff twice, then swallowed it down in one go. He closed his eyes as the hot food passed down his throat; and after a few seconds he shuddered briefly, suppressing a sigh. Then he belched. ‘That’s how you take beercake.’

‘Beercake?’

‘Try it again.’

Adda reached into the second bowl and lifted a healthy handful of cake to his mouth. It sat in his mouth, hot, dense and eminently indigestible; but, with determination; he bit into it a couple of times and then swallowed, forcing his throat to accept the incompressible stuff. The cake passed down his throat, a hard, painful lump. ‘Fabulous,’ he said when it was gone. ‘I’m so glad I came.’

Bzya grinned and held up his palm.

... And a heat seemed to surge smoothly out from Adda’s stomach, flooding his body and head; his palms and feet tingled, as if being worked by invisible fingers, and his skull seemed to swell in size, filling up with a roomy, comfortable warmth. He looked down at his body, astonished, half-expecting to see electron  gas sparking around his fingertips, to hear his skin sighing with the new warmth. But there was no outward change.

After a few seconds the heat-surge wore away, but when it had receded it left Adda feeling subtly altered. The bar seemed cosier - friendlier - than even a moment before, and the smell of the remaining beercake was pleasing, harmonious, enticing.

‘Welcome to beercake, my friend, and a new lifelong relationship.’

The pleasing warmth induced by the cake still permeated Adda. He poked at the cake with a new wonder. ‘Well, I’ve not eaten anything with such an impact before, up- or downflux.’

‘I didn’t think so.’ Bzya picked up a piece of cake and compressed it between his fingers. ‘Farr is developing a taste too, I ought to say. It’s a mash, mostly of Crust-tree leaf. But it’s fermented - in huge Corestuff vessels, for days ...’

‘Fermented?’

‘Spin-spider web is put into the vats with the mash. There’s something in the webbing, maybe in the glistening stuff that makes it sticky, which reacts with the mash and changes it to beercake. Magic.’

‘Sure.’ Adda took another mouthful of the beercake now; it was as revolting as before, but the anticipation of its after-effects made the taste much easier to bear. He swallowed it down and allowed the warmth to filter through his being.

‘What does the stuff cost?’

‘Nothing.’ Bzya shrugged. ‘The Harbour authorities provide it for us. As much as we want, as long as we’re able to do our jobs.’

‘What do you mean? Is it bad for you?’

‘If you overdo it, yes.’ Bzya rubbed his face. ‘It works on the capillaries in your flesh - dilates them - and some of the major pneumatic vessels in the brain. The flow of Air is subtly altered, you see, and ...’

‘And you feel wonderful.’

‘Yeah. But if you use it too often, you can’t recover. The capillaries stay dilated ...’

Adda gazed around the bar, at this safe, marvellous place. ‘That seems all right to me.’

‘Sure. Your head would be a wonderful place to live in. But you couldn’t function, Adda; you couldn’t do a job. And if it gets bad enough you couldn’t even feed yourself, without prompting. But, yes, you’d feel wonderful about it.’

‘And I don’t suppose this City is so forgiving of people who can’t hold down jobs.’

‘Not much.’

‘Don’t the Harbour managers worry they’re going to lose too many of their Fishermen, to this cake stuff? Why dole it out free?’

Bzya shrugged. ‘They lose a few. But they don’t care. Adda, we’re expendable. It doesn’t take long to train up a new Fisherman, and there’re always plenty of recruits, in the Downside. And they know the cake keeps us here in the bars, happy, quiet, and available. They gain more than they lose.’ He chomped another mouthful. ‘And so do I.’

Adda worked his way slowly through the bowl, cautiously observing the  cake’s increasing effects on him. Every so often he moved his fingers and feet, testing his coordination. If he got to the point where he even thought he might be losing control, he promised himself, he’d stop.

The Fisherman had fallen silent; his huge fingers toyed with the cake.

‘I hear you’re on double shifts. Whatever that means.’

Bzya smiled, indulgent. ‘It means I’m assigned to the Bells twice as frequently as usual. It’s because they’re running twice as many dives as usual.’

‘Why?’

‘The upflux Glitch. No wood coming into the City. Not enough, anyway. People bitch about food rationing, but the wood shortage is just as important in the longer term. And let’s hope the day never comes when they have to ration beercake ... Anyway, they want more Corestuff metal, to use as building material. ’

‘Building? Are they extending the City?’

‘Rebuilding. It goes on all the time, Adda, mostly deep in the guts of the place. Small repairs, maintenance. Although,’ he said, leaning forward conspiratorially, ‘there are rumours that it isn’t just the need to keep up routine repairs that’s prompted this increased demand.’

‘What, then?’

‘They’re trying to strengthen the City’s structure. Rebuild the skeleton with more Corestuff. They’re not shouting about it for fear of causing panic; but they’re endeavouring to make it more robust in the face of future problems. Like a closer Glitch.’

Adda frowned. ‘Can they do that? Will it work?’

‘I’m not an engineer. I don’t know.’ Bzya chewed on the cake, absently. ‘But I doubt it,’ he said without emotion. ‘The City’s so huge; you’d have to rip most of its guts out to strengthen it significantly. And it’s a ramshackle structure. I mean, it grew; it was never planned. It was built for space, not strength.’

Parz had been one of the first permanent settlements founded after humanity was scattered through the Mantle following the Core Wars. At first Parz was a random construct of ropes and wood, no more significant than a dozen others, drifting freely above the Pole. But at the Pole the bodies of men and women were significantly stronger, and so Parz grew rapidly; and its position at the only geographically unique point in the southern hemisphere of the Mantle gave it strategic and psychological significance. Soon it had become a trading centre, and had wealth enough to afford a ruling class - the first in the Mantle since the Wars. The Committee had been founded, and the growth and unification of Parz had proceeded apace.

Parz’s wealth exploded when the Harbour was established - Parz was the first and only community in the Mantle able to extract and exploit the valuable Corestuff. Soon the scattered community of the cap of Mantle around Parz, the region eventually to be called the hinterland, fell under Parz’s economic influence. Eventually the hinterland and City worked as a single economic unit, with the raw materials and taxes of the hinterland flowing into Parz, with Corestuff and - more importantly - the stability and regulation provided by Parz’s law washing back in return. Eventually only the far upflux, bleak and inhospitable,  remained disunited from Parz, home to a few tribes of hunters, and bands of Parz exiles like the Human Beings themselves.

Adda bit into more cake. ‘I’m surprised people accepted being taken over like that. Didn’t anybody fight?’

Bzya shook his head. ‘It wasn’t seen as a conquest. Parz is not an empire, although it might seem that way to you. Adda, people remembered the time before the Wars, when humans lived in safety and security throughout the Mantle. We couldn’t return to those times; we’d lost too much. But Parz was better than nothing: it offered stability, regulation, a framework to live in. People gripe about their tithes - and nobody’s going to pretend that the Committee get it right all the time - but most of us would prefer taxes to living wild. With all respect to you, my friend.’ He bit into his cake. ‘And that’s still true today; as true as it ever was.’

Two of the bowls were already empty. Adda felt the seduction of this place, that he could have sat here in this companionable glow with Bzya for a long time. ‘Do you really believe that? Look at your own position, Fisherman; look at the dangers you face daily. Is this really the best of all possible lives for you?’

Bzya grinned. ‘Well, I’d exchange places with Hork any day, if I thought I could do his job. Of course I would. And there are plenty of people closer to me, in the Harbour, who I’d happily throttle, if I thought it would make the world a better place. If I didn’t think they’d just bring in somebody worse. I accept I’m at the bottom of the heap, here, Adda. Or close to it. But I believe it’s the way of things. I will fight injustice and inequity - but I accept the need for the existence of the heap itself.’ He looked carefully at Adda. ‘Does that make sense?’

Adda thought it over. ‘No,’ he said at last. ‘But it doesn’t seem to matter much.’

Bzya laughed. ‘Now you see why they give us this stuff for free. Here.’ He held out the third bowl. ‘Your good health, my friend.’

Adda reached for the cake.

 A couple of days later Bzya’s shifts should have allowed him another break. Adda searched for Farr, but couldn’t find him, so he went down to the bar alone. He entered, awkward and self-conscious in his dressings, peering into the gloomier corners.

He couldn’t find Bzya, and he didn’t stay.
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In the interior of the Star there were no sharp boundaries, merely gradual changes in the dominant form of matter as pressures and densities increased. So there was no dramatic plunge, no great impacts as the ‘Flying Pig’ hauled itself deeper: just a slow, depressing diminution of the last vestiges of Air-light. And the glow cast by the wood-lamps fixed to the walls was no substitute; with its smoky greenness and long, flickering shadows, the gloom in the cabin was quite sinister.

To Dura, hunched over herself in her corner of the ship, this long, slow descent into darkness was like a lingering death.

Soon, though, the ride became much less even. The ship swayed alarmingly and at one point was nearly upended. The labouring pigs, their shadows huge on the ship’s roof, bleated pathetically; Hork laughed, his eyecups pools of green darkness.

Dura’s fingers scrabbled over the smooth wooden walls in search of purchase. ‘What’s happening? Why are we being pummelled like this?’

‘Every Bell hits underMantle currents. The only difference is, we’ve no Spine to steady us.’ Hork spoke to her slowly, as if she were stupid. Since their single physical encounter, his aloof hostility had been marked. ‘The substance of the Mantle at these depths is different from our Air . . . or so my tutors used to tell me. It’s still a superfluid of neutrons, apparently, but of a different mode from the Air: it’s anisotropic - it has different properties in different directions.’

Dura frowned. ‘So in some directions it’s like the Air, and it doesn’t impede our progress. But in others ...’

‘ . . . it feels thick and viscous, and it batters against our magnetic shield. Yes.’

‘But how can you tell which directions it’s Air-like?’

‘You can’t.’ Hork grinned. That’s the fun of it.’

‘But that’s dangerous,’ she said, uneasily aware of how childlike she sounded.

‘Of course it is. That’s why the Harbour suffers so many losses.’

... And this is where I sent my brother, she thought with a shiver. She felt strangely, retrospectively fearful. Here, drifting through this anisotropic nightmare, it was as if she were fearing for her brother for the first time.

Still, after a while Dura found she could ignore - almost - the constant, uneven buffeting. Immersed in the hot, fetid atmosphere of the ship, with the warm stink of the pig-farts and the patient, silent work of Hork at his control box, she was even able to doze.

Something slammed into the side of the ship.

Dura screamed and jolted fully awake. She felt herself quiver from the blow, as if someone had punched her own skull; she looked around, wild-eyed, for the source of the disaster. The pigs were squealing furiously. Hork, still at his controls, was laughing at her.

‘Damn you. What was that?’

He spread his hands. ‘Just a little welcoming card from the Quantum Sea.’ He pointed. ‘Look out of the window.’

She turned to stare through the clearwood. The Mantle here was utterly dark, but the lamps of the ship cast a green glow for a few microns through the murky, turbulent stuff. And there were forms drifting through that dim ocean - blocky, irregular shapes, many of them islands large enough to swallow up this tiny craft. The blocks slid silently upwards past the ship and towards the distant Mantle - or rather, Dura realized, the ‘Pig’ herself was hurtling down past them on her way towards the Core.

‘Corestuff bergs ... Islands of hyperonic matter,’ Hork said. ‘No Fisherman would tackle bergs of such a size . . . but then, no Fisherman has ever been so deep.’

Dura stared gloomily out at the vast, slow-moving bulks of hyperonic matter. If they were unlucky enough, she realized - if they were caught by a combination of a large enough mass and an adverse current - their little ship would be crushed like a child’s skull, magnetic protection or no. ‘How deep are we?’

Hork peered at the crude meters on his control panel; his beard scratched softly at the meters’ clearwood covers. ‘Hard to say,’ he said dismissively. ‘Our tame experts were very clever at finding ways for us to travel so far, but not so clever at letting us know where we are. But I’d guess . . .’ He scowled. ‘Perhaps five metres below the City.’

Dura gasped. Five metres . . . Five hundred thousand mansheights. Why, surely even an Ur-human would be awed by such a journey.

‘Of course, we’ve no real control over our position. All we’ve the capability to do is to descend and, if we live through that, to come up again. But we could emerge anywhere; we’ve no idea where these currents are taking us.’

‘We’ve discussed this problem. Wherever we emerge we need only follow the Magfield to the South Pole.’

Hork smiled at her. ‘But that could be tens of metres from the City . . . It could take months to return. And then we will rely on your upfluxer survival skills to enable us to endure, in the remote wilds of the Star. I will place myself in your hands, and I anticipate that the journey home will be . . . interesting.’

The impacts from the hyperonic bergs were coming thick and fast now. Hork pulled at the wooden levers on his control panel and slowed their progress down to a crawl; Dura watched through the windows as the thickening masses of Corestuff clustered around the ‘Pig’, held back from crushing her only by the invisible walls of the magnetic shield.

At last Hork flicked over his controls and pushed himself away from the panel. ‘You may as well let the animals rest,’ he said to Dura. ‘That’s as far as we’re going.’

Dura frowned and peered out of the windows. ‘We can’t penetrate any deeper?’

Hork shrugged, and yawned elaborately. ‘Not unless a channel through the bergs opens up. The bergs are like a solid mass from here on in - you can see for yourself. No, this is the end of the journey.’ He drifted up through the cabin, took some fragments of untouched leaf matter from the pigs’ trough and chewed it without enthusiasm. He handed more handfuls of food to Dura. ‘Here,’ he said.

Dura took the food and bit into it thoughtfully. The whine of the turbine was stilled now, and she was suspended in a silence broken only by the hoarse wheezing of the pigs and by the soft thumping of hyperonic fragments against the magnetic shield. The pigs, still bound into their harnesses, were trembling with the panic of their blocked flight; their sixfold eyes rolled. As she ate, Dura ran her hands over the dilated pores of their flanks; the simple action of soothing the frightened animals - of tending creatures even more scared than herself - seemed to calm her.

Hork folded his arms, his massive shoulder muscles bunching under his glittering costume. ‘Well, this is the strangest picnic I’ve ever had.’

‘What do we do now?’

‘Who knows?’ He grinned at her, a fragment of his professional charm showing. ‘Maybe that’s all we’ve come so far to find.’ He pointed out of the window. ‘Corestuff. Hard, dangerous, and dead. Anyway, it’s not over yet. We’ve only just arrived, after all. We can stay here for days, if we have to.’

Dura laughed. ‘Maybe you should go out and make a speech. Wake the Colonists out of their thousand-year slumber.’

Hork studied her impassively, his heavy jaw working; then he turned away from her, rebuffing her completely.

She felt alone and a little foolish. In the renewed silence of the cabin, her fear crowded in once more. She stroked the quivering pigs and sucked on leaf-matter.

She wondered how long they would have to wait here, before Hork would give up - or, terrifyingly, before something happened.

In the end, they didn’t have to wait very long at all.

 Hork screamed, his voice thin and high with terror.

Somehow Dura had fallen asleep again. She jolted awake, the muggy Air thick in her lungs and eyes. She looked around quickly.

The green glow of the lamps filled the cabin with eerie, sharp shadows. The pigs were squealing, terrified, arching in their restraints. Hork, all his arrogance and cockiness gone, had backed against a wall, his coverall rumpled and stained, his hands fruitlessly seeking a weapon. It was as if the inhabitants of the ‘Flying Pig’, human and animal alike, had radiated away from the heart of the cylindrical craft, like fragments of a slow explosion. Dura blinked, trying to clear her vision. No, not an explosion, she saw; hovering at the geometric centre of the cylinder - the focus of all this terror - was another person. A third human, here where it was impossible for any human to be . . .

Or rather, she realized as she stared more closely, it was - something - with  the form of a human. She saw a bulky woman, evidently older than herself, dressed in what might have been a Fisherman’s tunic. But the material glowed, softly crimson, and it looked seamless. Hair, deep black, was tied tightly around her scalp. A purple glow shone out of eyecups, nostrils and mouth.

. . . But there was something in those eyecups, she saw. There was flesh in there, spheres which moved independently of the face, like animals trapped inside the skull.

She felt the leaves rise in her throat; she wanted to scream, scrabble at the walls of the craft to escape this. She held herself as still as she could, forcing herself to study the vision.

‘It’s like a woman,’ she whispered to Hork. ‘A human. But that’s impossible. How could a human survive down here? There’s no Air to breathe, or ...’

Hork sounded impatient, though his breath still rattled with fear. ‘This isn’t a human, obviously. It’s ... something else, using the form of a human. A human-shaped sac of fire.’

‘What else? What is it?’

‘How am I supposed to know?’

‘Do you think it’s Xeelee?’

‘No human has ever seen a Xeelee. Anyway, the Xeelee are just legend.’

Astonishingly, she found anger building inside her. At a time like this, she felt patronized. She glared at him and hissed, ‘Legends are why you brought me here, remember?’

The Chair of Parz City shot an exasperated glance at her; then he turned to face the woman-thing, and when he spoke Dura found herself admiring the steadiness of his tone. ‘You,’ he challenged. ‘Intruder. What do you want with us?’

The silence, broken by the wheezing of the pigs, seemed to stretch; Dura, staring at the ugly flaps of flesh which covered the woman-thing’s ear-cavities, wondered if it could hear Hork, still less answer him.

Then the woman-thing opened its mouth. Light poured out of its straining lips, and a sound emerged - deeper than any voice originating in a human chest - and, at first, formless.

But, Dura realized, wondering, words were beginning to emerge.

I . . . We’ve been expecting you. You took your own sweet time. And we had a devil of a job to find you. It looked around at the ‘Pig’, its neck swivelling like a ball joint, unnaturally. Is this the best you could do? We need you to come a lot deeper than this; transmission conditions are awful . . .

Hork exchanged an astounded glance with Dura.

‘Can you understand me?’ he asked the thing. ‘Are you a Colonist?’

‘Of course it can understand you, Hork,’ Dura hissed, exasperated in her turn. She felt fascinated beyond her horror of this bag of skin. ‘How is it you can speak our language?’

The thing’s mouth worked, obscenely reminiscent of an Air-pig’s, and the flesh-balls in the eyecups rolled; as she watched, it seemed to Dura that the woman-thing appeared less and less human. It was merely a puppet of some unfathomable hyperonic creature beyond the hull, she realized; she found herself  glancing through the window, wondering what immense, dark eyecups might be fixed on her even now.

The woman-thing smiled. It was a ghastly parody.

Of course I can understand you. I’m a Colonist, as you call us . . . but I’m also your grandmother. Once or twice removed, anyway . . .

 A week before Games Day, Muub, the Physician, sent Adda an invitation to join him to view the Games from the Committee Box, high over the Stadium. Adda felt patronized: he had no doubt that in Muub’s eyes he remained an unreconstructed savage from the upflux, and to Muub, Adda’s reactions to the City’s great events would be amusements - entertainments in themselves.

But he didn’t refuse immediately. Perhaps Farr would enjoy seeing the Games from such a privileged vantage point. Farr’s mood remained complex, difficult for Adda to break into. In fact he saw little of Farr these days; the boy seemed determined to spend as much time as possible with the rebellious, remote community of Surfers who lived half their lives clinging to the City’s Skin.

In the end, Farr wouldn’t come to the Games.

The City wasn’t what it was. Even in Adda’s short time of acquaintance with it, Parz, battered by the consequences of the Glitches, had lost some of its heart. In the great avenues half the shops and cafés were closed up now, and the ostentatiously rich with their trains of perfumed Air-piglets were conspicuous by their absence. There was a sense - not exactly of crisis - but of austerity. Times were difficult; there was much to be done and endured before things improved and the City could enjoy itself again.

But the Games were going to be different, it seemed. As the Day approached he sensed a quickening of the City’s pulse. There seemed to be more people on the streets, arguing and gambling over the outcome of the various strangely named events. The Luge. The Slalom. The Pole-Divers . . . The Games would be like a holiday for the City, a relief from drudgery.

Adda was curious.

So, in the end, he decided to accept Muub’s invitation.

The Stadium was a huge, clearwood-walled box fixed to one of the City’s upper edges. The Committee Box was a balcony which hung over the Stadium itself from the City’s upper surface, and to reach it Adda had to travel to the uppermost Upside, to the Garden surrounding the Palace itself. Feeling more out of place than ever in the opulent surroundings, he Waved past the miniature, sculpted Crust-trees, brandishing his begrimed bandaging like a weapon. He was subjected to scrutiny by three layers of contemptuous Guards before he reached the Box itself; he enjoyed insulting them as they searched his person.

At last he was ushered into the Box, a square platform twenty mansheights on a side, domed over by clearwood. Neat rows of cocoons filled the platform, bound loosely to the structure by soft threads. About half the cocoons were already full, Adda saw; courtiers and other grandees nestled in the soft leather of the cocoons like huge, glittering insect larvae.

Their talk was bright and loud, their laughter braying; there was a heavy, cloying scent of perfume.

Adda was escorted to the front row of the Box by a small, humble-looking woman in a drab tunic. Muub was already there. He rested in his cocoon with his long, thin arms folded calmly against his chest, and his bare scalp shone softly as he surveyed the Stadium below. He turned to greet Adda with a nod. With ill grace Adda let the woman servant help him into a spare cocoon; his legs remained stiff and his right shoulder barely mobile, so that, embarrassingly, he had to be levered into the cocoon as if he were a statue of wood. Another woman, smiling, approached him with a box of sweetmeats; Adda chased her away with a snarl.

Muub smiled at him indulgently. ‘I’m glad you decided to come, Adda. I believe you will find the Day interesting.’

Adda nodded, trying to be gracious. After all, he had accepted Muub’s invitation. But what was it about this man’s manner that irritated him so? He nodded over his shoulder at the sparkling ranks of courtiers. ‘That lot seem to agree with you.’

Muub regarded the courtiers with aloof disdain. ‘Games Day is a spectacle which does not fail to excite the unsophisticated,’ he said softly. ‘No matter how many times it is viewed. And besides, Hork is absent. As you know very well. And there is something of a vacuum of authority, among my more shallow colleagues, until the Chair’s return.’ He listened to the jabber of the courtiers for a moment, his large, fragile head cocked to one side. ‘You can hear it in their tone. They are like children in the absence of a parent.’ He sighed.

Adda grinned. ‘Well, he said, ‘it’s nice to know that your superciliousness isn’t restricted to upfluxers.’ He deliberately ignored Muub’s reaction; he leaned forward in his cocoon and stared through the clearwood wall below him.

He was perched at the upper rim of the City. Its wooden Skin swept away below him, huge, uneven, battered; the great Corestuff anchor-bands were arcs of silver-grey cutting across the sky. Far below the City the Pole was a mass of bruised purple. Vortex lines shimmered across the sky around the City, on their way to their own rotation pole around the curve of the Star ...

Adda stared at the vortex lines for a moment. Were they more tightly packed than usual? He tried to detect a drift through the Air, a presage of another Glitch. But he wasn’t in the open Air - he wasn’t able to smell the changes in the photons, to taste the Air’s disturbance - and he couldn’t be sure there was any change.

The Stadium was thronged with people who swarmed through the Air, hauling themselves over each other and along the ropes and rails strung across the great volume. Even through layers of clearwood, Adda could hear the excited buzz of the crowd; the sound seemed to come in waves of intensity, sparkling with fragments of individual voices - the cry of a baby, the hawking yells of vendors working the crowd. Sewage outlets sprayed streams of clear waste from the shell of the Stadium into the patient Air.

Away from the bulk of the City, aerobats Waved silkily through the Air in a prelude to the Games proper. They were young, lithe, nude, their skins dyed with strong primary colours; with ripples of their legs and arms they spiralled around the vortex lines and dived at each other, grabbing each other’s hands  and whirling away on new paths. There must have been a hundred of them, Adda estimated; their dance, chaotic yet obviously carefully choreographed, was like an explosion of young flesh in the Air.

He became aware that Muub was watching him; there was curiosity in the Physician’s shallow eyecups. Adda let his jaw hang open, playing the goggling tourist. ‘My word,’ he said. ‘What a lot of people.’

Muub threw his head back and laughed. ‘All right, Adda. Perhaps I deserved that. But you can scarcely blame me for my fascination at your reaction to all this. Such scenes can scarcely have been imaginable to you, in your former life in the upflux.’

Adda gazed around, trying to take in the whole scene as a gestalt - the immense, human construct of the City itself, a thousand people gathered below for a single purpose, the scarcely believable opulence of the courtiers in the Box with their fine clothes and sweetmeats and servants, the aerobats flourishing their limbs through the Air in their huge dance. ‘Yes, it’s impressive, ’ he said. He tried to find ways of expressing what he was feeling. ‘More than impressive. Uplifting, in a way. When humans work together, we can challenge the Star itself. I suppose it’s good to know that not everyone has to scratch a living out of the Air, barely subsisting as the Human Beings do. And yet ...’

And yet, why should there be wealth and poverty? The City was a marvellous construct, but it was dwarfed on the scale of the Star - and it was no bigger than an Ur-human’s thumb, probably. But even within its tiny walls there were endless, rigid layers: the courtiers in their Box, walled off from the masses below; the Upside and Downside; and the invisible - yet very real - barriers between the two. Why should it be so? It was as if humans built such places as this with the sole purpose of finding ways to dominate each other.

Muub listened to Adda’s clumsy expression of this. ‘But it’s inevitable,’ he said, his face neutral. ‘You have to have organization - hierarchy - if you are to run the complex, interlinking systems which sustain a society like the City with its hinterland. And only within such a society can man afford art, science, wisdom - even leisure of the most brutish sort, like these Games. And with hierarchies comes power.’ He smiled at Adda, condescending once more. ‘People aren’t very noble, upfluxer. Look around you. Their darker side will find expression in any situation where they can best each other.’

Adda remembered times in the upflux, when he was young, and the world was less treacherous than it had become of late. He recalled hunting-parties of five or six men and women, utterly immersed in the silence of the Air, their senses open, thrilling to the environment around them. Completely aware and alive, as they worked together.

Muub was an observer, he realized. Believing he was above the rest of mankind, but in fact merely detached. Cold. The only way to live was to be yourself, in the world and in the company of others. The City was like a huge machine designed to stop its citizens doing just that - to alienate. No wonder the young people clambered out of the cargo ports and lived on the Skin, riding on the Air by wit and skill. Seeking life.

The light had changed. The rich yellow of the Air over the Pole seemed brighter. Puzzled, he turned his head towards the upflux.

There was a buzz of anticipation from the Box, answered by a buzz from the Stadium. Muub touched Adda’s arm and pointed upwards. ‘Look. The Surfers. Do you see them?’

The Surfers were a hexagonal array, shining motes scattered across the Air. Even Muub, despite his detachment, seemed thrilled as he stared up, evidently wondering how it would be to ride the flux so high, so far from the City.

But Adda was still troubled by the light change. He scoured the horizon, cursing the distortion of the clearwood wall before him.

Then he saw it.

Far upflux, far to the north, the vortex lines had disappeared.

 Its - her - name was Karen Macrae. She had been born in a place called Mars, a thousand years ago.

That’s Earth-standard years, she said. Which are about half of Mars’ years, of course. But they’re the same as your years . . . We designed your body-clocks to match the standard human metabolic rate, you see, and we got you to count the rhythms of the neutron star so that we have a common language of days, weeks, years . . . We wanted you to live at the same rate as us, to be able to communicate with us. Karen Macrae hesitated. With them, I mean. With standard humans.

Dura and Hork looked at each other. He hissed, ‘How much of this do you understand?’

Dura stared at Karen Macrae. The floating image had drifted away from the centre of the cabin, now, and seemed to be growing coarser; it was not a single image, in fact, but a kind of mosaic formed by small, jostling cubes of coloured light. Dura asked, ‘Are you an Ur-human?’

Karen Macrae fizzed. A what? Oh, you mean a standard human. No, I’m not. I was, though . . .

Karen Macrae and five hundred others had come to the Star from - somewhere else. Mars, perhaps, Dura thought. They had established a camp outside the Star. When they’d arrived the Star had been empty of people; there were only the native lifeforms - the pigs, the rays, the spin-spiders and their webs, the Crust-trees.

Karen Macrae had come to populate the Star with people.

The structure of a neutron star is astonishingly rich, whispered Karen Macrae. Do you realize that? I mean, the Core is like a huge, single nucleus - a hypernucleus, laced with twenty-four per cent hyperonic matter. And it’s fractal. Do you know what that means? It has structure on all scales, right down to the . . .

‘Please.’ Hork held up his hands. ‘This is a storm of words, conveying - nothing.’

The blocks of Karen’s face jostled like small insects. I am a first-generation Colonist, she said. We established a Virtual environment in the hypernucleus - in the Core. I was downloaded via a tap out of my corpus callosum - downloaded into the environment here, in the Core. Karen Macrae brought veils of skin down over the pulpy, obscene things nestling in her eyecups. Do you understand me?

Hork said slowly, ‘You are - a copy. Of an Ur-human. Living in the Core.’

Dura said, ‘Where is the Ur-human Karen Macrae? Is she dead?’

She’s gone. The ship left, once we were established here. I don’t know where she is now

... Dura tried to detect emotion in the woman-thing’s voice - was she resentful of the original who had made her, who had thrust her into the Core of the Star? Was she envious? - but the quality of the voice was coarse, too harsh to tell; Dura was reminded of the Speaker system on Toba Mixxax’s Air-car.

The colony of human copies, downloaded into the Core, had devices which interfaced with the physical environment of the Star, the woman-thing told them. They had a system to produce something called exotic matter; they laced the Mantle with wormholes, linking Pole to Pole, and they built a string of beautiful cities.

When they’d finished, the Mantle was like a garden. Clean, empty. Waiting.

Dura sighed. ‘Then you built us.’

‘Yes,’ Hork said. ‘Just as our fractured history tells us. We are made things. Like toys.’ He sounded angry, demeaned.

The world had been at peace. There had been no need to struggle to live. There were no Glitches (few, anyway). The downloaded Colonists, still residing in the Core, had been there for the Human Beings like immortal, omniscient parents.

One could Wave from upflux to Pole, through the wormhole transit ways, in a heartbeat.

Hork pushed forward, confronting the woman-thing. ‘You expected us to come here, to seek you.’

We hoped you would come. We could not come to you.

‘Why?’ He seemed to be snarling now, Dura thought, unreasonably angry at this ancient, fascinating woman-shell. ‘Why do you need us now?’

Karen Macrae turned her head. The light-boxes drifted, colliding noiselessly - no, Dura saw, they drifted through each other, as smoothly as if they were made of coloured Air.

The Glitches, she said slowly. They are damaging the Core . . . they are damaging us.

Dura frowned. ‘Why don’t you stop them?’

We haven’t a physical interface any more. We withdrew it. Karen’s voice was growing more indistinct, her component blocks larger; the form of a human was gradually being submerged in loss of detail.

Hork pushed himself forward from the cabin wall, his heavy hands outspread against the wood. ‘Why? Why did you withdraw? You built us, and took away our tools, and abandoned us. You waged war against us; you took our treasures, our heritage. Why? Why?’

Karen turned to him, her mouth open, purple boxes streaming from her coarsely defined lips. She expanded and blurred, the boxes comprising her image swelling.

Hork threw himself at the image. He entered it as if it were no more than Air. He batted at the drifting, crumbling light-boxes with his open palms. ‘Why did you make us? What purpose did we serve for you here? Why did you abandon us?’

The boxes exploded; Dura quailed from a monstrous, ballooning image of  Karen Macrae’s face, of the pale forms infesting her eyecups. There was a soundless concussion, a flood of purple light which filled the cabin before fleeing through the walls of the ship and into the ocean beyond. The human-thing, the simulacrum of Karen Macrae, was gone. Hork twisted in the Air, punching at emptiness in his frustration.

But there were new shadows in the cabin now, blue-green shadows cast by something behind Dura. Something outside the ship. She turned.

The object was a tetrahedron, she recognized immediately; a four-faced framework of glowing blue lines, like fragments of vortex lines. Sheets of gold, rippling, glistened over the faces. The construct was perhaps ten mansheights to a side, and its faces were easily wide enough to permit a ship the size of the ‘Pig’ to pass.

It was a gate. A four-sided gate ...

Dura felt like a child again; she found a smile, slow and heavy with wonder, spreading across her face. This was a wormhole Interface, the most precious of all the treasures lost in the Core.

It could be a gateway out of the Star.

She grabbed at Hork’s tunic, wonder flooding out her fear. ‘Don’t you understand what it means? We’ll be able to travel, to cross the Star in a moment, as we could before the Wars . . .’

He pushed her away roughly. ‘Sure. I understand what this means. Karen Macrae can’t stop the Glitches. And so - for the first time since dumping us in the Mantle all those years ago, since leaving us to our fate - she and her Core-infesting friends need us. We - you and I - are going to have to travel through that thing, to wherever it takes us, and stop the Glitches ourselves.’
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Cris Mixxax climbed onto his board. The wood under his bare feet was polished, warm, familiar; his soles gripped the ridged surface, and the ribs of Corestuff embedded in the wood felt like cold, hard bones. He flexed his knees experimentally. Electron gas hissed around his ankles and toes as the board cut through the flux lines. The Magfield felt springy, solid.

Cris grinned savagely. It felt good. It all felt good. At last this day had come, and it was going to be his.

The sky was a huge diorama, all around him. The South Pole, with its brooding purple heart sunk deep in the Quantum Sea, was almost directly below him; he could feel the massive Polar distortion of the Magfield permeating his body. Above him the Crust seemed close enough to touch, the dangling Crust-trees like shining hairs, immensely detailed; patterns of cultivation showed in rectangular patches of colour and texture - sharp, straight-line edges imposed by humans on the vibrant nature of the Star.

The City hovered in the Air over the Pole. Parz was so far below him he could cover it with the palm of his hand, and imagine he was alone in the sky - alone, save for his fellow racers. Parz looked like some elaborate wooden toy, surrounded by its cage of shining anchor-bands and pierced by a hundred orifices from which the green light of wood-lamps seeped, sickly. Sewage cascaded steadily from its underside, around the Spine of the Harbour. He could see the shining bulge that was the Stadium; it clung to the City’s upper lip like a fragile growth, with the Committee Box a colourful balcony over it. Somewhere in there his parents would be watching, he knew - praying for his success, he’d like to think. But perhaps they were wishing he might fail - give up this dream, this distraction of Surfing, and join them in their quiet, constrained lives once more.

He shook his head, staring down on the City as if he were some god, suspended over it. Out here the inwardness, the frustration of his life in and around the City, seemed remote, reduced to the trivial; he felt exalted, able to view it all with compassion, balance. His parents loved him, and they wanted what was best for him - as they saw it. The cries of the race marshals, tiny in the huge, glowing sky, floated to him. Almost time. He glanced around. There were a hundred Surfers, drawn into a rough line across the sky; now they were drawing precisely level, into line with the squads of marshals in their distinctive red uniforms. Cris flicked at his own board, once, twice; he felt it kick at the Magfield and bring him exactly into his place in the line. He stared ahead. He was facing  along the direction of the vortex lines, towards the rotation pole; the closest line was a few mansheights from him, and the lines swept around him like the walls of some intangible corridor, beckoning him to infinity.

The challenge of the race was to Surf along the vortex lines, far across the roof of the world - across the Pole - to a finishing cross-section; there another group of marshals marked out an area of the sky, like human spin-spiders. The race was won - not just by the fastest, the first to complete the course - but by whoever applied the most technical skill, the most style in following the course.

He looked along the line. Ray, he knew, was three places down from him - the only other of his friends to have qualified for the Games this year. There she was, her lithe, bare body coiled over her board, her hair swept back and her teeth shining in a broad, hungry grin. He caught her eye, and she raised a fist, her smile broadening.

The Surfers were all in place now; he saw how they settled over their boards, concentrating, spreading their feet and lifting their arms. The marshals continued to scurry around the line like worried little animals, checking positions, adjusting boards with small pushes and shoves. Silence spread along the line; the marshals were withdrawing. Cris felt his senses open up. The board under his feet, the fizz of the Magfield, the freshness of the Air so far from the womb of the City as it sighed through his mouth and capillaries - these were vital and real things, penetrating his head; he had never felt so alive.

And perhaps, a distant, unwelcome part of him said, he never would again.

Well, if that was to be so - if his life was to be a long-drawn-out anticlimax after this superb moment - then let it be; and let this be his finest time.

The marshals glanced along their line at each other. In unison they raised their right arms - and brought them down with a chop, a cry of ‘Begin!’

Cris thrust savagely at his board. He felt the Magfield surge through the board and his limbs, dragging at the currents of charged particles there. He lunged forward with a roar, lancing through the Air. The tunnel of vortex lines seemed to explode outwards around him; blue-white electron gas sparkled over his body. He was half-aware of similar yells around him, from the rest of the line, but he shut out the other Surfers; he focused on his board, the Magfield, his balance and position in the Air.

The line of marshals, ragged and breaking up, hurtled beneath him.

He opened his mouth and yelled again, incoherent. In his peripheral vision he saw that only Ray, and one or two others, had matched his start. He was in the lead, already ahead of the other Surfers! And he knew his style was good, his balance right; the Magfield surged through his body like a wave of heat. He raised a hand before his face and watched electron gas shower from his fingertips; shrouded in blue light he must look like a figure from a dream racing across the sky ...

His board slammed upwards, into his feet.

He gasped, almost thrown off the board with the shock. It had been like hitting something solid in the Magfield. He let his knees bend, trying to absorb the upward surge; but still he was hurled up into the Air, balanced perilously on his board. The vortex lines slid down the sky around him, and  the Magfield flux lines tore at his stomach and chest as he was dragged brutally across them.

He heard screams from the Surfers around him.

The surge passed. Shaken, his knees and ankles aching, he straightened up. He risked glances to left and right. The line of Surfers was ragged, scattered, broken up. Whatever had caused that surge had hit the others as hard as it had him.

. . . Ray had gone. He saw a glinting sparkle which might have been her board, turning end over end through the Air; but of the girl herself there was no sign.

He felt a stab of concern - an awful, unfamiliar sense of waste - but the feeling was drowned by a flood of triumph. By luck or skill, or both, he had survived. He was still on his board, still in the race, and still determined to win.

But there was still something wrong. He was drifting downwards through the hexagonal array of lines. He corrected his line of flight, pushed himself hard along the Magfield - but again there came that damnable drift downwards. He felt confused, disoriented, as if his instincts were betraying him.

. . . No, he realized slowly; his instincts, his skill, were fine. He was holding his line. The vortex lines themselves were drifting upwards, towards the Crust.

He was a City boy, but he knew what that meant.

The Mantle was expelling its rotational momentum. Glitch.

Suddenly, for the first time, he felt lost, vulnerable, alone in the sky. He couldn’t help but cry out, longing to be back in the remote wooden womb of Parz.

He forced himself to concentrate. He wasn’t in any direct danger yet. With luck, and skill, he could still get through this.

Still he pushed across the sky, keeping in line with the drifting vortex lines. But now he slowed a little, glancing around. He was virtually alone now; of the hundred starters in the race, perhaps thirty were still on their boards, paralleling his path through the Air. Of the rest - of the marshals - there was no sign. The City still hung in the Air like a dusty lantern, solid and unperturbed.

The vortex lines were drifting faster. They looked tangled, untidy. Looking more closely he saw instabilities searing along the lines from both upflux and downflux; the huge, complex waveforms passed through each other, seeming to drag and reinforce each other.

He looked over his shoulder at the far upflux. There the Air glowed yellow, empty. No vortex lines at all.

Now purple light flooded up through the Air, sudden, shocking, so that his board cast a shadow over his legs and arms. He leaned over his board, glanced down.

The Quantum Sea had exploded, right under the City; a neutrino fount rose steadily towards Parz, like an immense fist.

Resentment flooded Cris. No, he thought. Not today. Not on my day . . .

The Magfield surged again, ramming upwards into his board with force and immediacy.

I was winning! Oh, I was winning!

Like a fragment of food swimming towards its own consumption, the crude wooden cylinder with its precious cargo of people and animals laboured towards the unblemished mouth of the Ur-human artifact.

Dura worked with the Air-pigs, feeding and patiently soothing as their farts drove the turbine. To bring the ‘Pig’ to the wormhole mouth Hork had taken the ship through a long, flat sweep to a position above one facet of the Interface. Through the wide windows she watched the wormhole gate sink briefly into the turgid glimmering of the underMantle, to reemerge as if surfacing as they approached it once more.

Now the Interface rose towards them, like an outstretched hand framed in the clearwood panel set into the base of the ship; within it light flashed, impossibly distant and vortex-line blue.

Hork worked his controls with savagery. For all his outer flippancy in the earlier stages of the voyage, he seemed to have become enraged since the encounter with Karen Macrae. Or perhaps that anger had been there in him all along, Dura thought; perhaps he had always resented the position of humans, left stranded and helpless in this Star. But now, for the first time, he had a focus for that rage: Karen Macrae, and her intangible Colonist companions in the Core of the Star.

Dura wondered at her own composure. She was fearful, yes; and an inner fluidity threatened to overwhelm her as she stared into the approaching maw of the wormhole. But at the same time, she realized, she was not confronting the unknown, as was Hork. The lore of the Human Beings was calm, detailed and analytical. The universe beyond the Star, the universe of the past beyond the here-and-now: those realms were abstract, remote, but they were as real to Dura as the world of Air, pigs, trees. Although she had never seen them she had grown up with the Xeelee and their works, with the artifacts of the Ur-humans, and to her they were no more exotic than the wild Air-boars of the Crust.

Perhaps, in the end, the lore of the Human Beings - their careful, almost obsessive, preservation of apparently useless knowledge from the past - was actually a survival mechanism.

The Interface was very close now, Dura saw; the fine, perfect vertices of the upper face spread away from the curving window of the ship, and the rest of the frame was foreshortened by perspective.

Then the clean lines of the artifact began to slide across the windows of the ship, as slow as knife-blades drawn across skin. The ship’s downward trajectory had been carrying it steadily towards the centre of the face; but now they were clearly drifting, sliding towards one knife-sharp edge.

Something was wrong.

Hork hauled at his levers and slammed his hand into the fragile console. ‘Damn it. She won’t respond. The Magfield here is disrupted - maybe by the presence of the Interface - and ...’

‘Look!’ Dura pointed downwards.

Hork stared at the edge, its fizzing blue light painting deep, shifting shadows on his face as it approached. He swore. ‘It’s going to hit us.’

‘We might be safe. Maybe the Ur-humans designed this wormhole to be as safe as possible; maybe the ship will just rebound, and . . .’

‘Or maybe not. Maybe the Ur-humans didn’t expect anyone to be stupid enough to go careering through their doorway in a wooden ship. I think that damn thing is going to cut us in two.’

The Interface edge, wheeling past the windows, had widened from the abstraction of a line into a glowing rod as broad as a human arm.

Dura wrapped her arms around herself. Behind her, the pigs were a comforting, warm mass, an oasis of familiarity. ‘At least try. Maybe you can get a purchase on the Interface’s magnetic field.’

Now, beyond the walls of the ship, there was a spectacular flash, a sudden storm of blue-white light which flooded the cabin and made her cry out. The pigs squealed, terrified again. The ship lurched. Hork rolled in his seat and Dura grabbed at the pigs’ restraining harness.

‘We’ve hit!’ she cried.

Hork dragged at his levers. ‘No. It’s the ship’s own field; it must be brushing against the edge ... The ship’s responding. Dura, I think you’re right; I think we’re starting to work against the artifact’s field. Keep feeding those animals, damn you!’

The flashing persisted and the shuddering of the ship assumed a steady, violent rhythm. Dura clung to the pigs’ harness, striving to feed the pigs with an unwavering rhythm of her own.

Slowly, painfully slowly, the wheeling of the edge lessened, and the blue glare which had filled the cabin began to diminish. Dura glanced through the windows; the edge was receding and the magnetic flashes lessened, growing fitful and irregular, before dying completely.

The three edges of the face were all around the ship now, a fence of pale light slowly ascending past her. At last the ship was passing through the face, Dura realized; they were actually entering the Interface.

‘Yes,’ she murmured. ‘But we’re hardly safe.’

Hork raised his hands over the control panel. Then he pushed all three of his levers forward, deliberately; the ship surged forward into the Interface. She heard the hum of current in the Corestuff bands around the hull. ‘We go on,’ Hork said.

Dura had expected to make out the blue lines of the Interface, this box of light, from the inside. But there was no sign of the other faces, the rest of the wormhole; instead, beyond the walls of the ship, there was only a darkness even deeper than the twilit glow of the underMantle. It was as if they were entering - not a box of light - but the mouth of a corridor, like one of Parz’s dingy alleys. In fact, it seemed that she could make out the lines of a corridor, stretching through the wormhole and on into infinity; black on black, it was like staring into a throat. Deep in the corridor there were flashes - sharp, silent and distant, light which splashed briefly over the dim walls. Slowly a picture assembled in her mind, each flash providing another fragment; the corridor was a smooth-walled cylinder perhaps five mansheights across and . . .

And how deep?

The walls were all around them now; the ebony throat enclosed the fragile craft as if it had been swallowed. She felt a rush of Air through the capillaries of her head; illuminated in stabs, fragments of the walls raced upwards past the ship like pieces of a dream. The walls seemed to converge at a great distance, closing around a point at infinity. But that was impossible - wasn’t it? - because the Interface itself, the four-faced frame of light, was only ten or a dozen mansheights across.

But of course the corridor was immensely long - impossibly long - for the very purpose of a wormhole was to connect far-distant places. And now she was entering such a wormhole; soon the ship would be passing through the device to emerge ...

Somewhere else.

For a moment, fear, primitive, irrational and stark, surfaced in her mind; it was as if the mystery of it all was ramming itself into her eyes, ears and mind. She closed her eyes and wrapped her fingers in the soft leather of the pig harness. Was she, now, going to crumble into superstitious panic?

The wormhole was an artifact, she told herself. And an artifact built by humans - by Ur-humans, perhaps, but by humans nonetheless. She should not cringe before a mere device.

She forced her eyes open.

The ship shuddered.

Dura cried, ‘Too fast! You’re going too fast, damn it; we’ll turn over if you don’t slow down . . . Are you crazy?’

The control levers were still buried inside Hork’s fleshy hands, but when he turned to her his wide face was empty, wondering. ‘It’s not me,’ he said slowly. ‘I mean, it’s not the ship ... we’re no longer propelling ourselves. Dura, we’re being drawn into the wormhole.’ He stared at the little control console, as if seeking an answer there. ‘And there’s nothing I can do about it.’

 Cris rode the turbulent Magfield almost automatically. He stared at the neutrino fount, fascinated, almost forgetting his own peril. The fount was a tower, dark, unimaginably massive, thrusting out of the turbulent mass of the Quantum Sea. As it rose into Mantle Air, the viscous purple Sea-stuff crusted over, shattering, the fragments spiralling upwards around the dense-packed flux lines of the Magfield.

Here was stuff from deep in the heart of the Star - deeper than any Bell had gone, deeper perhaps even than Hork’s wooden ship would reach. Here was an expulsion of material from the immense, single nucleus that was the soul of the Star, from within the nebulous boundary between Sea and Core. The fount’s material was hyperonic; each hyperon was a huge cluster of quarks far more massive than any ordinary nucleon, and the hyperons were bound together by quark exchanges into complex, fractal masses. But as the material spewed up through the throat of the Pole its structure was collapsing, unable to sustain itself in the lower-density regime of the Mantle. The quark bags were breaking apart, releasing a flood of energy, and reforming as showers of nucleons; and  the free nucleons - protons and neutrons - were congealing rapidly into chunks of cooling nuclear matter.

That deadly hail was now lancing through the Mantle, and would soon come streaming upwards around the City. And he felt the energy released by that huge wave of hyperonic decay as it surged upwards, the neutrinos sleeting through his body, hot and needle-sharp, on their way to the emptiness above the Crust.

Now, even as he watched, the spiralling paths of the charged chunks of freezing Core-matter seemed to be distorting - flattening - as if the Magfield itself were changing, in response to the disaster.

Suddenly Cris understood.

The Magfield was changing. The irruption of this immense freight of charged material from the Core had disrupted the field; the Sea-fount was like an electrical current, unimaginably strong, passing through the heart of the Star’s Magfield Pole, temporarily competing with the great magnetic engines at the Core of the Star itself. What he’d felt - the unexpected surges in the field - had been no more than distant echoes of that huge disturbance.

. . . But now another of those magnetic echoes hurtled up around him. This time his feet slipped from the board and he fell forward, crying out; the board slammed against his chest and thrust him upwards towards the Crust. He clung to the board helplessly, his legs scrabbling across its smooth surface, as he rose faster than he could ever have Surfed. If he lost the board he was finished, he knew. His mind raced. Perhaps he would be thrown beyond the Crust, board and all! What then? Would his body collapse into cooling fragments in the emptiness beyond, just as the Core material froze in the Mantle?

As it happened, would he be aware?

But the upward surge subsided, as suddenly as it had come.

The board stabilized in the Air. Gasping, Cris dragged himself forward across the board; his chest ached from the pressure of the board in its flight. There was the City, far below him, but still close enough for him to make out detail - the Spine, the gaping cargo ports, the encrustation of Garden on its upper surface. He felt a surge of relief, and even a little shame; he couldn’t have been thrown so impossibly high after all.

Carefully, cautiously, he tucked his knees under him, rested his feet against the board, and stood up. The Magfield was quivering like a live thing under him, and he rocked the board against it, tilting his aching ankles; but, for the moment, the field was fairly stable. Predictable. He could Surf on it . . . and he was going to have to, if he was to make it through this.

He glanced around the sky. He was alone now; there was no sign of any of the other hundred Surfers. Again he felt a burst of triumph, accompanied by shame. Had he survived because he was the best? Or the luckiest, perhaps?

And, he reminded himself, he might join the rest in the anonymity of death yet, before this day was through.

The vortex lines around him writhed, tortured by instabilities, by impossible, ungainly forms which warped as they propagated, gathering energy. The end  of the vortex lines - the boundary of the volume of Air in which there were  no vortex lines - was rushing towards him, a wall of emptiness. In that region, he knew, the turbulence of the Air, lashed by the neutrino storm from the Core, was such that its superfluid properties had broken down. He wouldn’t be able to Surf; the friction would be impossible. Damn it, he wouldn’t be able to breathe. His capillaries would clog, his heart strain at the thickening Air . . .

He shook his head, tried to focus. He looked down. He had to get back to the City before the turbulence reached him. (That remote part of him prodded his mind over this. Why should he be any safer in the City than outside?) Again he shook his head, growling at himself. The City was the only place to go, safe or not. Therefore he would go there. But already the chunks of frozen Sea-stuff were hurtling up around the City. A graze from one of those . . .

Thinking about it was pointless. He spread his feet against the board, bent his legs, and thrust.

He Surfed as he’d never Surfed before - perhaps as nobody had Surfed before. He thrust at the board again and again, ramming its Corestuff web across the shaking Magfield. He soared between rippling vortex lines, ducking and swooping. Soon he was moving so quickly that the residual normal-fluid component of the Air whipped at his hair, his face. But still he accelerated, slamming his feet against the board until his soles ached.

There was something in the distance, a new factor in the chaos the sky had become. He risked a brief glance. He saw lines crossing the sky, lancing down through the Crust across the vortex lines, and penetrating the Core - blue-white beams which stirred the Core like spoons.

Now he was entering the inverted rain from the exploded Sea. The frozen Sea-fragments were irregular, solid chunks, two or three mansheights across. They tumbled upwards through the Air around him, sharp edges sparkling, Sea-purple laced through their interior. The fragments had their own, whirling magnetic fields; ghostly flux-fingers plucked at Cris as they passed him. He followed a curving path, dipping down over the Pole towards the City; flexing his legs, his hips, his neck, he slalomed through the crumbling vortex lines, the Sea-fragments.

What sport! It was wonderful! He roared aloud, yelling out his exhilaration.

The City was ahead of him now. It seemed to balloon out of the Air, its Skin swelling before him, uneven, ugly, as if being inflated from within.

He was almost home.

By the blood of the Ur-humans, he thought. I might actually live through this. And if he did, what a tale he would have to tell. What a hero he would become . . .

But now the Magfield surged again, betraying him.

This time he fell back; his spine was slammed against his board. The breath was knocked out of him, and he tumbled off the board, vainly clutching for its rim.

The board fell away from him, tumbling across the face of the City.

Falling naked through the Air, he watched the board recede. He tried to Wave, to rock his legs through the Air, but his strength was gone; he could get no purchase on the Magfield.

He was moving too fast, in any case.

Oddly he felt no fear, only a kind of regret. To have come so close and not to have made it . . .

The Skin of Parz was huge before him, a wall across the sky.
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All around the City, cooling fragments of the Quantum Sea, huge and threatening, streamed upwards from the Pole. In the Stadium, there was panic.

Adda leaned forward in his cocoon and peered down. The bulk of the Stadium was a turbulent mass of human torsos and struggling limbs; even as he watched, the network of delicate guide ropes which had criss-crossed the Stadium collapsed, engendering still more chaos as a thousand people struggled to escape. The crowd, screaming, sounded like trapped animals. Lost in the melee, Adda saw the purple uniforms of stewards and food vendors scrambling along with the rest.

They all wanted to get out, obviously. But get out to what? Where was safety to be found - inside the cosy Skin of the City? But that Skin was just a shell of wood and Corestuff ribs; it would burst like scraped leather if ...

He was kicked in the back, hard. He gasped as the Air was forced out of his lungs, and he fell forward; then the rope fixing his cocoon on one side parted, and he was spun around.

He struggled out of his cocoon, ignoring the protests of stiff joints, and prepared to take on whoever had struck him. But it was impossible to tell. The Committee Box was full of panicking courtiers, their made-up faces twisted with fear, fighting free of cocoons and restrictive robes. Adda opened his mouth and laughed at them. So all their finery, and fine titles, offered no protection from mortal terror. Where was their power now?

Muub was struggling out of his own cocoon with every expression of urgency.

Adda said, ‘Where will you go?’

‘The Hospital, of course.’ Muub gathered his robes tight around his legs and glanced around the Box, looking for the fastest way out. ‘It’s going to be a long day’s work ...’ Apparently on impulse, he grabbed Adda’s arm. ‘Upfluxer. Come with me. Help me.’

Adda felt like laughing again, but he recognized earnestness in Muub’s eyes. ‘Why me?’

Muub gestured to the scrambling courtiers. ‘Look at these people,’ he said wearily. ‘Not many cope well in a crisis, Adda.’ He glanced at the upfluxer appraisingly. ‘You think I’m a little inhuman - a cold man, remote from people. Perhaps I am. But I’ve worked long enough as a Physician to gain a functional understanding of who can be relied on. And you’re one of them, Adda. Please.’

Adda was surprisingly moved by this, but he pulled his arm free of Muub’s grasp. ‘I’ll come if I can. I promise. But first I have to find Farr - my kinsman.’

Muub nodded briskly. Without another word he began to work his way through the crowd of courtiers still blocking the Box’s exit, using his elbows and knees quite efficiently.

Adda glanced down at the crowded Stadium once more. The crush there was becoming deadly now; he saw imploded chests, limp limbs, Air-starved faces like white flowers in the mass of bodies.

He turned away and launched himself towards the exit.

 Farr could be in any of a number of places - with the Skin-riders outside the City itself, or up somewhere near the Surfer race, or down in the Harbour with his old work-friends - but he would surely make for the Mixxaxes’ to find Adda. The Mixxaxes’ part of the mid-Upside was on the opposite side of Parz, and Adda began the long journey across a City in turmoil.

It was as if some malevolent giant, laughing like a spin-storm, had taken the City and shaken it. People, young and old, the well-dressed rich and drab manual workers alike, fled through the corridor-streets; screams echoed along the avenues and Air-shafts. Perhaps each of these scurrying folk had some dim purpose of their own in the face of the Glitch - just as Adda did. But collectively, they swarmed.

To Adda it was like a journey through hell. Never before had he felt so confined, so enclosed in this box built by lunatics to contain lunatics; he longed to be in the open Air where he could see what the Star was doing. He reached Pall Mall. The great vertical avenue was full of noise and light; people and cars swarmed over each other, Speakers blaring. Shop-fronts had been smashed open, and men and women were hastening through the crowds with arms full of goods - clothes, jewellery. Above his head, at the top of the Mall - the uppermost Upside - the golden light of the Palace Garden filtered down through the miniature bushes and ponds, as peaceful and opulent as ever. But now lines of guards fenced off the grounds of the Palace from any citizen who thought that might be a good direction to flee.

Adda, close to the centre of the Mall now, felt an absurd impulse to laugh.  Guards. Looters . . . What did these people hope to achieve? What did they think was happening to the world around them? It would be a triumph if their precious City survived this disaster intact enough for the looters to find an opportunity to flaunt their ill-gotten wealth.

As if in response to his thought, the City lurched.

The Mall - the huge vertical shaft of light and people around him - leaned to the right. He flailed at the Air, scrabbling for balance. The street had shifted with shocking suddenness. There was an immense groan; he heard wood splintering, clearwood cracking, a high-pitched scream which must be the sound of a Corestuff rib failing.

People rained through the Air.

Helpless, they didn’t even look human - they were like inanimate things, carvings of wood, perhaps. Their bodies hailed against shop-fronts and  structural pillars; the Mall echoed with screams, with small, sickening crunches.

A woman slammed against Adda’s rib-cage, knocking away his breath once more. She clung to him with desperate strength, as if she thought he might somehow save her from all this. She must have been as old as Adda himself. She wore a rich, heavy robe which was now torn open, revealing a nude torso swathed in fat, her loose dugs dangling; her hair was a tangled mess of blue-dyed strands with yellow roots. ‘What’s happening? Oh, what’s happening?’

He pulled the woman away from his body, disengaging her as kindly as he could. ‘It’s a Glitch. Do you understand? The Magfield must be shifting - distorted by the charged material erupting from the Quantum Sea. The City is trying to find a new, stable ...’

He stopped. Her eyes were fixed on his face, but she wasn’t listening to a word.

He pulled her robe closed and tied it shut. Then he half-dragged her across the Mall and left her clinging to a pillar before a shop-front. Perhaps she’d recover her wits, find her way to her home. If not, there was little Adda could do for her.

He found an exit to a side-street. He Waved his way down it with brisk thrusts of his legs, trying to ignore the devastation around him.

 The journey through the wormhole lasted only heartbeats, but it seemed an eternity to Dura. She clung to her place, feeling as helpless and as terrified as the squealing pigs.

Out of control, despite all Hork’s vain heavings at the console, the ‘Flying Pig’ rattled against the near-invisible walls of the corridor. Spectacular flashes burst all around the clumsy vessel.

The end came suddenly.

Light - electric blue - blossomed from the infinity point, beneath the plummeting craft at the terminus of the corridor. The light hurtled up the corridor like a fist, unavoidable. Dura stared into it, feeling its intensity sting her eyes.

The light exploded around them, flooding the ship and turning the cabin’s lanterns into green wraiths. The pigs screamed.

Then the light died away - no, she realized; the light had congealed into a framework around them, another tetrahedral Interface. The finely drawn cage of light turned around them with stately grace; evidently the ‘Pig’, spewed out of the wormhole, had been brought almost to rest, and was now tumbling slowly.

Beyond the cage of light there was only darkness.

Dura glanced around the ship. There wasn’t any obvious sign of damage to the hull, and the turbine was still firmly fixed in place. The squeals of the pigs, the stink of their futile escape-farts, slowly subsided.

Hork remained in the pilot’s seat. He stared out of the windows, his large mouth gaping like a third eyecup in the middle of his beard.

Dura drifted down towards him. ‘Are you all right?’

At first her question seemed not to register; then, slowly, his head swivelled  towards her. ‘I’m not injured.’ His face twisted into a smile. ‘After that little trip, I’m not sure how healthy I am, but I’m not injured. You? The pigs?’

‘I’m not damaged. Nor are the animals.’

‘And the turbine?’

She admired his brisk dismissal of the wonders of the journey, his focus on the practical. She shrugged.

He nodded. ‘Good. Then we have the means to move.’

‘ ... Yes,’ she said slowly. ‘I suppose so. But only if the Magfield extends this far.’

He studied her face, then peered out of the craft uncertainly. ‘You think it mightn’t? That we’ve moved beyond the Magfield?’

‘We’ve come a long way, Hork.’

She turned away, dropping her eyes to her hands. The shadows cast on her skin were soft, silvery; the diffuse glow seemed to smooth over the age-blemishes of her flesh, the wrinkles and the minute scars.

. . . Silvery?

Outside the ship, the light had changed.

She moved away from Hork and peered out of the ship. The vortex-blue tetrahedron had disappeared. There was a room around the ship now, a tetrahedral box constructed of some sheer grey material. It was as if this skin-smooth substance had plated over the framework, turning the Interface from an open cage into a four-sided box which encased the ‘Pig’.

The walls weren’t featureless, though. There was some form of decoration - circular, multicoloured patches - on one wall, and, cut in another, a round-edged rectangle which could only be a door.

. . . A door to what?

Hork scratched his scalp. ‘Well. What now? Did you see where these walls came from?’

Dura pressed her face to a clearwood window. ‘Hork, I don’t think we’re in the underMantle any more.

‘You’re guessing.’ His face was creased with frustration.

She pointed to the room beyond the window. ‘I think that’s Air out there. I think we could live out there.’

‘How can you know that?’

‘Of course I can’t know.’ Dura felt a calm certainty fill her. She was starting to feel safe, she realized, to trust the powers into whose hands she’d delivered herself. ‘But why would we be brought to a place which is lethal for us? What would be the point?’

He frowned. ‘You think this is all - designed? That our journey was meant to be this way, to bring us here?’

‘Yes. Since we entered the wormhole we’ve been in the hands of the ancient machines of the Ur-humans. Surely they built their machines to protect us. I think we have to trust them.’

Hork took a deep breath, the fine fabric of his costume scratching over his chest. ‘You’re saying we should go out there. Shut down the turbine and our magnetic shell - leave the “Pig” and go outside.’

‘Why else did we come here?’ She smiled. ‘Anyway, I want to see what those markings on the wall are.’

‘All right. If we’re not crushed in the first instant we’ll know you’re right.’ The decision made, his manner was brisk and pragmatic. ‘And I guess the pigs need a rest anyway.’

‘Yes,’ Dura said. ‘I believe they do.’

Hork turned to his control console and threw switches. Dura tended to the pigs, providing them with healthy handfuls of leaves. As they fed, their flight-farts died to a trickle and the turbine slowed with a weary whirr.

The cabin fell silent, for the first time since the departure from Parz.

Hork whispered, ‘It’s gone. Our magnetic field. It’s shut down.’

For a moment Hork and Dura stared at each other. Dura’s heart pounded and she found it impossible to take a breath.

Nothing had changed; the ship still tumbled slowly within the cool grey walls of the wormhole chamber.

Hork grinned. ‘Well, we’re still alive. You were right, it seems. And now ...’ He pointed to the hatch in the upper end of the craft. ‘You first,’ he said.

 The hatch opened with a soft pop.

Dura winced as gas - Air? - puffed into the ship past her face. She found herself holding her breath. With an effort of will she exhaled, emptying her lungs, and opened her mouth to breathe deeply.

‘Are you all right?’

She sighed. ‘Yes. Yes, I’m fine. It’s Air all right, Hork ... We were expected, it seems.’ She sniffed. ‘The Air’s cool - cooler than the ship. And it’s - I don’t know how to describe it - it’s fresh. Clean.’ Clean, in comparison to the murky Air of the City to which she’d grown accustomed. When she closed her eyes and drew in the strange Air it was almost like being back with the Human Beings in the upflux.

. . . Almost. Yet the Air here had a flat, lifeless, artificial quality to it. It was scrubbed clean of scents, she realized slowly.

Hork pushed past her and out into the room beyond. He looked around with fists clenched, aggressively inquisitive, his robe garish against the soft grey light of the walls. Dura, suppressing pangs of fear, followed him away from the wooden ship’s illusory protection.

They hung in the Air of the wormhole chamber. The ‘Flying Pig’ tumbled slowly beside them, a scarred wooden cylinder crude and incongruous within the walls of this finely constructed room.

‘If the Ur-human builders could see us now, I wonder what they would say?’

Hork grunted. ‘Probably, “Where have you been all this time?”’ He Waved experimentally and moved forward a mansheight or so. ‘Hey. There’s a magnetic field here.’

‘Is it the Magfield?’

‘I don’t know. I can’t tell. If it is, it’s weaker than I’ve ever felt it before.’

‘Maybe it’s artificial . . . put here to help us move around.’

Hork grinned, his confidence growing visibly. ‘I think you’re right, Dura.

These people really were expecting us, weren’t they?’ He looked over his shoulder at the ‘Pig’, inspecting the ship briskly. He pointed, his embroidered sleeve flapping. ‘Look at that. We’ve brought a passenger.’

Dura turned. There was something clinging to the side of the craft; it was like a huge, metallic leech, spoiling the clean cylindrical lines of the ship. ‘It’s Corestuff,’ she said. ‘We’ve brought a Corestuff berg with us, all the way through the wormhole. It must have stuck to our field-bands . . .’

‘Yes,’ Hork said. ‘But by no accident.’ He made a mock salute to the lump of Corestuff. ‘Karen Macrae. So glad you could accompany us!’

‘You think she’s in there? In that berg?’

‘Why not?’ He grinned at her, his eyecups dark with excitement. ‘It’s possible. Anything’s possible.’

‘But why?’

‘Because this trip is as important to Karen Macrae as it is to us, my dear.’ Dura flexed her legs; the Waving carried her easily through the Air. She moved away from the hulk of the ‘Pig’ and towards the walls of the chamber. Tentatively she reached out a hand, placed it cautiously on the grey wall material. Beneath her fingers and palm its smooth perfection was unbroken. It was cool to the touch - not uncomfortably so, but a little cooler than her body.

‘Dura.’ Hork sounded excited; he was inspecting the wall display Dura had seen from within the ‘Pig’. ‘Come and look at this.’

Dura Waved briskly to Hork; side by side they stared at the display.

Two circles, differing in size, had been painted on the wall. The larger was coloured yellow and was perhaps a micron wide. The colour was deepest at the heart of the circle and lightened, becoming almost washed out, as the eye followed the colour out to the edge of the circle. The disc was marred by a series of blue threads which swept through its interior - a little like vortex lines, Dura thought, except that these lines did not all run in parallel, and in places even crossed each other.

Each blue line was terminated by a pair of tiny pink tetrahedra, one at each end. Most of the tetrahedra had been gathered into the centre of the disc, so that the lines looped around the heavy amber heart of the disc. But five or six of the lines broke free of the knot at the centre. One of them terminated at a pole of the disc, just inside its surface. The rest of the lines led, in wavering spirals, out of the disc itself, and crossed the empty space of the intervening wall to the second, smaller circle; a half-dozen tetrahedra jostled within the small circle like insects.

Dura frowned, baffled. ‘I don’t understand. Perhaps these little tetrahedra have something to do with the wormholes ...’

‘Of course they do!’ Hork’s voice was brisk and confident. ‘Can’t you see it? It’s a map - a map of the entire Star.’ He traced features of the diagram with his fingertip. ‘Here’s the Crust; and within it - this outermost, lighter band - is the Mantle, which contains the Air we breathe. All the world we know.’ His fingertip gouged a path into the heart of the Star image. ‘These darker sections are the underMantle and the Quantum Sea - and here’s the Core.’

‘And the tetrahedra, the threads connecting them ...’

‘ ... are maps of the wormholes!’ His eyecups were wide and filled with the grey light of the chamber. ‘Isn’t it obvious, Dura? Look.’ He jabbed at the ‘Core’. ‘And here are the wormhole Interfaces, brought into the Core by the Colonists after the Core Wars. Most of the Interfaces, anyway. And so the wormhole corridors - marked by these threads - lead nowhere but back to the Core.’

The implications of his words slowly sank into her. ‘So there are many wormholes - dozens, hundreds - not just the one we travelled in?’

‘Yes. Just think of it, Dura; once the wormholes must have riddled the Star.’ He shook his head. ‘Well, the Colonists put a stop to that. Now we’re reduced to crawling around the Star in wooden boxes drawn by Air-pigs.’ Again anger, resentment welled in his voice.

‘Do you think we’re still here?’ She pointed to the Core of the Star map, at the knot of wormholes which looped around it.

‘No,’ he said briskly. ‘Why would we be given an Interface which took us into the Core? Remember, the Colonists have a goal too - they also have to find a way to stop the Glitches. They surely can’t use the wormholes themselves - after all, we know the wormholes were built for humans. Real humans, I mean. Us. So they have to rely on us.’

She found herself shivering. ‘Then if we’re not in the Core, we must be here.’ She drew her finger along the threads of wormhole paths which left the main circle and crossed the grey spaces to the second, smaller disc. ‘ . . . Outside the Star.’ She looked at him. ‘Hork - what are we going to find when we open the door to this chamber?’

He stared into her eyes, his brashness gone, utterly unable to answer.

 Farr was waiting for Adda at Toba Mixxax’s home. Ito Mixxax was there, but not Toba or Cris. The City-tilt had made a mess of the Mixxaxes’ domesticity: crockery and other material had been smashed against the walls, and fragments drifted in the Air.

Ito had her arm around Farr, trying to comfort or reassure him; when Adda opened the door to the home, Farr greeted his arrival with relief, a smile, while Ito looked merely disappointed that it wasn’t her husband or son. They were both uninjured, though Farr looked shocked. Adda came to them both and placed a hand on their shoulders. The three of them drifted there, at the centre of the Mixxaxes’ cosy room, their human warmth sufficient for a brief moment.

Then they pulled apart. Ito Mixxax looked drawn, but composed. ‘What are you going to do? Do you want to stay here?’

He looked at Farr. The boy must be worried sick about his sister. But it would do no good to stay here and let him brood. Besides, despite its lingering domesticity, what sanctuary was this place, any more than the rest of Parz? ‘We’re going to the Hospital,’ he said firmly. ‘Or at least, we’ll try to get there. We’ll find work to do there. What about you?’

‘Toba was with me at the Games. In the Stadium.’ She sighed, looking more weary than afraid. ‘We got separated. I’ll have to wait for him here. Then we’ll start searching for Cris, I suppose. We ought to be able to get the car out of the  City.’ She looked at Adda, appraising him, evidently trying to concentrate on his needs. ‘Do you want to rest here? Are you hungry?’

‘No.’ He reached for Farr; the boy took his hand, meekly, like a child. ‘Come on, Farr. It’s not food they’ll be short of in that damn Hospital, but strength, and courage, and ingenuity. And ...’

There was an explosion from the heart of the City - no, not an explosion, Adda thought, but an immense tearing sound, a huge exhalation.

There was a moment of stillness. Then a shock passed through the City.

The very fabric of the structure seemed to flex. The little room rattled around them, and the fragments of crockery, already smashed, rattled in a thin hail against the walls.

When the tremor had passed, Farr asked, ‘What was that? Another settling in the Magfield?’

‘I don’t think so. That was sharper - more abrupt . . . Come, lad. Let’s move.’

Ito kissed them both quickly on the cheek. ‘Be safe,’ she said.

The Hospital of the Common Good was in the upper Downside, and Adda decided that the quickest way to get there - the most likely to be clear - would be through Pall Mall. So he and Farr Waved along one of the main artery streets towards the broad axis of the City. It was a little easier to move now, Adda found; most people must have reached whatever destination they had been looking for - or, he reflected sadly, be lying hurt in some corner of the City. But the Air-cars were an increased menace. The cars soared along the emptying streets behind teams of terrified Air-pigs; several times the Human Beings had to lurch aside to stop themselves being run down. Once they came across a car which had embedded itself nose-first into a shop-front. There was no sign of the driver, but the Air-pig team was still attached to its harness. The pigs strained against their restraints, their circular mouths wide as they screamed.

Farr loosened the harness. Released, the pigs fled away into the shadows of the corridors, caroming from the walls like toys.

They reached the junction of the artery-street and the Mall. Adda rested at the street’s rectangular lip for a moment, then prepared to launch himself out into the main shaft. But Farr grabbed his arm and held him back. The boy pointed downwards. Adda stared into his face, then squinted down, blinking to clear his good eyecup.

The lower end of the Mall - the huge spherical Market - was filled with light. Too much light, which glinted from the guide rails, stall sites, the huge execution Wheel ... Yellow Air-light, which flooded into the heart of the City from a new, ragged shaft that cut right through the Mall itself, just above the Market.

So here was the cause of the shock they had experienced with Ito.

The edges of the shaft were neat - so neat that Adda might almost have thought it was man-made, another avenue. But the cross-section of this shaft was irregular - formless, nothing like the precise rectangles and circles which defined Parz - and it was off-centre, askew, too wide.

Adda drifted out into the Mall a little way and stared down at the gash.

The inner skin of the Mall had been sloughed away, shops and homes scoured off as cleanly as if by a blade. And within the gash itself he could see the cross-sections  of cut-open homes, shops. There were splashes of broken flesh. He heard human voices, but no screams: there were groans, and low, continuous weeping.

Farr joined him in the Air. ‘What is it? What’s happened?’

‘A Sea-fragment,’ Adda said grimly. ‘The City has been hit. Looks as if the berg passed straight through ... We’re lucky the City wasn’t smashed wide open . . . Come on, Farr. Let’s see if that damn Hospital is still working.’

They dropped down the wide, almost empty shaft of the Mall, searching for a way to get to the Hospital.




24

Hork ran his thick fingers round the seam of the door. Then, impatient, Waving to give himself leverage, he laid his hands flat against the door and shoved.

The door swung back on invisible hinges, heavy and silent; Air hissed.

Through the doorway Dura caught glimpses of another, larger chamber, walled by more of the featureless grey material.

For a moment Hork and Dura hesitated before the doorway.

‘Let’s get on with it,’ Hork growled. He grasped the edges of the doorframe. With a single fluid movement he hauled his bulk through; his small feet, Waving gently, disappeared into the frame.

With a sigh, Dura took hold of the frame. Like the rest of the wall material the frame edges were cool to the touch, but the walls seemed knife-thin and the edges dug into her palms. She laid her hands carefully on the outer surface of the wall, beyond the frame, and pushed herself through.

The outer chamber was another tetrahedron - and constructed of the ubiquitous grey-bland material - but perhaps ten times as large, a hundred mansheights across or more. This room would be as large as any enclosed space in Parz City. The chamber from which she had emerged floated at the heart of this new room, its vertices and edges aligned with the chamber within which it was embedded. Dura wondered vaguely what was holding the smaller chamber in place; there were no signs of struts, supports or ropes.

Perhaps they were in a nest of these tetrahedral chambers, one contained in the other, she speculated; perhaps if they went beyond these walls they would swim into a third chamber, ten times larger again, and then onwards ...

But there was no door in this outer chamber. The walls were featureless: unbroken even by the map device which had adorned the inner cell. There must be no way out; maybe this was the end of their journey.

Hork came Waving towards her. ‘Dura. I’ve found something.’ Taking her by the hand he half-dragged her around the inner cell. He Waved to a stop, causing Dura to bump against him, and pointed to his find. ‘There. What do you think of that?’

It was a box, irregularly shaped, about half a mansheight across. Dura circled the thing warily a few microns from where it hovered in the Air. Sculpted of the familiar grey wall material, it consisted of a massive block from which a thinner  rectangular plate protruded; smaller cylinders stretched forward from the sides of the rectangle . . .

Its function was unmistakable.

‘It’s a seat,’ she said.

Hork snorted impatiently. ‘Obviously it’s a damn seat.’ He prowled around the object, poking boldly at its surfaces. Levers - thick stumps apparently designed for human fists - protruded from the end of each of the chair’s arms. A swivelling pointer was inset into the left arm.

Dura asked, ‘Do you think it’s meant for us . . . I mean, for humans?’

Hork groaned. ‘Of course it is.’

Dura was offended. ‘There’s nothing obvious about this situation, Hork. If that map was right, we’ve travelled across space - away from the Star itself. Why should we expect anything but utter strangeness? It’s a miracle we’ve found Air to breathe, let alone ... furniture.’

He shrugged; the fat-covered muscles flowed under his coverall. ‘But this is obviously meant for humans. See how the back, the seat have been moulded?’ And, before Dura could protest, Hork swivelled his bulk through the Air and settled into the chair. At first he wriggled, evidently uncomfortable - he even looked alarmed - but soon he relaxed and assumed a broad smile. He rested his hands on the arms of the chair; it seemed to match the shape of his massive body. ‘Perfect,’ he said. ‘You know, Dura, this chair must be three hundred generations old. And yet it looks as good as new, and it fits my bulk as well as if it had been designed by the best Parz craftsmen.’

Dura frowned. ‘You didn’t seem so happy when you got into the seat.’

He hesitated. ‘It felt odd. The surfaces seemed to flow around me.’ He grinned, his confidence recovering. ‘It was adjusting to me, I suppose. It was disconcerting, but it didn’t last long ... What do you think these levers are for?’ His massive fists hovered over the rods protruding from the seat-arms.

‘No!’ She laid her hands over his.

After a moment he relaxed and lifted his hands away from the levers, leaving them untouched. ‘Interesting,’ he said mildly. ‘These look just like the control levers in the “Flying Pig”. Maybe there are some basic commonalities of human design, a certain way things just have to be ...’

‘But,’ she said firmly, ‘unlike with the “Pig” we don’t have the faintest idea what these controls are for.’

Hork looked like a reprimanded child. ‘Well, as you told me earlier, we’re not going to make any progress unless we take a few chances.’ He glanced down at the arrow device inset in the left arm of the seat. ‘What about this, for instance?’

Dura Waved closer. The arrow was a finger-thick cylinder hinged at its centre; it lay at the heart of a small crater gouged out of the chair. The crater’s rim was marked by a band divided into four quarters: white, light grey, dark grey, black. The arrow was pointing at the black quadrant. It seemed obvious that the arrow was designed to be twisted by the occupant of the chair.

Hork looked up at her. ‘Well? This seems harmless enough.’

Dura suppressed a manic giggle. ‘You haven’t the faintest idea what it is . . .’

‘Damn you, upfluxer, we didn’t come all this way to cower.’ And with a convulsive movement he grabbed the arrow and twisted it.

The device clicked through a quarter of a turn.

Dura flinched, wrapping her arms around her body. Even Hork could not help but wince as the arrow came to rest, pointing to the dark grey quadrant of the scale band. Then he exhaled heavily. ‘See? No harm done . . . In fact, nothing seems to have happened at all. And ...’

‘No.’ She shook her head. ‘You’re wrong.’ She pointed. ‘Look . . .’

Hork twisted in the seat.

The walls of the chamber had turned transparent.

 Bzya was dozing, hands loosely wrapped around the Bell’s axial support pole, when the blue flashes started.

He snapped awake.

This had been a long, fruitless dive, and he had been looking forward to home, to breaking some beercake with Jool. But now something was wrong.

He scanned quickly around the cabin. Hosch, his only companion on this trip, was awake and alert; they shared a brief, interrogative glance. Bzya placed his hands gently on the polished, worn wood of the support pole. No unusual vibration. He listened to the steady hum of the great Corestuff hoops which bound about the hull of the Bell; the sound was an even thrumming, telling him that the current from the City still flowed down the cables as steadily as ever, throwing a magnetic cloak around their frail ship. He looked through the nearest of the Bell’s three small windows. The Air outside - if it could be graced with the name, this far down - was a murky yellow, but bright enough to tell him that they were somewhere near the top of the underMantle. He could even see the shadow of the Spine; they were still close to its lower tip, not much more than a metre below the City . . .

There. Another of the blinding blue flashes, just beyond the window. It was electron-gas blue and it seemed to surround the ship; shafts of blue light shone briefly through the small round windows into the cabin.

The Bell lurched.

Hosch wrapped his thin hands around the support pole. ‘Why aren’t we dead?’

It was a good question. Clouds of electron gas around a Bell usually meant current surges in the Corestuff hoops. Maybe the cable from the Harbour was fraying, or a hoop failing. But if that was so the Bell’s field would fail almost immediately. The Bell should have imploded by now.

‘The current supply is still steady,’ Bzya said. ‘Listen.’

They both held their breath, and looked into the Air; Hosch adopted the empty-eyed expression of a man trying to concentrate on hearing.

Another flash. This time the Bell actually rocked in the soupy underMantle, and Bzya, clinging tightly to the pole, was swung around like a sack. He pulled himself closer to the pole and wrapped his legs around it.

The supervisor’s breath stank of meat and old beercake. ‘Okay,’ he said. ‘We know the Harbour supply is steady. What’s causing the flashes?’

‘There have to be current surges in the Corestuff hoops.’

‘If the City supply is steady that’s impossible.’

Bzya shook his head, thinking hard. ‘No, not impossible; the surges are just caused by something else.

Hosch’s mouth pursed. ‘Oh. Changes in the Magfield. Right.’

The Bell wasn’t malfunctioning; the Magfield itself was betraying them. The Magfield had become unstable, and it was inducing washes of charge flow in their protective hoops and dragging them away from their upward path to home.

‘What’s causing the Magfield to vary?’ Bzya asked. ‘Another Glitch?’

Hosch shrugged. ‘Hardly matters, does it? We’re not going to live to find out.’

There was an upward jolt, this time without the accompanying blue flash.

Bzya grasped the pole. ‘Feel that? That was the Harbour. They’re pulling us up. We’re not dead yet. They’re trying to ‘

And then the blue light came again, and this time stayed bright. Bzya felt the writhing Magfield haul at his stomach and the fibres of his body, even as it tore at the Bell itself.

Electron gas sparked from his own fingertips in streamers. It was really quite beautiful, he thought absently.

The Bell was hurled sideways, away from the Spine. Bzya’s hands were torn from the support pole. The Bell’s curving wall came up, like a huge cupped palm, to meet him. His face rammed into a window, hard. His body bent backwards as it crammed itself into the tight inner curve of the wall. The structure of the Bell shuddered and groaned, and there was a distant, singing sound above him. That was the cables breaking, he thought through his pain. He felt oddly pleased at his own cleverness at such a deduction.

The walls wrenched, settled; the Bell rolled.

He fell into darkness.

 Beyond the transparent walls, huge, ghostly buildings hovered over the humans.

The third chamber was immense, sufficient to enclose a million Parz Cities. The walls - made of the usual grey material, it seemed - were so far away as to be distant, geometric abstractions. Maybe this strange place was a series of nested tetrahedra, going on to infinity ...

She Waved to Hork and reached out for him, blindly; still in the chair, he took her hands, and although his grip was strong she could feel the slick of fear on his palms. For a heartbeat she felt an echo of the passion they’d briefly found, in flight from terror during the journey.

The transparent structures hovered around them like congealed Air. They were translucent boxes hundreds of thousands of mansheights tall. And within some of the buildings more devices could be seen, embedded; the inner structures were ghosts within ghosts, grey on grey.

The tetrahedral box containing the ‘Pig’, the solid little chair, Hork and Dura themselves, were like specks of wood adrift in some mottled fluid. In fact, she realized, the whole of the tetrahedron they occupied was embedded inside one of the huge buildings; its grey lines sectioned off the space around them, and she looked out through its spectral flesh.

‘Why do you suppose we can’t see these things clearly? And I wonder what their purpose is. Do you think . . .’

Hork was peering up at the ‘building’ they were embedded in. He stared into its corners and at its misty protuberances, and then glanced down quickly at the chair he sat in.

‘What’s wrong?’

‘The ghost-building we’re inside. Look at it ... It has the same shape as this chair.’ The grey light of the translucent forms pooled in his eyecups. ‘It’s a hundred thousand times the size, and it’s made of something as transparent as clear- wood and thinner than Air . . . but nevertheless, it’s an immense - spectral -  chair.’

She lifted her head. Slowly she realized that Hork was right. This immense ‘building’ - at least a metre tall - had a seat, a back; and there, so far above her it was difficult to see, were two arms, each with its control lever.

Hork grinned, his face animated. ‘And I think I know what it’s all for. Watch this!’

He twisted his body. His chair swivelled in the Air.

She gasped, Waving away in alarm; but the chair came to rest, and no damage seemed to have been done. ‘What are you doing?’

‘Don’t you understand yet? Look up!’

She tilted her head back.

The other ‘chair’ - the ghostly analogue - had turned too, swivelling to match Hork’s lurch.

‘See?’ he crowed. ‘The chair is keyed to mine, somehow; whatever I make mine do, the big one must follow.’ Hork swung this way and that, laughing like a child with a toy. Dura watched the giant analogue dance clumsily, aping Hork’s movements like some huge pet. Presumably, she thought, when the device swivelled, its substance must be moving around her - through her, in fact, like an unreasonable breeze. But she felt nothing - at least, no more than an inner chill which could as easily be caused by her awe and fear.

At last Hork tired of his games. ‘I can make it do whatever I want. He looked a little more thoughtful. ‘And so if I pull these levers ...’

‘No. We need to work this out, Hork.’ She looked up. ‘This - ghost, this City-sized artifact - is a seat big enough for a giant . . .’

‘That’s obvious. But ...’

‘But,’ she interrupted, ‘a giant of a certain form . . . a human-shaped giant, metres tall.’ She studied his face, waiting for him to reach the same conclusions.

‘Metres . . . The Ur-humans.’

She nodded. ‘Hork, I think the ghost-seat is an Ur-human device. I think we’re in a little bubble of Air, floating inside an Ur-human room.’

She tilted her head back on her neck, feeling the flesh at the top of her spine bunch under her skull, and looked up into a ghost-room which abruptly made sense.

They were inside a huge Ur-human chair. But there were other chairs - four of them, she counted, receding into mistiness, like a row of cities. The chairs were placed before a long, flat surface, and she caught hints of a complex  structure beneath and behind that surface. Perhaps that was some form of control panel. Looking further out, the tetrahedral structure surrounding all of this was a sketch drawn against fog.

Hork touched her arm. ‘Look over there.’ He pointed. On the side of the Ur-human room opposite the row of seats there was a bank of billowing gas - but that must be wrong, of course; she tried to forget her smallness, to see this through Ur-human eyes. It was a structure made up of something soft, pliable, piled up on a lower flat surface. It looked like a cocoon, laid flat.

Did the Ur-humans sleep?

Again Hork was pointing. ‘On top of that surface before the chairs. See? Instruments, built for giant hands.’

Dura saw a cylinder longer than a Crust-tree trunk. Its end was sharp, protruding over the lip of the surface. Perhaps it was a stylus, as she’d seen Deni Maxx use in the Hospital. She tried to imagine the hand that could grasp a tree trunk and use it to write notes ... Beside the ‘stylus’ there was another cylinder, but this was set upright. It seemed to be hollow - the cylinder was transparent to Dura’s eyes, and she could make out a structure of thick walls surrounding an empty space - and there was no upper surface.

She frowned and pointed out the second cylinder to Hork. ‘What do you think that is? It looks like a fortress. Perhaps the Ur-humans needed to shelter - perhaps they came under attack ...’

He was laughing at her, not unkindly. ‘No, Dura. You’ve lost the scale. Look at it again. It’s maybe - what? - ten thousand mansheights tall?’

‘Ten times as big as your glorious Parz City.’

‘Maybe, but that’s still only ten centimetres or so. Dura, the Ur-humans were  metres tall. The hand of an Ur-human could have engulfed that cylinder.’ He was watching her slyly. ‘Do you see it yet? Dura, that’s a food vessel. A cup.’

She stared. A cup, large enough to hold a dozen Parz Cities?

She tried to keep thinking. ‘Well,’ she said, ‘then it’s a damn odd cup. All the food would float out of the top. Wouldn’t it?’

Hork nodded grudgingly. ‘You’d think so.’ He sighed. ‘But then, there are many things about the Ur-humans we can’t understand.’

She imagined this little box of Mantle-stuff from the outside. ‘It’s as if they created this inner chamber, around the wormhole Interface, as an ornament. A little section of the Star, so they could study Human Beings. We would look like toys to them,’ she murmured. ‘Less than toys; little animals, perhaps below the level of visibility.’ She looked at her hand. ‘They were a hundred thousand times taller than us; even the “Pig” would have been no more than a mote in the palm of an Ur-human child . . .’ She shivered. ‘Do you think any of them are still here?’ She imagined a giant Ur-form floating in through some half-seen door, a face wider than a day’s journey billowing down towards her . . .

‘No,’ Hork said briskly. ‘No, I don’t. They’ve gone.’

She frowned. ‘How do you know?’

He grinned. ‘For one thing, that’s what your precious legends tell us. But the clincher is this seat.’ He patted its arms. ‘The Ur-humans set up this place so that we could work their machines. If I move the chair I can mimic anything an  Ur-human could have done . . . Dura, they have made me as powerful as any of them. Do you see?’ He probed at the unyielding surface of the chair. ‘If we had the wit we could operate other devices.’ He looked around the ghostly chamber greedily. ‘There must be wonders here. Weapons we’ve never dreamed of.’

The Ur-humans had meant Star people to come here, to work the devices they left behind, maybe when the Glitches got too bad. Perhaps there was something they were meant to do now . . . But what?

‘Your arrow device doesn’t have an analogue, in the Ur-human chair,’ she said slowly, pointing up. ‘See? So the arrow-thing must be something meant for us alone. Maybe to help us see what’s going on.’ She frowned. ‘It only turned one quarter. What if you turned it again?’

‘Only one way to find out.’

He reached for the arrow.

At first he turned it back towards the darkest sector of the scale. Reassuringly the walls of smooth grey material congealed around them, shutting out the chamber of the Ur-humans. And when Hork twisted the arrow the other way the walls vanished, to reveal the vast devices.

‘All right,’ he said. ‘Going from the black to the dark grey allows us to see a little more. A little further. And what if I turn it another quarter, to the light grey?’

Dura shrank back despite herself. ‘Just turn it,’ she said hoarsely.

Confidently he twisted the arrow to the third of the four quarters.

Light seemed to bleed out of the Air.

The devices of the Ur-humans, the walls of their ghostly chamber, became still more translucent. And there was darkness beyond those distant walls, darkness which settled on the two humans, huddled as they were within layers of immensity.

Points of light hung in that darkness.

Dura twisted in the Air, staring around. ‘I don’t understand. I can’t see the walls of the next chamber. And what are those lights?’

‘There are no more walls,’ Hork said gently. ‘Don’t you see? No more chambers.  We’re looking out into space, Dura, at volumes even the Ur-humans couldn’t enclose.’

She found her hand creeping into his. ‘And those lights . . .’

‘You know what they are, Dura. They’re stars. Stars and planets.’

 ‘Wake up, Bzya, you useless asshole.’

Hosch was slapping him. Bzya shook his head, blinking to clear his eye. He was surprised to be alive; the Bell should have imploded.

His bad eyecup blazed with pain. He raised a tentative fingertip to it to find the cup filled with sticky matter. His back ached, right at the base, where it had been bent backwards against the curve of the Bell.

‘So we’re not dead,’ he said.

Hosch grinned, his thin face drawn tight with fear. ‘We aren’t that deep in the underMantle. We can’t be, or the Bell would have collapsed already.’ He was kicking at the rim of the hatch frame, trying to splinter it with his heel.

Bzya flexed his hands and toes. He felt a vague disappointment. Fishing wasn’t the safest of occupations; he’d always known it would finish him one day. But not today - not so close to home, and after such a futile, wasted dive. ‘You’ll make the hatch collapse in if you keep that up.’

‘That’s . . .’ Kick. ‘ ... the idea.’ Kick. Kick.

‘And what then? Wave for it?’

‘You’ve got it.’ Kick, kick. ‘We’ve lost the cable. We haven’t any better options.’ The frame was already starting to splinter. The hatch was a disc of wood, held in place by external pressure against the flanged frame. Once Hosch damaged enough of the flange, the hatch would fall in easily.

Bzya glanced out of the window. ‘We’re not deep enough to crush the Bell, but we’re surely too deep for us. No one’s ever come so deep unaided. We must still be ninety centimetres.’

‘Then we’ll become damn legends. Unless you’ve a better idea, you useless jetfart. Help me ...’

But Bzya didn’t need to.

With a thousand tiny explosions all around the frame the flange splintered. Bits of wood rattled across the cabin; they flew into Bzya’s face and he batted at them dimly. Then the hatch fell forward, yielding in a moment. Bzya had an instant’s impression of a mass of fluid - dense, amber and incompressible - crowding into the breached cabin.

The wood-lamps died, overwhelmed.

Then it was on him.

It washed over his limbs, forced its way into his mouth and throat and eyecups; it was a hard physical invasion, like fists pushing into him. He could not see, hear or taste anything. He panicked, and twisted his head back and forth, trying to spew the vile stuff out of his lungs. But he could not expel it, of course; he was embedded in this dense, unlivable material - in a layer of it ninety centimetres deep.

His lungs expanded, tearing at the material.

. . . And they found Air. Fragments, splinters of Air which stung as they forced their way out of his lungs and into his capillaries. His chest heaved, dragging at the fluid around him. There was Air here, but with just a trace of its normal fractional density.

Damn it, maybe I can make it out of this . . .

Then the burning started.

It was all over his body, like a thousand needles. And inside him too - by the Wheel! - scorching into his lungs and stomach; it flooded the capillaries that coursed through his body, turning the network of fine tubes that permeated him into a mass of pain, every threadlike capillary electric-alive with it.

Too dense. Too dense . . .

In these extremes of density and pressure the tin nuclei at the surfaces of his body were seeking a new stable configuration. The nuclei were breaking apart from each other and crumbling into their component nucleons, which were then swarming into the fire-Air in search of the single, huge nucleus which filled the heart of the Star ... Bzya was dissolving.

He kicked at the fluid, driving his legs through it. He felt a dull impact as his head struck something. It must be the wall of the Bell. He felt vaguely surprised to find that there was anything left of the familiar, external universe, beyond this pain-realm of dissolution. But he’d managed to move himself. He’d Waved.

He dragged his hand through the fluid, made a sign of the Wheel against his chest. He couldn’t see, but he could breathe, and he could Wave. He was going to get out of here.

He’d bumped his upper face. He must be facing the rear wall of the cabin, then; he must have been spun around by the incoming underMantle fluid. He turned round, spread his hands behind him across the wall. The pain eclipsed his touch, but he could feel the curve of the wall, the round profile of a window. He pictured the cabin, as it had been in that last instant before the hatch came in. Hosch had been somewhere to his right.

He pushed away from the wall and Waved that way, groping ahead of him.

His hands found something. Hosch, it had to be. He ran his hands over Hosch’s chest and head; Hosch didn’t respond. Hosch’s skin crumbled under Bzya’s touch - or maybe it was the flesh of Bzya’s own fingers and palms.

He found Hosch’s hand, wrapped it in his own.

Two strong kicks and he’d found the open hatchway. He was still blind, and his sense of touch was fading - perhaps, he thought with horror, it would never return; even if he survived perhaps he would have to live in this shell of pain, without light or sound ... But he could feel the rim of the hatchway, the splinters left by Hosch’s brave kicking.

He tried to fall forward, out of the Bell, but something was holding him back. Something hard, unyielding, which pressed into his chest and legs - the Corestuff hoops, wrapped around the Bell. He lifted his feet against the lower hoop, grabbed the upper with a numbing hand, and tried to straighten his body. His lower back, already injured, blazed with pain. He felt an abrupt shift as the hoops slid apart. He lifted his feet and let his body slide forward through the gap; he held his hands over his head and felt the limp form of Hosch rattle against the hoops, following him.

He tumbled out of the Bell, dragging the supervisor after him.

He had to find the Spine. He turned to his left and kicked out. He held Hosch’s hand tight - at least he thought he did; only pain reached him now from his hands, feet and face. He felt a whispering drag pull at his own body ... No, he thought, it was more than that; there were a thousand discrete tugs at his flesh, like hooks dragging into the skin. His flesh was ablating, he realized slowly, crumbling off him as he Waved.

He reached ahead with his free hand. His sight was gone, both eyecups useless now. This was the way back to the Spine, as best he remembered it from the moment the Bell had been torn away by the Magfield surges. Of course, since then he’d been unconscious. The Bell could even have turned upside down . . .

But he didn’t have any better guesses. He thrashed at the scouring liquid, trying not to estimate how far he’d Waved from the Bell, how much further before he was sure he’d missed the Spine.

Mercifully the pain seemed to be lessening. The burning, the decomposition  of his flesh, must be damaging the nerve endings themselves. Soon he genuinely would be isolated inside his body.

Well, I’ll never Surf again. Or sculpt. Or, and now his inner smile faded, or feel a woman’s skin.

There was a new stab of pain from his outstretched arm, his useless stub of hand. The arm buckled, forced back by something solid.

His body collided with a hard surface. He tried to feel with his chest, thighs and face.

The Spine. The blessed Spine.

He dragged his free arm across the surface until it snagged on something. There, he had it - a Bell cable. He made his hand into a hook and wrapped it around the cable. With Hosch still towed limply behind him, he flattened himself against the wooden surface of the Spine, and began to Wave once more, along the length of the Spine, using the Cable as a guide.

How ironic, he thought, if he were Waving the wrong way, down towards the Core.

 By the time he was lifted out of the fluid, he was almost isolated from the world, inside a deadened body. He felt as aware, as alert as ever, but he could feel little. Even the pain had gone now. But he could feel his chest expand, dragging in the thinning, clearing Air, and he could feel the Magfield pull at his stomach, the centre of him.

He was still here, he thought. Just a little battered around the edges.

He thought he’d kept Waving until the end, and he thought he’d kept hold of Hosch. But it was hard to be sure.

And now he was being moved again, more delicately. He tried to smile. The Fishermen must have come down for him and Hosch, in a second Bell.

He was glad he couldn’t see the looks on their faces, as they nursed him.
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With a final heave from the team of volunteers, the patient was loaded through the kicked-out Hospital wall and into the car waiting in the Air beyond. Adda watched the car recede cautiously from the Hospital, and then turn to join the streams of refugees fleeing to the upflux.

Once the evacuation of the City had begun, this ward of the Hospital of the Common Good, directly behind the Skin of Parz, had rapidly been adapted to serve as a loading bay. Now it was a three-dimensional swarm of Hospital staff, volunteers, patients and those close to them. Patients screamed or moaned, and staff called desperately to each other for splints, bandages, drugs. And as fast as the patients were shipped off in the cars outside, more - ever more - were crowding in from the rest of the broken City. Adda felt overwhelmed, daunted, dismayed, exhausted. Perhaps I’ve finally seen too many changes. Too many disasters; too many shattered bodies . . .

He leaned out into the Air beyond the Skin. He opened his mouth, trying to expel from his lungs the Hospital stink of stale capillary-Air. But even outside the Skin the Air was sour; he could smell nuclear-burning wood, Air-pig jetfarts, the smell of human fear. It was as if the City, in its death throes, was wrapped in an invisible cloud of sour-smelling photons, like an immense dying creature leaking its last capillary-Air.

The City, suffering hugely with groans of wood and the shearing scream of failing Corestuff metal, shuddered around him. The Hospital was lodged in the Downside belly of the City, so that Adda was peering out of the Skin like an insect gazing out of a wall. The anchor-bands were still functioning; electron gas shone around them in response to the huge currents surging through their superconducting interiors as the City fought to maintain its position.

The Skin was a blur of motion. All over the City the fragile hull had been kicked away. People clambered out of the City and into waiting cars; most of them dragged possessions after them through the ragged holes they’d made. Cars and free-Waving people diffused away from the City in a widening, blurring cloud. The Air was filled with the yells of people, the braying commands of Speakers.

Beyond the pathetic human river the Glitch-wracked vortex lines were mere sketches, scribbles of instability. The Magfield shuddered perceptibly as the massive upwellings from the Quantum Sea continued.

And in the far distance, the blue-violet fire of Xeelee ships raked through the Mantle. It was a sight he never thought he’d live to see.

‘Adda!’

Reluctantly, he turned away from the open Air and concentrated on the ward once more.

The next patient to be evacuated, a woman, was screaming in pain. She was so swaddled in stained bandages that all that could be seen of her was a gaping mouth. Deni Maxx trailed after this grotesque package, stroking the woman’s hair and murmuring futile words of comfort. Deni looked to Adda with a mute appeal. He tried to mask his reluctance to touch the injured woman. He moved closer to the woman and stared into her face, muttering gruff, calming words. It was like soothing a wounded Air-pig. But the woman’s eyecups were black with bruising, and he doubted that she’d heard him.

They moved quickly to load the woman into a waiting Air-car. At last the car pulled away from the building, and the screams of the woman dwindled slowly.

Deni lingered by the improvised doorway and gulped in breaths of dank Polar Air. She looked into the mists of distance, at the violet limbs of the Xeelee starbreaker beams walking easily through the Star.

‘Let’s hope those damn things keep away from the City,’ Adda said.

She brushed back a handful of filthy hair. ‘And from your people, wherever they are . . . Anyway, if the beams do hit us directly, it will be mischance. The purpose of the Xeelee is obviously to disrupt the Core; they wouldn’t waste effort on a tiny, helpless construct like a City.’

‘Yes. So much for Hork’s expedition into the underMantle.’

‘Perhaps. But, Adda, that brave and foolish expedition was the only hope any of us had. I have clung to it far beyond any rational point.’ She smiled thinly. ‘In fact I still cling to it. Why not? As long as it keeps me functioning.’

He surveyed the thin trails of Air-cars and people dispersing into the roiling Air. In the distance the larger cars showed up as silhouettes, fleeing insects against searing Xeelee light.

Deni rubbed her chin. ‘You may not understand this, Adda, but most of the City’s people have never strayed outside Parz before. To them, the City has always been the safest place in the world. Now that it’s falling apart around them, they feel - betrayed. Like a child abandoned by its parents.’ She hesitated. ‘We’re talking of hope. But in a way, for many the worst has already come to pass.’

‘Do you think we’re doing any good here?’

She looked strained. ‘Well, we’re shoving the patients out of this improvised port as fast as they are coming in - crushed in the Stadium, or burned and sliced open by that Corestuff berg incursion through the Midside . . . But whether they are any safer out there than in what’s left of the City, I don’t care to judge.’ She smiled without humour. ‘But at least it makes us feel better to help them. Don’t you agree?’

Another patient was shouldered past them and out into a waiting car. Farr was in this latest work party, and as soon as the patient - an unconscious child - was delivered, Farr turned to make his way back into the chaos of the ward.  Adda laid a hand on his shoulder, restraining him. There were deep bruises around the boy’s eyes; his shoulders were hunched and his mouth was working as if he was mumbling to himself.

Adda shook him gently. ‘Farr? Are you all right, lad?’

Farr focused on the old man. ‘I’m fine,’ he said, his voice high and thin. ‘I’m just a little tired, and . . .’

‘Listen, you don’t have to carry on with this.’

Farr looked offended. ‘Adda, I’m not a kid.’

‘I’m not suggesting you are, you damn . . .’

Deni moved smoothly between them, something of her old sheen of competence returning to her. ‘Farr, you’re doing a marvellous job . . . and I need you to keep on doing it. So I agree with Adda; I think you should take a short break - find something to eat, a place to rest.’

Farr looked ready to protest further, but Deni pushed him gently in the chest. ‘Go on. That’s an order.’

With a thin smile the boy complied.

Deni turned a quizzical face to Adda. ‘I can tell you were never a parent.’

Adda growled wordlessly.

A new Air-car approached the rough lip of the opened-up wall; five nervous pigs jostled together, bumping against the Skin like inflated toys. The car’s door opened and the driver leaned across. ‘Adda,’ Toba Mixxax said, his broad, weary face splitting into a grin. ‘I’m glad to find you. Ito said you were trying to get here, with Farr.’

‘Well, he’s here. He’s fine. He’s working hard.’ Adda had always found Toba’s round, flat face rather bland and unexpressive; but now Adda could see real pain in the set of Toba’s eyecups, the small lines at the corners of his mouth. ‘Cris isn’t here. I’m sorry.’

Toba’s expression barely changed, but Adda could see a small light go out of him. ‘No. I, ah - I didn’t expect he would be.’

‘No.’

The two men let their gazes slide away from each other, briefly embarrassed.

‘How’s Ito? Where is she?’

‘At the ceiling-farm. What’s left of it. She’s found plenty to do. She’s a craftswoman, Adda, and she’s launched herself into repair work, with the coolies who’ve stayed.’ He shook his head. ‘Everything’s smashed, though. You wouldn’t believe it.’ There was bitterness in Toba’s voice. ‘This latest Glitch has done for us, Adda.’

Toba’s words made him think of what Deni had said - that the Xeelee were here to disrupt the Core, to devastate the Star itself. Adda wasn’t very imaginative; he focused on the here-and-now, on what was achievable. But, he suddenly wondered, what if Deni Maxx was right - that the Xeelee truly had come, this time, to finish the Star - to do for them all?

He glanced around the lurid sky. Inside himself, he’d been expecting this Glitch to come to an end, eventually - just like all the other Glitches in his long life, no matter how severe. But what if that wasn’t true, this time? After all, the Xeelee were manufacturing this Glitch; his previous experience wasn’t a reliable  guide. What if the Xeelee kept on, persisted until the Core itself welled out from rents in the Quantum Sea . . .

Up to now Adda had been anticipating only his own death, and the death of many others - even of those close to him. But perhaps this new catastrophe was destined to go much further - to encompass the destruction of the race itself. He was overwhelmed suddenly by a vision of the Star scoured clean of Human Beings, of all future generations - everything Adda had worked for - snuffed out, rendered meaningless.

Toba was still talking. Adda hadn’t heard a word he’d said for a long time.

Adda pulled himself away and took a deep breath. If the world was to finish today - well, there was little Adda could do about it. In the meantime he had work to do.

Deni Maxx joined Adda in the improvised doorway. ‘Thanks for coming to help us, citizen.’

Toba shrugged. ‘I needed something to keep me busy.’ Another patient was being brought through the ward now; Toba Mixxax stared past Adda at the broken body, and his round face set into a mask of grimness.

‘Well, you found it,’ Adda said darkly.

Deni Maxx touched his arm. ‘Come on, upfluxer. Let’s get back to work.’

In the distance the starbreakers, like immense daggers, continued to pierce the Mantle. Adda stared out for one moment longer; then, with a final nod to Toba, he turned away.

 Once the Star had seemed huge to her. Now here she was stranded in the immensity of this Ur-sky, of stars and planets, and she thought back almost nostalgically to the cosy world of the Mantle - with the smooth purple floor of the Quantum Sea below her, the Crust a blanket above her, the Mantle itself like an immense womb succouring her. All of that had been stripped away by this astonishing journey, and by the seeing-gadgets of the Ur-humans.

She tilted back her head and opened her eyes as wide as she could, trying to take it all in, to bury her awe and build a model of this new universe in her head.

The sky around them - the space between the stars - wasn’t utterly black. She made out hints of structure: clouds, whorls, shadings of grey. There must be some kind of air out there, beyond the transparent walls - air but not Air: thin, translucent, patchy, but sufficient to give the sky an elusive shape. It was a little like the fugitive ghost-patterns she could see in the darkness of her own eyecups if she jammed her eyes tight shut.

And beyond the thin shroud of gas lay the stars, suspended all around the sky. They were lanterns, clear and without flicker; they were of all colours and all levels of brightness, from the faintest spark to intense, noble flames. And perhaps, she thought with an almost religious awe, those lights in the sky were worlds in themselves. Maybe there were other forms of humans on those distant lights, placed there by the Ur- humans for their own inscrutable purposes. Would  it ever be possible to know? - to speak to those humans, to travel there across such immensities?

She tried to make out patterns in the distribution of the stars. Perhaps there was a hint of a ring structure over there - and a dozen stars trailed in a line across that corner of the sky . . .

But as fast as she found such bits of orderliness in the unmanageable sky, she lost them again. Slowly she came to accept the truth - that there was no order, that the stars were scattered over the sky at random.

For the first time since leaving the ‘Flying Pig’, panic spurted in her. Her breath scraped through her throat and she felt her capillaries expand throughout her flesh, admitting more strength-bearing Air.

Why should randomness upset her so? Because, she realized slowly, there were no vortex lines here, no neat Crust ceiling or Sea floor. All her life had been spent in a ruled-off sky - a sky where any hint of irregularity was so unusual as to be a sign of deadly danger.

But there were no lines here, no reassuring anchor-points for her mind.

‘Are you all right?’ Hork sounded calmer than she was, but his eyecups were wide and his nostrils flared, glowing like nuclear-burning wood above his bush of beard.

‘No. Not really. I’m not sure I can accept all this.’

‘I know. I know.’ Hork lifted up his face. In the starlight the intrinsic coarseness of his features seemed to melt away, leaving a calm, almost elegiac expression. He waved a hand across the sky. ‘Look at the stars. Look how their brightness varies . . . But what if that variation is an illusion? Have you thought about that? What if all the stars are about as bright as each other?’

Her mind - as usual - plodded slowly behind his flight of logic. If the stars were all the same intrinsic brightness, then some of them would have to be further away. Much further away.

She sighed. No, damn it. She hadn’t thought of that.

Somehow she’d been picturing the starry Ur-universe as a shell around her - like the Crust, though much further away. But it wasn’t like that; she was surrounded by an unbounded sky throughout which the stars - themselves worlds - were scattered like spin-spider eggs.

The universe ballooned around her, reducing her to a meaningless mote, a spark of awareness. It was oppressive, beyond her imagination; she cried out, covering her face in her hands.

Hork sounded uncomfortable. ‘Take it easy.’

Irritation burrowed through her awe. ‘Oh, sure. And you’re quite calm, I suppose. Sorry to embarrass you . . .’

‘Give me a break.’

She turned away from him, striving for calm. ‘I wish I knew what is an appropriate response to all this - to be here in this ancient place, to be seeing through the eyes of the Ur-humans . . .’

‘Well, not quite,’ Hork said gently. ‘Remember there are still walls around us, which must somehow be helping us to see. The Ur-humans didn’t see things the same way we do. Ask Muub about it when we get back . . . We “see” by  sound waves which are transmitted through the Air.’ He waved a hand. ‘But beyond this little bubble, there isn’t any Air. The Ur-humans didn’t live in Air, in fact. And they “saw” by focusing beams of photons, which . . .’

She wrinkled her nose. ‘They could smell the stars?’

‘Of course not,’ he snapped. ‘In Air, photons can travel only slowly, diffusing. So we use them to smell. And we “hear” temperature fluctuations.

‘In empty space, it’s different. Phonons can’t travel at all - so we would be blind. But photons travel immensely fast. So the Ur-humans could have “seen” photons . . . Anyway, that’s Muub’s theory.’

‘Then how did they hear? Or smell, or taste?’

He growled impatiently. ‘How the hell should I know? Anyway, I think this third chamber is designed to let us see the universe the way the Ur-humans did.’ He rubbed his chin thoughtfully. ‘And there’s still a setting left on the arrow-console, the fourth one . . . we haven’t finished with our ways of seeing yet.’

She’d forgotten about that last setting. Some core of her, buried deep inside, quailed a little further.

Turning in the Air she looked around, still searching for patterns. The sky wasn’t uniformly dark, she realized; the elusive gas faded up from grey to a deep, crimson glow on the far side of the room. ‘Come on. I think there’s something beyond the wormhole chamber . . .’

Still holding hands, they Waved past the control chair and around the darkened tetrahedron which contained the wormhole portal and the ‘Pig’. Through the open door, Dura glimpsed their craft; its roughly hewn wooden walls, its bands of Corestuff, the slowly leaking stink of Air-pig farts, all seemed unbearably primitive in this chamber of Ur-human miracles.

The sky-glow intensified as they neared its source. At last the glow drowned out the stars. Dura felt herself pull back, shying away from new revelations. But Hork enclosed her fingers in a tight, smothering grip and coaxed her forward. ‘Come on,’ he said grimly. ‘Don’t fold on me now.’ At the centre of the glowing sky was a single star: tiny, fierce and yellow-red, brighter than any other in the sky. But this star wasn’t isolated in space. A ring of some glowing gas circled the star, and - still more astonishing - an immense globe of light hung close to the fierce little star. The globe was like a star itself, but attenuated, bloated, its outer layers so diffuse as almost to merge with the all-pervading gas cloud. Tendrils of grey light snaked from the globe-star and reached far into the ring of gas.

It was like a huge sculpture of gas and light, Dura thought. She was stunned by the spectacle, and yet charmed by its proportion, scale, depths of shading and colour.

She was seeing the gas ring around the star from edge-on . . . in fact, she realized slowly, the Ur-human construct around her was actually inside the body of the ring. And she could see beyond the central star to the far side of the gas ring; distance reduced the ring’s far limb to a line of light on which the little star was threaded, like a pendant.

She could see turbulence in the ring, huge cells big enough to swallow a  thousand of the Ur-human colonies. The cells erupted and merged, changing as she watched despite their unthinkable scale. And there seemed to be movement around the star, a handful of sparks dipping into its carcass . . .

‘Then it’s true,’ Hork breathed.

‘What?’

‘That we’re not in the Star any more. That we’ve been transported, through the wormhole, to a planet outside it.’ Ring- light bathed his face, casting complex highlights from his beard. ‘Don’t you see? That’s our star - the Star - and, just like the map said, we’re on a planet circling the Star. But the map didn’t show the ring.’ He turned to her, excitement in his eyes. It was the excitement of understanding, she realized, of piecing together a puzzle. ‘So now we know how our Star’s system is put together.’ He mimed with his hands. ‘Here’s the Star, at the centre of it all. The gas ring encircles it, like this. The planet must drift within the ring. And hanging above it all we have the globe-thing, glowing dully and leaking gas.’

Dura stared at their Star. It was small and mean, she thought, disappointing compared to the glorious lanterns which glittered in other parts of the sky. And yet it was home; she felt a strange dislocation, a pang of sadness, of loss. ‘Our world is so limited,’ she said slowly. ‘How could we ever have known that beyond the Crust was so much wonder, immensity, beauty . . .’

‘You know, I think that big sphere of gas has a glow of its own. It isn’t just reflecting the Starlight, I mean.’

The globe was like an immense pendant on the ring, utterly dwarfing the Star itself. Hork seemed to be right; the intensity of its grey-yellow glow increased towards its rough centre. And it wasn’t actually a sphere, she realized slowly; perhaps it had once been, but now it was drawn out into a teardrop shape, with a thin tip attached to the ring by an umbilical of glowing gas. The outer layers of the globe were misty, turbulent; Dura could see through them to the darkness of space.

‘It’s like a star itself. But . . .’

‘But it doesn’t look right.’ Dura searched for the right word. ‘It seems -  unhealthy .’

‘Yes.’ He pointed. ‘It looks as if stuff is being drawn out of the big star and put into the ring.’ He glanced speculatively at Dura. ‘Perhaps, somehow, the Star is drawing flesh from the big star to create the ring. Perhaps the planet we’re on is constructed of ring-stuff.’

She shuddered. ‘You make the Star sound like a living thing. Like an eye-leech. ’

‘A star-leech. Well, perhaps that’s as good an explanation as we’ll ever get . . .’ He grinned at her, his face spectral in the ring’s glow. ‘Come on. I want to try the arrow’s last setting.’

‘Oh, Hork . . . Do you have any capacity for awe?’

‘No.’ His grin broadened through his beard. ‘I think it’s a survival characteristic. Mental toughness, I call it.’ He led her back around the inner portal-chamber and eyed her roguishly. ‘So we’ve seen the stars. Big deal. What’s left?’  ‘Twist the arrow and find out.’

He did so.

The universe - of stars and starlight - imploded.

Dura screamed.
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The stars - all except the Star - had disappeared, dragging all the light from the sky. The Star, with its ring and its huge, bleeding companion, hung in an emptied sky . . .

No, she realized, that wasn’t quite true. There was a bow around the sky - a multicoloured ribbon, thin and perfect, which hooped around the Ur-humans’ habitat - and, she saw, passed behind the Star itself.

It was a ribbon which encircled the universe, and it contained all the starlight.

Hork loomed before her, the starbow adding highlights to the grey illumination of his face. ‘Well?’ he demanded irritably. ‘What now?’

She rubbed her forehead. ‘Each setting of that device has shown us more of our surroundings - more of the universe. It’s as if successive layers, veils, have been removed from our eyes.’

‘Right.’ He lifted his eyes to the starbow. ‘So this must be the truth? The last setting, which strips away all the veils?’ He shook his head. ‘But what does it mean?’

‘The sky we saw before - of stars, scattered around the sky - was strange to us . . . even awesome. But it looked natural. The stars were just like our Star, only much further away.’

‘Yes. Whereas this seems distorted. And how come we can still see our Star? Why isn’t its light smeared out into this absurd hoop, too?’

Smeared starlight . . . Yes. I like that. Good; that’s very perceptive . . .

Dura whirled in the Air, trying to suppress a scream. The voice, dry and soft, emanating from the emptiness of the huge room behind her had been utterly terrifying.

‘Karen Macrae,’ Hork said, his voice thick with hostility.

A sketch of shoulders and head wrought in pale, coloured cubes of light hung in the Air a mansheight from them. The definition was poorer than within the underMantle - the colours washed out, the jostling light-cubes bigger. Karen Macrae opened her eyes, and again Dura was repulsed by the fleshy balls nestling within the cups.

Hork had been right; somehow Karen Macrae had ridden with them in the lump of Corestuff attached to the side of the ‘Pig’, all the way from the depths of the Star to this remote, austere place.

The starlight is smeared; yes. And it’s crucial that you understand why it’s smeared, what’s happening to you. The walls of this place aren’t windows; they have processing  capacity - they’re virtually semi-sentient, actually - capable of deconvolving the Doppler distortions of . . .

Hork growled and Waved forward. ‘Talk straight, damn you.’

The blurred head rotated slowly. Doppler distortion. Blue shift. You - we - are travelling enormously quickly through space. Almost as fast as light itself. Do you see? And so . . .

‘And so we outrun starlight,’ Hork said. ‘ . . . I think I understand. But why is it we still see the Star itself, and its system of ring and giant companion?’

The Colonist seemed to be retreating into her own half-formed head; the fleshy things in her eyecups slid around like independent animals.

Dura struggled to answer Hork. ‘Because the Star is travelling with us. And that’s why we can still see its light.’ She looked at him doubtfully. ‘Does that make sense?’

Hork growled. ‘This Colonist and her riddle-talk . . . All right. Let’s assume you’re right. After all, we haven’t any better explanation. Let’s assume we, and the Star, are travelling through space as fast as light. Why? Where are we coming from? And where are we going?’

There was no answer from Karen Macrae. Light-cubes crawled over her face like leeches.

Hork and Dura stared at each other, as if seeking the answers in each other’s exasperated faces.

They looked around once more, trying to make sense of the distorted sky. Dura felt small, fragile, helpless in this ensemble of hurtling worlds. There was a symmetry to the smeared light around them, and after some argument they decided that their departure point and destination must lie at the poles of an imaginary globe around them, the globe whose equator was marked by the starbow.

Hork reached for the arrow device. ‘All right. Then let’s see if we can see what lies there . . .’ He set the pointer at its penultimate setting.

The stars fled from the crumbling starbow and back to their scattered homes around the sky.

Hork Waved towards one of the imagined poles, peering through the blocky Ur-human cloud devices and into space. To Dura, who remained close to Karen Macrae, he looked like a toy, a speck swimming against the Ur-humans’ vague immensities.

‘Nothing here,’ he called at last, sounding disappointed. ‘Just an anonymous patch of stars.’

‘Then it must be at the other end of the chamber. The other pole. Come on.’

She waited for him to return. Then, hand in hand, they Waved in the Star’s direction of flight.

. . . And there was something at the pole of the sky: something set against the backdrop of stars, something huge - if diminished by distance - and precisely defined.

Karen Macrae was saying something. The rustling words sighed across the huge silences of the chamber.

Dura and Hork hurried back and pressed their faces close to the Colonist’s  cloudy lips. ‘What is it?’ Dura demanded, almost despairing. ‘Won’t you try again? What are you saying to us?’

. . . The Ring. Can you see it? I’ve so little processing power here . . . hard to . . . the Ring . . .

Dura turned away and looked at the artifact; and a fear borne of childhood tales, of old, distorted legends, welled up in her.

 The car sailed away.

Adda hung on to the ward’s improvised doorframe and sucked Air into his lungs. He glanced around the sky. The panorama, now sombre and deep yellow, grew less and less like the secure, orderly Mantlescape he’d grown old with: the vortex lines were discontinuous shreds of spin loops struggling to reform, and the starbreaker beams continued to cut down through the Air and into the Core, unnaturally vertical.

Tired as he was, something probed at the edge of his awareness. It seemed  darker than before. Why should that be? He pushed himself out of the ward and Waved a few weary mansheights into the sky. Behind him, the Skin was a limitless wooden wall which cut away half of the sky. It was bounded about by the huge anchor-bands and punctuated by a hundred crude gashes; a slowing trickle of cars and people still dribbled from the opened-up walls and diffused into the wastes of the Air. The Skin was dark, intimidating . . .

Too dark. That was it.

Adda Waved a little further and twisted his head around, surveying the Corestuff anchor-bands. The huge hoops were like a grey cage over the City’s wooden face - but they were dull, lifeless, where a little earlier they had crackled, with blue electron gas.

The glow of the gas had gone.

So the dynamos, the huge, wood-burning lungs of the City, had failed at last. Perhaps they had been abandoned by their attendants; or maybe some essential part of the City’s infrastructure had failed under the strain of holding the City against the fluctuating Magfield.

It scarcely mattered.

There was a sharp explosion. A hail of splinters fanned out from the base of the City, at the junction of the Spine and the main inhabited section. The splinters sailed away through the showers of sewage material still falling from the base of Parz.

There might be no more than heartbeats left.

Adda Waved strongly back to the improvised Hospital port and dived into the melee of swaddled patients, harassed staff and volunteers. He found Farr helping Deni Maxx to fix a patient’s bandages. He grabbed Farr’s and Deni’s arms roughly; he hauled them away from the unconscious patient and towards the exit.

‘We’ve got to get out of here.’

Deni stared at him, the deep yellow Air-light scouring shadow-lines in her face. ‘What is it? I don’t understand.’

‘The anchor-bands have lost power,’ Adda hissed. ‘They can’t sustain the  City, here above the Pole. The City’s going to drift - come under intense stress . . . We have to get away from here. The City will never withstand it . . .’

Farr glanced back to the patients and helpers. ‘But we’re not finished.’

‘Farr,’ Adda said with all the persuasiveness he could muster, ‘it’s over. You’ve done a marvellous job, but there’s nothing more you can do. Once the effects of the band failure hit we won’t be able to complete the evacuation anyway.’

Deni Maxx stared into his face, her mouth tight. ‘I’m not leaving.’

Adda felt his scarred old heart break once more.

‘But you’ll die,’ he said, hearing a plea in his voice. ‘These wretched people can never survive anyway. There’s no point . . .’

She pulled her arm from his grasp. She looked back into the ward, as if all this had been a mere distraction from her work.

When he placed his hand on the crude doorframe he felt a deep, shuddering vibration, coming from the very bones of the City, and shivers of turbulence crept across the bare skin of his arms and neck.

Maybe it was already too late. He pulled himself through the improvised doorway and into the open Air.

He looked back into the ward. Deni Maxx was making her way back into the chaos of patients and helpers, her face set. Already she’d dismissed his warning. Forgotten it, probably. But Farr still lingered close to the doorway; he looked back into the ward, apparently torn.

Well, Deni was lost; but not Farr. Not yet.

Adda grabbed Farr by the hair and, with all his remaining strength, hauled the boy backwards out of the Hospital and hurled him into the Air. Farr came to rest in the empty Air, struggling; he looked like some stranded insect, dwarfed by the immense, wounded face of the City. He glared at Adda. ‘You had no right to do that.’

‘I know. I know. You’ll just have to hate me, Farr. Now Wave, damn you; Wave as hard as you’ve ever Waved in your life!’

There was a glow from the North, a deep, ominous red glow from all around the sky. It was a light Adda had never seen before. It soaked the Mantle in a darkness in which the starbreakers of the Xeelee glowed like opened-up logs.

Another shout of tearing wood and failing Corestuff was wrenched from the guts of the City. The Skin rippled; waves perhaps a micron high spread over its surface, and the wood broke open in tiny explosions.

Adda dropped his head and kicked at the seething Air, Waving away from Parz as hard as he could.

 The Ring was reduced by distance to a sparkling jewel, lovely and fragile.

‘I believed most of it,’ Dura said slowly, ‘most of the stories my father told me . . . But I don’t think I ever quite believed in the Ring itself.’

Bolder’s Ring, the greatest engineering construct in the universe. So massive - rotating so rapidly - that it had ripped a hole in space itself.

‘The Ring is a doorway in the universe, a way for the Xeelee to escape their unknown foe,’ she told Hork.

His fists clenched; dwarfed by the huge sky around him, his belligerence  looked absurd. ‘I know your legends. But what foe?’ He crowded close to Karen Macrae and drove his fist into the cloud of jostling cubes which comprised her face. His hand passed through, apparently unaffected. ‘What foe, damn you?’

Slowly Karen Macrae began to talk, the globes in her eyecups glinting. She spoke hesitantly, in fragments.

 The Star was spawned in a galaxy, a disc of a hundred billion stars. It was actually ancient, the cooling remnant of an immense explosion which had driven away much of a massive star’s bulk and devastated the grey companion which still accompanied it. As time wore on the Star had drawn material from the companion, knitted gas into planets.

Then the Ur-humans came.

They downloaded the Colonists - images of themselves - into the Core; and the Colonists built the first Star-humans. For five centuries the Colonists and the Star-humans worked together. Huge engines - discontinuity drives, Karen called them - were built at the North Pole of the Star. Teams of Star-humans wielded mighty devices under the instruction of the Colonists.

Hork’s eyes narrowed. ‘Ah,’ he breathed. ‘So they do need us, these Colonists. We are the hands, the strong arms which built the world . . .’

The discontinuity drive engines hurled the Star from its birthplace. It soared out of its galaxy and sailed free across space.

The Ring was close to the Star’s native galaxy - so close that light would take no more than ten thousand years to cross the void to the Ring, Karen Macrae said; so close that the immense mass of the Ring was already distorting the galaxy’s structure, pulling it apart. The Star - with its companion, its planets and gas ring, and its precious freight of life - fell across space towards the Ring, glowing in the darkness like a wood-burning torch.

A century passed inside the Star. Thousands of years fluttered by in the universe outside the Crust. (Dura could make nothing of this.)

The Ring neared.

The Colonists grew afraid. The Star-humans grew afraid. ‘Why?’ Dura demanded. ‘Why should they fear the Ring? What will happen when we reach it?’

The Colonists retreated into the Core. They had constructed a wonderful virtual world for themselves in there - unreal Earths . . . And they believed they would be safe there, that they could ride out any disaster which might befall the Star.

The Star-humans were left bereft in the Mantle like abandoned children. They had their wormholes and other gadgets, but without the guidance of the parent-Colonists the devices were like so many gaudy toys.

Resentment grew, displacing fear. The Star-humans determined that they would follow the Colonists into their Core haven if they could - or if not, they would make the complacent Colonists as fearful as themselves.

Wormhole Interfaces were ripped from their anchor-sites in the Mantle and hurled downwards into the Core. Armies, grim-faced, lanced through the wormholes in improvised ships. The technologies which had once built the discontinuity drives were pirated to craft immense weapons.

‘The Core Wars,’ Hork said slowly. ‘Then they really happened’

Hork’s anger was intense; it was as if, Dura thought, the huge injustice of abandonment had occurred only yesterday, not generations before.

The Colonists, insubstantial Core-ghosts as they were, had nevertheless retained immense material power. The War was brief.

Power failed; weapons exploded, or dissolved, killing their operators. The Interfaces were dragged into the Core, or fell into uselessness, their linking wormhole tunnels collapsed. Once the Mantle had sustained a single community of Star-humans, united by the wormhole network. In a few heartbeats that Star-wide culture collapsed.

Humans, naked, defenceless, fell into the Air.

A huge silence fell over the Star.

With the War ended, the Colonists retreated into the Core and prepared for eternal life.

 Hork pounded his fist into his palm. ‘The bastards. The cowardly bastards. They abandoned us, to generations of suffering. Illness, disease, Glitches. But we showed them. We built Parz City, didn’t we? We survived. And now, five centuries after dumping us, they need us again . . .’

Dura couldn’t drag her eyes away from the Ring. Lights flickered over the huge construct, dancing silently. ‘What’s happening to the Ring? I don’t understand.’

Hork snorted. ‘Isn’t it obvious? The Ring is under attack. It’s a war, Dura; someone is attacking the Xeelee.’

He pointed at the incongruously delicate patterns of light. ‘And it would be too much of a coincidence for us to arrive here, aboard this Star, just as the first battle is being waged. Dura, this war - the assaults on the Ring - must have been enduring for a long time.’ He rubbed his chin. ‘Generations, perhaps; centuries of war . . .’

She felt a pulse pound in her throat. ‘Humans? Are they Ur-human ships?’ She stared at the tableau, willing herself to see more clearly, seeking the huge ships of those spectral giants.

The battle unfolded, slowly, even as she watched. Some of the sparkling ships disappeared, evidently destroyed by Xeelee defenders. Others plummeted through the Ring, she saw; and if the old stories were correct those ships were now lost in different universes. She wondered if the crews of those ships would survive . . . and if they did, what strange tales they would have to tell.

‘Oh, yes,’ Hork said grimly. ‘Yes, the assailants are humans. Ur-humans, anyway.’

‘How can you be so sure?’

‘Because the Star is heading straight for the Ring. Don’t you see it yet, Dura? The Star has been aimed at the Ring. We’re going to collide with it . . .’

 Dura stared at the remote, twinkling battlefire. Was Hork right? ‘I don’t know how big the Ring is. Perhaps it’s bigger than the Star; perhaps it will survive. But surely the Star is going to be devastated.’

Hork raised his fists to his chest. ‘No wonder the Xeelee have been attacking the Star; they’re trying to destroy it before it gets to the Ring. Dura, the Star has been launched on this trajectory, straight at the Xeelee artifact, as a missile.’ His tone had become hushed, almost reverent. Dura looked at him curiously; his eyes were locked on the images of distant battle, evidently fascinated.

She wondered if he were still quite sane. The thought disturbed her.

So that is why we are here, she thought. That’s the purpose of the whole project. The Colonists, the manufacture of Star-humans . . . That is the meaning, the purpose of my race. My life.

We are expendable weapons manufacturers, serving a huge war beyond our comprehension.

And when the Star destroyed itself against the Ring - or was destroyed first, by the Xeelee starbreakers - then they would all die with it, their purpose fulfilled.

No.

The word was like a shout in the turmoil of her mind. She had to do something. Without allowing herself to think about the consequences, she Waved briskly across the chamber towards the floating control seat.

‘What are you doing? Dura, there’s nothing we can do here. We’re in the grip of immense forces; forces we barely understand. And . . .’

She took her place in the seat. Around her the ghostly Ur-human seat swivelled, trembling in response to her touch. She grasped the twin handles fixed to the seat’s arms.

A globe swelled into existence in the Air, fat and sullen red; a neat grid covered its surface, laid out like the anchor-bands around Parz City.

Dura, startled by this sudden apparition, lost her nerve; she screamed.

Hork laughed at her. His voice, thin and shrill, betrayed his own tension. ‘Damn it, Dura, you’ve just witnessed a battle, immense beyond our capacity to comprehend. You’ve learned that our world is doomed. And yet you’re scared by a simple conjuring trick like this!’

‘But what is it?’

The globe was about a mansheight across; it hovered just in front of the seat. ‘Isn’t it obvious?’ Hork snapped. ‘Take your hands off the levers.’ She did so; the globe persisted for a few seconds, then deflated gracelessly, finally disappearing. ‘It’s an aid,’ Hork said briskly. ‘Like . . .’ He gestured vaguely. ‘Like a window in an Air-car. An aid to a pilot.’

She tried to focus on this new puzzle. She glanced across the chamber and out at the Star, that scowling yellow-red speck at the centre of its immense setting of gas and light. ‘But that globe looked like the Star itself.’

Hork laughed, the shrill edge still present in his voice; his eyecups were wide with excitement. ‘Of course it did! Don’t you see? Dura, one is meant to pilot the Star with these wonderful levers . . .’

‘But that’s absurd,’ she protested. ‘How can a Star - a whole world - be driven, directed like one of your Air-cars?’

‘But, my dear, someone has already done so. The Star has been launched at the Ring, with deliberate intent. That we have found a device to do this is hardly a  surprise. And this is a map-Star, to help you pilot a world . . .’

She grasped the handles again and the globe sprang into existence, wide, delicate and ominous. She gathered her scattered courage. ‘Hork, we can’t let our world be destroyed.’

He moved closer to her. His eyecups were wide and empty, his breathing shallow. He seemed huge. His hands were held away from his body. She closed her fingers tighter around the chair handles, watching, half-expecting him to lunge at her.

‘Dura, get out of the chair. For a thousand years our Star has crossed space. We have a duty to fulfil, a destiny.’

She shook her head. ‘You’ve lost yourself in this, Hork. In the glamour of it all . . . It’s not our battle.’

He frowned at her, his bearded face a ferocious mask. ‘If it wasn’t for the battle we wouldn’t even exist. Generations of humans have lived, died and suffered for this moment. This is the purpose of our race, its apotheosis! I see this now . . . How can a person like you take the fate of a world in your hands?’

‘But I can’t - accept - this. I’ve got to try something. We must try to save ourselves.’

Doubt - a kind of longing - spread across Hork’s broad face. ‘Then consider this. Suppose we’re right. Suppose our world really is a missile aimed at the Xeelee. Then - if it really is possible to aim the Star with this device - why is the device here?’

She was frightened of him - not just physically, but of this new, unexpected side of his character, this sell-immolating fanaticism.

‘Think,’ he demanded. ‘If you were the designer, the Ur-human who planned this fantastic mission, what would you intend the occupant of that seat to do, now, at the climax of the project?’

She hesitated, thinking. ‘It’s meant to be used to refine the trajectory. To direct the Star even more precisely at its goal.’

He threw his arms wide. ‘Exactly. Perhaps there are devices lying dormant here, messages instructing us - or whoever was planned to be here - how to do just that. And what if we don’t, Dura? What if we don’t complete our mission? Perhaps the Ur-humans themselves will intervene, to punish our arrogance.’

Her palms were slick with sweat; his words were like the articulation of the conflict inside her. Who was she to decide the fate of a world, of generations?

She thought back over her life, the extraordinary, unfolding sequence of events that had led her to this point. Once, not a very large fraction of her life ago, she had been adrift in the Mantle, at the mercy of the smallest stray Glitch along with the rest of the Human Beings. Stage by stage, as events had taken her so far from her home, her understanding of the Mantle, the Star, and the role of mankind had opened out, like the layers of perception opened up gradually by the seeing-walls of this Ur-human construct.

And now she was here, with more power over events than any human since the days of the Core Wars. She was dizzy, vertiginous, a feeling she remembered from her first trips to the fringes of the Crust-forest, as a little girl with her father.

Her awareness seemed to implode. She became aware of her body - of the wide, dilated pores over her skin, the tension in her muscles, the knife still tucked into the frayed rope tight around her waist. She looked into Hork’s wide, staring eyes. She saw recklessness there, exhilaration, intoxication, the fringes of insanity. Hork, overwhelmed by the journey, the realm of Ur-humans, Colonists and stars, had forgotten who he was. She hadn’t. She knew who she was:  Dura, Human Being, daughter of Logue - no more, and no less. And she was no more, no less qualified to speak for the peoples of the Star, at this moment, than anyone else. And that was why it was she who would have to act, now.

Her uncertainty congealed into determination. ‘Hork, I don’t care about the goals of these damn monster-men from the past. All I care about are my people - Farr, my family, the rest of the Human Beings. I won’t sacrifice them for some ancient conflict; not while I have some hope of changing things.’

The wide, distorted mouth of Karen Macrae was opening again; as she spoke, Dura saw, distracted by the detail, that Karen’s lips were not quite synchronized with her rustling words.

Time is long, inside our virtual world. But still, it is coming to an end. The Glitches have damaged us. Some have already lost coherence.

Stop the flight. We discover we do not want to die.

Dura closed her eyes and shuddered. The Colonists could no longer act. And so they had brought Star-humans - they had brought her - to this place, to save their world.

When she looked at Hork he was grinning, throwing his head back like some animal. ‘Very well, upfluxer. It seems I am outvoted, and not for the first time - although it doesn’t usually stop me. We are humans too, whatever our origins, and we must act, rather than die meekly as pawns in somebody else’s war!’ He shouted, ‘Do it!’

She cried out; she felt remote, numb. She hauled on the levers as hard as she could.

Crimson fire erupted from the base of the map-Star.
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Blue Xeelee light illuminated the Air. Fragments of shattered vortex lines hailed around Adda. He Waved furiously, squirming in the Air to avoid the deadly sleet, disregarding the pain in his back and legs. But even Waving wasn’t reliable; the strength and direction of the Magfield was changing almost whimsically, and he had to be constantly aware of its newest orientation, of which way his Waving would take him among the lethal vortex fragments.

He came to a clearer patch of Air. He twisted, his hips and lower back protesting, and Waved to a halt. He looked back towards the City, now about a thousand mansheights away. The great wooden carcass was tilting noticeably, leaning across a Magfield which no longer cradled it. Its Skin was still a hive of activity, of kicked-out panels and scrambled evacuations; Adda was reminded of corruption, of swarms of insects picking over a dying face.

There was no sign of Farr.

Adda looked back to the upper Downside, to the location of the Hospital. He could see motion inside that widened gash in the Skin, but he couldn’t make out Farr himself. Damn, damn . . . He shouldn’t have let go of the boy; he should have dragged him physically away from the City, from the damn Hospital, until either his strength ran out or the City fell apart anyway.

I’m an old man, damn it. He’d had enough; he’d seen enough. Now all he wanted was rest.

Well, it looked as if he still had work to do. Shaking his head, he dipped his body in the Air and Waved back towards the groaning City.

In the Hospital of the Common Good, patients continued to be brought to the exit. Another dull explosion sounded somewhere in the guts of the City, but - to Adda’s disbelief - the labouring volunteers scarcely looked up. He wanted to scream at them, to slap faces, to force these brave, foolish people to accept the reality of what was happening around them.

There were no cars returning to the port now. But nevertheless a volunteer hauled a helpless bundle - age and sex unidentifiable - to the breached Skin. The volunteer climbed out after the patient, gripped the bandaging with both hands, and, Waving backwards, began to drag the patient away from the collapsing City. The volunteer was a young man, nude, his skin painted with elaborate, curling designs. This was evidently one of the aerobats who should have been taking part in the great Games spectacle today; instead here he was, his body-paint smeared and stained with pus, dragging a half-dead patient out  from a dying City. Adda stared at the boy’s face, trying to make out how the aerobat must feel at this implosion of his life, his hopes; but he read only fatigue, a dull incomprehension, determination.

‘Adda!’

It was Farr’s voice. Adda peered into the gloom of the ward, blinking to clear his one working eyecup.

‘Adda - you must help me . . .’

There. Farr was close to the rear of the ward; he was hovering over another patient, a massive, still form wrapped in a cocoon. The boy seemed unharmed still, Adda saw with relief.

He pushed his way over the heads of the crowd.

The patient was lost in the cocoon with only a little flesh showing: a huge, crumpled fist, an area of shoulder or chest about the size of Adda’s palm. The exposed flesh was surface-less, chewed up.

Adda suppressed a shudder and looked at Farr. The boy’s face was drawn, the fatigue showing in his eyecups, the dilated Air-pores like craters on his cheeks.

‘I’m glad you returned.’

‘You’re a damn fool, boy. I want you to know that now, in case I don’t get a chance to tell you later.’

‘But I had to return. I heard Bzya’s voice. I . . .’

Something moved deep inside the cocoon - a head turning, perhaps? - and a claw-like finger protruded from the lip of the material, to pull the neck of the cocoon tighter closed. The tiny motion was redolent of shame.

‘This is Bzya?’

‘They had to pull him up from the underMantle. He was nearly lost - Adda, he had to abandon his Bell. He dragged back Hosch, but he was dead.’ The boy looked down at his friend, his hands twisting together. ‘We’ve got to get him out of here - away from the City.’

‘But . . .’

There was another dull impact, deep in the guts of the City. The very Air seemed to shake with it, and the ceiling of the ward settled, wood splintering with a series of snaps. Then a mansheight-square section of the ceiling imploded, raining sharp wood splinters. This time the workers and patients had to take notice; screams were added to the bedlam of orders and frantic activity, and patients threw bare or bandaged arms over their faces.

‘All right,’ Adda said. ‘You take the head; I’ll push at the feet. Move, damn you . . .’

They scrambled for the entrance to the ward, hauling the cocoon beneath the splintered ceiling. They had to work through the melee, pushing with their feet at slow-moving limbs and heads.

Deni was nowhere to be seen.

It seemed to take a lifetime to reach the open mouth of the ward. They bundled Bzya out into the Air, over the port’s splintered lip; Bzya rolled in the Air, helpless in his cocoon. Adda and Farr scrambled after him. Farr made to grab the head end of Bzya’s cocoon once more, but Adda stopped him. He hauled  Bzya around lengthways, so that the Fisherman was almost lying across their laps. ‘We’ll take him like this,’ Adda said. ‘Get hold. We’ll both Wave backwards . . .’

Farr nodded, understanding quickly. He took handfuls of the cocoon, and soon he and Adda were kicking backwards in parallel through the Air, hauling the massive cocoon after them.

The City, looming huge over them, settled once more, this time with screeches from deep within its fabric. Adda imagined the huge Corestuff girders, the bones of the great carcass, twisting, failing one by one. Explosions of shattering wood erupted all over the Skin. Huge, rectilinear creases emerged over the wooden face, as if the Skin were starting to fold over on itself.

Adda kicked desperately at the thick Air, ignoring the numb ache of his legs, the pain of fingers which were turning into claws as they dragged at cocoon material. Vortex fragments continued to hail through the Air, rings and other fantastic forms sleeting past them.

Suddenly Bzya’s body twisted in the Air. The Fisherman’s heavy legs thumped into Adda’s chest, causing him to lose his grip. Adda heard the Fisherman groan from within his cocoon at this latest disruption.

Adda slithered to a halt and scrabbled at the slick, expensive material of the cocoon, trying to regain purchase.

Farr had stopped Waving. He’d simply come to a halt in the Air and had dropped the cocoon, and was staring back at the City.

‘By the blood of the Xeelee, boy . . .’

‘Look.’ Farr pointed back at the Hospital entrance. ‘I think it’s Deni.’

Adda rubbed dirt from his good eye and stared at the figures in the port. They were dwarfed by the huge wooden panorama of Skin all around them. Yes, it was Deni Maxx; the little doctor, all energy and competence, was working in the entrance to bring out still another patient.

There was a new sound from within the bulk of the City - a yielding sigh which slid rapidly to a higher pitch, almost as if in relief. Skin crumbled away in huge rafts of wood, revealing the Corestuff girder framework beneath. It looked like bones emerging through corrupt flesh. And, even as Adda watched, the girders, dully shining, were creasing, folding over.

Adda grabbed at the cocoon and kicked at the Air. His hands slid over the material and the inert bulk of Bzya barely stirred in the Air; but Adda clung to the material and tried again. In a moment Farr joined him, and soon the two of them were lunging backwards away from the City, their Waving ragged, spurting.

The face of the City - huge rents gaping - collapsed under its mask of anchor-bands and folded forward over them. The Corestuff structure showed no more resistance than if it had been constructed of soft pig-leather. Splinters of wood rained forward, bursting from the crumpling Skin.

Farr screamed: ‘Deni!’

Through the chaos of the crumpling face of the Hospital port, Adda could see the compact form of the doctor, still working. She looked up, briefly, at the collapsing Skin above her. Then she turned back to her patients.

The port of the Hospital ward closed like a mouth.

In the very last heartbeat Adda saw Deni raise her arm against the huge jaw of wood and Corestuff which closed over her, as if - at last - trying to save herself. Ragged edges of wood met like meshing teeth, bursting her body. A cloud of wood fragments and dust billowed from the crushed face of the City, obscuring the Hospital from Adda’s view.

Farr was screaming incoherently, but he was still Waving, dragging at Bzya’s cocoon.

‘Scream!’ Adda yelled over the crashing roar of the City. ‘Scream and cry all you want, damn you! But don’t - stop - Waving!’V

 Hork pressed his face close to the surreally silent display. ‘It’s a jetfart,’ he said wonderingly. He laughed. ‘I can scarcely believe it. A jetfart, from the North Pole of a Star!’

Dura gripped the control levers, forcing her hands to remain clenched. The levers were warm, comfortable; they seemed to fit well in her palms. She felt as if she were trapped inside her head, an impotent observer of her own actions. She tried to imagine what must be happening inside the Mantle, if that map-globe really did represent the Star itself.

Hork Waved to the transparent wall, and stared at the tiny image of the battle. Eventually he turned to Dura and shouted, ‘I think that’s enough . . . You can let go.’

Dura stared at her hands. Her fingers wouldn’t open; she had to glare at her rebellious hands, consciously willing them to uncurl.

Released, the levers slid gently back to their rest positions.

The fount from the map-Star dwindled, thinning to a fine plume before dying completely; the map itself folded up and disappeared.

‘Is it over? We’re not aimed at the Ring any more?’

Hork Waved back across the huge chamber. He turned the chair’s arrow device this way and that, alternately studying the starbow and the field of stars, trying to judge the changes Dura had made.

Dura settled back in the chair, watching starfields explode silently across the sky.

‘We haven’t turned the Star around, if that’s what you mean,’ Hork said. ‘But we’ve turned it aside. I think so, anyway . . . The Ring has moved away from the centre of that wall.’ He pointed. ‘We’re still heading for the battlefield but we’ve deflected the Star; we’re going to miss the Ring.’

She frowned, her feeling of distance, of unimportance, lingering. ‘Will that be enough, do you think?’

‘To stop the Xeelee destroying us?’ He shrugged. ‘I don’t know, Dura. But we’ve done all we can.’

Dura looked at Hork, seeing a match in his broad face for her own sense of bewilderment, of anticlimax.

Hork held out his hand. ‘Come. We need to rest, I think, after such epic deeds. Let’s return to our wooden ship. We’ll eat, and try to relax.’

She allowed him to pull her out of the chair. Hand in hand, they Waved back to the inner tetrahedron.

As they entered it, Dura made her way towards the open hatchway of the ‘Pig’; but Hork held her arm. ‘Dura. Wait; look at this.’

She turned. He was pointing to the map on the inner wall of the tetrahedron - the map-Star, the wormhole diagram they had studied earlier. One of the wormhole routes - a path which snaked from the Core of the Star to its Crust, at the North Pole - was flashing, slowly and deliberately.

Hork nodded slowly. ‘I think I understand. This is how the Star-fount was made.’ He traced the wormhole with a fingertip. ‘See? When you hauled on your levers, Dura, this wormhole must have opened up. It took matter from the heart of the Star and transported it to the Crust. The Core material must have exploded at once in the lower pressure, releasing immense energy.

Dura felt odd; she seemed to see Hork as if at the far end of a long, dark corridor.

‘At the North Pole there must be huge engines to exploit this energy - the  discontinuity drive engines Karen Macrae spoke of, which propel the Star itself.’ His gaze was distant. ‘Dura, some day we must reach those engines. And I wonder how the Colonists fared, when that wormhole belched . . .’

In Dura’s eyes all the colour had leeched from Hork’s face; even the lurid map on the tetrahedron wall had turned to shades of brown, and there was a strange, thin taste on her tongue.

She was exhausted, she realized. There would be time enough in the future for plans and dreams. For now, she longed for the comparative familiarity and security of the ‘Pig’, for food and sleep.

The rich, sweet stink of Air-pigs greeted her as she reached the ship’s entrance.

 He touched Farr’s arm. ‘Wait. We stop here. That’s enough.’

Farr looked confused. He Waved through a couple more strokes, as if automatically; then, uncertainly, his legs came to rest. He released his grip on the cocoon material and looked down at his hands, which were bent into stiff claws.

Adda let himself drift away from the cocoon and hang in the Air, giving way to his fatigue for the first time since the start of the disaster. The Magfield supported him, but he could feel its continuing shudders. The aches in his legs, arms, back and hands had gone beyond mere fatigue, beyond exhaustion now, he realized, and had transmuted into real pain. He inflated his chest, hauling in dank Polar Air, and felt the thick stuff burn at his lungs and capillaries. He remembered the dire warnings of poor, lost Deni Maxx: that after his encounter with the Air-sow his body would never regain its pneumatic efficiency. Well, this day he’d tested that diagnosis to its limits.

The City was a battered wooden box almost small enough to be covered over by the palm of a hand, with the long, elegant Spine spearing down from its base to the underMantle. A cloud diffused around the upper City, a mist of rubble and dispersing refugees.

The Xeelee starbreakers continued to walk through the Mantle. Vortex strings hailed all around them, deadly and banal.

He felt his eyes close; weariness and pain lapped over his mind, shutting out the world. This was the worst part of growing old: the slow, endless failure of his body that was slowly isolating him from the world, from other people, immersing him instead in a tiny, claustrophobic universe of his own weakness. Even now, even with the Mantle in its greatest crisis . . ..

Well, a small, sour part of him thought, at least I won’t grow any older, to find out how much worse it gets.

‘ . . . Adda.’ There was more wonder than fear in Farr’s voice. ‘Look at the City.’

Adda looked at the boy, then turned his aching neck to the distant tableau of Parz.

The City had already drifted far from its usual site directly over the Magfield Pole, tilting and twisting slowly as it travelled. Now that drift was accelerating. Parz, with all its precious freight of life, swung through the Air like a huge spin-spider. It was oddly graceful, Adda thought, like a huge dance. Then there was a cracking noise, a sharp sound which travelled even to this distance, uneasily like breaking bone. Wood fragments burst around the junction of the City and its Spine - splinters which must be the size of Air-cars to be visible at this distance.

The Spine had snapped off.

The Spine remained suspended in the depths of the Polar Magfield, like an immense, battered tree trunk. The Spine must have been supplying much of the City’s residual anchoring in the Magfield, for now the box-like upper section of Parz, with green wood-lamp light still gleaming from its ports, rolled forwards like an immense, grotesque parody of a lolling head.

The structure could not long stand such stress.

The Corestuff anchor-bands, dull and useless, folded, snapped and fell away in huge pieces. The clearwood bubble which enclosed the Stadium burst outwards, popping. The Palace buildings on the upper surface, like elaborately coloured toys with their miniature forests and displays, slid almost gracefully away into the Air, exposing the bare wooden surface beneath.

And now the City itself opened, coming apart like rotten wood.

The carcass split longitudinally, almost neatly, around the central structural flaw of Pall Mall. From the cracked-open streets and shops and homes, Air-cars and people spilled into the Air. The Market opened up like a spin-spider’s egg, and the huge execution Wheel tumbled out into the Air.

The sounds of cracking wood, of twisting Corestuff, carried through the Air, mercifully drowning the cries of the humans.

Adda tried to imagine the terror of those stranded citizens; perhaps some of them had never ventured beyond the Skin before, and now here they were cast into the Air, helpless amid clouds of worthless possessions.

Now the residual structure of Parz imploded into fragments. All traces of the City’s shape were lost. The cloud of rubble, of wood, Corestuff and struggling people, drifted through the Air away from the amputated Spine, slowly diffusing.

Adda closed his eyes. There had been a grandeur about that huge death.  Almost a grace, a defiance of the Xeelee’s actions which had been, in its way, magnificent.

‘Adda.’ Farr was pulling at his arm and pointing.

Adda followed the boy’s finger. At first he could see nothing - only the lurid crimson glow around the Northern horizon, the yellow chaos of the Air . . .

Then he realized that the boy was pointing out an absence.

The starbreaker beams were gone.

Adda felt something lift from his heart. Perhaps some of them might yet live through this.

But then more vortex fragments came gusting towards them, precluding thought; gripping the boy’s hand as hard as he could, Adda stared into the mouth of the storm and grabbed at Bzya’s cocoon.
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The Interface was glowing.

The shouting woke Borz from a deep, untroubled sleep. He stretched and scowled around, looking for the source of the trouble. He reached to his belt and pulled out his Air-hat, jammed it on his head. He didn’t really need the hat, of course, but he thought it gave him a bit more authority with the scavenging, thieving upfluxers who came by all the time and . . .

The Interface was glowing. The edges around its four triangular faces were shining, vortex-line-blue, so bright he was forced to squint. And the faces themselves seemed to have been covered over by a skin of light, fine and golden, which returned reflections of the yellow Mantle-light, the vortex lines, his own bulky body.

A deep, superstitious awe stirred in Borz.

There was no sign of the pigs, which had been stored at the heart of the tetrahedron. And the various possessions - clothes, tools, weapons - which had been attached to the tetrahedron’s struts by bits of rope and net now tumbled around in the Air. A length of rope drifted past him. He grabbed it and laid it in his huge palm; the rope looked scorched.

People, adults and children alike, were Waving away from the Interface, crying and wailing in their panic. Borz - and two or three of the other men and women - held their place.

The Interface hadn’t worked for generations - not since the Core Wars; everyone knew that. But it was obviously working now. Why? And - Borz ran a tongue over his hot, Airless lips, and he felt the pores on his face dilate - and what might be coming through it?

The face-light died, slowly. The faces turned transparent once more. The glow of the tetrahedral frame faded to a drab blackness.

The Interface was dead again; once more it was just a framework in the Air. Borz felt an odd, unaccustomed stab of regret; he knew he’d never again see those colours, that light.

The pigs had gone from the heart of the framework. But they’d been replaced by something else - an artifact, a clumsy cylinder of wood three mansheights tall. There were clear panels set in the walls of the cylinder, and bands of some material, dully reflective, surrounded its broad carcass.

A hatch in the top of the cylinder was pushed open. A man - just a man - pushed his face out; the face was covered by an extravagant beard.

The man grinned at Borz. ‘What a relief, he said. ‘We needed some fresh Air in here.’ He looked down into the cylinder. ‘You see, Dura, I knew Karen Macrae would get us home.’

‘Hey.’ Borz Waved with his thick legs until his face was on a level with the strange man’s. ‘Hey, you. Where are our pigs?’

‘Pigs?’ The man seemed puzzled, then he looked around at the dead Interface. ‘Oh. I see. You kept your pigs inside this gateway, did you?’

‘Where are they?’

The man looked amused, but sympathetic. ‘A long way from here, I fear.’ He sniffed the Air and stared around, his gaze frank, confident and inquisitive. ‘Tell me, which way’s South?’
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Toba Mixxax, his round face pale in the heat, stuck his head out of his Air-car. ‘Sounds like Mur and Lea are arguing again.’

Toba’s car had approached unnoticed. Dura had been labouring to fix ropes to a section of collapsed Skin. She backed away from her work, her arms and hands aching. Even here, on the outer surface of the dispersing cloud of debris that marked the site of the ruined City, the heat and noise were all but unbearable, and the work was long, hard and dangerous. As she listened now, she could hear the raised voices of Lea and Mur. She felt a prickle of irritation - how long was she going to have to hand-hold these people, before they learned to work together like adults?

But as she studied Toba’s familiar round face - with its uncertain expression, its pores dilated in the heat - the irritation vanished as soon as it had come. She straightened up and smiled. ‘Nice to see you, farmer.’

Toba’s answering smile was thin. ‘You look tired, Dura . . . We’re all exhausted, I suppose. Anyway,’ with a touch of strain entering his voice, ‘I’m not a farmer any more.’

‘But you will be again,’ Dura said, Waving towards him. ‘I’m sorry, Toba.’

Stretching the stiffness out of her back, she looked around the sky. The vortex lines had reformed and now crossed the sky in their familiar hexagonal arrays, enclosing, orderly and reassuring; the Magfield, restored to stability, was a firm network of flux in the Air - a base for Waving, for building again.

She studied the lines, examining their spacing through her fingers. Their slow pulsing told her that it would soon be time for Hork’s Wheel ceremony, at the heart of the ruined City.

‘How’s the farm?’ she asked carefully. ‘Is Ito . . .’

‘We’re putting it back together again,’ Toba said. ‘Slowly. Ito is . . . bearing up. She’s very quiet.’ For a moment his small, almost comical mouth worked as if he were struggling to express his feelings. ‘You know Farr’s there with her. And some of Cris’s friends, the Surfers. Cris has gone. But I think Ito finds the young people around her a comfort.’

Dura touched his arm. ‘It’s all right. You don’t have to say anything. Come on; maybe you can help me sort out Lea and Mur . . .’

Toba climbed out of his car.

Together, they made their way through the City site. Parz had become a cloud of floating fragments of Skin, twisted lengths of Corestuff girder, all  suffused by the endless minutiae of the human world, spilled carelessly into the Air. She could see, at the cloud’s rough centre, the execution Wheel, cast adrift from the old Market. Even from this vantage point - close to the cloud’s outer edge - Dura could see clothes, toys, scrolls, cocoons, cooking implements: the contents of a thousand vanished homes. Those few sections of the City which had survived the final Glitch continued to collapse spasmodically - even now, weeks after the withdrawal of the Xeelee - and to the careless eye the swarms of humans crawling over the floating remains must look, she thought, like leeches, scavengers hastening the destruction of some immense, decomposing corpse, adrift in the turgid Air of the Pole. Many of the City’s former inhabitants, recently refugees, had returned to Parz to seek belongings and to help with the reconstruction. There had been some looting, true - and too many people had come back here, intent on picking over the remains of a City which would not be restored to anything like its former completeness for many years.

But Hork’s emergency edicts against a mass return to the City seemed to be holding. Enough of the City’s former inhabitants had dispersed to the recovering ceiling-farms of the hinterland - and stayed there to work - to reduce fears of famine. And genuine reconstruction and recovery were progressing now. Already teams of workers had succeeded in locating the surviving dynamos. The great engines - which had once powered anchor-band currents - had been cleared of rubble and stumps of infrastructure. Now the dynamos floated in clear spaces, their lumpy Corestuff hides gleaming dully in the purple light of the Quantum Sea as if they were immense, protected animals.

It could still go wrong, Dura thought uneasily. The fragile society left adrift by the Xeelee Glitch could still fall apart - disintegrate into suicidal conflict over dwindling resources, over once-precious goods from the old Parz which had been reduced in value to trinkets by the disaster.

But not just yet. Now, people seemed - on the whole - to be prepared to work together, to rebuild. This was a time of hope, of regeneration.

Dura welcomed her own aching muscles and stiff back. It was evidence of the hard work that comprised her own small part of the Mantle-wide rebuilding effort She felt a surge of optimism, of energy; she suspected that the days to come would be some of the happiest of her life.

In a clear space a few mansheights from the car, the Human Being Mur had been showing Lea - a pretty girl who had once been a Surfer - how to construct nets from the plaited bark of Crust-trees. The two of them were surrounded by a cloud of half-coiled ropes and abandoned sections of net. Little Jai - reunited with his father - wriggled through the Air around them, nude and slick, grasping at bits of rope and gurgling with laughter. Lea was brandishing a length of rope in Mur’s face. ‘Yes, but I don’t see why I have to do it over.’

Mur’s voice was cracking with anger, making him sound very young. Compared to the City girl, Mur still looked painfully thin, Dura thought. ‘Because it’s wrong,’ he said. ‘You’ve done it wrong. Again! And I—’

‘And I don’t see why I should put up with that kind of talk from the likes of you, upfluxer.’

Toba placed his hands on the girl’s shoulders. ‘Lea, Lea. You shouldn’t speak to our friends like that.’

‘Friends?’ The girl launched into an impressive round of cursing. Toba looked pale and pulled away from her, dismayed.

Dura took the rope which Lea was rejecting. ‘Perhaps Mur didn’t explain,’ she said smoothly. ‘You have to double plait the rope to give it extra strength.’ She hauled at sections of it, demonstrating its toughness.

‘But the way he speaks to me—’

‘This plaiting is finely done.’ She looked at Lea. ‘Did you do this?’

‘Yes, but—’

Dura smiled. ‘It takes most Human Beings years of practice to learn such a skill, and you’ve almost mastered it already.’

Lea, distracted by the praise, was visibly struggling to stay angry; she pushed elaborately dyed hair from her forehead.

Dura passed the rope to her. ‘With a bit more help from Mur, I’ll be coming to you for instruction. Come on Toba, let’s take a break; I’d like to see how Adda is getting on.’

As they moved away Dura was careful not to make a show of looking round, but she could see that Mur and Lea were moving back towards each other, warily, and picking up sections of rope once more.

She felt rather smug at her success at defusing the little situation. And she was secretly pleased at this evidence that the Human Beings were managing to adjust to the situation they’d found here at the Pole - better than some of Parz’s former inhabitants, it seemed. Dura had expected the Human Beings to be shocked, disappointed to arrive at the Pole after their epic journey across the sky, only to find nothing more than a dispersing cloud of rubble. In fact they’d reacted with much more equanimity than she’d anticipated . . . especially once reunited with their children. The Human Beings simply hadn’t known what to expect here. They couldn’t have imagined Parz in all its glory - any more than she herself could have, before Toba brought her here for the first time. For the little band of Human Beings, the immense number of people, the huge, mysterious engines, the precious artifacts scattered almost carelessly through the Air, had been wonder enough.

One section of the rough, expanding City-cloud had been cordoned off, informally, to serve as a Hospital area. Dura and Toba pushed through the cloud of debris until they were moving through arrays of patients, drifting comfortably in the Air and loosely knotted together with lengths of rope. Dura cast a cursory, slightly embarrassed glance at the patients. Many people had been left so damaged by the Glitch that they would never function fully again; but the care they were receiving was clearly competent. The bandaging and splints seemed undamaged and clean. One of the blessings of the destruction of Parz was that its scale had been so immense many smaller, more robust items in the City - like medical equipment - had simply been spilled into the Air, undamaged.

As they neared the heart of the improvised Hospital, Muub, once Court Physician, emerged to meet them. Muub had abandoned his impractical finery, replacing it with what looked like a Fisherman’s many-pocketed smock. His  smile was broad and welcoming beneath his shining bare scalp, and the Physician looked as happy as Dura could remember seeing him - liberated, even.

Muub led them to Adda. The old upfluxer was standing a sullen guard over an outsized, sealed cocoon. Dura knew that the cocoon contained Bzya, the crippled Fisherman, who still could do little more than bellow half-coherent phrases from his ruin of a mouth. Bzya was evidently asleep. But Adda seemed content to spend much of his waking time with his friend, keeping watch over him and serving as a clumsy nurse when necessary, helping Jool and their daughter - Shar, who had returned from the ceiling-farms - to tend to him.

Adda embraced Dura, and asked after the rest of the Human Beings. Dura told him about Mur and Lea, and Muub added, ‘There are points of friction. But your upfluxers are working well with the citizens of Parz. Don’t you agree, Adda?’

The old man growled, his face as sour as ever. ‘Maybe. Maybe not. Maybe we’re “fitting in” too damn well.’

Dura smiled. ‘You’re too much of a cynic, dear Adda. Nobody forced the Human Beings to come here, to help the City folk dig their way out of the rubble.’

‘Although were delighted you’re here,’ Muub said expansively. Without your upflux-hardened muscles we wouldn’t be making half the progress we’ve managed so far.’

‘Sure. As long as were not using our “upflux-hardened muscles” to build another nice, neat cage for ourselves.’

Dura said, ‘Now, Adda—

Toba Mixxax said nervously, ‘But you were never in a cage. I don’t understand.’

Muub held up his hands. ‘Adda has a point. And while we’re rebuilding our City, it’s a time to think about rebuilding our hearts as well. The Human Beings were in a cage, Toba. As were we all: a cage of ignorance, prejudice and suppression.’

Dura looked at him carefully. ‘You genuinely accept that?’

‘Do we need a City at all?’ Adda asked sourly. ‘Maybe it’s time for a fresh start without one.’

Dura shook her head. ‘I don’t think I agree with that. Not any more. The benefits of a City - stability, a repository of understanding, the access to medicine - all of these will help us all, everyone in the Mantle.’ She fixed Muub with a sharp glance. ‘Won’t they?’

He nodded seriously. ‘We could never advance from a base of subsistence farming. But the City must never again become a fortress-prison. That’s why we’re planning a whole series of satellite communities, with the City as the hub. We should not trap most of humanity in one place, so vulnerable to disasters from without - and from our own hearts.’

Adda snorted. ‘You talk about human nature. What’s to stop human nature from reasserting itself where prisons and fortresses are concerned?’

‘Only the strong and continuing efforts of good men and women,’ Muub said evenly. ‘Hork shares these goals. He’s talking about new kinds of power  structures - representative councils which would give all of the Mantle’s people a say in the way things are run.’

‘Knowing Hork,’ Dura admitted, ‘I find that a little hard to swallow.’

‘Then try harder,’ Muub said sternly. ‘Hork is no sentimental dreamer, Dura. He faces realities and acts on them. He knows that without the ancient wisdom of the Human Beings - without the clues you people brought about the Core Wars, the possibility of retrieving some of the ancient technology - the City would have been wiped out by the Xeelee attack, without even knowing why. Perhaps the race itself would have perished . . . We need each other. Hork accepts that, and is going to make sure we don’t lose what we’ve gained. Surely his litany, today, is evidence of his goodwill. Perhaps we could construct a new integrated philosophy, incorporating the best elements of all these strands - the Xeelee philosophy, the Wheel followers - and build a new faith to guide us . . .’

Dura laughed. ‘Maybe. But we’ll have to put the City back together first.’

Adda rubbed his nose. ‘Perhaps. But I don’t think we’ll have Farr here to help us.’

‘No,’ Dura said. ‘He’s determined to return to the Quantum Sea, in a new improved “Flying Pig”. To find the Colonists again. But he’s accepted he needs to put in some time rebuilding his own world first, before flying off to win new ones . . .’

‘Not a poor ambition to have,’ Muub said, smiling thinly. ‘Quite a number of us are intrigued by what you learned of the Colonists . . . and the huge Ur-human engines at the North Pole. Of course, we don’t know any way of travelling more than a few tens of metres from the South Pole, let alone of crossing the Equator . . . but we’ll find a way.’ ‘Why should there be a way at all?’ Adda asked cynically. ‘This Star is a hostile environment, remember. The Glitches have forced that into our heads, if nothing else. We’ve no guarantee we’ll ever be able to achieve much more than we can do now. After all the Ur humans left us to die with the Star; they didn’t believe in any future for us.’ ‘Perhaps!’ Muub smiled. ‘But perhaps not. Here’s a speculation for you. What if the Ur-humans didn’t intend us to be destroyed when the Star impacted the Ring? What if the Ur-humans left us some means of escaping from the Star?’

Dura said ‘Like the wormhole to the planet—’

‘Or,’ Muub said, ‘even a ship - an Air-car that could travel outside the Star itself.’ He looked up at the Crust, a look of vague dissatisfaction on his face. ‘What lies beyond that constraining roof over our world? The glimpses you saw, Dura, of other stars - hundreds, millions of them - each one, perhaps, harbouring life - not human as we are and yet human, descended from the Ur-stock . . . And then, behind it all the Ur-humans themselves, still pursuing their own aloof goals. To see it all - what a prize that would be! Yes, Adda; many of us are very curious indeed about what might lie at the far Pole . . .

‘Yet even that will tell us so little of the true history of our universe. What is the true purpose of Bolder’s Ring? What are the Xeelee’s intentions - who, where is the enemy they seem to fear so much?’ He smiled, looking wistful. ‘I will resent dying without the answers to such questions, as I surely will . . .’

In the distance, in the opened heart of the City hundreds of mansheights away, pipes began to bray: Hork calling his citizens to him. Muub bid a hasty farewell to his friends.

With Adda, Dura began to make her way towards the heart of the debris cloud. As they Waved, peacefully, she slipped her hand into his.

‘We’ve come a long way, daughter of Logue, Adda said.

Dura looked at him with a little suspicion, but there was no sign of irony in his expression; his good eye returned her gaze with a softness she hadn’t often seen there before.

She nodded. ‘We have . . .’ And some of us a little further than others, she thought. ‘How’s Bzya?’

He sniffed. ‘Surviving. Accepting what he has. Which is a lot, I suppose; he has Jool and Shar both with him now . . .’

‘And you,’ she said.

He didn’t reply.

‘Do you think you’ll stay with them?’

He shrugged, with an echo of his old cantankerousness, but his expression remained soft.

She squeezed his hand. ‘I’m glad you’ve found a home,’ she said.

As they neared the Wheel at the heart of the debris cloud, they could hear once more the thin, clear voice of Physician Muub as he addressed the crowd gathering there.

‘ . . . The cult of the Xeelee, with its emphasis on higher goals than those of the here-and-now, was impossible for Parz’s closed, controlled society to accommodate. It was only by the suppression of these elements - the expulsion of the Xeelee cultists, the Reformation’s expunging of any genuine information about the past - that the authorities thought the City could survive.

‘Well, they were wrong.

‘Human nature will flourish, despite the strictest controls. The upfluxers kept their ancient knowledge almost intact - across generations, and with little recourse to records or writing materials. New faiths - like the cult of the Wheel - bloomed in the desert left by the destruction of beliefs and knowledge.’ Muub hesitated, and - unable to see him - Dura remembered how his cup-retinae characteristically lost some of their focused shape, briefly, as he turned to his inner visions. ‘It’s interesting that both among the exiled Human Beings - and among the almost equally disadvantaged Downsiders, here in Parz - a detailed wisdom from the past survived, by oral tradition alone. If we are all descended from Stellar engineers - from a highly intelligent stock - perhaps we should not be surprised at such evidence of mentation, crossing generations. Indeed, the systematic waste of such talent seems a crime. How much more might man have achieved in this Star by now, if not for petty prejudice and superstition . . .’

Adda snorted. ‘Unctuous old fart.’

Dura laughed.

‘And I wish I could see Hork’s face, as he Waves around having to listen to that.’

‘Maybe you misjudge him, Adda.’

‘Maybe. But then,’ he said slowly - carefully, she thought - ‘I’ve never been as close to him as you have.’

Again she studied the old man sharply, wondering how much he knew - or what he could read, in her face. He was watching her waiting for some reaction, his battered face empty of expression.

But what was her reaction? What did she want, now?

So much had happened since that first Glitch - the Glitch that had taken her father from her. Several times she had thought her life was finished - she’d never really believed she’d return to the Mantle, from the moment she boarded the ‘Flying Pig’ in Parz’s Harbour. Now, she realised, she was simply grateful to be alive; and that simple fact would never leave her, would inform her enjoyment of the rest of her time.

And yet . . .

And yet her experiences had changed her. Having seen so much - to have travelled further, done so much more than any human since the days of the Colonists themselves - would make it impossible for her to settle back into the cramped lifestyle of a City dweller - and still less of a Human Being.

Absently she folded her arms across her stomach, remembering her single moment of passion with Hork - when she had allowed her intense need for privacy to be overcome, when she thought her life was almost lost, deep in the underMantle. She had found a brief spark of human warmth there; and Hork was surely wiser than she had first realised. But still, she had seen into Hork’s soul in the Ur-human chamber, and she had recoiled from what she had found - the anger, the desperation, the need to find something worth dying for.

Hork could not be a companion for her.

‘I’ve changed, Adda,’ she said. ‘I . . .’

‘No.’ He was shaking his head sadly, reading her face. ‘Not really. You were alone before all this - before we came here - and you’re still alone, now. Aren’t you?’

She sighed. A little harshly, she said, ‘If that’s how I’m meant to be then maybe I should accept it.’ She turned; beyond Parz’s cloud of rubble she could see the ceiling fields of the hinterland: bare, scrubbed clean of their cultivation - and yet, in a way, renewed. ‘Maybe that’s where I will go,’ she said.

He turned to see. ‘What and become a farmer? Making pap-wheat for the masses? You?’

She grinned. ‘No. No, making a place of my own . . . a little island of order, in all of this emptiness.’

Adda snorted with contempt, but the pressure of his fingers around hers increased, gently, warmly.

The pipers’ calls were bright and harsh. From all around the cloud-City people were Waving into the Air, converging towards the Wheel at the heart of the cloud. Peering that way now, Dura could see the massive form of Hork - a colourful speck in his robes, his massive arms resting on the huge Wheel. She imagined she could already hear his voice as he recited the litany - the first legal  Wheel-litany, a list of all those known to have died in the final Glitch, whether they were from Parz, the hinterland, the upflux, the Skin.

It was a litany intended to conciliate and heal.

The two Human Beings, Waving strongly, joined the shoal of people converging on the Wheel. Around them, the shimmering vortex lines marched steadily across the sky, renewed and strong.




 TIMELINE

This outline timescale provides the context for the novels in this collection, as well as those of the ‘Destiny’s Children’ series (Coalescent, 2003, Exultant, 2004,  Transcendent, 2005). For a full timeline of the ‘Xeelee Sequence’ of novels and stories, please see www.stephen-baxter.com.
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INTRODUCTION

While many science fiction authors have written serial stories or novels that share the same backdrop and characters, only a handful have constructed meticulously imagined, chronologically consistent future histories that encompass substantial vistas of time and space, and of those future histories, few are as ambitious as Stephen Baxter’s Xeelee Sequence.

The first true future history was created by Olaf Stapledon in his novels Last and First Men, Last Men in London, and The Star Maker, starting in the teeming metropolis at the heart of the British Empire at the beginning of the twentieth century, and accelerating through aeons and galaxies to a final encounter with the being at the heart of creation. It’s a masterpiece, but a chilly one, its story of the evolution of symbiotic cosmic consciousness visionary but remote from ordinary human concerns. A few years later, in the pages of Astounding Science Fiction magazine, Robert A. Heinlein charted a smaller scale but no less ambitious future history that, beginning the day after tomorrow, conscientiously chronicled mankind’s climb from the cradle of the Earth to the near stars. The long evolutionary and cosmological perspectives of Stapledon (and H.G. Wells) have been absorbed and developed by many British writers, most notably Arthur C. Clarke, and Greg Bear and Robert Reed have given them an American slant, but Heinlein’s model has provided the blueprint for most subsequent science fictional future histories because it easily accommodates the kind of genre-friendly stories of enterprise and boldness that are dwarfed to irrelevance by Stapledon’s cosmological Agape. The future histories of Poul Anderson, James Blish, C.J. Cherryh, and Larry Niven, amongst others, derive much of their structures and tropes from Heinlein’s pioneering framework. Baxter’s Xeelee Sequence owes something to Heinlein too, with its hard SF extrapolations and vigorous straight-from-the-heart-of-genre story of humanity’s ascension to the centre of the galactic stage, but it skilfully blends those core SF tropes with cosmological perspectives rivalled only by those of Olaf Stapledon (like Stapledon, Baxter was born in Liverpool) to create something new and different: an ambitious and ferociously detailed future history whose span is no less than that of the entire universe, from the Big Bang twenty billion years ago, through some ten million years of human history, to the long, slow dying of the light that dwindles away into timelike infinity.

Stephen Baxter has also published the Victorian alternate history Anti-Ice, and The Time Ships, a very fine hard SF sequel to H.G. Wells’s The Time Machine.  He’s written a trilogy of novels based on extrapolations of NASA plans and technology; a series about a species of intelligent mammoth; an alternate near-future trilogy revolving around a space entrepreneur; a stand-alone novel, Evolution  , that chronicles the story of the development of the human species from dinosaur-dodging burrowers to simplified far-future descendants; and an ongoing series of apocalyptic novels in which Earth is flooded with water kilometres deep. He’s also published novels in collaboration with Arthur C. Clarke, a biography of the pioneering Scottish geologist James Hutton, and a series of essays about the future. The list is by no means comprehensive. Restless, energetic, and ambitious, he is fast becoming the contemporary default voice of British SF, and the novels and stories of the Xeelee Sequence constitute his masterwork.

The universe of the Xeelee Sequence teems with life: life, and the evolution of self-aware consciousness, are as fundamental as the Planck constant, the speed of light, the strength of the electromagnetic force, or the Newtonian constant of gravitation. Life arises wherever it can and invariably gives rise to Mind; Mind seeks to spread everywhere and to survive for as long as possible. And by everywhere, I mean everywhere: an entire civilisation evolves and seeks refuge in the yoctoseconds after the Big Bang before symmetry is broken and the laws of physics crystallise; other strange and wonderful empires rise and fall before the quagma froth cools enough to allow creation of baryonic and dark matter, and the beginning of a great war between the Xeelee, powerful champions of life based on ordinary atoms and electrons, and the patient and inscrutable dark matter photino birds. Twenty billion years pass before the war between the Xeelee and the photino birds intersects with human history, and humans painstakingly claw their way up from the status of lowly pawns in the hands of enigmatic and casually cruel alien species to great players on the universal stage.

Of that very first species of intelligent being, the monads, Baxter remarks ‘[they] cared nothing for humans, of course, or for quagmites, or Xeelee, or photino birds, or any of the rest of the universe’s menagerie at this or any other age. But they like their universes to have story; and it was living things that generated the most interesting sagas.’ It could stand as a credo for the entire Xeelee sequence. Baxter doesn’t shrink from tackling the dismayingly inhuman implications of vast abysses of past or future time, but the universality of life introduces perspective, motion and plot into every part of his Stapledonian cosmological framework. It’s great, heady, mind-bending stuff, meticulously mapped onto cutting edge speculations about the birth pangs of the universe and the ultimate fate of all known time and space, constantly enlivened and driven forward by the narratives that its vast range of life generates.

Baxter introduced the Xeelee Sequence in 1987 with his first published short story, ‘The Xeelee Flower’, and explored its entire timeline in two of the novels collected here, Timelike Infinity and Ring, and more than twenty short stories that were later linked and expanded into the novel Vacuum Diagrams. The other novels in this omnibus, Raft and Flux, are self-contained narratives islanded within the framework of the future history. Raft describes a civilisation founded by shipwrecked spacefarers who stumbled into an alternate universe where the  gravitational constant is stronger; Flux is the story of microscopic inhabitants of a neutron star who discover that they are part of a grand but flawed scheme to attack the Xeelee’s most ambitious project. A timeline at the end of this volume sets these works in their chronological context.

These early works fully embody Baxter’s virtues: a swift narrative pace; transparent, uncluttered prose; vivid characters defined by action rather than introspection; and above all, accomplished and imaginative exploration, expansion and reworking of SF’s core themes. His characters contest for living space with a panoply of bizarre aliens in a galaxy crammed with ancient wonders and secret histories; his stories reinvent the baroque excesses of space opera and brace them with imaginative exploration of ideas from stellar zoology, cosmology, quantum theory, exotic mathematics, and much else. Narratives froth with moments of shock and awe, and those sudden reversals of scale that induce the metaphysical dizziness sometimes called sense of wonder. Sentences stride confidently across centuries; paragraphs encompass millennia. Individual voices carry the story forwards, but the story is always bigger than the individuals who are caught up in it. And these voices often have a distinctively British accent. Baxter’s sympathies more often lie with chippy but doggedly competent scientists, engineers, and common soldiers than officers, self-made billionaires, or politicians of any stripe; there are overt references to Brunel and echoes of the history and equipage of the British Empire; and above all, his narratives are infused with the elegiac tone characteristic of British SF. While there’s a constant sense of the indefatigable endurance of human spirit characteristic of genre narrative, it isn’t the can-do optimism and frontier heroism of much American SF, but a calm and sober perspective that wryly acknowledges its small but significant place in the cosmological drama. In the long run, as Baxter’s most enduring character, Michael Poole, discovers, time triumphs over all.

If you’ve read later novels and short stories in the Xeelee Sequence, you’ll find that these early novels will deepen and broaden your understanding of its vast future history. Newcomers might want to read the stories collected in  Vacuum Diagrams first: they provide a fine overview of the scope of this grandest of space operas. Okay. It’s time to put away the programme.

Overture.

Curtain.

Lights . . .

Paul McAuley

London, May, 2009
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EVENT: SYSTEM




1

Even at the moment she was born she knew something was wrong.

A face loomed over her: wide, smooth, smiling. The cheeks were damp, the glistening eyes huge. ‘Lieserl. Oh, Lieserl . . .’

Lieserl. My name, then.

She explored the face before her, studying the lines around the eyes, the humorous upturn of the mouth, the strong nose. It was an intelligent, lived-in face. This is a good human being, she thought. Good stock . . .

‘Good stock’?

This was impossible. She was impossible. She felt terrified of her own explosive consciousness. She shouldn’t even be able to focus her eyes yet . . .

She tried to touch her mother’s face. Her own hand was still moist with amniotic fluid - but it was growing visibly, the bones extending and broadening, filling out the loose skin as if it were a glove.

She opened her mouth. It was dry, her gums already sore with budding teeth.

Strong arms reached beneath her; bony adult fingers dug into the aching flesh of her back. She could sense other adults surrounding her, the bed in which she’d been born, the outlines of a room.

Her mother held her high before a window. Lieserl’s head lolled, the expanding muscles still too weak to support the burgeoning weight of her skull. Spittle laced across her chin.

An immense light flooded her eyes.

She cried out.

Her mother enfolded her in her arms. ‘The Sun, Lieserl. The Sun . . .’

 The first few days were the worst.

Her parents - impossibly tall, looming figures - took her through brightly lit rooms, a garden always flooded with sunlight. She learned to sit up. The muscles in her back fanned out, pulsing as they grew. To distract her from the unending pain, clowns tumbled over the grass before her, chortling through huge red lips, before popping out of existence in clouds of pixels.

She grew explosively, feeding all the time, a million impressions crowding into her soft sensorium.

There seemed to be no limit to the number of rooms in this place, this House. Slowly she began to understand that some of the rooms were Virtual chambers - blank screens against which any number of images could be projected. But even  so, the House must comprise hundreds of rooms. And she - with her parents - wasn’t alone here. There were other people. But at first they kept away, out of sight, apparent only by their actions: the meals they prepared, the toys they left her.

On the third day her parents took her on a trip by flitter. It was the first time she’d been away from the House, its grounds. As the flitter rose she stared through the bulbous windows, pressing her nose to heated glass.

The House was a jumble of white, cube-shaped buildings, linked by corridors and surrounded by garden - grass, trees. Further out there were bridges and roads looping through the air above the ground, more houses like a child’s bricks sprinkled across glowing hillsides.

The flitter soared higher.

The journey was an arc over a toylike landscape. A breast of blue ocean curved away from the land, all around her. This was the island of Skiros, Phillida - her mother - told her, and the sea was called the Aegean. The House was the largest construct on the island. She could see huge, brown-painted spheres dotting the heart of the island: carbon-sequestration domes, Phillida said, balls of dry ice four hundred yards tall.

The flitter snuggled at last against a grassy sward close to the shore of the ocean. Lieserl’s mother lifted her out and placed her - on her stretching, unsteady legs - on the rough, sandy grass.

Hand in hand, the little family walked down a short slope to the beach.

The Sun burned from an unbearably blue sky. Her vision seemed telescopic. She looked at distant groups of children and adults playing - far away, halfway to the horizon - and it was as if she was among them herself. Her feet, still uncertain, pressed into gritty, moist sand.

She found mussels clinging to a ruined pier. She prised them away with a toy spade, and gazed, fascinated, at their slime-dripping feet. She could taste the brine salt on the air; it seemed to permeate her very skin.

She sat on the sand with her parents, feeling her light costume stretch over her still-spreading limbs. They played a simple game, of counters moving over a floating Virtual board, with pictures of ladders and hissing snakes. There was laughter, mock complaints by her father, elaborate pantomimes of cheating.

Her senses were electric. It was a wonderful day, full of light and joy, extraordinarily vivid sensations. Her parents loved her - she could see that in the way they moved with each other, came to her, played with her.

They must know she was different; but they didn’t seem to care.

She didn’t want to be different - to be wrong. She closed her mind against her fears, and concentrated on the snakes, the ladders, the sparkling counters.

 Every morning she woke up in a bed that felt too small.

 Lieserl liked the garden. She liked to watch the flowers straining their tiny, pretty faces towards the Sun, as the great light climbed patiently across the sky. The sunlight made the flowers grow, her father told her. Maybe she was like a flower, she thought, growing too quickly in all this sunlight.

The House was full of toys: colourful blocks, and puzzles, and dolls. She picked them up and turned them over in her stretching, growing hands. She rapidly became bored with each toy, but one little gadget held her attention. It was a tiny village immersed in a globe of water. There were tiny people in there, frozen in mid-step as they walked, or ran, through their world. When her awkward hands shook the globe, plastic snowflakes would swirl through the air, settling over the encased streets and rooftops. She stared at the entombed villagers, wishing she could become one of them: become frozen in time as they were, free of this pressure of growing.

On the fifth day she was taken to a wide, irregularly shaped, sunlight-drenched classroom. This room was full of children - other children! The children sat on the floor and played with paints and dolls, or talked earnestly to brilliantly coloured Virtual figures - smiling birds, tiny clowns.

The children turned to watch as she came in with her mother, their faces round and bright, like dapples of sunlight through leaves. She’d never been so close to other children before. Were these children different too?

One small girl scowled at her, and Lieserl quailed against her mother’s legs. But Phillida’s familiar warm hands pressed into her back. ‘Go ahead. It’s all right.’

As she stared at the unknown girl’s scowling face, Lieserl’s questions, her too-adult, too-sophisticated doubts, seemed to evaporate. Suddenly, all that mattered to her - all that mattered in the world - was that she should be accepted by these children: that they wouldn’t know she was different.

An adult approached her: a man, young, thin, his features bland with youth. He wore a jumpsuit coloured a ludicrous orange; in the sunlight, the glow of it shone up over his chin. He smiled at her. ‘Lieserl, isn’t it? My name’s Paul. We’re glad you’re here. Aren’t we, people?’

He was answered by a rehearsed, chorused ‘Yes’.

‘Now come and we’ll find something for you to do,’ Paul said. He led her across the child-littered floor to a space beside a small boy. The boy - red-haired, with startling blue eyes - was staring at a Virtual puppet which endlessly formed and reformed: the figure two, collapsing into two snowflakes, two swans, two dancing children; the figure three, followed by three bears, three fish swimming in the air, three cakes The boy mouthed the numbers, following the tinny voice of the Virtual. ‘Two. One. Two and one is three.’

Paul introduced her to the boy - Tommy - and she sat down with him. Tommy, she was relieved to find, was so fascinated by his Virtual that he scarcely seemed aware that Lieserl was present - let alone different.

Tommy was resting on his stomach, his chin cupped in his palms. Lieserl, awkwardly, copied his posture.

The number Virtual ran through its cycle. ‘Bye bye, Tommy! Goodbye, Lieserl!’ It winked out of existence.

Now Tommy turned to her - without appraisal, merely looking, with unconscious acceptance.

Lieserl said, ‘Can we see that again?’

He yawned and stuck a finger into one nostril. ‘No. Let’s see another. There’s a great one about the pre-Cambrian explosion—’

‘The what?’

He waved a hand dismissively. ‘You know, the Burgess Shale and all that. Wait till you see Hallucigenia crawling over your neck . . .’

The children played, and learned, and napped. Later, the girl who’d scowled at Lieserl - Ginnie - started some trouble. She poked fun at the way Lieserl’s bony wrists stuck out of her sleeves (Lieserl’s growth rate was slowing, but she was still expanding out of her clothes each day). Then - unexpectedly, astonishingly - Ginnie started to bawl, claiming that Lieserl had walked through her Virtual. When Paul came over, Lieserl started to explain, calmly and rationally, that Ginnie must be mistaken; but Paul told her not to cause such distress, and for punishment she was forced to sit away from the other children for ten minutes, without stimulation.

It was all desperately, savagely unfair. It was the longest ten minutes of Lieserl’s life. She glowered at Ginnie, filled with resentment.

 The next day she found herself looking forward to going to the room with the children again. She set off with her mother through sunlit corridors. They reached the room Lieserl remembered - there was Paul, smiling a little wistfully to her, and Tommy, and the girl Ginnie - but Ginnie seemed different: childlike, unformed . . .

At least a head shorter than Lieserl.

Lieserl tried to recapture that delicious enmity of the day before, but it vanished even as she conjured it. Ginnie was just a kid.

She felt as if something had been stolen from her.

Her mother squeezed her hand. ‘Come on. Let’s find a new room for you to play in.’

 Every day was unique. Every day Lieserl spent in a new place, with new people.

The world glowed with sunlight. Shining points trailed endlessly across the sky: low-orbit habitats and comet nuclei, tethered for power and fuel. People walked through a sea of information, with access to the Virtual libraries available anywhere in the world, at a subvocalized command. The landscapes were drenched with sentience; it was practically impossible to get lost, or be hurt, or even to become bored.

On the ninth day Lieserl studied herself in a Virtual holomirror. She had the image turn around, so she could see the shape of her skull, the lie of her hair. There was still some childish softness in her face, she thought, but the woman inside her was emerging already, as if her childhood was a receding tide. She would look like Phillida in the strong-nosed set of her face, her large, vulnerable eyes; but she would have the sandy colouring of her father, George.

Lieserl looked about nine years old. But she was just nine days old.

She bade the Virtual break up; it shattered into a million tiny, fly-sized images of her face which drifted away in the sunlit air.

Phillida and George were fine parents, she thought. They were physicists; and they both belonged to an organization they called ‘Paradoxa’. They spent their time away from her working through technical papers - which scrolled through  the air like falling leaves - and exploring elaborate, onion-ring Virtual models of stars. Although they were both clearly busy, they gave themselves to her without hesitation. She moved in a happy world of smiles, sympathy and support.

Her parents loved her unreservedly. But that wasn’t always enough.

She started to come up with complicated, detailed questions. Like, what was the mechanism by which she was growing so rapidly? She didn’t seem to eat  more than the other children she encountered; what could be fuelling her absurd growth rate?

How did she know so much? She’d been born self-aware, with even the rudiments of language in her head. The Virtuals she interacted with in the classrooms were fun, and she always seemed to learn something new; but she absorbed no more than scraps of knowledge through the Virtuals compared to the feast of insight with which she awoke each morning.

What had taught her, in the womb? What was teaching her now?

The strange little family had worked up some simple, homely rituals together. Lieserl’s favourite was the game, each evening, of snakes and ladders. George brought home an old set - a real board made of card, and wooden counters. Already Lieserl was too old for the game; but she loved the company of her parents, her father’s elaborate jokes, the simple challenge of the game, the feel of the worn, antique counters.

Phillida showed her how to use Virtuals to produce her own game boards. Her first efforts, on her eleventh day, were plain, neat forms, little more than copies of the commercial boards she’d seen. But soon she began to experiment. She drew a huge board of a million squares. It covered a whole room - she could walk through the board, a planar sheet of light at about waist height. She crammed the board with intricate, curling snakes, vast ladders, vibrantly glowing squares - detail piled on detail.

The next morning she walked with eagerness to the room where she’d built her board - and was immediately disappointed. Her efforts seemed pale, static, derivative: obviously the work of a child, despite the assistance of the Virtual software.

She wiped the board clean, leaving a grid of pale squares floating in the air. Then she started to populate it again - but this time with animated half-human snakes, slithering ‘ladders’ of a hundred forms. She’d learned to access the Virtual libraries, and she plundered the art and history of a hundred centuries to populate her board.

Of course it was no longer possible to play games on the board, but that didn’t matter. The board was the thing, a world in itself. She withdrew a little from her parents, spending long hours in deep searches through the libraries. She gave up her daily classes. Her parents didn’t seem to mind; they came to speak to her regularly, and showed an interest in her projects, but they respected her privacy.

The board kept her interest the next day. But now she evolved elaborate games, dividing the board into countries and empires with arbitrary bands of glowing light. Armies of ladder-folk joined with legions of snakes in crude recreations of the great events of human history.

She watched the symbols flicker across the Virtual board, shimmering, coalescing; she dictated lengthy chronicles of the histories of her imaginary countries.

By the end of the day, though, she was starting to grow more interested in the history texts she was consulting than in her own elaborations on them. She went to bed, eager for the next morning to come.

 She awoke in darkness, doubled in agony.

She called for light. She sat up in bed.

Blood spotted the sheets. She screamed.

 Phillida sat with her, cradling her head. Lieserl pressed herself against her mother’s warmth, trying to still her trembling.

‘I think it’s time you asked me your questions.’

Lieserl sniffed. ‘What questions?’

‘The ones you’ve carried around with you since the moment you were born.’ Phillida smiled. ‘I could see it in your eyes, even at that moment. You poor thing . . . to be burdened with so much awareness. I’m sorry, Lieserl.’

Lieserl pulled away. Suddenly she felt cold, vulnerable. ‘Who am I, Phillida?’

‘You’re my daughter.’ Phillida placed her hands on Lieserl’s shoulders and pushed her face close; Lieserl could feel the warmth of her breath, and the soft room light caught the grey in her mother’s blond hair, making it shine. ‘Never forget that. You’re as human as I am. But—’ She hesitated.

‘But what?’

‘But you’re being - engineered.

‘There are nanobots in your body,’ Phillida said. ‘Do you understand what a nanobot is? A machine at the molecular level which—’

‘I know what a nanobot is,’ Lieserl snapped. ‘I know all about AntiSenescence and nanobots. I’m not a child, Mother.’

‘Of course not,’ Phillida said seriously. ‘But in your case, my darling, the nanobots have been programmed - not to reverse ageing - but to accelerate it. Do you understand?’

Nanobots swarmed through Lieserl’s body. They plated calcium over her bones, stimulated the generation of new cells, forced her body to sprout like some absurd human sunflower - they even implanted memories, artificial learning, directly into her cortex.

Lieserl felt like scraping at her skin, gouging out this artificial infection. ‘Why?  Why did you let this be done to me?’

Phillida pulled her close, but Lieserl stayed stiff, resisting mutely. Phillida buried her face in Lieserl’s hair; Lieserl felt the soft weight of her mother’s cheek on the crown of her head. ‘Not yet,’ Phillida said. ‘Not yet. A few more days, my love. That’s all . . .’

Phillida’s cheeks grew warmer, as if she were crying, silently, into her daughter’s hair.

Lieserl returned to her snakes and ladders board. She found herself looking on her creation with affection, but also nostalgic sadness; she felt distant from this elaborate, slightly obsessive concoction.

Already she’d outgrown it.

She walked into the middle of the sparkling board and bade a Sun, a foot wide, rise out from the centre of her body. Light swamped the board, shattering it.

She wasn’t the only adolescent who had constructed fantasy worlds like this. She read about the Brontës, in their lonely parsonage in the north of England, and their elaborate shared world of kings and princes and empires. And she read about the history of the humble game of snakes and ladders. The game had come from India, where it was a morality teaching aid called Moksha-Patamu. There were twelve vices and four virtues, and the objective was to get to Nirvana. It was easier to fail than to succeed . . . The British in the nineteenth century had adopted the game as an instructional guide for children called Kismet; Lieserl stared at images of claustrophobic boards, forbidding snakes. Thirteen snakes and eight ladders showed children that if they were good and obedient their life would be rewarded.

But by a few decades later the game had lost its moral subtexts. Lieserl found images from the early twentieth century of a sad-looking little clown who clambered heroically up ladders and slithered haplessly down snakes.

The game, with its charm and simplicity, had survived through the twenty centuries which had worn away since the death of that forgotten clown. Lieserl stared at him, trying to understand the appeal of his baggy trousers, walking cane and little moustache.

She grew interested in the numbers embedded in the various versions of the game. The twelve-to-four ratio of Moksha-Patamu clearly made it a harder game to win than Kismet’s thirteen-to-eight - but how much harder?

She began to draw new boards in the air. But these boards were abstractions - clean, colourless, little more than sketches. She ran through high-speed simulated games, studying their outcomes. She experimented with ratios of snakes to ladders, with their placement. Phillida sat with her and introduced her to combinatorial mathematics, the theory of games - to different forms of wonder.

On her fifteenth day she tired of her own company and started to attend classes again. She found the perceptions of others a refreshing counterpoint to her own, high-speed learning.

The world seemed to open up around her like a flower; it was a world full of sunlight, of endless avenues of information, of stimulating people.

She read up on nanobots. She learned the secret of Anti-Senescence, the process which had rendered humans effectively immortal.

Body cells were programmed to commit suicide.

Left alone, a cell manufactured enzymes which cut its own DNA into neat pieces, and quietly closed itself down. The suicide of cells was a guard against uncontrolled growth - tumours - and a tool to sculpt the developing body: in the womb, for example, the withering of unwanted cells carved fingers and toes from blunt tissue buds.

Death was the default state of a cell. Chemical signals had to be sent out by the body, to instruct cells to remain alive. It was a dead-man’s-switch control mechanism: if cells grew out of control - or if they separated from their parent organ and wandered through the body - the reassuring environment of chemical signals would be lost, and they would be forced to die.

The nanotechnological manipulation of this process made AntiSenescmce simple.

It also made simple the manufacture of a Lieserl.

Lieserl studied this, scratching absently at her inhabited, engineered arms.

 She looked up the word Paradoxa in the Virtual libraries. She had access to no plausible reference to it. She wasn’t an expert at data mining, but she thought there was a hole here.

Information about Paradoxa was being kept from her.

 With a boy called Matthew, from her class, she took a trip away from the House - without her parents, for the first time. They rode a flitter to the shore where she’d played as a child, twelve days earlier. She found the broken pier where she’d discovered mussels. The place seemed less vivid - less magical - and she felt a sad nostalgia for the loss of the freshness of her childish senses. She wondered why no adult ever commented on this dreadful loss of acuity. Perhaps they just forgot, she thought.

But there were other compensations.

Her body was strong, lithe, and the sunlight was like warm oil on her skin. She ran and swam, relishing the sparkle of the ozone-laden air in her lungs. She and Matthew mock-wrestled and chased in the surf, clambering over each other - like children, she thought, but not quite with complete innocence.

As sunset approached they allowed the flitter to return them to the House. They agreed to meet the next day, perhaps take another trip somewhere. Matthew kissed her lightly, on the lips, as they parted.

That night she could barely sleep. She lay in the dark of her room, the scent of salt still strong in her nostrils, the image of Matthew alive in her mind. Her body seemed to pulse with hot blood, with its endless, continuing growth.

The next day - her sixteenth - Lieserl rose quickly. She’d never felt so alive; her skin still glowed from the salt and sunlight of the shore, and there was a hot tension inside her, an ache deep in her belly, a tightness.

When she reached the flitter bay at the front of the House, Matthew was waiting for her. His back was turned, the low sunlight causing the fine hairs at the base of his neck to glow.

He turned to face her.

He reached out to her, uncertainly, then allowed his hands to drop to his sides. He didn’t seem to know what to say; his posture changed, subtly, his shoulders slumping slightly; before her eyes he was becoming shy of her.

She was taller than him. Visibly older. She became abruptly aware of the still-childlike roundness of his face, the awkwardness of his manner. The thought of  touching him - the memory of her feverish dreams during the night - seemed absurd, impossibly adolescent.

She felt the muscles in her neck tighten; she felt as if she must scream. Matthew seemed to recede from her, as if she were viewing him through a tunnel.

Once again the labouring nanobots - the vicious, unceasing technological infection of her body - had taken away part of her life.

This time, though, it was too much to bear.

 Phillida had never looked so old. Her skin seemed drawn tight across the bones of her face, the lines etched deep. ‘I’m sorry,’ she said. ‘Believe me. When we - George and I - volunteered for Paradoxa’s programme, we knew it would be painful. But we never dreamed how much. Neither of us had children before. Perhaps if we had, we’d have been able to anticipate how this would feel.’

‘I’m a freak - an absurd experiment,’ Lieserl shouted. ‘A construct. Why did you make me human? Why not some insentient animal? Why not a Virtual?’

‘Oh, you had to be human. As human as possible . . .’

‘I’m human in fragments,’ Lieserl said bitterly. ‘In shards. Which are taken away from me as soon as they’re found. That’s not humanity, Phillida. It’s  grotesque.’

‘I know. I’m sorry, my love. Come with me.’

‘Where?’

‘Outside. To the garden. I want to show you something.’

Suspicious, hostile, Lieserl allowed her mother to take her hand; but she made her fingers lie lifeless, cold in Phillida’s warm grasp.

It was mid-morning now. The Sun’s light flooded the garden; flowers - white and yellow - strained up towards the sky.

Lieserl looked around; the garden was empty. ‘What am I supposed to be seeing?’

Phillida, solemnly, pointed upwards.

Lieserl tilted back her head, shading her eyes to block out the Sun. The sky was a searing-blue dome, marked only by a high vapour trail and the lights of orbital habitats.

Gently, Phillida pulled Lieserl’s hand down from her face, and, cupping her chin, tipped her face flower-like towards the Sun.

The star’s light seemed to fill her head. Dazzled, she dropped her eyes and stared at Phillida through a haze of blurred, streaked retinal images. ‘The Sun?’

‘Lieserl, you were - constructed. You know that. You’re being forced through a human lifecycle at hundreds of times the normal pace—’

‘A year every day.’

‘Approximately, yes. But there is a purpose, Lieserl. A justification. You aren’t simply an experiment. You have a mission.’ She waved her hand at the sprawling, friendly buildings that comprised the House. ‘Most of the people here, particularly the children, don’t know anything about you, Lieserl. They have jobs, goals - lives of their own to follow. But they’re here for you.

‘Lieserl, the House is here to imprint you with humanity. Your experiences  have been designed - George and I were selected, even - to ensure that the first few days of your existence would be as human as possible.’

‘The first few days?’ Suddenly the unknowable future was like a black wall, looming towards her; she felt as out of control of her life as if she were a counter on some immense, invisible snakes-and-ladders board. She lifted her face to the warmth of the Sun. ‘What am I? ’

‘You are . . . artificial, Lieserl.

‘In a few weeks your human shell will become old. You’ll be transferred into a new form . . . Your human body will be—’

‘Discarded?’

‘Lieserl, it’s so difficult. That moment will seem like a death to me. But it  won’t be death. It will be a metamorphosis. You’ll have new powers - even your awareness will be reconstructed. Lieserl, you’ll become the most conscious entity in the Solar System . . .’

‘I don’t want that. I want to be me. I want my freedom, Phillida.’

‘No, Lieserl. You’re not free, I’m afraid; you never can be. You have a goal.’

‘What goal?’

Phillida lifted her face to the Sun once more. ‘The Sun gave us life. Without it - without the other stars - we couldn’t survive.

‘We’re a strong species. We believe we can live as long as the stars - for tens of billions of years. And perhaps even beyond that . . . If we’re allowed to. But we’ve had - glimpses - of the future, the far distant future. Disturbing glimpses.

‘People are starting to plan, to assure we’re granted our destiny. People are working on projects which will take millions of years to come to fruition . . . People like those working for Paradoxa.

‘Lieserl, you’re one of those projects.’

‘I don’t understand.’

Phillida took her hand, squeezed it gently; the simple human contact seemed incongruous, the garden around them transient, a chimera, before this talk of megayears and the future of the species.

‘Lieserl, something is wrong with the Sun. You have to find out what. The Sun is dying; something - or someone - is killing it.’ Phillida’s eyes were huge before her, staring, probing for understanding. ‘Don’t be afraid. My dear, you will live forever. If you want to. And you will see wonders which I can only dream of.’

Lieserl stared into her mother’s huge, weak eyes. ‘But you don’t envy me. Do you, Phillida?’

‘No,’ Phillida said quietly.
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Louise Ye Armonk stood on the weather deck of the SS Great Britain. From here she could see the full length of Brunel’s fine steam liner: the polished deck, the skylights, the airy masts with their loops of wire rigging, the single, squat funnel amidships.

And beyond the glowing dome which sheltered the old ship, the sky of the Solar System’s rim loomed like a huge, empty room.

Louise still felt a little drunk - sourly now - from the orbiting party she’d left a few minutes earlier. She subvocalized a command to send nanobots scouring through her bloodstream; she sobered up fast, with a brief shudder.

Mark Bassett Friar Armonk Wu - Louise’s ex-husband - stood close by her. They’d left the Great Northern, with its party still in full swing, to come here, to the surface of Port Sol, in a cramped pod. Mark was dressed in a one-piece jumpsuit of some pastel fabric; the lines of his neck were long and elegant as he turned his head to survey the old ship.

Louise was glad they were alone, that none of the Northern’s prospective interstellar colonists had decided to follow them down for a last few moments on this outpost of Sol, to reminisce with this fragment of Earth’s past - even though reminiscence was part of the reason Louise had had the old ship brought out here in the first place.

Mark touched her arm; his palm, through the thin fabric of her sleeve, felt warm, alive. ‘You’re not happy, are you? Even at a moment like this. Your greatest triumph.’

She searched his face, seeking out his meaning. He wore his hair shaven, so that his fine, fragile-looking skull showed through his dark skin; his nose was sharp, his lips thin, and his blue eyes - striking in that dark face - were surrounded by a mesh of wrinkles. He’d once told her he’d thought of getting the wrinkles smoothed out - it would be easy enough in the course of AS-RENEWAL - but she’d campaigned against it. Not that she’d have cared too much, but it would have taken most of the character out of that elegant face - most of its patina of time, she thought.

‘I never could read you,’ she said at last. ‘Maybe that’s why we failed in the end.’

He laughed lightly, a sparkle of intoxication still in his voice. ‘Oh, come on. We lasted twenty years. That’s not a failure.’

‘In a lifetime of two hundred years?’ She shook her head. ‘Look. You ask me  about my feelings. Anyone who didn’t know you - us - would think you cared. So why do I think that, in some part of your head, you’re laughing at me?’

Mark drew his hand away from her arm, and she could almost see the shutters coming down behind his eyes. ‘Because you’re an ill-tempered, morose, graceless - oh, into Lethe with it.’

‘Anyway, you’re right,’ Louise said at last.

‘What?’

‘I’m not happy. Although I’m not sure I could tell you why.’

Mark smiled; the sourceless light of the Britain’s dome smoothed away the lines around his eyes. ‘Well, if we’re being honest with each other for once, I do  kind of enjoy seeing you suffer. Just a bit. But I care as well. Come on, let’s walk.’

He took her arm again, and they walked along the ship’s starboard side. The soles of their shoes made soft sucking sounds as the shoes’ limited processors made the soles adhere to and release the deck surface, unobtrusively reinforcing Port Sol’s microgravity. The shoes almost got it right; Louise felt herself stumble only a couple of times.

Around the ship was a dome of semisentient glass, and beyond the dome - beyond the pool of sourceless light which bathed the liner - the landscape of Port Sol stretched to its close-crowding horizon. Port Sol was a hundred-mile ball of friable rock and water-ice, with traces of hydrogen, helium and a few hydrocarbons. It was like a huge comet nucleus. Port Sol’s truncated landscape was filled with insubstantial, gossamer forms: sculptures raised from the ancient ice by natural forces reduced to geological slowness by the immense distance of the Sun.

Port Sol was a Kuiper object. With uncounted companions, it circled the Sun beyond the orbit of Pluto, shepherded there by resonances of the major planets’ gravitational fields.

Louise looked back at the Great Britain. Even against the faery background of Port Sol, still Brunel’s ship struck her as a thing of lightness, grace and elegance. She remembered going to see the ship in her dry dock on Earth; now, as then, she compressed her eyes, squinting, trying to make out the form of the thing - the Platonic ideal within the iron, which poor old Isambard had tried to make real. The ship was three thousand tons of iron and wood, but with her slim, sharp curves and fine detail she was like a craft out of fantasy. Louise thought of the gilded decorations and the coat-of-arms figurehead around the stern, and the simple, affecting symbols of Victorian industry carved into the bow: the coil of rope, the cogwheels, the set-square, the wheatsheaf. It was impossible to imagine such a delicate thing braving the storms of the Atlantic . . .

She tilted back her head, and looked for the brightish star in Capricorn that was Sol, all of four billion miles away. Surely even a visionary like old Isambard never imagined that his first great ship would make her final voyage across such an immense sea as this.

Mark and Louise climbed down a steep staircase amidships to the promenade deck; they strolled along the deck past blocks of tiny cabins towards the engine-room bulkhead.

Mark ran a fingertip over the surface of a cabin wall as they passed. He frowned, rubbing his fingertips together. ‘The surface feels odd . . . not much like wood.’

‘It’s preserved. Within a thin shell of semisentient plastic, which seals it, nourishes it . . . Mark, the damn boat was launched in 1843. Over two thousand years ago. There wouldn’t be much left of her without preservation. Anyway, I thought you weren’t interested.’

He sniffed. ‘Not really. I’m more interested in why you wanted to come down here: now, in the middle of all the celebrations for the completion of the starship.’

‘I try to avoid introspection,’ she said heavily.

‘Oh, sure.’ He turned to her, his face picking up the soft glow of the ancient wood. ‘Talk to me, Louise. The bit of me that cares about you is outvoting the bit that enjoys seeing you suffer, just for the moment.’

She shrugged. She couldn’t help sounding sour. ‘You tell me. You always were good at diagnosing the condition of the inside of my head. At great and tedious length. Maybe I’m feeling melancholy after completing my work on the  Northern. Could that be it, do you think? Maybe I’m going through some equivalent of a post-coital depression.

He snorted. ‘With you, it was post, pre and during, frankly. No, I don’t think it’s that . . . And besides,’ he said slowly, ‘your work on the Northern isn’t finished yet. You’re planning to leave with her. Aren’t you? Spend subjective decades hauling her out to Tau Ceti.’

She heard herself growl. ‘How did you find out about that? No wonder you drove me crazy, all those years. You’re too damn interested in me.’

‘I’m right, though, aren’t I?’

Now they reached the Britain’s dining room. It was a fantastic Victorian dream. Twelve columns of white and gold, with ornamental capitals, ran down its spine, and the room was lined by two sets of twelve more columns each. Doorways between the columns led off to passageways and bedrooms, and the door archways were gilded and surmounted by medallion heads. The walls were lemon-yellow, relieved by blue, white and gold; omnipresent, sourceless light shone from the cutlery and glassware on the three long tables.

Mark walked across the carpet and ran his hand over a table’s gleaming, polished surface. ‘You should do something about this semisentient plastic: have it give the surfaces some semblance of their natural texture. The touch is half the beauty of a thing, Louise. But you always were . . . remote, weren’t you? Happy enough with the surface of things - with their look, their outer form. Never interested in touching, in getting closer.’

She ignored that. ‘Brunel had a lot of style, you know. He worked on a tunnel under the Thames, with his father.’

‘Where?’ Mark had been born in Port Cassini, Titan.

‘The Thames. A river, in England . . . on Earth. The tunnel was flooded, several times. Once, when it had been pumped out, Brunel threw a dinner party right up against the working face for fifty people. He got the band of the Coldstream Guards to—’

‘Hmm. How interesting,’ Mark said dryly. ‘Maybe you should put some food  on these tables. Why not? It could be preserved, by your sentient plastic. You could have segments of dead animals. As devoured by the great Brunel himself.’

‘You never did have any taste, Mark’

‘I don’t think your mood has anything to do with the completion of the  Northern.’

‘Then what?’

He sighed. ‘It’s you, of course. It always is. For a long time, while we were together, I thought I understood your motivation. There would always be another huge, beautiful GUTship to build; another immense undertaking to lose yourself in. And since we’re all immortal now, thanks to AntiSenescence, I thought that would be enough for you.

‘But I was wrong. It isn’t like that. Not really.’

Louise was aware of intense discomfort, somewhere deep within her; she felt she wanted to talk, read a bookslate, bury herself in a Virtual - anything to drown out his words.

‘You always were smarter than me, Mark.’

‘In some ways, yes.’

‘Just say what you’ve got to say, and get it over.’

‘You want immortality, Louise. But not the dreary literal immortality of AS - not just a body-scouring every few years - but the kind of immortality attained by your idols.’ He waved a hand. ‘By Brunel, for instance. By achieving something unique, wonderful. And you fear you’ll never be able to, no matter how many starships you build.’

‘You’re damn patronizing,’ she snapped. ‘The Northern is a great achievement.’

‘I know it is. I’m not denying it.’ He smiled, triumph in his eyes. ‘But I’m right, aren’t I?’

She felt deflated. ‘You know you are. Damn you.’ She rubbed her eyes. ‘It’s the shadow of the future, Mark . . .’

 A century and a half earlier, the future had invaded the Solar System.

It had been humanity’s own fault; everyone recognized that. Under the leadership of an engineer called Michael Poole the Interface project - a wormhole link to a future a millennium and a half ahead - had been completed.

At the time Louise Ye Armonk was well established in her chosen field of GUTship engineering . . . at least, as established as any mere fifty-year-old could be, in a society increasingly dominated by the AS-preserved giants of the recent past. Louise had even worked, briefly, with Michael Poole himself.

Why had Poole’s wormhole time link been built? There were endless justifications - what power could a glimpse of the future afford? - but the truth was, Louise knew, that it had been built for little more than the sheer joy of it.

The Interface project came at the end of centuries of expansion for mankind. The Solar System had been opened up, first by GUTdrive vessels and later by wormhole links, and the first GUTdrive starship fuelling port - Port Sol - was already operational.

It was difficult now to recapture the mood of those times, Louise thought. Confidence - arrogance . . . The anthropic theories of cosmological evolution  were somewhere near their paradigmatic peak. Some people believed humans were alone in the Universe. Others even believed the Universe had been designed, by some offstage agency, with the sole object of delivering and supporting humans. Given time, humans would do anything, go anywhere, achieve whatever they liked.

But Poole’s Interface had been a bridge to the real future.

The incident that followed the opening of the wormhole had been confused, chaotic, difficult to disentangle. But it had been a war - brief, spectacular, like no battle fought in Solar space before or since, but a war nevertheless.

Future Earth - at the other end of Poole’s time bridge, a millennium and a half hence - would be under occupation, by an alien species about whom nothing was known save their name: Qax.

Rebel humans from the occupation era were pursued back through time, through Poole’s Interface, by two immense Qax warships. The rebels, with the help of Michael Poole, had destroyed the warships. Then Poole had driven a captured warship into the Interface wormhole, to seal it against further invasion - and in the process Poole himself was lost in time. The rebels, stranded in their past, had fled the Solar System in a captured GUTdrive ship, evidently intending to use time dilation effects to erode away the years back to their own era.

The System, stunned, slowly recovered.

Various bodies - like the Paradoxa Collegiate - still, after a hundred and fifty years, combed through the fragments of data from the Interface incident, trying to answer the unanswerable.

Like: what had truly happened to Michael Poole?

It was known that the Qax occupation itself would eventually be lifted, and humanity would resume its expansion - but now more warily, and into a Universe known to be populated by hostile competitors . . .

A Universe containing, above all, the Xeelee. And it was said that before Poole’s wormhole path to the future finally closed, some information had been obtained on the far future - of millions of years hence, far beyond the era of the Qax. Louise could see how some such data could be obtained - by the flux of high-energy particles from the mouth of the collapsing wormhole, for instance.

And the rumours said that the far future - and what it held for mankind - were bleak indeed.

 Louise and Mark stood on the forecastle deck and looked up towards the Sun.

The Great Northern, Louise’s GUTdrive starship, passed serenely over their heads, following its stately, four-hour orbit through the Kuiper object’s shallow gravitational well. The Northern’s three-mile-long spine, encrusted with sensors, looked as if it had been carved from glass. The GUTdrive was embedded in a block of Port Sol ice, a silvery, irregular mass at one end of the spine. The lifedome - itself a mile across - was a skull of glass, fixed to the spine’s other end. Lights shone from the lifedome, green and blue; the dome looked like a bowlful of Earth, here on the rim of the System.

‘It’s beautiful,’ Mark said. ‘Like a Virtual. It’s hard to believe it’s real.’ The light from the Britain’s dome underlit his face, throwing the fine lines around his mouth into relief. ‘And it’s a good name, Louise. Great Northern. Your starship will head out where every direction is north - away from the Sun.’

Staring up at the shimmering Northern now, Louise remembered Virtual journeys through ghostly, still-born craft: craft which had evolved around her as the design software responded to her thoughts. How Brunel would have thrived with modern software, which once again enabled the vision of individuals to dominate such huge engineering projects. And some of those lost ships had been far more elegant and daring than the final design - which had been, as ever, a compromise between vision and economics.

. . . And that was the trouble. The real thing was always a disappointment.

‘Louise, you shouldn’t fear the future,’ Mark said.

Instantly Louise was irritated. ‘I don’t fear it,’ she said. ‘Lethe, don’t you even understand that? It’s Michael Poole and his damn Interface incident. I don’t fear the future. The trouble is, I know it.’

‘We all do, Louise,’ Mark said, his patience starting to sound a little strained. ‘And most of us don’t let it affect us—’

‘Oh, really. Look at yourself, Mark. What about your hair, for instance? - or rather, your lack of it.’

Mark ran a self-conscious hand up and over his scalp.

She went on, ‘Everyone knows that this modern passion for baldness comes from those weird human rebels from the future, the Friends of Wigner. So you can’t tell me you’re not influenced by knowing what’s to come. Your very hairstyle is a statement of—’

‘All right,’ he snapped. ‘All right, you’ve made your point. You never know when to shut up, do you? But, Louise - the difference is we aren’t all obsessed by the future. Unlike you.’

He walked away from her, his gait stiff with annoyance.

They climbed down into the engine room. Multicoloured light filtered down through an immense skylight. Four inclined cylinders thrust up from the floor of the ship; the pistons stood idle like the limbs of iron giants, and a vast chain girdled the drive machinery.

Louise rubbed her chin and stared at the machinery. ‘Obsessed? Mark, the future contains the Xeelee - godlike entities so aloof from us that we may never understand what they are trying to achieve - and with technology, with  engineering, like magic. They have a hyperdrive.’ She let her voice soften. ‘Do you understand what that means? It means that somewhere in the Universe, now, the damn Xeelee are riding around in FTL chariots which make my poor Northern  look like a horse-drawn cart.

‘And we believe they have an intraSystem engine - their so-called discontinuity drive - which powers night-dark ships with wings like sycamore leaves, hundreds of miles wide . . .

‘I’m not denying my GUTdrive module is a beautiful piece of engineering. I’m proud of it. But compared to what we understand of Xeelee technology, Mark, it’s - it’s a damn steam engine. Why, we even use ice as reaction mass.  Think of that! What’s the point of building something which I know is outdated before I even start?’

Mark laid a hand on her shoulder and squeezed. His touch was warm, firm, and - as he’d no doubt intended - disconcertingly intimate. ‘So that’s why you’re running away.’

‘I’d hardly call leaving on a one-way colonizing expedition to Tau Ceti “running away”.’

‘Of course it is. Here is where you can achieve things - here, with the resources of a Solar System. You’re an engineer, damn it. What will you build on some planet of Tau Ceti? A real steam engine, maybe.’

‘But—’ She struggled to find words that didn’t sound, even to her, like self-justifying whines. ‘But maybe that would count for more, in the greater scheme of things, even than a dozen bigger and better Northerns. Do you see?’

‘Not really.’ His voice sounded flat, tired; perhaps he was letting himself sober up.

They stood for a while, in a silence broken only by their breathing. Then he said, ‘I’m sorry, Louise. I’m sorry you’re letting such moods spoil your night of triumph. But I’ve had enough; I feel as if I’ve been listening to that stuff for half my life.’

As usual when his mood turned like this, she was filled with regret. She tried to cover his hand, which still lay on her shoulder. ‘Mark—’

He slid his hand away. ‘I’m going back to the pod, and up to the ship, and I’m going to get a little more drunk Do you want to come?’

She thought about it. ‘No. Send the pod down again. Some of the cabins here are made up; I can—’

There was a sparkling in the air before him. She stumbled back, disconcerted; Mark moved closer to her to watch.

Pixels - thumbnail cubes of light - tumbled over each other, casting glittering highlights from Brunel’s ancient machinery. They coalesced abruptly into the lifesize, semitransparent Virtual image of a human head: round, bald, cheerful. The face split into a grin. ‘Louise. Sorry to disturb you.’

‘Gillibrand. What in Lethe do you want? I thought you’d be unconscious by now.’

Sam Gillibrand, forty going on a hundred and fifty, was Louise’s chief assistant. ‘I was. But my nanobots were hooked up to the comms panel; they sobered me up fast when the message came in. Damn them.’ Gillibrand looked cheerful enough. ‘Oh, well; I’ll just have it all to do again, and—’

‘The comms panel? What was the message, Sam?’

Gillibrand’s grin became uncertain. ‘City Hall. There’s been a change to the flight plan.’ Gillibrand’s voice was high; heavily accented mid-American, and not really capable of conveying much drama. And yet Louise felt herself shudder when Gillibrand said: ‘We’re not going to Tau Ceti after all.’




3

The old woman leaned forward in her seat, beside Kevan Scholes.

The surface of the Sun, barely ten thousand miles below the clear-walled cabin of the Lightrider, was a floor across the Universe. The photosphere was a landscape, encrusted by granules each large enough to swallow the Earth, and with the chromosphere - the thousand-mile-thick outer atmosphere - a thin haze above it all.

Scholes couldn’t help but stare at his companion. Her posture was stiff, and her hands - neatly folded in her lap, over her seatbelt - were gaunt, the skin pocked by liver-spots and hanging loosely from the bones. Like gloves, he thought. She wore a simple silver-grey coverall whose only decoration was a small brooch pinned to the breast. The brooch depicted a stylized snake entwined around a golden ladder.

The little ship passed over a photosphere granule; Scholes watched absently as it unfolded beneath them. Hot hydrogen welled up from the Solar interior at a speed of half a mile a second, then spread out across the photosphere surface. This particular fount of gas was perhaps a thousand miles across, and, in its photosphere-hugging orbit, the Lightrider was travelling so rapidly that it had passed over the granule in a few minutes. And Scholes saw as he looked back that the granule was already beginning to disintegrate, the hydrogen spill at its heart dwindling. Individual granules persisted less than ten minutes, on average.

‘How beautiful this is,’ his companion said, gazing down at the Sunscape. ‘And how complex - how intricate, like some immense machine, perhaps, or even a world.’ She turned to him, her mouth - surrounded by its dense web of wrinkles - folded tight. ‘I can imagine whiling away my life, just watching the slow evolutions of that surface.’

Scholes looked across the teeming Sunscape. The photosphere was a mass of ponderous motion, resembling the surface of a slowly boiling liquid. The granules, individual convective cells, were themselves grouped into loose associations:  supergranules, tens of thousands of miles across, roughly bounded by thin, shifting walls of stable gas. As he watched, one granule exploded, its material bursting suddenly across the Solar surface; neighbouring granules were pushed aside, so that a glowing, unstructured scar was left on the photosphere, a scar which was slowly healed by the eruption of new granules.

Scholes studied his companion. The sunlight underlit her face, deepening the lines and folds of loose flesh there. It made her look almost demonic - or like  something out of a distant, unlamented past. She’d fallen silent now, watching him; some response was expected, and he sensed that his customary glib flippancy - which usually passed for conversation in the Solar habitat - wouldn’t do.

Not for her.

He summoned up a smile, with some difficulty. ‘Yes, it’s beautiful. But—’ Scholes had spent much of the last five years within a million miles of the Sun’s glowing surface, but even so had barely started to become accustomed to the eternal presence of the star. ‘It’s impossible to forget it’s there . . . Even when I’m in Thoth, with the walls opaqued - when I could really be anywhere in the System, I guess.’ He hesitated, suddenly embarrassed; her cold, rheumy eyes were on him, analytical. ‘I’m sorry. I don’t know how to explain it any better.’

Was there a hint of a smile on that devastated face? ‘You needn’t be self-conscious.’

Kevan Scholes had volunteered for this assignment - a simple three-hour orbital tour with this mysterious woman who, a few days earlier, had been brought to Thoth, the freefall habitat at the centre of the wormhole project. It should have been little more than a sightseeing jaunt - and a chance to learn more about this ancient woman, and perhaps about the true goals of Paradoxa’s wormhole project itself.

And besides, it was a break from his own work. Scholes was supervising the assembly of one vertex of a wormhole Interface from exotic matter components. When the wormhole was complete, one of its pair of tetrahedral Interfaces would be left in close orbit around the Sun. The other, packed with an ambitious AI complex, would be dropped into the Sun itself.

The work was well paid, though demanding; but it was dull, routine, lacking fulfilment. So a break was welcome . . . But he had not expected to be so disconcerted by this extraordinary woman.

He tried again. ‘You see, we’re all scientists or engineers here,’ he said. ‘A sense of wonder isn’t a prerequisite for a job on this project - it’s probably a handicap, actually. But that’s a star out there, after all: nearly a million miles across - five light-seconds - and with the mass of three hundred thousand Earths. Even when I can’t see it, I know it’s there; it’s like a psychic pressure, perhaps.’

She nodded and turned her face to the Sun once more. ‘Which is why we find speculation about its destruction so extraordinarily distressing. And, of course, to some extent we are actually within the body of the Sun itself. Isn’t that true?’

‘I guess so. There’s no simple definition of where the Sun ends; there’s just a fall-off of density, steep at first, then becoming less dramatic once you’re outside the photosphere . . . Let me show you.’

He touched his data slate, and the semisentient hull suppressed the photosphere’s glow. In its new false colours the Sunscape became suffused with deep crimsons and purples; the granules seethed like the clustering mouths of undersea volcanoes.

‘My word,’ she murmured. ‘It’s like a landscape from a medieval hell.’

‘Look up,’ Scholes said.

She did so, and gasped.

The chromosphere was a soft, featureless mist around the ship. And the corona - the Sun’s outer atmosphere, extending many Solar diameters beyond the photosphere - was a cathedral of gas above them, easily visible now that the photosphere light was suppressed. There were ribbons, streamers of high density in that gas; it was like an immense, slow explosion all around them, expanding as if to fill space.

‘There’s so much structure,’ she said. She stared upwards, her watery eyes wide and unblinking. Scholes felt disquieted by her intensity. He restored the transparency of the hull, so that the corona was overwhelmed once more.

A sunspot - deep black at its heart, giving an impression of a wound in the Sun’s hide, of immense depth - unfolded beneath them, ponderously.

‘We seem to be travelling so slowly,’ she said.

He smiled. ‘We’re in free orbit around the Sun. We’re actually travelling at three hundred miles a second.’

He saw her eyes widen.

He said gently, ‘I know. It takes a little while to get used to the scale of the Sun. It’s not a planet. If the Earth were at the centre of the Sun, the whole of the Moon’s orbit would be contained within the Sun’s bulk . . .’

They were directly over the spot now; its central umbra was like a wound in the Sun’s glowing flesh, deep black, with the penumbra a wide, grey bruise around it. This was the largest of a small, interconnected family of spots, Scholes saw now; they looked like splashes of paint against the photosphere, and their penumbrae were linked by causeways of greyness. The spot complex passed beneath them, a landscape wrought in shades of grey.

‘It’s like a tunnel,’ Lieserl said. ‘I imagine I can see into it, right down into the heart of the Sun.’

‘That’s an illusion, I’m afraid. The spot is dark only by contrast with the surrounding regions. If a major spot complex could be cut out of the Sun and left hanging in space, it would be as bright as the full Moon, seen from Earth.’

‘But still, the illusion of depth is startling.’

Now the spot complex was passing beneath them, rapidly becoming foreshortened.

Scholes said uncertainly, ‘Of course you understand that what you see of the Sun, here, is a false-colour rendering by the hull of the Lightrider. The ‘Rider’s hull is actually almost perfectly reflective. Excess heat is dumped into space with high-energy lasers fixed to the hull: the ‘Rider refrigerates itself, effectively. In fact, if you could see the ship from outside it would actually be glowing more brightly than the photosphere itself . . .’ Scholes was uncomfortably aware that he was jabbering.

‘I think I follow.’ She waved her claw-like hand, delicately, at the glowing surface. ‘But the features are real, of course. Like the spot complex.’

‘Yes. Yes, of course.’ Lethe, he thought suddenly. Am I patronizing her?

His brief had been to show this strange old woman the sights - to give her the VIP tour. But he knew nothing about her - it was quite possible she knew far more about the subjects he was describing than he did.

The Paradoxa Collegiate was notoriously secretive: about the goals of this Solar wormhole project, and the role the old woman would play in it . . . although everyone knew, from the way she had been handled since arriving in near-Solar space - as if she was as fragile and precious as an eggshell - that this woman was somehow the key to the whole thing.

But how much did she know?

He watched her birdlike face carefully. The way her grey hair had been swept back into a small, hard bun made her strong-nosed face even more gaunt and threatening than it might otherwise have been.

She asked, ‘And is this refrigeration process how the wormhole probe is going to work - to become able to penetrate the Sun itself?’

He hesitated. ‘Something like it, yes. The key to refrigerating a volume is to suck heat out of the volume faster than it’s allowed in. We’ll be taking Solar heat away from the AI complex out through the wormhole, and dumping it outside the Sun itself; actually we’re planning to use that energy as a secondary power source for Thoth . . .’

She shifted in her chair, stiff and cautious, as if afraid of breaking something. ‘Dr Scholes, tell me. Will we be leaving freefall?’

The question was surprising. He looked at her. ‘During this flight, in the  Lightrider?’

She returned his look calmly, waiting.

‘We’re actually in free orbit around the Sun; this close to the surface the period is about three hours . . . We’ll make a complete orbit. Then we’ll climb back out to Thoth . . . But we’ll proceed the whole way at low acceleration; you should barely feel a thing. Why do you ask?’ He hesitated. ‘Are you uncomfortable? ’

‘No. But I would be if we started to ramp up the gees. I’m a little more fragile than I used to be, you see.’ Her tone was baffling - self-deprecating, wistful, perhaps with a hint of resentment.

He nodded and turned away, unsure how to respond.

‘Oh, dear.’ Unexpectedly, she was smiling, revealing small, yellow-gold teeth. ‘I’m sorry, Dr Scholes. I suspect I’m intimidating you.’

‘A little, yes.’ He grinned.

‘You really don’t know what to make of me, do you?’

He spread his hands. ‘The trouble is, frankly, I’m not sure how much you know.’ He hesitated. ‘I don’t want to feel I’m patronizing you, by—’

‘Don’t feel that.’ Unexpectedly she let her hand rest on his; her fingers felt like dried twigs, but her palm was surprisingly warm, leathery. ‘You’re fulfilling the request I made, for this trip, very well. Assume I know nothing; you can treat me as an empty-headed tourist.’ Her smile turned into a grin, almost mischievous; suddenly she seemed much less alien, in Scholes’ eyes. ‘As ignorant as a visiting politician, or Paradoxa high-up, even. Tell me about sunspots, for instance.’

He laughed. ‘All right . . . To understand that, you need to know how the Sun is put together.’

The Sun was a thing of layers, like a Chinese box.

At the Sun’s heart was an immense fusion reactor, extending across two hundred thousand miles. This core region - contained within just a quarter of the Sun’s diameter - provided nearly all the Sun’s luminosity, the energy which caused the Sun to shine.

Beyond the fusing core, the Sun consisted of a thinning plasma. Photons - packets of radiation emitted from the core - worked their way through this radiative layer, on average travelling no more than an inch before bouncing off a nucleus or electron. It could take an individual photon millions of years to work its way through the crowd to the surface of the Sun.

Moving outwards from the core, the density, temperature and pressure of the plasma fell steadily, until at last - four-fifths of the way to the surface - electrons could cling to nuclei to form atoms - and, unlike the bare nuclei of the plasma, the atoms were able to absorb the energy of the photons.

It was as if the photons, after struggling out from the fusing centre, had hit a brick wall. All of their energy was dumped into the atoms. The gas above the wall responded - like a pan of water heated from below - by convecting, with hot material rising and dragging down cooler material from above.

The wormhole probe, with its fragile cargo, would be able to penetrate as far as the bottom of this convective zone, twenty per cent of the way towards the centre of the Sun.

She nodded. ‘And the photosphere which we see, with its granules and supergranules, is essentially the top layer of the convective zone. It’s like the surface of your pan of boiling water.’

‘Yes. And it’s the properties of the material in the convective zone that cause sunspots.’

The convective zone matter was highly charged. The Sun’s magnetic field was intense, and its flux tubes, each a hundred yards across, became locked into the charged material.

The Sun’s rotation spread the frozen-in flux lines, stretching them around the Sun’s interior like bands of elastic. The tubes became tangled into ropes, disturbed by bubbles of rising gas and twisted by convection. Kinks in the tangled ropes became buoyant enough to float up to the surface and spread out, causing spots and spot groups.

She smiled as he spoke. ‘You know, I feel as if I’m returning to my childhood. I studied Solar physics intensely,’ she said. ‘And a lot else, besides. I remember doing it. But . . .’ She sighed. ‘I seem to retain less and less.

‘The Sun is my life’s work, you see, Dr Scholes. I’ve known that since I was born. I once knew much about the Sun. And in the future,’ she went on ambiguously, ‘I shall once again know a great deal. More, perhaps, than anyone who has yet lived.’

He decided to be honest with her. ‘That doesn’t make a lot of sense.’

‘No. No, I don’t suppose it does,’ she said sharply. ‘But that doesn’t matter, Dr Scholes. Your brief is to do just what you’ve been doing: to show me the sights, to let me feel the Sun from a human perspective.’

A human perspective?

Now she turned and looked directly into his eyes; her gaze, watery as it was,  was open and disconcerting, searing. ‘But your curiosity about my role isn’t what’s throwing you off balance. Is it?’

‘I—’

‘It’s my age.’ She grinned again, deliberately - it seemed to him - showing her grotesque, yellowed teeth. ‘I’ve seen you studying me, from the corner of your eye . . . Don’t worry, Kevan Scholes, I don’t take offence. My age is the subject you’ve been politely skirting since I climbed aboard this flying refrigerator of yours.’

He felt resentful. ‘You’re mocking me.’

She snorted. ‘Of course I am. But it’s the truth, isn’t it?’

He tried not to let his anger build. ‘What reaction do you expect?’

‘Ah . . . honesty at last. I expect nothing less than your rather morbid fascination, of course.’ She raised her hands and studied them, as if they were artifacts separate from her body; she turned them around, flexing her fingers. ‘How awful it is that this ageing was once the lot of all of humanity, this slow disintegration into decay, physical and mental. Especially the physical, actually . . . My body seems to crowd out my awareness; sometimes I’ve time for nothing else but to cater to its pressing, undignified needs . . .’ She frowned. ‘But perhaps AS treatment has robbed our species of rather more than it has given us. After all, even the most vain, or most attention-seeking, refuse to be AS-frozen at more than, say, physical-sixty. So meaningful interaction is restricted to a physical range of a mere six decades. How sad.’

He took a breath. ‘But you must be - physical-eighty?’

Her mouth twitched. ‘That’s not a bad guess, for someone who’s never met an old person before . . . unless you’ve ever encountered an unfortunate individual for whom AS treatment has failed to take. These are humans in their natural state, if you think about it, but our society treats them as ill - to be feared, shunned.’

Gently, he asked, ‘Is that what’s happened to you?’

‘Failed AS treatments?’ Her papery cheeks trembled briefly, and again he perceived resentment, a deep anger, just under her abrasive, disconcerting surface. ‘No. Not exactly.’

He touched her arm. ‘Look there . . . ahead of us.’

There was a structure before them, looming out of the flat-infinite horizon, rising from the photosphere itself. It was like a viaduct - a series of arches, loops of crimson-glowing gas which strode across the Solar surface.

Once again he heard her gasp.

He checked his data slate. ‘Prominences. The whole structure is a hundred thousand miles long, twenty thousand high . . .’ He glanced up and checked their heading. ‘We’re only ten thousand miles above the surface ourselves. We’re going to pass through one of those arches.’

She clapped her hands in delight, and suddenly she seemed astonishingly, unnervingly young - a child trapped in a decaying husk of a body, he thought.

Soon the arch through which they would pass was huge before them, and the mouths of the others began to close up, foreshortened. In this landscape of giants, Scholes found he had trouble visualizing the scale of the structures; their  approach seemed to take forever, yet still they grew, thrusting out of the Sun like the dreams of some insane engineer. Now he could make out detail - there were places were the arch was not complete, and he could see knots of higher density in the coronal gas which flowed, glowing, down the magnetically shaped flanks towards pools of light at the feet of the arch. But despite all this the illusion of artifice persisted, making the structure still more intimidating.

At last the arch swept over them, immense, aloof, grand.

‘Five thousand miles thick,’ he said slowly. ‘Just think; you could hang the Earth up there, at the apex of that arch, like a Christmas tree ornament.’

She snorted, and pressed the back of her hand to her mouth.

He looked at her curiously. She was - he realized slowly - giggling.

They passed through the arch; the vast sculpture of gas receded slowly behind them.

Scholes checked his data slate. ‘We’ve almost completed our orbit. Three million miles of a Solar great circle traversed in three hours . . .’

‘So our journey’s nearly done.’ She folded her hands neatly in her lap once more, and turned her face to the clear wall; corona light played around her profile, making her look remote, surprisingly young.

He felt suddenly moved by her - by this lonely, bitter woman, isolated by her age and fragility from the rest of mankind . . . and, he suspected obscurely, isolated by some much more dramatic secret.

He tried to reassure her. ‘Another hour and you’ll be safely inside the habitat. You’ll be a lot more comfortable there. And—’

She turned to him. She wasn’t smiling, but her face seemed to have softened a little, as if she understood what he was trying to do. Again she reached out and touched the back of his hand, and the sudden human contact was electric. ‘Thank you for your patience, Dr Scholes. I’ve not given you an easy time, have I?’

He frowned, troubled. ‘I don’t think I’ve been patient at all, actually.’

‘Oh, but you have.’

His curiosity burned within him, like the Sun’s fusion core, illuminating everything he saw. ‘You’re at the heart of all this, aren’t you? The Paradoxa project, I mean. I don’t understand what your role is . . . But that’s the truth, isn’t it?’

She said nothing, but let her hand remain on his.

He frowned. She seemed so fragile. ‘And how do you feel about it?’

‘How do I feel ?’ She closed her eyes. ‘Do you know, I’m not sure if anyone has asked me that before. How do I feel?’ She sighed, raggedly. ‘I’m scared, Dr Scholes. That’s how I feel.’

He let his fingers close around hers.

There was a subtle push in the base of his spine, and the sound of the  Lightrider’s drive was a deep, low vibration, a seismic rumble he felt deep within the fabric of his body.

Slowly, the little ship climbed away from the Sun’s boiling surface.
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The flitter tumbled from the shimmering throat of the wormhole transit route from Port Sol to Earthport. Louise Ye Armonk peered out of the cramped cabin, looking for Earth. Mark sat beside her, a bookslate on his lap.

Earthport was a swarm of wormhole Interfaces clustered at L4 - one of the five gravitationally stable Lagrange points in the Earth-Moon system, leading the Moon in its orbit around Earth by sixty degrees. From here, Earth was a swollen blue disc; wormhole gates of all sizes drifted across the face of the old planet like electric-blue, tetrahedral snowflakes.

The flitter - unmanned save for its two passengers - surged unhesitatingly through the tangle of Interfaces, the mesh of traffic which passed endlessly through the great cross-System gateways. In contrast to the desolation of the outer rim, Louise received a powerful, immediate impression of bustle, prosperity, activity, here at the heart of the System.

At the flitter’s standard one-gee acceleration the final leg from L4 to Earth itself would take only six hours; and already the old planet, pregnant and green, seemed to Louise to be approaching rapidly, as if surfacing through the complex web of wormhole Interfaces. Huge fusion stations - constructed from ice moons towed into Earth orbit from the asteroid belt and beyond - sparkled as they crawled above green-blue oceans. The planet itself was laced with lights, on land and sea. In the thin rim of atmosphere near the North Pole Louise could just make out the dull purple glow of an immense radiator beam, a diffuse refrigerating laser dumping a fraction of Earth’s waste heat into the endless sink of space.

Louise felt an absurd, sentimental lump rise to her throat as she studied the slowly turning planet. At moments like this she felt impelled to make private vows about spending more time here: here, at the vital core of the System, rather than on its desolate edge.

. . . But, she reminded herself harshly, the rim was where the Northern was being built.

Louise had work to do. She was trying to equip a starship, damn it. She didn’t have the time or energy to hop back to Earth to play guessing games with some unseen authority.

Growling subvocally, Louise rested her head against her couch and tried to sleep. Mark, patient and placid, called a new page of his bookslate.

The little ship landed in North America, barely thirteen hours after leaving Port Sol - all of four billion miles away. The flitter brought them to a small landing pad near the heart of Central Park, New York City. Through her window Louise saw two people - a man and a woman - approaching the pad across the crisp grass.

The flitter’s autopilot told them to make their way to a small, anonymous-grey building close to the pad.

Louise and Mark emerged into the sunshine of a New York spring. Louise could see the shoulders of tall, ancient skyscrapers at the rim of the park, interlaced by darting flitters. Not far away, shielded by trees at the heart of the park, she made out one of the city’s carbon-sequestration domes. The dome was a sphere of dry ice four hundred yards tall: sequestration was an old Paradoxa scheme, with each dome containing fifty million tons of carbon dioxide boldly frozen out of the atmosphere and lagged by a two-yard layer of rock wool.

Mark raised his face to the Sun and breathed deeply. ‘Mmm. Cherry blossom and freshly cut grass. I love that smell.’

Louise snorted. ‘Really? I didn’t know cherry trees grew wild, on Titan.’

‘We have domes,’ he said defensively. ‘Anyway, every human is allowed to be sentimental about a spring day in New York. Look at those clouds, Louise. Aren’t they beautiful?’

She looked up. The sky was laced by high, fluffy, dark clouds. And beyond the clouds she saw crawling points of light: the habitats and factories of near-Earth space. It was a fine view - but quite artificial, she knew. Even the clouds were fakes: they were doped with detergent, to limit the growth of the water droplets which comprised them. Smaller droplets reflected more sunlight than larger ones, making the semi-permanent clouds an effective shield against excessive Solar heating.

So much for sentiment. Everything was manufactured.

Louise dropped her head. As always on returning to Earth, she felt disoriented by the openness of the sky above her - it seemed to counter every intuition to have to believe that a thin layer of blue air could protect her adequately from the rigours of space.

‘Come on,’ she said to Mark. ‘Let’s get this over with.’

Following the instructions of the autopilot they approached the nearby building. The structure was brick-shaped, perhaps ten feet tall; there was a low doorway in the centre of its nearest face.

As they got closer, the two people Louise had noticed from the air walked slowly towards them from the rear of the building.

The two parties stared at each other curiously.

The man stepped forward, his hands behind his back. He was thin and tall, physical-fifty, with a bald, pallid scalp fringed by white hair. He stared frankly at Louise. ‘I know your face,’ he said.

Louise let her eyebrows lift. ‘Really? And you are—’

‘My name is Uvarov. Garry Benson Deng Uvarov.’ He held out his hand; his  voice had the flat, colourless intonation of the old Lunar colonies, Louise thought. ‘My field is eugenics. And my companion—’ He indicated the woman, who came forward. ‘This is Serena Milpitas.’

The woman grinned. She was plump but strong-looking, about physical-forty, with short-cropped hair. ‘That’s Serena Harvey Gallium Harvey Milpitas,’ she said. ‘And I’m an engineer.’

Uvarov gazed at Louise, his eyes a startling blue. ‘It’s very pleasant to meet you, Louise Ye Armonk. I’ve followed the construction of your starship with interest. But I am a busy man. I’ll be very pleased to learn why you’ve summoned us here.’

‘Me too,’ Milpitas growled. She had the lazy, nasal pitch of a Martian.

Louise felt confused. ‘Why I summoned you . . . ?’

Mark stepped forward and introduced himself. ‘I think you’ve got it wrong, Dr Uvarov. We don’t know any more than you do, it seems. We were summoned  too.’

Louise stared at Uvarov, feeling an immediate dislike for the man gather in her heart. ‘Yeah. And I bet we had further to come than you, too.’

Mark looked sour. ‘First blood to you, Louise. Well done. Come on; the only way we’re all going to get away from here is to go through with this, it seems.’

Striding confidently, he led the way towards the low building.

Studying each other suspiciously, the rest followed.

 Louise passed through the squat, open doorway - and was plunged immediately into the darkness of space.

She heard Mark gasp; he stopped a pace behind her, his step faltering. She turned to him. He’d raised his head to a darkened dome above them; a sliver of salmon-pink (Jovian?) cloud slid across the lip of the dome, casting a light across his face, a light which softened the shadows of his apparent age. She reached out and found his hand; it was thin, cold. ‘Don’t let it get to you,’ she whispered. ‘It’s just a stunt. A Virtual trick, designed to put us off balance.’

He pulled his hand away from hers; his fingernails scratched her palm lightly. ‘I know that. Lethe, you’ll never learn to stop patronizing me, will you?’

She thought of apologizing, then decided to skip it.

Uvarov walked forward briskly - hoping, it seemed, to catch the Virtual projectors of this illusion off guard. But the chamber moved past him fluidly, convincingly, shadows and hidden aspects unfolding with seamless grace.

The four of them were in a dome, a half-sphere a hundred yards across. At the geometric centre of the dome were tipped-back control couches. A series of basic data entry and retrieval desks clustered around the couches. The rest of the floor area was divided by shoulder-high partitions into lab areas, a galley, a gym, a sleeping area and shower. The shower was enclosed by a spherical balloon of some clear material - obviously designed for zero-gee operation, Louise thought.

The sleeping zone contained a single sleep pouch. There was a noticeable absence of decoration - of any real sign of personality, Louise thought. There was no concession to comfort - no sign of entertainment areas, for example. Even  the gym was functional, bare, little more than an open coffin surrounded by pneumatic weight-simulators. The only colour in the chamber came from the screens of the data desks, and from the slice of Jovian cloud visible through the dome.

Serena Milpitas strolled towards Louise, her footsteps clicking loudly on the hard floor. She ran a fingertip along the surface of a data desk. ‘It’s a high-quality Virtual projection, with semisentient surface backup,’ she said. ‘Feel it.’

‘I don’t need to,’ Louise groused. ‘I’m sure it is. That’s not the bloody point. This is obviously meant to be the lifedome of a GUTship - a small, limited, primitive design compared to my Northern, but a GUTship nevertheless. And—’

Light, electric-blue, flooded the dome. The explosion of brilliance was overwhelming, drenching; Louise couldn’t help but cower. Her own shadow - sharp, black, utterly artificial - seemed to peer up at her, mocking her.

She lifted her head. Beyond the transparent dome above her, an artifact - a tetrahedron glowing sky-blue - sailed past the limb of the Jovian planet. It was a framework of glowing rods: at first sight the framework looked open, but Louise could make out glimmers of elusive, brown-gold membranes of light stretched across the open faces. Those membranes held tantalizing images of starfields, of suns that had never shone over Jupiter.

‘A wormhole Interface,’ Milpitas breathed.

‘Obviously,’ Uvarov said. ‘So we’re in a Virtual GUTship, sailing towards an Interface in orbit around Jupiter.’ He turned to Louise, letting his exasperation show. ‘Haven’t you got it yet?’ He waved a hand. ‘The meaning of this ludicrous stunt?’

Louise smiled. ‘We’re in the Hermit Crab, aren’t we? On Michael Poole’s ship.’

‘Yes. Just before it flew into Poole’s Interface - just before Poole got himself killed.’

‘Not quite.’

The new voice came from the control couches at the heart of the lifedome. Now one of the couches spun around, slowly, and a man climbed out gracelessly. He walked towards them, emerging into the glaring blue overhead light of the Interface. He said, ‘Actually we don’t know if Poole was killed or not. He was certainly lost. He may still be alive - although it’s difficult to say what meaning words like “still” have when spacetime flaws spanning centuries are traversed.’

The man smiled. He was thin, tired-looking, with physical age around sixty, Louise supposed; he wore a drab one-piece coverall.

The face - the clothes - were startling in their familiarity to Louise; a hundred memories crowded, unwelcome, for her attention.

‘I know you,’ she said slowly. ‘I remember you; I worked with you. But you were lost in time . . .’

‘My name,’ the man said, ‘is Michael Poole.’

 Lieserl wanted to die.

It was her ninetieth day of life, and she was ninety physical-years old. She was impossibly frail - unable to walk, or feed herself, or even clean herself. The faceless men and women tending her had almost left the download too  late, she thought with derision; they’d already had one scare when an infection had somehow got through to her and settled into her lungs, nearly killing her.

She was old - physically the oldest human in the System, probably. She felt as if she was underwater: her senses had turned to mush, so that she could barely feel, or taste, or see anything, as if she was encased in some deadening, viscous fluid. And her mind was failing.

She could feel it, towards the end. It was like a ghastly reverse run of her accelerated childhood; she woke every day to a new diminution of her self. She came to dread sleep, yet could not avoid it.

And every day, the bed seemed too large for her.

But she retained her pride; she couldn’t stand the indignity of it. She hated those who had put her into this position.

Her mother’s last visit to the habitat, a few days before the download, was bizarre. Lieserl, through her ruined, rheumy old eyes, was barely able to recognize Phillida - this young, weeping woman, only a few months older than when she had held up her baby girl to the Sun.

She could not forgive her mother for the artifice of her existence - for the way understanding of her nature, even data on Paradoxa, had been kept from her until others thought she was ready.

Lieserl cursed Phillida, sent her away.

At last Lieserl was taken, in her bed, to the downloading chamber at the heart of Thoth. The chamber’s lid, disturbingly coffin-like, closed over her head. She closed her eyes; she felt her own, abandoned, frail body around her.

And then—

It was a sensory explosion. It was like sleeping, then waking - no, she thought; it was more - far more than that.

The focus of her awareness remained in the same functional hospital room at the centre of the Solar habitat. She was standing, surveying the chamber - no, she realized slowly, she wasn’t standing: she had no real sensation of her body . . .

She felt disembodied, discorporeal. She felt an instant of panic.

But that moment of fear faded rapidly, as she looked out through her new eyes.

The drab, functional chamber seemed as vivid to her as the golden day she had spent as a small child, with her parents on that remote beach, when her senses had been so acute they were almost transparent. In an instant she had become young again, with every sense alive and sharp.

And, slowly, Lieserl became aware of new senses - senses beyond the human. She could see the sparkle of X-ray photons from the Solar photosphere as they leaked through the habitat’s shielding, the dull infra-red glow of the bellies and heads of the people working around the shell of her own abandoned body - and the fading sheen of that cold husk itself.

She probed inwards. She retained her memories from her old body, from prior to the downloading, she realized; but those memories were qualitatively different from the records she was accumulating now. Limited, partial, subjective,  imperfectly recorded: like fading paintings, she thought.

She had died, and she was reborn. She felt pity, for the person who once called herself Lieserl.

The clarity of her new senses was remarkable. It was like being a child again. She immersed herself, joyously, in the objective reality of the Universe around her.

 He - it - was a Virtual, of course. The realization brought Louise crushing disappointment.

Uvarov snorted. ‘This is an absurdity. A pantomime. You’re wasting my time here.’

The Virtual of Poole looked disconcerted; his smile faded. ‘How so?’

‘I’ve read of Michael Poole. And I know he hated Virtuals, of all kinds.’ Virtual-Poole laughed. ‘All right. So this simulacrum is offensive; you think Poole would have objected. Well, perhaps. But at least it’s got your attention.’

Milpitas touched Uvarov’s arm. ‘Why are you so damn hostile, Doctor? No one’s doing you any harm.’

Uvarov snatched his arm away.

‘She’s right.’ Virtual-Poole waved a hand to the couches at the heart of the lifedome. ‘Why don’t you sit down? Do you want a drink; or—’

‘I don’t want to sit down,’ Louise said icily. ‘And I don’t want a drink. What am I, a kid to be impressed by fireworks?’ Even as she spoke, though, she was aware that the wormhole, sliding across space above them, had frozen in its track at the moment Virtual-Poole had climbed out of his couch; exotic-energy light flooded down over the little human tableau, as if suspending them in timelessness. She felt confused, disoriented. This isn’t Michael Poole. But all Virtuals were conscious, to some degree. This Virtual remembers being Poole. She wanted to lash out at it - to hurt it. ‘Damn it, it would have been cheaper to take us to Jupiter itself rather than to set up this charade, here on Earth.’

‘Perhaps,’ Virtual-Poole said dryly. ‘But this diorama isn’t just for show. I have something to demonstrate to you. This setup seemed the best way to achieve that. As, if you’ve the patience, you’ll see.’

Louise felt her jaw muscles tighten. ‘Patience? I’m trying to launch a starship. I need to be at Port Sol, working on the Northern - not stuck here in this box in New York, talking to a damn puppet.’

Poole winced, looking genuinely hurt. Louise despised herself.

Uvarov said, ‘I, too, have projects which demand my time.’

The sky-blue light cast convincing shadows over Poole’s cheekbones and jaw. ‘This simulation is serving several purposes. And one of those purposes is  discretion. Look - I’m only partially self-aware. But I am autonomous, within this environment. There is no channel in or out of here; no record will exist of this conversation, unless one of you chooses to make one.’

Milpitas snorted. ‘Why should we believe you? We still don’t know who you represent.’

A trace of anger showed in the hardening of Virtual-Poole’s mouth. ‘Now  you’re being absurd. Why should I lie? Louise Ye Armonk, I have a proposal for  you. A challenge - for you all, actually. You may refuse the challenge. You certainly can’t be forced to accept it. And so, we meet in secrecy; if you refuse, no one will ever know.’

‘Bullshit,’ Uvarov growled; pink Jovian light gleamed from his bald pate.

‘Let’s skip the riddles and get on with it. Who’s behind you, Poole?’

Briefly, Virtual-Poole looked pained - almost as if he was too tired for such confrontations. Louise remembered that although Michael Poole had accepted AS treatment, he’d persistently refused consciousness adjustment treatment. A deep dread of memory editing kept people like Poole away from the reloading tables, even when the efficiency of their awareness - clogged by decades of memory - started to downgrade.

Virtual-Poole seemed to rouse himself. ‘Tell me what you know.’

Mark spoke up. ‘Very little. We got a call to come in here from the Port Sol authorities.’ He smiled. ‘We got the impression we didn’t have a lot of choice but to comply. But it wasn’t clear who was behind the summons, or why we were wanted.’

Milpitas and Uvarov confirmed that they, too, had received similar calls.

‘But,’ Louise said dryly, ‘it was obviously someone a bit more senior than the Port Sol harbour master.’

Virtual-Poole rubbed his nose; shadows moved convincingly across his hand. ‘Yes,’ he said. ‘And no. You’ve no doubt heard of us. We don’t report to Port Sol - or to any single nation. We’re a private corporation, but we’re not working for profit. We get some backing from the UN, but also from most of the individual nation-states in the System as well. And a variety of corporations, who—’

Louise studied Virtual-Poole suspiciously. ‘Who are you?’

Poole’s face stiffened, and Louise wondered how much restriction had been placed on the Virtual’s free will. Lethe, I hate sentience technology, she thought.  Poole doesn’t deserve this.

Poole said, ‘I’m a representative of a group called Paradoxa. The Paradoxa Collegiate . . .’

‘Paradoxa.’ Mark smiled. He looked relieved. ‘Is that all? Paradoxa is innocuous enough. Isn’t it?’

‘Maybe.’ Virtual-Poole smiled. ‘Not everyone agrees. Paradoxa is well known for the Earth-terraforming initiatives of the past. But not all Paradoxa’s projects are simple balls of dry ice, you see. Some are rather more - ambitious. And not everyone thinks that projects with such timescales should be permitted to progress.’

Louise shoved her face forward, seeking understanding in the Virtual’s bland, simulated expression. ‘What timescales? How long-term?’

‘Infinite,’ Virtual-Poole said quietly. ‘Paradoxa’s backers are people who wish to invest in the survival of the species itself, Louise.’

There was a long silence.

‘Good grief.’ Milpitas shook her head. ‘I don’t know about you, but I need to sit down. And how about that drink, Poole?’
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Lieserl was suspended inside the body of the Sun.

She spread her arms wide and lifted up her face. She was deep within the Sun’s convective zone, the broad mantle of turbulent material beneath the glowing photosphere. Convective cells larger than the Earth, tangled with ropes of magnetic flux, filled the world around her with a complex, dynamic, three-dimensional tapestry. She could hear the roar of the great gas founts, smell the stale photons diffusing out towards space from the remote core.

She felt as if she were alone in some huge cavern. Looking up she could see how the photosphere formed a glowing roof over her world perhaps fifty thousand miles above her, and the inner radiative zone was a shining, impenetrable sea another fifty thousand miles beneath her. The radiative zone was a ball of plasma which occupied eighty per cent of the Sun’s diameter - with the fusing core itself buried deep within - and the convective zone was a comparatively thin layer above the plasma, with the photosphere a crust at the boundary of space. She could see huge waves crossing the surface of the radiative-zone ‘sea’: the waves were g-modes - gravity waves, like ocean waves on Earth - with crests thousands of miles across, and periods of days.

Lieserl ? Can you hear me? Are you all right?

She thrust her arms down by her sides and swooped up into the convective-zone ‘air’; she looped the loop backwards, letting the floor and roof of this cavern-world wheel around her. She opened up her new senses, so that she could feel the turbulence of the gas, with its almost terrestrial density, as a breeze against her skin, and the warm glow of hard photons diffusing out from the core was no more than a gentle warmth against her face.

Lieserl ?

She suppressed a sigh.

‘Yes. Yes, Kevan. I’m perfectly all right.’

Damn it, Lieserl, you’re going to have to respond properly. Things are difficult enough without—

‘I know. I’m sorry. How are you feeling, anyway?’

Me? I’m fine. But that’s hardly the point, is it? Now come on, Lieserl, the team here are getting on my back; let’s run through the tests.

‘You mean I’m not down here to enjoy myself?’

The tests, Lieserl.

‘Yeah. Okay, electromagnetic first.’ She adjusted her sensorium. ‘I’m plunged  into darkness,’ she said dryly. ‘There’s very little free radiation at any frequency - perhaps an X-ray glow from the photosphere; it looks a little like a late evening sky. And—’

Come on, Lieserl. We know the systems are functioning. I need to know what you see, what you feel.

‘What I feel?’

She spread her arms and sailed backwards through the buffeting air. She  opened her eyes again.

The huge semistable convection cells around her reached from the photosphere to the base of the convective zone; they buffeted against each other like living things, huge whales in this insubstantial sea of gas. And the honeycomb of activity was driven by the endless flux of energetic photons out of the radiative sea of plasma beneath her.

‘I feel wonderful,’ she said. ‘I see fountains. A cave-full of them.’

Good. Keep talking, Lieserl. You know what we’re trying to achieve here; your senses - your Virtual senses - are composites, constructs from a wide variety of inputs. I can see the individual elements are functioning; what I need to know is how well the Virtual sensorium is integrating—

‘Fine.’ She rolled over onto her belly, so that she was gliding face-down, surveying the plasma sea below her.

Lieserl, what now?

She adjusted her eyes once more. The flux tubes came into prominence, solidifying out of the air; beyond them the convective pattern was a sketchy framework, overlaid. ‘I see the magnetic flux,’ she reported. ‘I can see what I want to see. It’s all working the way it’s supposed to, I think; I can pick out whatever feature of the world I choose, here.’

‘World’?

‘Yes, Kevan.’ She glanced up at the photosphere, the symbolic barrier separating her forever from the Universe of humanity. ‘This is my world, now.’

Maybe. Just don’t lose yourself down there, Lieserl.

‘I won’t.’

It sounded as if there was some sympathy in his voice - knowing Kevan, there probably was; they had grown almost close in the few days she’d had left after her tour with him around the Sun.

But it was hard to tell. The communication channel linking them was a path through the wormhole, from the Interface fixed among the habitats outside the Sun to the portal which had been dropped into the Sun, and which now sustained her. The comms link was ingenious, and seemed reliable, but it wasn’t too good at relaying complex intonations.

Tell me about the flux tubes.

The tubes were each a hundred yards broad, channels of magnetic energy cutting through the air; they were thousands of miles long, and they filled the air around her, all the way down to the plasma sea.

Lieserl dipped into a tube, into its interior; she felt the tingle of enhanced magnetic strength. She lowered her head and allowed herself to soar along the length of the tube, so that its walls rushed past her, curving gracefully. ‘It’s  terrific,’ she said. ‘I’m in an immense tunnel; it’s like a fairground ride. I could follow this path all the way round the Sun.’

Maybe. I don’t know if we need the poetry, Lieserl. What about other tubes? Can you still see them?

‘Yes.’ She turned her head, and induced currents in her Virtual body made her face sparkle with radiation. ‘I can see hundreds, thousands of the tubes, all curving through the air—’

The ‘air’?

‘The convective zone gases. The other tubes are parallel with mine, more or less.’ She sought for a way to convey the sensation. ‘I feel as if I’m sliding around the scalp of some immense giant, Kevan, following the lines of hairs.’

Scholes laughed. Well, that’s not a bad image. The flux tubes can tangle, or break, but they can’t intersect. Just like hair.

‘You know, this is almost relaxing . . .’

Good. Again she detected that hint of sympathy - or was it pity? - in Kevan’s voice. I’m glad you’re feeling - ah - happy in yourself, Lieserl.

She let the crisp magnetic flux play over her cheeks, sharp, bright, vivid. ‘My new self. Well, it’s an improvement on the old; you have to admit.’

Now the flux tube curved away, consistently, to the right; she was forced to deflect to avoid crashing through the tube’s insubstantial walls.

In following the tube she became aware that she was tracing out a spiral path. She let herself relax into the motion, and watched the cave-world beyond the tube wheel around her. The flux tubes neighbouring her own had become twisted into spirals, too, she realized; she was following one strand in a rope of twisted-together flux tubes.

Lieserl, what’s happening? We can see your trajectory’s altering, fast.

‘I’m fine, Kevan. I’ve got myself into a rope, that’s all . . .’

Lieserl, you should get out of there.

She let the tube’s path sweep her around. ‘Why? This is fun.’

Maybe. But the rope is heading for the photosphere. It isn’t a good idea for you to break the surface; we’re concerned about the stability of the wormhole—

Lieserl sighed and let herself slow. ‘Oh, damn it, Kevan, you’re just no fun. I would have enjoyed bursting out through the middle of a sunspot. What a great way to go.’

Lieserl—

She slid out of the flux tube, relishing the sharp scent of the magnetic field as she cut across it. ‘All right, Kevan. I’m at your service. What next?’

We’re not done with the tests yet, Lieserl. I’m sorry.

‘What do you want me to do?’

One more . . .

‘Just tell me.’

Run a full self-check, Lieserl. Just for a few minutes . . . Drop the Virtual constructs.  She hesitated. ‘Why? I thought you said you could tell the systems were functioning to specification, and—’

They are. That’s not the point . . . We’re still testing how well integrated they are—

‘Integrated into my sensorium. Why don’t you just say what you’re after, Kevan? You want to test how conscious this machine called Lieserl is. Right?’

Lieserl, you don’t need to make this difficult for me. Scholes sounded defensive.  This is a standard suite of tests for any AI which—

‘All right, damn it.’

She closed her eyes, and with a sudden, impulsive, stab of will, she let her Virtual image of herself - the illusion of a human body around her - crumble.

 It was like - what? Like waking from a dream, a soft, comfortable dream of childhood, waking to find herself entombed in a machine, a crude construct of bolts and cords and gears.

But even that was an illusion, she thought, a metaphor for herself behind which she was hiding.

She considered herself.

The wormhole Interface was suspended in the body of the Sun. The thin, searing-hot gas of the convective zone poured into its triangular faces, so that the Interface was embedded in a sculpture of inflowing gas, a flower carved dynamically from the Sun’s flesh. That material was being pumped through the wormhole to the second Interface in orbit around the Sun; there, convection zone gases emerged, blazing, making the drifting tetrahedron into a second, miniature Sun around which orbited the fragile human habitat called Thoth.

Thus the Interface refrigerated itself, enabling it to survive with its precious, fragile cargo of data stores . . . The stores which sustained the awareness of herself. And the flux of matter through the Interface’s planes was controlled, to enable her to move the Interface through the body of the Sun.

She inspected herself, at many levels, simultaneously.

At the physical level she studied crisp matrices of data, shifting, coalescing, the patterns of bits which, together, comprised her memories. Then, overlaid on that - visually, if she willed it, like a ghostly superstructure - was her logical  level, the data storage and access paths which represented the components of her consciousness.

Good . . . Good, Lieserl. You’re sending us good data.

She traced paths and linkages through the interleaved and interdependent structures of her own personality. ‘It’s functioning well. To specification. Even beyond. I—’

We know that. But, Lieserl, how are you feeling? That’s what we can’t tell.

‘You keep asking me that, damn it. I feel—’

Enhanced.

No longer trapped in a single point, in a box of bone a few inches behind eyes made of jelly.

She was supremely conscious.

What was her consciousness? It was the ability to be aware of what was happening in her mind, and in the world around her, and in the past.

Even in her old, battered, rapidly ageing body, she had been conscious, of course. She could remember a little of what had happened to her, or in her mind, a few moments earlier.

But now, with her trace-function memory, she could relive her experiences, bit by data bit if she wanted to. Her senses went far beyond the human. And as for inner perception - why, she could see herself laid open now in a kind of dynamic blueprint.

By any test, she was more conscious than any other human had ever been - because she had more of the mechanism of consciousness. She was the most conscious human who had ever lived.

. . . If, she thought uneasily, I am still human.

Lieserl ?

‘Yes, Kevan. I can hear you.’

And ?

‘I’m a lot more conscious.’ She laughed. ‘But possibly not much smarter.’

She heard him laugh in reply. It was a ghostly Virtual sound, she thought, transmitted through a defect in spacetime, and - perhaps - across a boundary between species.

Come on, Lieserl We have work to do.

She let her awareness implode, once more, into a Virtual-human form.

Her perception was immediately simplified. To be seeing through apparently human eyes was comforting . . . in a way. And yet, she thought, restrictive.

No wonder Paradoxa had been so concerned to imprint her with sympathy for mankind . . . before it had robbed her completely of her humanity.

Perhaps it wouldn’t be much longer before she felt ready to abandon even this thin vestige of humanity.

And then what?

 Bathed in Jovian light, Louise, Uvarov, Milpitas and Mark sat in the soft, reclined couches. The Virtual of Michael Poole held a snifter of old brandy; the glass was filled with convincing blue-gold Interface light sparkles, and Virtual-Poole sipped it with every sign of enjoyment - as if it were the first, and last, such glass he would ever enjoy.

As, probably, it was, for this particular autonomous sentient copy, Louise thought.

‘To the survival of the species.’ Louise raised her own glass and sipped at whisky, a fine peaty Scotch. ‘But what’s it got to do with me? I don’t even have any kids.’

‘Paradoxa has a long history,’ Virtual-Poole said stiffly. ‘You may not be aware of it, but Paradoxa is already a thousand years old. It took its name from an ancient, obscure religious sect in North America that worshipped the mathematics of quantum physics . . .’

The Paradoxa creed, in some ways, Louise thought, embodied the essence of the pre-Poole optimism of humanity. Paradoxa believed that nothing was beyond the capabilities of mankind.

Poole gazed into his drink. ‘Paradoxa believes that if something is physically possible, then it’s just a question of engineering.’ The Virtual’s expression was complex - almost tormented, Louise thought. The Virtual went on, ‘But it takes  planning - perhaps on immense timescales.’

Louise felt a vague anger build in her. Uvarov was right. This isn’t Michael Poole. Poole would not have defended the grandiose claims of Paradoxa like this. This is a travesty of programming in conflict with sentience.

‘In the past,’ the Virtual went on, ‘Paradoxa sponsored many of the ecoengineering projects which have restored much of the biosphere of Earth - the carbon-sequestration domes, and so on.’

Louise knew that was true. The great macroengineering projects of the last millennium, supplemented by the nano-engineering of the atmosphere and lithosphere and the transfer offplanet of most power-generating and industrial concerns, had stabilized and preserved Earth’s fragile ecosystem. There was more woodland covering the temperate regions, now, than at any time since the last glaciation, locking in much of the excess carbon dioxide which had plagued previous centuries. And the great decline in species suffered after the industrialization of a couple of thousand years ago had long since been reversed, thanks to the use of genetic archives and careful reconstruction - from disparate descendants - of lost genotypes.

Earth had been the first planet to be terraformed.

The Virtual said, ‘But Paradoxa’s goals were modified, following the Friends of Wigner incident . . .’

‘If Paradoxa is such a saintly organization,’ Uvarov growled, ‘then why is it such a thing of shadows? Why the secrets?’

Poole said, ‘Paradoxa is a thousand years old, Doctor. No human organization of such longevity has ever been fully open. Think of the great established religions, societies like the Templars, the Masons. Groupings like Paradoxa have a way of accreting tradition, and isolation, around themselves with time.’

‘And,’ Uvarov said sharply, ‘no doubt the long career of Paradoxa has a few dark phases . . .’

Poole didn’t reply.

Louise said, ‘You said the goals of Paradoxa were changed by the Friends incident.’

‘Yes. Let me use this Virtual box of tricks to explain.’

The tetrahedron came to life again. It rotated above them, a gaudy trinket miles across.

‘The Cauchy Interface,’ the Virtual said. ‘At the time, the largest wormhole mouth constructed - in fact, the largest exercise in exotic-matter engineering.’

The Virtual’s face was gaunt in the shifting Interface light - wistful, Louise thought.

Michael Poole had been rightly celebrated for his achievements, she thought. He had been the Brunel of his day, and more. His wormhole projects had opened up the System much as the great railroads had opened up Great Britain two thousand years earlier.

A wormhole was a flaw in spacetime - a throat, connecting two events in spacetime that would otherwise be separated by light-years, or millennia. Wormholes existed naturally on all scales, most of them around the size of the Planck length - ten to minus forty-three inches, the level at which space itself became granular.

Working in the orbit of Jupiter, Michael Poole and his team had taken natural wormholes and expanded them; Poole had made wormholes big enough to permit spaceships to pass through.

Wormholes were inherently unstable. Poole had threaded his wormholes with frameworks of exotic matter - matter with negative energy density, with pressure greater than rest mass energy. The exotic matter set up repulsive gravity fields able to hold open the wormholes’ throats and mouths.

Louise remembered the excitement of those times. Poole Interfaces were towed out of Jovian orbit and set up all over the System. The wormholes enabled the inner System to be traversed in sublight GUTships in a matter of hours rather than months. The Jovian system became a hub for interplanetary commerce. Port Sol - a converted Kuiper object on the rim of the System - was established as the base for the first great interstellar voyages.

Michael Poole had opened up the Solar System in an explosion of accessibility, more dramatic than anything since the days of the great sea-going voyages of exploration on old Earth.

‘It was a wonderful time. But you had greater ambitions in mind,’ she said. ‘Didn’t you, Michael?’

The Virtual stared upwards at the display above, expression frozen, evidently unable to speak.

Mark said gently, ‘You mean the Cauchy, Louise?’

‘Yes. Michael Poole used wormhole technology to travel - not just across space - but across time.’ She pointed up to the tetrahedron in the dome. ‘This is just one Interface from Poole’s greatest wormhole project: termini three miles across, and the throat itself no less than a mile wide. The wormhole’s second Interface was attached to a GUTship - the Cauchy.’

The GUTship was launched on a subrelativistic flight beyond the fringe of the Solar System - a circular tour, designed to return at last to Jupiter. The Cauchy  carried one of Poole’s wormhole Interfaces with it. The other was left in orbit around Jupiter.

The flight lasted fifteen centuries - but thanks to time dilation effects, only two subjective centuries had passed for the Cauchy’s crew.

The two Interfaces remained linked by the wormhole flaw. Because of the link, when it returned to the Solar System more than a millennium into the future of the System it had left, the Cauchy’s Interface was still connected to its twin in orbit around Jupiter - where only two centuries had passed since the departure of the Cauchy, as they had for the Cauchy’s crew.

‘By passing through the wormhole,’ Louise said, ‘it was possible to travel back and forth through time. Thus, Poole had used wormhole technology to establish a bridge across fifteen hundred years, to the future.’

Mark pulled at his lips. ‘We all know what became of this great time bridge. But - I’ve never understood - why did Poole build it?’

The Virtual spoke, his voice tired, dry - so familiar that Louise felt her heart move. Michael Poole said, ‘It was an experiment. I was more interested in proving the technology - the concepts - than in the final application. But—’

‘Yes, Michael?’ Louise prompted.

‘I had a vision - a dream perhaps - of establishing great wormhole highways across time, as well as across space. If the technology is possible, why not? What power might be afforded to the human species with the opening up of such information channels?’

‘But the future didn’t welcome this great dream,’ Uvarov said dryly.

‘No, it didn’t,’ Virtual-Poole said.

The floor of the Hermit Crab’s lifedome turned transparent; space-darkness washed across it in a sudden flood that made Milpitas gasp audibly.

Louise stood and looked down. There was space-emptiness beyond her feet; her eyes told her she was suspended above an immense drop, and she had to summon all her will not to stumble, weakly, back to her chair . . .

And then, belatedly, she registered what she was seeing: beneath the lifedome, and extending for hundreds of yards in every direction, was a floor of some broken, irregular, bloody material - a floor of (what looked like, but couldn’t possibly be) flesh.

 Louise turned slowly around, trying to make out the geometry of what she was seeing.

The flesh-surface, bathed in sickly Jovian light, curved away from her in all directions; the ‘floor’ was actually the outer surface of a sphere - as if the Crab  were embedded in an impossible moon of flesh, perhaps a mile wide. If the  Crab’s drive section still existed, it was buried somewhere deep inside this immense carcass. The clean metal lines of the GUTship’s spine - which connected lifedome to drive unit - were enveloped in a gaping wound in this floor of flesh.

Apart from this huge wound in the fleshy floor caused by the Crab (a wound which pooled with what looked unnervingly like blood) there were a number of pockmarks in which metal glistened - weapons emplacements? - and others . . .  eyes, huge, dimmed analogues of her own eyeballs.

There was a sense of suffering here, she thought: of pain, on an immense scale - the agony of a wounded god.

She peered more closely at the nearest pockmark, trying to make out the nature of the device embedded there. But the image was little more than a sketch - a suggestion of form, rendered in shining chrome.

Virtual-Poole, with Mark, Uvarov and Milpitas, stood beside her. The Virtual studied the flesh landscape sombrely. ‘The wormhole route to the future became a channel for invasion - by the Qax, an extraSolar species which had occupied the System by the time the bridge was established. You’re seeing here a reconstruction of one of the two Qax warships which came back through the wormhole. These are Spline - living creatures, perhaps even sentient - a technology unlike anything we’ve developed.’

Uvarov pointed to the sketchy surface of the Spline. ‘Your reconstruction isn’t so impressive.’

Virtual-Poole seemed more composed now, Louise thought - more Virtual, less Poole. She felt grateful for that. He said, ‘We know little about the Spline, save their name and gross form. I - Poole - with the help of the rebel humans from the occupation future, destroyed the invading Spline ships.’ He peered  down at the Crab’s spine, the huge, disrupted epidermis. ‘You can see how I - how he - rammed one of the warships, spearing it with the Crab’s GUTdrive. The warship was disabled - but not destroyed; in fact it was possible to take over some of the warship’s higher functions.

‘I’m going to show you a reconstruction of the last few minutes of Michael Poole’s known existence.’

The sky-blue light around them started to shift, to slide over the equipment desks. Louise looked up. The Interface above the ship was moving gracefully across the sky; one triangular face, three miles wide, opened up—

—and, like some immense mouth, descended towards them.

Serena Milpitas said, ‘Lethe. We’re going through it, aren’t we? We’re going into the future.’

Louise looked at Poole. The Virtual gazed upwards, his eyes hardening with memory, ‘I drove the Spline into the wormhole. The wormhole had to be destroyed - the bridge to the future closed . . . That was my only goal.’

The triangular frame passed around the bulk of the Spline warship now; the lifedome shuddered - delicately, but convincingly. Blue-white flashes erupted all around the perimeter of the lifedome - damage inflicted on the flesh of the Spline, Louise guessed, by grazing collisions with the exotic-matter framework.

Suddenly they were inside the tetrahedral Interface - and the wormhole itself opened up before them. It was a tunnel, above the lifedome, delineated by sheets of autumn-gold light - and leading (impossibly) beyond the Interface framework, and arcing to infinity.

Louise wished she could touch Poole. This copy was closer to Michael Poole than any cloned twin; he shared Poole’s memories, his consciousness even. How must it be to relive one’s death like this?

Poole said, ‘The flashes in the wormhole throat represent the decay of heavy particles, produced in turn by the relaxing of shear energy in the curved-spacetime walls of the wormhole, which—’

Uvarov growled, ‘Skip the fairground ride; just tell us what happened. How did Poole destroy the wormhole?’

The Virtual turned his face towards Louise, his strong, aged features outlined by shuddering wormhole light. ‘The Spline ships had a hyperdrive, of unknown nature. I opened up my captive hyperdrive here—’

The Virtual raised his hands.

The floor bucked beneath them. The wormhole was flooded with sheets of blue-white light which raced towards them and down past the lifedome, giving Louise the sudden impression of huge, uncontrolled speed.

Poole shouted, ‘However the hyperdrive works, it must be based on manipulating the multidimensionality of space. And if so - and if it were operated inside a wormhole, where spacetime is already distorted . . .’

Now the sheets of light gathered into threads, sinuous snakes of luminosity which curved around the GUTship, sundering the spacetime walls.

Mark said, ‘So the hyperdrive made the wormhole collapse?’

‘Perhaps. Or—’ Virtual-Poole lifted his simulated head to the storm of wormhole light.

The threads of light seemed to sink into the fabric of the wormhole itself. Defects - cracks and sheets - opened up in the wormhole walls, revealing a plethora of wormhole tunnels, a hydra-like explosion of ballooning wormholes.

The Hermit Crab, uncontrolled, plunged down one wormhole after another into the future.

 The Crab, at last, came to Virtual rest.

The last wormhole mouth closed behind it, the stresses of its distorted spacetime fabric finally yielding in a gush of heavy particles.

The sky beyond the lifedome was dark - almost empty, save for a random scattering of dimmed, reddened stars. There was no sign of life: no large-scale structure, no purposeful motion.

The sudden flood of darkness was startling. Louise, looking up, shivered; she had a feeling of intense age. ‘Michael - you surely expected to die, in the destruction of the wormhole.’

‘Yes . . . but as you can see - perhaps - the wormhole didn’t simply collapse.’ He looked confused. ‘I’m a simulacrum, Louise; I don’t share these memories with Poole . . . But there is evidence. Some of the particles which emerged from the collapsing Interface, in our own time, were of much too high energies to have been generated in the collapse of a single wormhole.

‘We think the impact actually created - or at any rate widened - more, branching wormholes, which carried the Crab further into the future. Perhaps much further.

‘We have simulations which show how this could happen, given the right form of hyperdrive physics - particularly if there were other cross-time wormholes already extant in the Solar System of the occupation era - perhaps set up by the Qax. In fact, the assumption that the branching did occur is allowing us to rule out classes of hyperdrive theory . . .’

The Virtual stood, and paced slowly across the transparent floor. ‘I was determined to close off the time bridge - to remove the threat of invasions from the future. But - I have to tell you - Paradoxa thinks this was a mistake.’ The Virtual twisted his hands together. ‘After all, we had already beaten off one Spline incursion. After Poole’s departure the study of the Qax incident became the prime focus of Paradoxa. But because the wormhole is closed, Paradoxa is reduced to inferring the truth about the future of our species from fragments, from indirect shards of evidence . . .’

Louise said, ‘You don’t believe it was a mistake, Michael.’

Poole looked haunted; again, Louise realized with an inner ache, his personality was conflicting with the programming imposed on it by Paradoxa.

Mark peered up at the dying stars. ‘So. Did Poole survive?’

Louise said, ‘I’d like to think he did. Even just for a short while, so that he could understand what he saw.’

Milpitas lay back in her couch and stared up at the scattering of dim, reddened stars. ‘I’m no cosmologist . . . but those stars look so old. How far in time did he come?’

The Virtual did not reply.

Uvarov said, ‘Why have you shown us all this? What do you want?’

Virtual-Poole raised his thin arms to the desolate sky. ‘Look around you, Uvarov. Perhaps this is the end of time; it is certainly the end of the stars, of baryonic life. Perhaps there are other life forms out there, not perceived by us - creatures of dark matter, the non-baryonic stuff which makes up nine-tenths of the Universe. But - where is man? In fact there’s no evidence of life at all here, human or otherwise.

‘Paradoxa has pieced together some fragments of the history of the future, from the rubble the Crab left behind. We know about the Xeelee, for example. We even know - we think - the name of the Xeelee’s greatest project: the Ring. But - what happens to us? What happens to the human species? What destroys us, even as it extinguishes the stars?

‘And - Paradoxa asks - is there anything we can do to avert this, the final catastrophe?’

Louise looked up at the dying stars. ‘Ah. I think I understand why I’m here. Paradoxa wants me to follow the Hermit Crab. To take the Great Northern - not to Tau Ceti - but on a circular trip, like Poole’s Cauchy, to establish a time bridge. Paradoxa wants to set up a way - a stable way - of reaching this era: the end of time.

‘I get it. We’ve long since taken responsibility for the management of our planets - for the survival of their ecologies. Why, now, should we not take responsibility for our own long term survival as a species?’ She felt like laughing. ‘Paradoxa really does think big, doesn’t it?’

Milpitas sat on the edge of her couch. ‘But what does survival mean, on such timescales? Surely even with AS treatments, survival of individuals - of us - into the indefinite future is impossible. What, then? Survival of the genotype? Or of the culture of our species - the memes, the cultural elements, perhaps, preserved in some form—’

Uvarov looked fascinated now, Louise thought; all his impatience and irritability gone, he stared up at the Virtual rendition of the future hungrily. ‘Either, or both, perhaps. Speaking as a flesh-and-blood human, I share a natural human bias to the survival of the actual genotype in some form. The preservation of mere information appears a sterile option to me.

‘But, whatever survival means, it doesn’t matter. Look beyond the dome. In this time to which Michael Poole travelled, nothing of us has survived, in any form. And that’s the catastrophe Paradoxa is determined - clearly - we must work to avert.’

Louise pulled her lip. ‘If this is such a compelling case, why is Paradoxa a small, covert operation? Why shouldn’t Paradoxa’s goals motivate the primary activity of the race?’

Poole sighed. ‘Because the case isn’t so compelling. Obviously. Louise, as a species we aren’t used to thinking on such timescales. Not yet. There is talk of hubris: of comparisons with the Friends of Wigner, who came back through time - evidently - to manipulate history, to avert the Qax occupation.’ He looked at Louise wearily. ‘There isn’t even agreement about what you’re seeing here. I’ve shown you just one scenario, reconstructed from the Interface incident  evidence. Maybe, it’s argued, we’re addressing problems that don’t really exist.’

Louise folded her arms. ‘And what if that’s true?’

Uvarov said, ‘But if there’s even the smallest chance that this interpretation is correct - then isn’t it worth some investment, against the possibility?’

Mark frowned. ‘So we use the Northern to fly to the future. The flight to Tau Ceti is only supposed to take a century.’

Poole nodded. ‘With modern technology, the flight of the Northern into the future should last no more than a thousand subjective years—’

Mark laughed. ‘Poole, that’s impossible. No ship could last that long, physically. No closed ecology could survive. A closed society would tear itself apart . . . We don’t even know if AS treatment can keep humans alive over such periods.’

Louise stared up at the simulated stars. A thousand years? Mark was right; it was inhumanly long - but she had the feeling it wasn’t long enough . . .

Uvarov nodded. ‘But that is clearly why you have been chosen: Louise, the best engineer of the day, and with will enough to sustain immense projects. You, Mark Wu, a good social engineer—’

‘There are better ones,’ Mark said.

‘Not married to Louise.’

‘Formerly married.’

Poole turned to Milpitas. ‘The proposal is that you, Serena, will make the  Great Northern herself viable for its unprecedented thousand-year flight. And you, Dr Uvarov, have a deep understanding of the strengths and limitations of the engineering of the human form; you will help Mark Wu keep the people - the species - alive.’

Louise saw Uvarov’s eyes gleam.

‘I’ve no intention of going on this flight,’ Mark said. ‘And besides, the Northern  already has a ship’s engineer. And a damn doctor, come to that.’

Poole smiled. ‘Not for this mission.’

‘Hold it,’ Louise said. ‘There’s something missing.’ She thought over what she had to say: relativistic math, done in the head, was chancy. But still . . . ‘Poole, a thousand-year trip can’t be long enough.’ She looked up at the decaying stars. ‘I’m no cosmologist. But I see no Main Sequence stars up there at all. I’d guess we’re looking at a sky from far into the future - tens of billions of years, at least.’

Poole shook his head. His Virtual face was difficult to see in the faded starlight. ‘No, Louise. You’re wrong. A thousand-subjective-year trip is quite sufficient.’

‘How can it be?’

‘Because the sky you’re seeing isn’t from tens of billions of years hence. It’s from five million years ahead. That’s all - five megayears, nothing in cosmological time . . .’

‘But how—’

‘More than time will ruin the stars, Louise. If this reconstruction is anything like accurate, there’s an agency at large - which must be acting even now -  systematically destroying the stars . . .

‘And, as a consequence, us.’

Uvarov turned his face, expressionless, up to the darkling sky.

Virtual-Poole said, ‘We have reason to believe that even our own Sun is subject to this mysterious assault.’ He stood before Louise. ‘Look, Louise, you know I don’t advocate cosmic engineering - I was the one who opposed the Friends of Wigner, who did my damnedest to close my own bridge to the future.  But this is different. Even I can sympathize with what Paradoxa is attempting here. Now can you see why they want you to follow the Crab?’

The light show began to fade from the dome; evidently the display was over.

Poole still stood before Louise, but his definition was fading, his outlines growing blocky in clouds of pixels. She reached out a hand to him, but his face had already grown smooth, empty; long before the final pixels of his image dispersed, she realized, all trace of consciousness had fled.

 Lieserl soared through her convective cavern, letting her sensory range expand and contract, almost at random.

She thought about the Sun.

For all its grandeur, the Sun, as a machine, was simple. When she looked down and opened her eyes she could see evidence of the fusing core, a glow of neutrino light beneath the radiative plasma ocean. If that core were ever extinguished, then the flood of energetic photons out of the core and into the radiative and convective layers would be staunched. The Sun was in hydrostatic equilibrium - the radiation pressure from the photons balanced the Sun’s tendency to collapse inwards, under gravity. And if the radiation pressure were removed the outer layers would implode, falling freely, within a few hours.

The Sun hadn’t always been as stable as this . . . and it wouldn’t always remain so.

The Sun had formed from a contracting cloud of gas - a protostar. At first the soft-edged, amorphous body had shone by the conversion of its gravitational energy alone.

When the central temperature had reached ten million degrees, hydrogen fusion had begun in the core.

The shrinkage had been halted, and stability reached rapidly. The fusion was restricted to an inner core, surrounded by the plasma sea and the convective ‘atmosphere’. The Sun, stable, burning tranquilly, had become a Main Sequence  star; by the time Lieserl entered the convective zone, the Sun had burned for five billion years.

But the Sun would not remain on the Main Sequence forever.

The mass converted to energy was millions of tons per second. The Sun’s bulk was so huge that this was a tiny fraction; in all its five-billion-year history so far the Sun had burned only five per cent of its hydrogen fuel . . .

But, relentlessly, the fuel in the core would be exhausted. Gradually an ash of helium would accumulate in the core, and the central temperature would drop. The delicate balance between gravity and radiation pressure would be lost, and the core would implode under the weight of the surrounding, cooler layers.

Paradoxically, the implosion would cause the core temperature to rise once  more - so much so that new fusion processes would become possible - and the star’s overall energy output would rise.

The outer layers would expand enormously, driven out by the new-burning core. The Sun would engulf Mercury, and perhaps more of the inner planets, before reaching a new gravity-pressure equilibrium - as a red giant. This hundred-million-year phase would be spectacular, with the Sun’s luminosity increasing by a factor of a thousand.

But this profligate expansion was not sustainable. Complex elements would be burned with increasing desperation in the expanding, clinker-ridden core, until at last all the available fuel was exhausted.

As the core’s temperature suddenly fell, equilibrium would be lost with sudden abandon. The Sun would implode once more, seeking a new stability. Finally, as a white dwarf, the Sun would consist of little more than its own dead core, its density a million times higher than before, with further contraction opposed by the pressure of high-speed electrons in its interior.

Slowly, the remnant would cool, at last becoming a black dwarf, surrounded - as if by betrayed children - by the charred husks of its planets.

. . . At least, Lieserl thought, that was the theory.

If the laws of physics were allowed to unravel, following their own logic unimpeded, the Sun’s red giant stage was still billions of years away . . . not mere millions of years, as Paradoxa’s evidence suggested was the case.

Lieserl’s brief was to find out what was damaging the Sun.

Lieserl. Try to pick up the p-modes; we want to see if that sensory mechanism works . . .

‘Absolutely. Helioseismology, here I come,’ she said flippantly.

She opened her eyes once more.

A new pattern was built up by her processors, a fresh overlay on top of the images of convective cells and tangled flux tubes: gradually, she made out a structure of ghostly-blue walls and spinning planes that propagated through the convective cavern. These were p-modes: sound waves, pressure pulses fleeing through the Solar gas from explosive events like the destruction of granules on the surface. The waves were trapped in the convective layer, reflected from the vacuum beyond the photosphere and bent away from the core by the increasing sound speed in the interior. The waves cancelled and reinforced each other until only standing waves survived, modes of vibration which matched the geometry of the convective cavern.

The modes filled the space around her with ghostly, spinning patterns; their character varied as she surveyed the depth of the cavern, with length scales increasing as she looked into the interior. Looking up with her enhanced vision Lieserl could see how patches - thousands of miles wide - of the Sun’s surface  oscillated as the waves struck, with displacements of fifty miles and speeds of half a mile a second.

The Sun rang, like a bell.

Good . . . good. This is terrific data, Lieserl.

‘I’m glad to oblige,’ she said dryly.

All right. Now let’s try putting it together. Use the neutrino flux, such as it is, and the  helioseismology data, and everything else you’ve got . . . Let’s find out how much we can see.

Lieserl felt a thrill of excitement - subtle, but real - as she began to comply. Now she was moving to the core of her mission, even of her life: to look into the heart of the Sun, as no human had done before.

As the processors worked to integrate the data she called up from her long-term memory a template: the Standard Model of the Sun. The processors overlaid the cavern around her with yet another level of complexity, as they populated it with icons, graphics, grid lines and alphanumeric labels, showing her the basic properties of the Standard Model. The Model - refined and revised over millennia - represented humanity’s best understanding of how the Sun worked. She looked in towards the core and saw how, according to the Model, the pressure and temperature rose smoothly towards the core; the temperature graph showed as a complex three-dimensional sphere in pink and red, reaching an intensely scarlet fifteen million degrees at the very heart.

Slowly, her processors plotted the reality - as she perceived it now - against the theory; graphs and schematics blossomed over each other like clusters of multicoloured flowers.

After a few minutes, her vision stabilized. She stared around at the complex imagery filling the cavern, zooming in on particular aspects, highlighting differences.

Oh, no, Scholes said. No. Something’s wrong.

‘What?’

The discrepancies, Lieserl. Particularly towards the core. This simply can’t be right.

She felt amused. ‘You’ve gone to all the trouble of constructing me, of sending me in here like this, and now that I’m here you’re going to disbelieve what I tell you?’

But look at the divergences from the Model, Lieserl. Under a command from Scholes, the actual and predicted temperature gradients were picked out in glowing, radiant pinks. Look at this.

‘Hmm . . .’

According to the Standard Model, the temperature should have fallen quite rapidly away from the fusion region - down by a full twenty per cent from the central value after a tenth of the Sun’s radius. But in fact, the temperature drop was much more shallow . . . falling only a few per cent, Lieserl saw, over more than a quarter of the radius.

‘That’s not so surprising. Is it?’ In riposte she superimposed a graphic of her own, a variant of the Standard Model. ‘Look at this. Here’s a model with a dark matter component - photinos, orbiting the core.’ The dark matter - fast-moving, almost intangible particles kept clustered around the heart of the Sun by its gravity field - transferred energy out of the core and to the surrounding layers. ‘See? The photinos just leak kinetic energy - heat energy - out of the core. The central temperature is suppressed, and the core is made isothermal - uniform temperature - out to about ten per cent of the radius.’

Scholes sounded testy, impatient. Yes, he said, but what we’re looking at here is an isothermal region covering three times that radius - twenty-five times the volume  predicted even by the widest of the Standard Model’s variants. It’s impossible, Lieserl. Something must be going wrong with—

‘With what? With the eyes you’ve built for me? Or with your own expectations?’

Irritated, she cancelled all the schematics. The spheres and contour lines imploded in sparkles of pixels, exposing the native panorama of the convective cavern, a complex, ghostly overlay of flux tubes, p-modes and convection cells.

Frustrated, with some analogue of nervous energy building in her, she sent her Virtual self soaring around the cavern. She chased the rotating p-wave modes, sliced through flux tubes. ‘Kevan. What if the effect we’re seeing is real ? Maybe this divergence in the core is what you’ve sent me in here to find.’

Maybe . . . Lieserl, what will you do next?

‘It’s early days, but I think I’ll soon have learned all I can out here.’

Out here?

‘In the cavern - the convective zone. All the evidence we have is indirect, Kevan. The real action is deeper in, at the core.’

But you can’t go any deeper, Lieserl. Your design . . . the wormhole will implode if you try to penetrate the radiative zone . . .

‘Maybe. Well, it’s up to you to sort that out, Kevan.’

She swooped up to the glowing roof of the cavern, and plunged down, at hundreds of miles a second, towards the plasma sea, past the slow-pulsing flanks of giant p-modes.
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Like an insect circling an elephant the pod skimmed around the hull of the  Great Northern.

Mark Wu, Louise Armonk, Garry Uvarov and Serena Milpitas sat and watched as their tiny pod skirted the starship. Their silence, Mark thought, was suitably deep and awe-struck, even for four who had been as close to the final stages of the project as these. And maybe that was Louise’s intention today, he thought, the subtext under what was ostensibly a simple inspection tour of the ship by her top management team.

Well, if so, she was certainly succeeding.

The lifedome of the Northern was a squat, transparent cylinder a mile wide. It was extraordinary to think that the whole of Michael Poole’s GUTship - drive section and all - would have fitted inside that sparkling box; Mark tried to imagine the Hermit Crab suspended in that great cylinder like some immense model under glass.

Mark could see dearly the multiple decks of the dome, and throughout the dome there was movement and light, and the deep, refreshing green of growing things. He was aware that the adaptation of much of the dome, and the rest of the ship, was still unfinished; most of what he saw was little more than a Virtual projection. But still he was impressed by the scale and vigour of it all. This lifedome would be a self-contained city - no, more than that: a world in itself, a biosphere suspended between the stars.

Home to five thousand people for a thousand years.

Now they wheeled to the underside of the lifedome. The pod approached the immense, tangled structure of the Northern’s main spine, and flew parallel to the spine for some three hundred yards towards the base of the dome.

The spine was a three-mile highway of metal littered with supply modules and antennae and other sensors, turned up to the distant stars like mouths. Behind them the spine led to the mysterious darkness of the drive section, where the lights of workers - human and robotic - crawled like flies. And, attached to the spine by bands of gold just before the drive section, was the huge Interface, the wormhole terminus which they would tow to the future. The tetrahedral frame looked like a gaudy, glittering toy of shining blue ribbon.

Uvarov spread his long, intelligent fingers and rested his hands against the gleaming hull of the pod. ‘Lethe,’ he said. The pod’s lights struck highlights  from his bony profile as he peered out at the spine. ‘It might not be real, but it’s beautiful.’

Louise laughed; beside the thin, gaunt eugenicist she looked short, compact, Mark thought. ‘Real enough,’ she said. ‘The spine’s framework is a hundred per cent realized. It’s just the superstructure that remains nebulous.’ She thought for a moment, then called, ‘Configure 3-B.’

The flower-like antennae clustered along the spine melted away, dissolving into showers of pixel cubes which tumbled like snowflakes. For a few surreal seconds Virtual configurations of equipment modules blossomed over the spine; through the snowstorm of modules Mark could see the basic - and elegant - structure of triangular vertebrae at the core of the spine.

At last the storm of images stilled; the spine settled into a new scattering of lenses and antennae. To Mark’s untutored eye this looked much the same as the original - perhaps rather sparser - but he became aware that Serena Milpitas was nodding, almost wistfully.

‘This is the original configuration,’ she said. ‘It’s what was planned when the ship was being designed for its one-way hop to Tau Ceti, just a century away.’

Mark studied Milpitas curiously. The project’s new chief engineer affected physical-forty, but Mark knew she was at least twice as old as that. He also knew there had been quite a bit of friction between Milpitas and Louise; so he was surprised to find, now, Milpitas praising Louise’s design. ‘You sound a little - nostalgic. Do you really think this is a better design?’

‘Oh, yes.’ Milpitas’ broad face split in a smile; she seemed surprised by the question. ‘Don’t you? Can’t you see it?’

Uvarov grunted. ‘Not particularly.’

‘Inelegance was forced on us. Look - for a thousand-year flight the problems of reliability are enormous.’ Her accent was broad, confident Martian. ‘This ship has around a thousand million distinguishable components. And all of them have to work perfectly, all of the time. Right? Now, we estimate that the chance of a significant failure of any one of those components - of a failure serious enough to knock out a ship’s system, say - is a tenth of one per cent per year. Pretty good odds, you might think. But as the years go by the chances of a failure mount up, and they work cumulatively.’ She fixed Mark with a direct stare. ‘What would you guess the chances of such a failure would be after a hundred years?’

Uvarov growled, ‘Oh, please, spare us games.’

Mark shrugged. ‘A few per cent?’

‘Not bad. Ten per cent. Not wonderful, but liveable with.’

Uvarov clicked his tongue. ‘I hate your Mons Olympus grammar, engineer.’

Milpitas ignored him. ‘But after a thousand years, you’re looking at a failure probability of over sixty per cent. You reach fifty-fifty after just seven centuries—’

‘What she’s trying to tell you,’ Uvarov said heavily, his flat Lunar tones conveying his boredom, ‘is the obvious fact that they’ve had to perform extensive redesign to enable the ship to survive a thousand-year flight.’

‘How? Louise doesn’t tell me a damn thing.’

Uvarov grinned. ‘Ex-wives never do. I should know. I—’

Milpitas cut in, ‘With current technology, we couldn’t get the reliability rates high enough for the mechanical, electrical or semisentient components.’ She waved a hand at the half-Virtual panorama beyond the hull. ‘Amazing, isn’t it? We think we’ve come so far. We thought that with nanobotic technology - continual repair and replacement at the sub-visible level - reliability problems were a thing of the past. I mean, look at that spine out there. There’s sentience in it everywhere, right down to the nuts and bolts.’

‘There are no nuts and bolts, Serena,’ Louise said dryly.

Milpitas ignored her. ‘And yet it doesn’t take much of a challenge to move us beyond the envelope of our capabilities. Strictly speaking, a thousand-year flight is still beyond our means.’

‘That sounds ominous,’ Mark said uneasily.

‘So,’ Louise said, ‘we had to look to the past - simple methods used to improve reliability on projects like the first off-Earth flights.’ She called out, ‘Central configuration,’ and the blizzard of virtual components swirled once more around the spine, settling at last into the pattern Mark remembered from before Louise’s change.

Milpitas pointed. ‘And this is what we’re going to the stars with. Look at it. Even at this gross macroscopic level you can see there are many more components. ’ And, indeed, Mark realized now that there were more antennae, more sensor snouts, more maintenance pods; the spine structure looked busier, far more cluttered.

‘Triple redundancy,’ Milpitas said with a grimace. ‘Words - and a technique - from the twenty-fifth century. Or further back, even, for all I know; probably from the time of those disgusting old fission reactors. Carrying three of everything - or more, for the key components - to reduce the chance of a catastrophe to the invisibly small.’

‘Gripping,’ Uvarov said. ‘But shall we move on, some time today? We do have the whole of the ship to inspect, as I recall.’

The base of the lifedome expanded in Mark’s vision until it covered the sky, becoming an immense, complex, semitransparent roof; guide lights and the outlines of ports - large and small - encrusted the surface with colour, and everywhere there was movement, a constant flow of cargo, pods and spacesuited figures through the multiple locks. Again Mark had the impression that this was not so much a ship as a city: immense, busy, occupied with the endless business of maintaining its own fabric.

Suspended beneath the lifedome, cradled in cables, was the dark, wildly incongruous form of the Great Britain. It looked like an immense lifeboat, suspended there, Mark thought; he grinned, relishing this evidence of Louise’s sentimentality.

The pod, working autonomously, made a flawless entry into one of the huge airlocks. After a couple of minutes the lock had completed its cycle.

The four of them emerged, drifting, into the air at the base of the Northern’s lifedome. It seemed to Mark that the base itself - constructed with the universal semisentient transparent plastic - was a wall dividing the Universe into two  halves. Before him was the elaborate, sparkling-clean interior of the lifedome; behind him was the tough, angular spine of the GUTship, and the static darkness of transPlutonian space.

Louise led them to a row of zero-gee scooters; the scooters nuzzled against the transparent base, neat and efficient. Mark took a scooter. It was a simple platform, its pneumatic jets controlled by twists of its raised handles.

They formed into pairs - Louise and Uvarov in the lead, with Mark and Milpitas following. With near-silent sighs of scooter air the four moved off in formation, up towards the heart of the lifedome.

The lower fifth of a mile of the lifedome was known as the loading bay: a single, echoing hall, brilliantly lit and free of partitions. The roof of the loading bay - the underside of the first habitable section, called the maintenance bulkhead - was a mist-shrouded tangle of infrastructure, far above. Today, the loading bay was filled with bulky machinery and crates of supplies; huge masses, towed by people on scooters or by ‘bots, crossed the air in all directions, emerging from a dozen locks.

Serena Milpitas performed a slow, easy spiral as she rose up through the air beside Mark. ‘I love these scooter things, don’t you?’

Mark smiled. ‘Sure. But they’re a lazy way to travel in zero gee. And they won’t be a lot of use when we’re underway.’

‘No. A constant one-gee drive for a thousand years. What a drag.’

Mark studied the engineer as she went through her rolls; her expression was calm, almost vacuous, with every sign that she was lost in the simple physical pleasure of the scooter-ride. Mark said, ‘How did you feel about having to dig up those old techniques - the reliability procedures?’

‘How did I feel?’ Milpitas stabilized her scooter and studied Mark, a half-smile on her face. ‘You sound like a Keplerian . . . They’re dippier than anyone else back home on Mars. Ah, but I guess that’s your job, isn’t it? The social engineer.’

Mark smiled. ‘Maybe. But I’m off-duty now.’

‘Sure you are.’ Milpitas thought for a moment. ‘I guess our work isn’t so dissimilar, Mark. Your job- as I understand it - is to come up with ways for us to live with each other over a thousand years. Mine is to ensure that the ship itself - the external fabric of the mission - can sustain itself. When it came to redesigning Northern, I didn’t like messing up Louise’s nice, clean designs, frankly. But if you’re going to succeed at something like this you have to take no chances. You have to plan.’ Her eyes lost their focus, as if she were looking at something far away. ‘It had to be done. And it was worth it. Anything’s worth it, for the project, of course.’ Her expression cleared, and she looked at Mark, appearing confused. ‘Is that answering your question?’

‘I think so.’

Mark hung back a little, and let Milpitas move ahead, up towards the complex maintenance bulkhead. He fell into line with Louise.

‘You don’t look so happy,’ Louise said.

Mark shrugged. ‘Just a little spooked by Serena, I guess.’

Louise snorted. ‘Aren’t we all.’

Many of the original crew of the Northern - who had, after all, seen themselves  as potential colonists of the Tau Ceti system, not as time travellers with quasi-mystical goals about saving the species - had decided not to stay with the ship after its new flight plan was announced by Louise. Louise had lost, for instance, the genial Sam Gillibrand, her original first assistant. On the other hand, Serena Milpitas - and Uvarov, for that matter - had seemed eager to join the project after its rescoping by Paradoxa.

Both Milpitas and Uvarov seemed natural Paradoxa supporters, to Mark; they’d absorbed with a chilling alacrity the induction programmes Paradoxa had offered them all.

Milpitas and Uvarov had become converts, Mark thought uneasily.

‘You know, I always liked Sam Gillibrand,’ he said wistfully. ‘Sam wants to go to Tau Ceti and build houses under the light of a new sun; the dark possibilities of five megayears hence couldn’t be of less interest to him. Serena is different, though. Under all that bluff Martian chatter and confident engineering, there’s something darker - more driven. Obsessive, even.’

‘Maybe,’ Louise said. ‘But, just as human engineering isn’t yet up to thousand-year flights, so the average human head isn’t capable of thinking on thousand-year timescales.’ She sighed and ran her fingers through her close-cropped hair. ‘Serena Milpitas can win through for the mission, Mark. Both Milpitas and Uvarov seem able to think in millennia - megayears, even. And as a consequence, or as a cause, they are dark, multilevelled, complex people.’ She looked at Mark sadly. ‘The Paradoxa stuff is spooky, I agree. But I think it comes with the territory, Mark.’

Maybe in the complexities of the future the home-builders like Sam would be obsolete, their simple skills and motivation displaced in a dangerous Universe, Mark thought. Perhaps Paradoxa and its converts represented the human of the future - the next wave of evolution, what the species would have to become to survive on cosmic timescales.

Maybe. But - judging by Milpitas and Uvarov - there wouldn’t be too many laughs.

Anyway, he thought gloomily, he was going to have ten centuries with these people to find out about them . . . And it was going to be Lethe’s own challenge for him to construct a viable society around them.

‘It still surprises me that you agreed to sign up for this,’ he said. ‘I mean, they took away your mission.’

Louise shrugged. ‘We’ve been over this enough times. Let’s face it, they would have taken Northern away from me anyway. I want to see the ship perform. And—’

‘Yes?’

She grinned. ‘Besides, after I got over my irritation at the way Paradoxa runs its affairs, I realized no one’s ever tried a thousand-year flight before. Or tried to establish a time bridge across five million years. I can get one over on Michael Poole, wherever he is—’

‘Yes, but look what happened to him.’

Mark could see what was going on inside Louise’s head. With the Paradoxa mission - with this immense stunt - she was going to be able to bypass the  intimidating shadow of the future, simply by leaping over it. And she was obviously entranced by the idea of taking her technology to its limits. But he wondered if she really - really - had any idea of the scale of the problems they would face.

He opened his mouth to speak

Louise, with unusual tenderness, laid a finger over his lips, closing them. ‘Come on, Mark. We’ve a thousand years to think of all the problems. Time enough. Today, the ship is bright and new; today, it’s enough for me to believe the mission is going to be fun.’

With a sudden access of vigour she twisted the handle of her scooter and hurried after the others.

 Lieserl. Take it easy. You’re doing fine.

She looked up, tipping back her head. Already she was dropping out of the complex, exhilarating world of the convection region, with its immense turbulent cells, tangled flux tubes and booming p-waves. She stared upwards, allowing herself the luxury of nostalgia. The convective-zone cavern had come to seem almost homely, she realized.

Homely . . . at least compared to the regions she was going to enter now.

We’re still getting good telemetry, Lieserl.

‘Good. I’m relieved.’

Lieserl, how are you feeling?

She laughed. With a mixture of exasperation and affection, she said, ‘I’ll feel better when you lose your “good telemetry”, Kevan, and I don’t have to listen to your dumb-ass questions any more.’

You’ll miss me when I’m gone.

‘Actually,’ Lieserl said, ‘that’s probably true. But I’m damned if I’m going to tell you so.’

Scholes laughed, his synthesized voice surprisingly realistic. You haven’t answered my question.

Her arms still outstretched, she looked down at her bare feet. ‘Actually, I feel a little like Christ. Dali’s Christ, perhaps, suspended in the air over an uncaring landscape.’

Yeah, Scholes said casually. My thought exactly.

Now she plunged through the last ghost-forms of convective cells. It was exactly like falling out of a cloud bank. The milky-white surface of the plasma sea was exposed beneath her; huge g-mode waves crawled across its surface, like thoughts traversing some huge mind.

Her rate of fall suddenly increased. It felt as if the bottom had dropped out of her stomach.

‘Lethe,’ she whispered.

Lieserl ?

She found her chest tightening - and that was absurd, of course, because she  had no chest. She struggled to speak. ‘I’m okay, Kevan. It’s just a little vertigo.’

Vertigo?

‘Virtual vertigo. I feel like I’m falling. This illusion’s too damn good.’

Well, you are falling, Lieserl. Your speed’s increased, now you’re out of the convective stuff.

‘I’m scared, Kevan.’

Take it easy. The telemetry is—

‘Screw the telemetry. Just talk to me.’

He hesitated. You’re a hundred thousand miles beneath the photosphere. You’re close to the boundary of the radiative zone; the centre of the Sun is another seven hundred thousand miles below you.

‘Don’t look down,’ she breathed.

Right. Don’t look down. Listen, you can be proud; that’s deeper than any probe we’ve dropped before.

Despite her fear, she couldn’t let that go. ‘So I’m a probe, now?’

Sorry. We’re looking at the new material squirting through the other end of your refrigerator-wormhole now. I can barely see the Interface for the science platforms clustered around it. It’s a great sight, Lieserl; we’ve universities from all over the System queuing up for observation time. The density of the gas around you is only about one per cent of water’s. But it’s at a temperature of half a million degrees.

‘Strong stuff.’

Angel tears, Lieserl . . .

The plasma sea was rushing up towards her, bland, devouring. Suddenly she was convinced that she, and her flimsy wormhole, were going to disappear into that well of fire with barely a spark. ‘Oh, Lethe!’ She tucked her knees up to her chest and wrapped her arms around her lower legs, so that she was falling curled up in a foetal ball.

Lieserl, you’re not committed to this. If you want to pull out of there—

‘No.’ She closed her eyes and rested her forehead against her knees. ‘No, it’s all right. I’m sorry. I’m just not as tough as I think I am, sometimes.’

The wormhole is holding together. We think, after the redesign we’ve done, that you can penetrate at least the first few thousand miles of the radiative zone, without compromising the integrity of the wormhole. Maybe deeper; the temperature and pressure gradients are pretty small. But you know we didn’t advise this dive—

‘I know it.’ She opened her eyes and faced the looming sea once more. The fear was still huge, like a vice around her thinking. ‘Kevan, I’d never assemble the courage to go through this a second time. It’s now or never. I’ll even try to enjoy the ride.’

Stay with it, Lieserl.

‘Yeah,’ she growled. ‘And you stay with me—’

Suddenly her fall was halted. It felt as if she had run into a wall of glass; her limbs spread-eagled against an invisible barrier and the breath was knocked out of her illusory lungs. Helpless, she was even thrown back up into the ‘air’ a short distance; then her fall resumed, even more precipitately than before.

She screamed: ‘Kevan!’

We saw it, Lieserl. I’m still here; it’s okay. Everything’s nominal.

Nominal, she thought sourly. How comforting. ‘What in Lethe was that?’

You’re at the bottom of the convective layer. You should have been expecting something like that.

‘Yes?’ she snarled. ‘Well, maybe you should have damn well told me - yike!’

Again, that sudden, jarring arrest, followed by a disconcerting hurl into the air, as if she were an autumn leaf in the breeze. Like snakes and bloody ladders, she thought.

You’re passing through the boundary layer between the radiative and convective zones, is all, Scholes said with studied calm. Below you is plasma; above you atomic gas - matter cool enough for electrons to stick to nuclei.

The photons emerging from the fusing core just bounce off the plasma, but they dump all their energy into the atomic gas. It’s the process that powers the convective zone, Lieserl. A process that drives convective founts bigger than worlds. So you shouldn’t be surprised if you encounter a little turbulence. In fact, out here we’re all interested by the fact that the boundary layer seems to be so thin . . .

We’re still tracking you, Lieserl; you shouldn’t be afraid. You’re through the turbulence now, aren’t you? You should be falling freely again.

‘Yes. Yes, I am. So I’m in the sea, now?’

The sea?

‘The plasma sea. The radiative zone.’

Yes.

‘But—’

Suddenly, almost without warning, the familiar skyscape of convection cells and flux tubes was misting from her sight, whiting out. There was whiteness above, before, below her; it was like being suspended inside some huge, chilling eggshell.

But what? What is it, Lieserl ? What’s wrong?

For the first time she felt real panic creep around her mind.

‘I can’t see, Kevan.’

 Mark, rising through brightly lit air, looked down. He was nearing the top of the loading bay now. The base was a floor of glass far below him, with the spine and drive section ghostly forms beyond; people and ‘bots criss-crossed the bay, hauling their cargo.

Mark tried to analyse his own impressions as they rose. For a moment he fought an irrational surge of vertigo: a feeling - despite the evidence of his eyes that he was in zero-gee - that if he tumbled from this scooter he would plummet to that floor of glass, far below. He concentrated on the environment close to him, the thick layer of warm, bright air all round him. But that made the glimpses of the spine and drive - the brutal limbs of the ship - seem unreal, as if the emptiness of space beyond the fragile walls of the dome was an illusion.

Mark felt uneasy. The ship was so huge, so complex - so convincing. After a few decades, it would be terribly easy to believe that this ship was a world, to forget that there was anything real, or significant, beyond its walls.

Now they were approaching the roof of the bay: the maintenance bulkhead. Mark drew level with Garry Uvarov, and they stared up at the mile-wide layer of engineering above them. The bulkhead was a tangle of pipes, ducts and cables, an inverted industrial landscape. There were even tree-roots, Mark saw. People and ‘bots swarmed everywhere, working rapidly and apparently efficiently; even  as Mark watched, the bulkhead’s complex surface seemed to evolve, the ducts and tubes creeping across the surface like living things. It was a little like watching life spread through some forest of metal and plastic.

‘Extraordinary how primitive it all is,’ Mark said to Uvarov. ‘Cables and ducts - it’s like some sculpture from a museum of industrial archaeology.’

Uvarov waved a cultured hand towards the pipes above him. ‘We’re carrying human beings - barely-evolved, untidy sacks of water and wind - to the stars. We are cavemen inside a starship. That’s why the undersurface of this bulkhead seems so crude to you, Mark; it’s simply a reflection of the crudity of our own human design. We sail the stars. We even have nanobots to rebuild us when we grow old. But we remain primitives; and when we travel, we need immense boxes with pipes and ducts to carry our breath, piss and shit.’ He grinned. ‘Mark, my passion - my career - is the improvement of the basic human stock. Do you imagine the Xeelee carry all this garbage around with them?’

They passed through access ports in the maintenance bulkhead and ascended into the habitable sections.

There were fifteen habitable Decks in the mile-deep lifedome, each around a hundred yards apart. Some of the main levels were subdivided, so that the interior of the lifedome was a complex warren of chambers of all sizes. Elevator shafts and walkways pierced the Decks. The shafts were already in use as zero-gee access channels; they’d be left uncompleted, without machinery, until closer to departure.

Now the little party entered one shaft and began to rise, slowly, past the cut-through Decks.

Many of the chambers were still unfinished, and a succession of Virtual designs were being tried out in some of them; Mark peered out at a storm of parks, libraries, domestic dwellings, theatres, workshops, blizzarding through the chambers.

Uvarov said, ‘How charming. How Earthlike. More concessions to the primitive in us, of course.’

Mark frowned. ‘Primitive or not, Uvarov, we have to take some account of human needs when designing an environment like this. As you should know. The chambers have been laid out on a human scale; it’s important people shouldn’t feel dwarfed to insignificance by the scale of the artifacts around them - or, on the other hand, cramped and confined by ship walls. Why, some of the chambers are so large it would be possible for an inhabitant to forget he or she was inside a ship at all.’

Uvarov grunted. ‘Really. But isn’t that more evidence that we as a species aren’t really yet up to a flight like this? It would be so easy to be immersed in the sensory impressions of the here-and-now, which are so much more real than the fragility of the ship, the emptiness outside the thin walls. It would be tempting to accept this ship as a world in itself, an invulnerable background against which we can play out our own tiny, complex human dramas, much as our distant forefathers did on the plains of Africa, billions of miles away.

‘Think of the pipes and ducts under that maintenance bulkhead. Perhaps our ancestors, in simpler times, imagined that some such infrastructure lay  underneath the flat Earth. The Universe was a box, with the Earth as its floor. The sky was a cow whose feet rested on the four corners of the Earth - or perhaps a woman, supporting herself on elbows and knees - or a vaulted metal lid. Around the walls of the box-world flowed a river on which the sun and moon gods sailed each day, entering and vanishing through stage doors. The fixed stars were lamps, suspended from the vault. And, presumably, underneath it all lay some labyrinth of tunnels and ducts through which the waters and the gods could travel to begin their daily journeys afresh. The heavens could change, but they were predictable; to the human consciousness - still half-asleep - this was a safe, contained, cosy, womb-like Universe. Mark Wu, is our Northern, today, so unlike the Earth as envisaged by let us say - a Babylonian, or an Egyptian?’

Mark rubbed his chin. Uvarov’s patronizing style irritated him, but his remarks plugged in closely to his own vague sense of disquiet. ‘Maybe not,’ he replied sharply. ‘But then you and I, and the others, have a responsibility to ensure that the inhabitants of the ship don’t slip back into some pre-rational state. That they don’t forget.’

‘Ah, but will that be so easy, over a thousand years?’

Mark peered out at the half-built libraries and parks uneasily.

Uvarov said, ‘I’ve heard about some of the programmes you and your social engineering teams are devising. Research initiatives and so forth - make-works, obviously.’

‘Not at all.’ Mark found himself bridling again. ‘I’m not going to deny we need to find something for people to do. As you keep saying, we’re primitives; we aren’t capable of sitting around in comfort for a thousand years as the journey unravels.

‘Some of the work is obvious, like the maintenance and enhancement of the ship. But there will be programmes of research. Remember, we’ll be cut off from the rest of the human Universe for most of the journey. Some of your own projects come into this category, Uvarov - like your AS enhancement programme.’ He thought about that, then said provocatively, ‘Perhaps you could come up with some way of replicating Milpitas’ triple-redundancy ideas within our own bodies.’

Uvarov laughed, unperturbed. ‘Perhaps. But I would hope to work in a rather more imaginative way than that, Mark Wu. After all AS treatment represents an enormous advance in our evolutionary history - one of our most significant steps away from the tyranny of the gene, which has ruthlessly cut us down since the dawn of our history. But must we rely on injections of nanobots to achieve this end? How much better it would be if we could change the fundamental basis of our existence as a species . . .’

Mark found Uvarov chilling. His cold, analytical view of humanity, coupled with the extraordinarily long-term perspective of his thinking, was deeply disturbing. The Paradoxa conversion seemed only to have reinforced these trends in Uvarov’s personality.

And, Lethe, Uvarov was supposed to be a doctor.

‘We should not be restrained by the primitive in us, Mark Wu,’ Uvarov was  saying. ‘We should think of the possible. And then determine what must be done to attain that . . . Whatever the cost.

‘Your proposals for the social structure in this ship are another example of limited thinking, I fear.’

Mark frowned, his anger building. ‘You disapprove of my proposals?’

Uvarov’s voice, under its thick layer of Lunar accent, was mocking. ‘You have a draft constitution for a unified democratic structure—’

‘With deep splits of power, and local accountability. Yes. You have a problem with that? Uvarov, I’ve based my proposals on the most successful examples of closed societies we have - the early colonies on Mars, for example. We must learn from the past . . .’

Louise was the nominal leader of the expedition. But she wasn’t going to be a captain; no hierarchical command structure could last a thousand years. And there was no guarantee that AS treatments could sustain any individual over such a period. AS itself wasn’t that well established; the oldest living human was only around four centuries old. And who knew what cumulative effect consciousness editing would have, over centuries?

. . . So it could be that none of the crew alive at the launch - even Louise and Mark themselves - would survive to see the end of the trip.

But even if the last person who remembered Sol expired, Louise and her coterie had to find ways to ensure that the mission’s purpose was not lost with them.

Mark’s job was to design a society to populate the ship’s closed environment - a society stable enough to persist over ten centuries . . . and to maintain the ship’s core mission.

Uvarov looked sceptical. ‘But a simple democracy?’

Mark was surprised at the depth of his resentment at being patronized like this by Uvarov. ‘We have to start somewhere - with a framework the ship’s inhabitants are going to be able to use, to build on. The constitution will be malleable. It will even be possible, legally, to abandon the constitution altogether—’

‘You’re missing my point,’ Uvarov said silkily. ‘Mark, democracy as a method of human interaction is already millennia old. And we know how easy it is to subvert any democratic process. There are endless examples of people using a democratic system as a games-theory framework of rules to achieve their own ends.

‘Use your imagination. Is there truly nothing better? Have we learned nothing  about ourselves in all that time?’

‘Democracies don’t go to war with each other, Uvarov,’ Mark said coldly. ‘Democracies - however imperfectly - reflect the will of the many, not the few. Or the one.

‘As you’ve told me, Uvarov, we remain primitives. Maybe we’re still too primitive to trust ourselves not to operate without a democratic framework.’

Uvarov bowed his elegant, silvered head - but without conviction or agreement, as if merely conceding a debating point.

The four scooters rose smoothly past the half-finished Decks.
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She was suspended in a bath of charged particles. It was isotropic, opaque, featureless . . .

She had entered a new realm of matter.

Lieserl. Lieserl ! I know you can hear me; I’m monitoring the feedback loops. Just listen to me. Your senses are overloaded; they are going to take time to adapt to this environment. That’s why you’re whited out. You’re not designed for this, damn it. But your processors will soon be able to interpret the neutrino flux, the temperature and density gradients, even some of the g-mode patterns, and construct a sensorium for you. You’ll be able to see again, Lieserl; just wait for the processors to cut in . . .

The voice continued, buzzing in her ear like some insect. It seemed irrelevant, remote. In this mush of plasma, she couldn’t even see her own body. She was suspended in isotropy and homogeneity - the same everywhere, and in every direction. It was as if this plasma sea, this radiative zone, were some immense sensory-deprivation bath arranged for her benefit.

But she wasn’t afraid. Her fear was gone now, washed away in the pearl-like light. The silence . . .

Damn it, Lieserl, I’m not going to lose you now! Listen to my voice. You’ve gone in there to find dark matter, not to lose your soul.

Lieserl, lost in whiteness, allowed the still, small voice to whisper into her head.

She dreamed of photinos.

Dark matter was the best candidate for ageing the Sun.

Dark matter comprised all but one hundredth of the mass of the Universe; the visible matter - baryonic matter which made up stars, galaxies, people - was a frosting, a thin scattering across a dark sea.

The effects of dark matter had been obvious long before a single particle of the stuff had been detected by human physicists. The Milky Way galaxy itself was embedded in a flattened disc of dark matter, a hundred times the mass of its visible components. The stars of the Milky Way didn’t orbit its core, as they would in the absence of the dark matter; instead the galaxy turned as if it were a solid disc - the illuminated disc was like an immense toy, embedded in dark glass.

According to the Standard Model there was a knot of cold, dark matter at the heart of the Sun - perhaps at the heart of every star.

And so, Lieserl dreamed, perhaps it was dark matter, passing through fusing hydrogen like a dream of winter, which was causing the Sun to die.

Now, slowly, the isotropy bleached out of the world. There was a hint of colour - a pinkness, a greater warmth, its source lost in the clouds below her. At first she thought this must be some artifact of her own consciousness - an illusion concocted by her starved senses. The shading was smooth, without feature save for its gradual deepening, from the zenith of her sky to its deepest red at the nadir beneath her feet. But it remained in place around her, objectively real, even as she moved her head. It was out there, and it was sufficient to restore structure to the world - to give her a definite up and down.

She found herself sighing. She almost regretted the return of the external world; she could very quickly have grown accustomed to floating in nothingness.

Lieserl. Can you see that? What do you see?

‘I see elephants playing basketball.’

Lieserl—

‘I’m seeing the temperature gradient, aren’t I?’

Yes. It’s nice to have you back, girl.

The soft, cosy glow was the light of the fusion hell of the core, filtered through her babyish Virtual senses.

There was light here, she knew - or at least, there were photons: packets of X-ray energy working their way out from the core of the Sun, where they were created in billions of fusion flashes. If Lieserl could have followed the path of a single photon, she would see it move in a random, zigzag way, bouncing off charged particles as if in some subatomic game. The steps in the random walk traversed at the speed of light - were, on average, less than an inch long.

The temperature gradient in this part of the Sun was tiny. But, it was real, and it was just sufficient to encourage a few of the zigzagging photons to work their way outwards to the surface, rather than inwards. But the paths were long - the average photon needed a thousand billion billion steps to reach the outer boundary of the radiative layer. The journey took ten million years - and because the photons moved at the speed of light, the paths themselves were ten million light-years long, wrapped over on themselves like immense lengths of crumpled ribbon.

Now, as other ‘senses’ cut in, she started to make out more of the environment around her. Pressure and density gradients showed up in shades of blue and green, deepening in intensity towards the centre, closely matching the temperature differentials. It was as if she were suspended inside some huge, three-dimensional diagram of the Sun’s equation of state.

As if on cue, the predictions of the Standard Model of theoretical physics cut in, overlaying the pressure, temperature and density gradients like a mesh around her face. The divergences from the Standard Model were highlighted in glowing strands of wire.

There were still divergences from the Model, she saw. There were divergences  everywhere. And they were even wider than before.

Dark matter and baryonic matter attracted each other gravitationally. Dark matter particles could interact with baryonic matter through other forces: but only feebly, and in conditions of the highest density - such as at the heart of stars. In Earthlike conditions, the worlds of baryonic and dark matter slid through and past each other, all but unaware, like colonies of ghosts from different millennia.

This made dark matter hard to study. But after centuries of research, humans had succeeded in trapping a few of the elusive particles

Dark matter was made up of sparticles - ghostly mirror- images of the everyday particles of baryonic matter.

Images in what mirror? Lieserl wondered feebly. As she framed the question the answer assembled itself for her, but - drifting as she was - it was hard to tell if it came from the voice of Kevan Scholes, or from the forced-learning she’d endured as a child, or from the data stores contained within her wormhole.

Hard to tell, and harder to care.

The particle mirror was supersymmetry, the grand theory which had at last shown how the diverse forces of physics - gravitational, electromagnetic, strong and weak nuclear - were all aspects of a single, unified superforce. The superforce emerged at extremes of temperature and pressure, shimmering like a blade of some tempered metal in the hearts of supernovas, or during the first instants of the Big Bang itself. Away from these extremes of time and space, the superforce collapsed into its components, and the supersymmetry was broken.

Supersymmetry predicted that every baryonic particle should have a super-symmetric twin: a sparticle. The electron was paired with a selectron, the photon with the photino - and so on.

The particular unified-theory variant called Spin (10) had, with time, become the standard. Lieserl rolled that around her tongue, a few times. Spin (10). A suitably absurd name for the secret of the Universe.

 The divergence, of theory from observation, was immense - and increased towards the centre of the Sun.

‘Kevan, it’s way too hot out here.’

We see it, Lieserl, he said wryly. For now we’re just logging the data. Just as well you didn’t pack your winter coat.

She looked within herself, at some of her subsidiary senses. ‘And I’m already picking up some stray photino flux.’

Already? This far out from the centre? Scholes sounded disturbed. Are you sure?

As a star like the Sun swept along its path about the centre of the galaxy - through a huge, intangible sea of dark matter - photinos fell into its pinprick gravity well, and clustered around its heart.

The photinos actually orbited the centre of the Sun, swarming through its core around the geometric centre like tiny, circling carrion-eaters, subatomic planets with orbital ‘years’ lasting mere minutes. The photinos passed through fusing hydrogen as if it were a light mist . . .

Almost.

The chances of a photino interacting with particles of the plasma were  remote - but not zero. Once every orbit, a photino would scatter off a baryonic particle, perhaps a proton. The photino took some energy away from the proton. The gain in energy boosted the orbital speed of the photino, making it circle a little further out from the heart of the Sun.

Working this way, passing through the fusing hydrogen with its coagulated mass of trapped photons, the photinos were extremely efficient at transporting heat out from the centre of the Sun.

According to the Standard Model, the temperature at the centre should have been suppressed by a tenth, and the fusion heat energy smoothed out into the surrounding, cooler regions, making the central regions nearly isothermal - at a uniform temperature. The core would be a little cooler than it should otherwise have been, and the surrounding material a little warmer.

. . . Just a little. According to the Standard Model.

Now, Lieserl studied the temperature contours around her and realized how far the reality diverged from the ancient, venerated theoretical image. The isothermal region stretched well beyond the fusion core - far, far beyond the predictions of the Standard Model with its modest little knot of circling photinos.

‘Kevan, there is much more heat being sucked out of the core than the Standard Model predicted. You do realize that there’s no way the Model can be made to fit these observations.’

No. There was a silence, and Lieserl imagined Scholes sighing into his microphone.  I guess this means goodbye to an old friend.

She allowed the contour forms of the Standard Model to lapse from her sensorium, leaving exposed the gradient curves of the physical properties of the medium around her. Without the spurious detail provided by the overlay of Standard-Model contours, the gradient curves seemed too smooth, deceptively featureless; she felt a remnant of her earlier deprived-sensorium tranquillity return to her. There was no sense of motion, and no real sense of scale; it was like being inside overlaid clouds glowing pink and blue from some hidden neon source.

‘Kevan. Am I still falling?’

You’ve reached your nominal depth now.

‘Nominal. I hate that word.’

Sorry. You’re still falling, but a lot more slowly; we want to be sure we can handle the energy gradients.

But she’d barely breached the surface of the plasma sea; eighty per cent of the Sun’s radius - a full two light-seconds - still lay beneath her.

And you’re picking up some lateral drift, also. There are currents of some kind in there, Lieserl.

It was as if her Virtual senses were dark-adapting; now she could see more structure in the waxy temperature-map around her: pockets of higher temperature, slow, drifting currents. ‘Right. I think I see it. Convection cells?’

Maybe. Or some new phenomenon. Lieserl, you’re picking up data they’ve never seen before, out here. This stuff is only minutes old; it’s a little early to form hypotheses yet, even for the bright guys in Thoth.

I wish you could see the Interface - out here, at the other end of your heat sink. Deep  Solar plasma is just spewing out of it, pumping from every face; it’s as if a small nova has gone off, right at the heart of the System. Lieserl, you may not believe this, but you’re actually illuminating the photosphere. Why, I’ll bet if we looked hard enough we’d find you were casting shadows from prominences.

She smiled.

I can hear you smiling, Lieserl. I’m smart like that. You enjoy being the hero, don’t you?

‘Maybe just a little.’ She let her smile broaden. I’m casting shadows onto the Sun. Not a bad monument.

 The uppermost level of the Northern’s habitable section was a square mile of rain forest.

The four air-scooters rose through a cylindrical Lock. Mark found himself rising up, like some ancient god, into the midst of jungle.

The air was thick, stifling, laden with rich scents and the cries and hoots of birds and animals. He was surrounded by the branchless boles of trees, pillars of hardwood - some extravagantly buttressed - that reached up to a thick canopy of leaves; the boles disappeared into the gloom, rank on rank of them, as if he were inside some nature-born temple of Islam. The floor of the forest, starved of light by the canopy, was surprisingly bare and looked firm underfoot: it was a carpet of leaves, pierced by Lock entrances which offered incongruous glimpses of the cool, huge spaces beneath this sub-world. Fungi proliferated across the floor, spreading filaments through the leaf litter and erecting fruiting bodies in the shape of umbrellas and globes, platforms and spikes hung about by lace skirts.

On a whim, Mark rose through a hundred feet alongside the rotting carcass of a dead tree. The bark was thick with ferns and mosses which had formed a rich compost in the bark’s crevices. Huge, gaudy orchids and bromeliads had colonized the bark, drawing their sustenance from leaf mould and collecting moisture from the air with their dangling roots.

He drew alongside a wild banana. Its broad, drooping leaf was marked by a line of holes on either side of the midrib. Mark lifted the leaf, and found suspended from the underside a series of white, fur-coated balls perhaps, two inches across: nomadic bats, sheltering from the rainfall of this artificial forest.

There was a motion behind him; he turned.

Uvarov had followed him, and was now watching appraisingly. ‘Each day,’ Uvarov intoned, his face long in the gloom, ‘an artificial sun will ride its chariot across the glass sky of this jungle-world. And machines will pipe rainfall into artificial clouds. We’re living in a high-technology realization of our most ancient visions of the Universe. What does the fact that we’ve built this ship in such a way tell us about ourselves, I wonder?’

Mark didn’t answer. He pushed himself away from the tree, and they descended to join the others, just above the forest floor.

Louise slapped the bole of a tree. She grinned. ‘One of the few real objects in the whole damn ship,’ she said. She looked around. ‘This is Deck Zero. I wanted our tour today to end here. I’m proud of this forest. It’s practical - it’s going to  be the lungs of the ship, a key part of our ecology - and it has higher purposes too; with this aboard we’ll never be able to forget who we are, and where we came from.’

She looked from one to the other, in the green gloom. ‘We’ve all come into this project from different directions. I’m interested in the technical challenge. And some of you, with Paradoxa sympathies, have rather more ambitious goals to achieve. But we four, above all others, have the responsibility of making this project work. The forest is a symbol for us all. If these trees survive our ten centuries, then surely our human cargo will too.’

Serena Milpitas tilted back her head; Mark followed her example, and found himself peering up at the remote stars through a gap in the canopy. Suddenly he had a shift of perspective - a discontinuity of the imagination which abruptly revealed to him the true nature of this toy jungle, with empty, lightless space above it and a complex warren of humans below.

Garry Uvarov said, ‘But if the Paradoxa projections are correct, who knows what stars will be shining down on these trees in a thousand years?’

Mark reached out and touched a tree bole; he found something comforting about its warm, moist solidity. He heard a shrieking chorus, high above him; in the branches above his head he saw a troupe of birds of paradise - at least a dozen of them - dancing together, their ecstatic golden plumage shimmering against the transPlutonian darkness beyond the skydome.

A thousand years . . .

 Dark matter could age a star.

The photino knot at the heart of the Sun lowered the temperature, and thereby suppressed the rate of fusion reaction. Naively, Lieserl supposed, one might think that this would extend the life of the Sun, not diminish it, by slowing the rate at which hydrogen was exhausted.

But it didn’t work out like that. Taking heat energy out from the core made the Sun more unstable. The delicate balance between gravitational collapse and radiative explosion was upset. The Sun would reach turnoff  earlier - that is, it would leave the Main Sequence, the family of stable stars, sooner than otherwise.

According to the Standard Model, photinos should reduce the life of the Sun only by a billion years.

Only?

A billion years was a long time - the Universe itself was only around fourteen billion years out of its Big Bang egg - but the Sun would still be left with many billions of years of stable, Main Sequence existence . . .

According to the Standard Model. But she already knew the Model was wrong, didn’t she?

Lieserl.

‘Hmm?’

We have the answer. We think.

‘Tell me.’

The Standard Model predicts the photino cloud should be contained within the fusing  core, within ten per cent of the total Solar diameter. Right? But, according to the best fits we’ve made to your data—

‘Go on, Kevan.’

There are actually significant photino densities out to thirty per cent of the diameter. Three times as much as the Model; nearly a third of the—

‘Lethe.’ She looked down. The heart of the Sun still glowed peacefully in interleaved shades of pink and blue. ‘That must mean the fusion core is swamped with photinos.’

Even through the crude wormhole telemetry link she could hear the distress in his voice. The temperature at the centre is way, way down, Lieserl. In fact—

‘In fact,’ she said quietly, ‘it’s possible the fusion processes have already been extinguished altogether. Isn’t it, Kevan? Perhaps the core of the Sun has already gone out, like a smothered flame.’

Yes. Lieserl, the most disturbing thing for me is that no one here can come up with a mechanism for such a photino cloud to form naturally . . .

‘What’s the lifecycle prediction? How long has the Sun left to live?’

No hesitation this time. Zero.

At first the blunt word made no sense. ‘What?’

Zero, on the scales we’re talking about - timescales measured in billions of years. In practice, we’re looking at perhaps one to ten million years left. Lieserl, that’s nothing in cosmic terms.

‘I know. But it ties in with the predictions out of Paradoxa, doesn’t it? The data they collected through Michael Poole’s wormhole daisy-chain.’

Yes.

‘Kevan, you shouldn’t feel too distressed. Five million years is fifty times the length of human history so far—’

Maybe. Kevan’s voice took on a harder edge, as if he personally resented the ageing of the Sun. But I have kids. I hope to have descendants still alive in five million years. Damn it, I hope to be sentient still myself. Why not? It’s only five megayears; we’re out of the Dark Ages now, Lieserl.

She peered deep into the heart of the Sun, subvocally trying to press more of her functions into play. She had senses to pick up the ghostly shades of neutrino and photino fluxes, and if she just - tried - hard enough, she ought to be able to make out the dark matter cloud itself.

‘I’ll have to go deeper,’ she murmured.

What?

‘I said I’m going deeper. I want to find out what’s down there. In the core.’

Lieserl—

‘Come on, Kevan. Spare me any warnings about caution. You can’t tell me that Paradoxa has invested so much in me so far, only to have me turn back just inside the damn photosphere.’

You’ve already achieved an astonishing amount.

‘And I can achieve a lot more. I’m going in, Kevan. Just as I’ve been designed to. I want to see just what has, put out our Sun.’ Or, she thought uneasily, who.

Scholes hesitated. The truth is, you’re only an experiment, Lieserl. Damn it, we didn’t even know what conditions you would encounter in there.

‘So I’ll take my time. You can redesign me en route. I’ve all the time in the world.

‘I’ll follow the bouncing photons. Maybe it will take me a million years to drift into the centre. But I’m going to get there.’

Lieserl, Paradoxa wants you to go on. But - you must listen to this - it is prepared to risk you not returning. Your trip could be one way, Lieserl. Do you understand? Lieserl ?

She shut out the whispering, remote voice, and stared into the oceanic depths of the Sun.

 PART II

 TRAJECTORY: TIMELIKE
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His legs locked around a branch of the kapok tree, Arrow Maker raised his bow towards the skydome. The taut bowstring dug into the tough flesh of his three middle fingers, and the bow itself had a feeling of heaviness, of power. The arrow balanced in his grasp, light, perfect.

Maker’s bare, hairless skin was slick from the exertion of climbing. He was close to the top of the canopy here, and the clicks, rustles, trills and coughs of the approaching evening sounded from everywhere within the great layer of life around him. Somewhere a group of howler monkeys were calling out their territorial claims, their eerie, almost choral wails rising and falling.

He released the bow string.

The arrow hissed into the air, and the guide line it towed unravelled past Arrow Maker’s face with the faintest of breezes.

He heard a clatter in the branches, a few yards away from him, as the arrow returned. But the line didn’t fall back; Maker had succeeded in hooking it over an upper branch of the kapok.

He slung his bow across his shoulder, retrieved his quiver, and clambered across the branches, his bare feet easily finding purchase on moss-laden bark. He found the arrow in a mound of moss at the junction of a banyan’s trunk with a branch. Working quickly and efficiently, Arrow Maker unravelled a rope from his waist and attached it to the line; the rope - spun by his daughter from liana fibre - was as thick as his finger, and, working by touch, Maker found the rope heavy and difficult to knot.

When the rope was firmly attached Arrow Maker began to haul at the guide line. The rope slithered up through layers of leaves. Soon Maker had pulled the rope over the branch above. He tugged at the rope; there was some give, as the unseen kapok branch flexed, but the hold was more than strong enough to support his weight.

He detached the guide line and wrapped it around his waist. He clipped two metal hand-grips onto the rope. There was a webbing stirrup attached to each grip, and Arrow Maker placed his feet in these. Standing with his weight in one stirrup he moved the other a few feet upwards. Then he raised himself and moved the other grip, up past the first. Thus Arrow Maker climbed smoothly up through the remaining layers of canopy. The grips slid upwards easily, but ratchets prevented them from slipping down. One of the grips felt a little loose - it was worn, he suspected - but it was secure enough.

As he climbed up through layers of greenery towards the sky, Maker relaxed into the familiar rhythm of the simple exercise, enjoying the glowing feeling in his joints as his muscles worked. The heavy belt around his waist, with its pockets of webbing for his tools and food, bumped softly against his skin; he barely noticed the bow and quiver slung over his shoulder.

The grips, and ropes and stirrups, had belonged to Arrow Maker for at least twenty years. They were among his most treasured possessions: his life depended on them, and they were almost irreplaceable. The people of the forest could make rope, and bows, and face paint, but they simply didn’t have the raw materials to manufacture grips and stirrups - or, come to that, knives, spectacles and many other essential day-to-day objects. Even old Uvarov - rolling around the forest floor in his chair - admitted as much.

To get his set of climbing gear, the younger Arrow Maker had traded with the Undermen.

He’d spent many days collecting forest produce: fruit, the flesh of birds, bowls of copaifera sap. He piled his goods in one of the great Locks set in the floor of the forest. He’d communicated his needs to the Undermen by an elaborate series of scratches made with the point of his knife in the scarred surface of the Lock.

When he’d returned to the Lock the next day, there lay the climbing gear he’d wanted, gleaming new and neatly laid out. Of the forest goods there was no sign.

The forest folk relied on Underman artifacts to stay alive. But similarly, Arrow Maker had often thought, perhaps the Undermen needed forest food to survive. Perhaps it was dark down there, beneath the forest, cut off from the light; perhaps the Men couldn’t grow their own food. Arrow Maker shivered; he had a sudden vision of a race of nocturnal, huge-eyed creatures skulking like loris through the lifeless, ever-darkened levels below his feet.

He reached the top of his rope. The anchoring branch was only a couple of hand’s-breadths thick, but it was solid enough A tree-swift’s nest - a ball of bark and feathers, glued by spittle - clung to the side of the branch, sheltering its single egg.

He selected a fatter branch and sat on it, wrapping his legs around its junction with the trunk He placed his bow and quiver carefully beside him, lodging them safely. He drew some dried meat from his belt and chewed at the tough, salty stuff as he gazed around.

Now he’d climbed close to the crown of the kapok tree. The great tree’s last few branches were silhouetted against the darkling skydome above him, their clusters of brownish leaves rustling.

The mass of the canopy was perhaps thirty yards below the skydome, but this single giant kapok raised its bulk above the rest, its uppermost branches almost grazing the sky. The darkness of the evening rendered this upper world almost as dark as the forest floor, far below him. But Maker knew his way around the kapok; after all he’d been climbing it for most of his eighty years.

He was at the top of the world. In the distance a bird flapped across the sky, its colours a gaudy splash against the fading light. Beyond the skydome, the stars were coming out. The kapok’s branches were a dense, tangled mass beneath  him, obscuring its immense trunk. Seeds - fragments of fluffy down - floated everywhere, peppering the leaves with the last of the daylight. Ten yards below the tree’s crown, the canopy was a rippling carpet, a dense layer of greenery - turning oily black as night approached - which stretched to the horizon, lapping against the walls of the skydome itself.

Garry Uvarov had sent Arrow Maker up here to inspect the sky. So Maker tipped up his face.

It was tempting to reach up and see if he could touch the sky.

He couldn’t, of course - the skydome was still at least twenty feet above him - but it would be easy enough to shoot up an arrow, to watch it clatter against the invisible roof.

The sky was unchanged. The stars were a thin, irregular sprinkling, hardly disturbing the sky’s deep emptiness. Most of the stars were dull red points of light, like drops of blood, that were often difficult to see.

Uvarov had never shown interest in the stars before; now, suddenly, he’d ordered Arrow Maker to climb the trees, telling him to expect a sky blazing with stars, white, yellow and blue. Well, he’d been quite wrong.

Maker felt that old Uvarov was important: precious, like a talisman. But, as the years wore by, his words and imperatives seemed increasingly irrational.

Maker looked for the sky patterns he’d grown to know since his boyhood. There were the three stars, of a uniform brightness, in a neat row; there the familiar circle of stars dominated by a bright, scarlet gleam.

Nothing had changed in the sky above him, in the stars beyond the dome. Arrow Maker didn’t even know what Uvarov was expecting him to find.

He clambered down into the bulk of the kapok treetop, so that there was a comforting layer of greenery between himself and the bare sky. Then he tied himself to the trunk with a loop of rope, laid his head against a pillowing arm and waited for sleep.

 The klaxon’s oscillating wail echoed off the houses, the empty streets, the walls of the sky.

Morrow woke immediately.

For a moment he lay in bed, staring into the sourceless illumination which bathed the ceiling above him.

Waking, at least, was easy. Some mornings the klaxon failed to sound - it was as imperfect and liable to failure as every other bit of equipment in the world - but on those mornings Morrow found his eyes opening on time, just as usual. He pictured his brain as a worn, ancient thing, with grooves of habit ground into its surface. He woke at the same time, every day.

Just as he had for the last five centuries.

Stiffly he swung his legs from his pallet and stood up. He started to think through the shift ahead. Today he was due for an interview with Planner Milpitas - yet another interview, he thought - and he felt his heart sink.

He walked to the window and swung his arms back and forth to generate a little circulation in his upper body. From his home here on Deck Two Morrow could make out, through the open, multilayered flooring, some details of Deck  Three below; he looked down over houses, factories, offices and - looming above all the other buildings - the imposing shoulders of the Planner Temples, scattered across the split levels like blocky clouds. Beyond the buildings and streets stood the walls of the world: sheets of metal, ribbed for strength. And over it all lay the multilevelled sky, a lid of girders and panels, enclosing and oppressive.

He worked through his morning rituals - washing, shaving his face and scalp, taking some dull, high-fibre food. He dressed in his cleanest standard-issue dungarees. Then he set off for his appointment with Planner Milpitas.

The community occupied two Decks, Two and Three. The inhabited Decks were laid out following a circular geometry, in a pattern of sectors and segments divided from each other by roads tracing out chords and radii. Deck Four, the level beneath Three, was accessible but uninhabited; Paradoxa had long ago decreed that it be used as a source of raw materials. And there was also one level above, called Deck One, which was also uninhabited - but served other purposes.

Morrow had no idea what lay above Deck One, or below Deck Four. The Planners didn’t encourage curiosity.

There were few people about as he crossed the Deck. He walked, of course; the world was only a mile across, so walking or cycling almost always sufficed. Morrow lived in Segment 2, an undesirable slice of the Deck close to the outer hull. The Temple was in Sector 3 - almost diametrically opposite, but close to the heart of the Deck. Morrow was able to cut down the radial walkways, past Sector 5, and walk almost directly to the Temple.

Much of Sector 5 was still known as Poole Park - a name which had been attached to it since the ship’s launch, Morrow had heard. There was nothing very park-like about it now, though. Morrow, in no hurry to be early for Milpitas, walked slowly past rows of poor, shack-like dwellings and shops. The shops bore the names of their owners and their wares, but also crude, vivid paintings of the goods to be obtained inside. Here and there, between the walls of the shops, weeds and wild flowers struggled to survive. He passed a couple of maintenance ‘bots: low-slung trolleys fitted with brushes and scoops, toiling their way down the worn streets.

The rows of small dwellings, the boxy shops and meeting-places, the libraries and factories, looked as they always did: not drab, exactly - each night everything was cleansed by the rain machines - but uniform.

Some old spark stirred in Morrow’s tired mind. Uniform. Yes, that was the word. Dreadfully uniform. Now he was approaching the Planners’ Temple. The tetrahedral pyramid was fully fifty yards high, built of gleaming metal and with its edges highlighted in blue. Morrow felt dwarfed as he approached it, and his steps slowed, involuntarily; in a world in which few buildings were taller than two storeys, the Temples were visible everywhere, huge, faceless - and  intimidating.

As, no doubt, they were meant to be.

 Planner Milpitas turned the bit of metal over and over in his long fingers, eyeing Morrow. His desk was bare, the walls without adornment. ‘You ask too many  questions, Morrow.’ The Planner’s bare scalp was stretched paper-thin over his skull and betrayed a faint tracery of scars.

Morrow tried to smile; already, as he entered the interview, he felt immensely tired. ‘I always have.’

The Planner didn’t smile. ‘Yes. You always have. But my problem is that your questions sometimes disturb others.’

Morrow tried to keep himself from trembling. At the surface of his mind there was fear, and a sense of powerlessness - but beneath that there was an anger he knew he must struggle to control. Milpitas could, if he wished, make life very unpleasant for Morrow.

Milpitas held up the artifact. ‘Tell me what this is.’

‘It’s a figure-of-eight ring.’

‘Did you make it?’

Morrow shrugged. ‘I don’t know. Perhaps. It’s a standard design in the shops on Deck Four.’

‘All right.’ Milpitas placed the ring on his desk, with a soft clink. ‘Tell me what else you make. Give me a list.’

Morrow closed his eyes and thought. ‘Parts for some of the machines - the food dispensers, for instance. Not the innards, of course - we leave that to the nanobots - but the major external components. Material for buildings - joists, pipes, cables. Spectacles, cutlery: simple things that the nanobot maintenance crews can’t repair.’

Milpitas nodded. ‘And?’

‘And things like your figure-of-eight ring.’ Morrow struggled, probably failing, to keep a note of frustration out of his voice. ‘And ratchets, and stirrups. Scrapers—’

‘All right. Now, Morrow, the value of a joist, or a pair of spectacles, is obvious. But what do you think of this question: what is the value of your figure-of-eight rings, ratchets and stirrups?’

Morrow hesitated. This was exactly the kind of question which had landed him in trouble in the first place. ‘I don’t know,’ he blurted at last. ‘Planner, it drives me crazy not to know. I look at these things and try to work out what they might be used for, but—’

The Planner raised his hands. ‘You’re not answering me, Morrow.’

Morrow was confused. He’d long since learned that when dealing with people like Milpitas, words turned into weapons, fine blades whose movements he could barely follow. ‘But you asked me what the ratchets were for.’

‘No. I asked you what you thought of the question, not for an answer to the question itself. That’s very different.’

Morrow tried to work that out. ‘I’m sorry. I don’t understand.’

‘No.’ The Planner rested his long, surgery-scarred fingers on the desk before him. Milpitas seemed to be one of those unfortunate individuals suffering a partial AS failure, necessitating this kind of gross rework of his body. ‘No, I really believe you don’t. And that’s precisely the problem, isn’t it, Morrow?’

He stood and walked to the window of his office. From here Morrow could see the outer frame of the Temple; its face was a tilted plane of golden light.  Milpitas’ wide, bony face was framed by the iron sky, the sourceless daylight.

‘The question has no value,’ Milpitas said at length. ‘And so an answer to it would have no value - it would be meaningless, because the question in itself has no reference to anything meaningful.’ He turned to Morrow and smiled searchingly. ‘I know you’re not happy with that answer. Go ahead; don’t be afraid. Tell me what you think.’

Morrow sighed. I think you’re crazy. ‘I think you’re playing with words.’ He picked up the ring. ‘Of course this thing has a purpose. It exists, physically. We expend effort in making it—’

‘Everything we do has a purpose, Morrow, and one purpose only.’ Milpitas looked solemn. ‘Do you know what that is?’

Morrow felt vaguely irritated. ‘The survival of the species. I’m not a child, Planner.’

‘Exactly. Good. That’s why we’re here; that’s why Paradoxa built this ship-world of ours; that’s why my grandmother - dead now, of course - and the others initiated this voyage. That’s the purpose that informs everything we do.’

Morrow’s irritation turned into a vague rebelliousness. Everything? Even the elimination of the children?

He wondered how many interviews, like this, he had suffered over the years. Vaguely he remembered a time when things hadn’t been like this. Right at the start of his life, half a millennium ago, the great Virtual devices, hidden somewhere in the fabric of the world, had covered the drab hull walls with scenes of lost, beautiful panoramas: he remembered Virtual suns and moons crossing a Virtual sky, children running in the streets.

There had been a feeling of space - of infinity. The Virtuals had had the power to make this box-world seem immense, without constraints.

But Paradoxa had closed down the Virtuals, one by one, exposing the skull-like reality of the world which lay beneath the illusion. No one now seemed to know where the Virtual machines were, or how to get access to them, even if they still worked.

At the same time Paradoxa had first discouraged, then abolished, childbirth. Morrow had been one of the last children to be born, in fact.

Virtual dioramas - and the voices of children - were no longer necessary, Paradoxa said.

There were no young, and the people grew old. There was neither day nor night, but only the endless, steel-grey, sourceless light which - diffused from the metal hull - gave the impression of a continual dawn. Leisure activities - theatres, study groups, play groups - had fallen into disuse. The world was structured only by the endless drudgery of work.

Work, and study of the words of the founders of Paradoxa, of course.

Milpitas turned his wide, rather coarse face to Morrow. ‘Paradoxa’s one imperative is to ensure the survival of the species - physically, through our genes, and culturally, through the memes we carry - into the indefinite future.’ He pointed to the iron sky. ‘Everything we do is driven by that logic, Morrow. For all we know, we are the only humans alive, anywhere. And so we must optimize the use of our resources.

‘At present we’re succeeding. Our population is well-adjusted; we have no need of new generations - not until our resource situation changes.’

But, Morrow thought wildly, but the population isn’t stable. Every year people died - through accident, or obscure AS-failure. So, every year, the population actually fell.

Over the centuries he had witnessed the steady drop in population, the slow retreat from the lower Decks. When Morrow had been born, he was sure that the lifedome had been inhabited all the way down to Deck Eight - and it was said there were another seven or eight Decks below that. Now, only Decks Two and Three were occupied.

Could there be a point, he wondered, below which the race couldn’t regenerate itself, even if the temporary sterility was reversed?

What would Paradoxa do then?

Milpitas sat down once more. When he spoke again, the Planner seemed to be trying to be kind. ‘Morrow, you must not torment yourself - and those around you - with questions that can’t be answered. You know, in principle, why our world is as it is. Isn’t that sufficient? Is it really necessary for you to understand every detail?’

But if I don’t understand, Morrow thought sourly, then you can control me. Arbitrarily. And that’s what I find hard to accept.

Milpitas steepled his fingers. ‘Here’s another dimension you need to think about. His voice was harsher now. ‘Tell me, what are your views on the internal contradictions of the meme versus gene duality?’

Morrow, glowering, refused to answer.

Milpitas smiled, exquisitely patronizing. ‘You don’t understand the question, do you? Can you read?’

‘Yes, I can read,’ Morrow said testily. ‘I had to teach myself, but, yes, I can read.’

Milpitas frowned. ‘But you don’t need to be able to read. Most people don’t need to. It’s a luxury, Morrow; an indulgence.

‘We must all accept our limitations, Morrow; you have to accept that there are people who know better than you do.’

Morrow steeled himself. Here it comes. No punishment was going to be terribly onerous, but he found any disruption from his daily routine increasingly difficult, even painful.

‘Four weeks on Deck One,’ Milpitas said briskly, making a note. ‘I’ll coordinate this with your supervisor in the shops. I’m sorry to do this, Morrow, but you must see my position; we can’t have you disrupting those around you with your - your ill-disciplined thinking.’

Deck One. The Locks. One of the most difficult - if not frightening - places to work on all the Decks. This was a tough punishment, for what he still couldn’t accept as a crime . . .

But, nevertheless, he found himself suppressing a grin at the irony of this. For the Locks - and the strange, illicit trade that went on through them - were an explicit embodiment of the contradictions within his society.

The first tendrils of morning light snaked up over the skydome like living things. The dim stars fled.

Arrow Maker unwrapped himself from his branch and stretched the stiffness out of his limbs. The breeze up here was fresh and dry. He urinated against the bole of the tree; the hot liquid darkened the wood and coursed down towards the canopy. He chewed on some of the meat from his belt, and lapped up dew moisture from the kapok’s leaves. The water wasn’t much, but he’d find more later, in the bowls of orchids and bromeliads.

He retrieved his bow and quiver, made his way to the rope he’d left dangling, and prepared for the first stage of his descent. He passed the rope through a metal figure-of-eight ring, clipped the ring to his belt, and stood up in his webbing stirrups. He slid easily downwards, controlling the run of the rope through the ring with his hand. The figure-of-eight ring, scuffed and worn with use, rang softly as he descended.

The canopy, fifty yards above the forest floor, was a twenty-yard-deep layer of vegetation. Arrow Maker was soon screened from the breeze of the topmost level, and the air grew moist, humid, comfortable.

He found a liana and cut it open; water spurted into his mouth. On his last visit to the canopy, Arrow Maker had spotted a fig-tree which had looked close to fruiting; he decided to take a detour there before returning to Uvarov. He wrapped his rope around his waist, tucked his climbing gear into his belt, and clambered across the canopy, working his way from branch to branch.

Moss and algae coated the bark of the trees and hung from twigs in sheets, making the wood dangerously slippery. Lianas, fig roots and the dangling roots of orchids, bromeliads and ferns festooned the branches like rope. Leaves shone in the gloom, like little green arrow-heads. Some of the flowers, designed to catch the attention of hummingbirds and sunbirds, gleamed red in the gloom; others, pale, fetid, waited patiently for bats to eat their fruit and so propagate their seeds.

Beyond the clutter of life, Maker could see the branchless trunks of the canopy trees. The trunks rose like columns of smoke through the greenery, smooth and massive.

The fig-tree was an incongruous tangle sprouting from the trunk of a canopy tree, a parasite feeding off its host tree. As he approached the fig he knew he’d been right about the fruiting. A parrot hung upside down from a branch, its feathers brilliant crimson, munching at a fig it held in one claw. The rich smell of ripe figs wafted from the leaves, and the branches were alive with animals and birds.

There was even a family of silver-leaf monkeys. Maker got quite close to one female, with a baby clinging to her back. For a few moments Maker watched her working at the fruit; she seemed to sniff each fig individually, as if trying to determine from the perfume if it was ready to consume. At last she found a fig to her liking and crammed it whole into her mouth, while her baby mewled at her neck.

The female suddenly became aware of Arrow Maker. Her small, perfect head swivelled towards him, her eyes round, and for an instant she froze, her gaze  locked with Maker’s. Then she turned and bounded away through rustling leaves, lost to his sight in a moment.

He worked his way towards the fig, shouting and clapping his hands to scare the scavengers away. He even roused a cluster of fruit bats, unusually feeding during the day; they scattered at his approach, their huge, loose, leathery wings rustling.

At length he reached the bough of the canopy tree, which was wrapped around with fig roots. This was actually a strangler fig, he realized; the crown of the fig was so dense that it was blocking out the light from its host and would eventually take its place in the canopy.

‘Arrow Maker.’

His name was whispered, suddenly, close behind him. He turned, startled, and almost lost his grip on the algae-coated branch below him; his bow rattled against his bare back, clumsily.

It was Spinner-of-Rope. Her face was round in the gloom as she grinned at him. Spinner, his older daughter, was fifteen years old, and her short, slim body was as lithe as a monkey’s. She bore a full sack at her back. A bright smear of scarlet dye crossed her face, picking out her eyes and nose like a mask; her hair was shaven back from her scalp and dangled in a fringe over her ears down to her shoulders, rich black. Her metal spectacles shone in the green light.

‘Got you,’ she said.

He tried to recover his dignity. ‘That was irresponsible.’

She snorted and rubbed at her stub of a nose. ‘Oh, sure. I saw you creeping up on that poor silver-leaf. With her baby, too.’ Squatting in the branches, she moved towards him menacingly. ‘Maybe I should climb on your back and see how you like it—’

‘Don’t bother.’ He settled against the bough of the tree, pulled a fig from a branch and bit into it. ‘What’s in the sack?’

‘Figs, and honeycombs, and a few tubers I dug up earlier from the floor . . . I breakfasted on beetle grubs from inside a fallen trunk down there.’ She looked remote for a moment as she remembered her meal. ‘Delicious . . . What are you doing here anyway? I thought you were down with old Uvarov.’

‘I am. In principle. It’s my turn . . .’

The tribe’s fifty people lived out most of their lives in the canopy. So Garry Uvarov had instituted a rota, designating folk who had to spend time with him on the floor below. Uvarov raged if the rota was broken, insisting that even the rota itself was older than any human alive, save himself.

‘Uvarov sent me up top - to the giant kapok - to see if the stars had changed.’

Spinner grunted; she took a fig herself and ate it whole, like a monkey. She wiped her lips on a leaf. ‘Why?’

‘I don’t know . . .’

‘Then he’s an old fool. And so are you.’

Arrow Maker sighed. ‘You shouldn’t say things like that, Spinner. Uvarov is an old man - an ancient man. He remembers when the ship was launched, and—’

‘I know, I know.’ She picked seeds from her teeth with her little finger. ‘But he’s also a crazy old man, and getting crazier.’

Arrow Maker decided not to argue. ‘But whether that’s true or not, we still have to care for him. We can’t let him die. Would you want that?’ He searched her face, seeking signs of understanding. ‘And if you - and your friends - don’t take your turns in the rota—’

‘Which we don’t.’

‘—then it means that people like me have to carry more than our fair share.’

Spinner-of-Rope grinned in triumph, her face paint vivid. ‘So you admit you  resent having to tend for that old relic down there.’

‘Yes. No.’ With a few words she’d made him intensely uncomfortable, as she seemed to manage so often, and so easily. ‘Oh, I don’t know, Spinner. But we can’t let him die.’

She bit into another fig, and said casually, ‘Why not?’

‘Because he’s a human being who deserves dignity, if nothing else,’ he snapped. ‘And—’

‘And what?’

And, he thought, I’m afraid that if Uvarov is allowed to die, the world will come to an end.

The world was so obviously artificial.

The forest was contained in a box. It was possible to shoot an arrow against the sky. There were holes in the floor, and whole levels - the domain of the Undermen - underneath the world. Hidden machines brought light to the skydome each day, caused the rain to fall over the waiting leaves, and pumped the air around the canopy tops. Perhaps there were more subtle machines too, he speculated sometimes, which sustained the little closed world in other ways.

The world must seem huge to Spinner. But it had become small and fragile in Arrow Maker’s eyes, and as he grew older he became increasingly aware of how dependent all the humans of the forest were on mechanisms that were ancient and inaccessible.

If the mechanisms failed, they would all die; to Arrow Maker it was as simple, and as unforgettable, as that.

Garry Uvarov was an old fool in a wheelchair, with no obvious influence on the mechanisms which kept them all alive. And yet, it seemed undoubtedly true that he was indeed as old as he claimed - that he was a thousand years old, as old as the ship itself - that he remembered Earth.

Uvarov was a link with the days of the ship’s construction. Arrow Maker felt, with a deep, superstitious dread, that if Uvarov were to die - if that tangible link to the past were ever broken - then perhaps the ship itself would die, around them.

And then, how could they possibly survive?

He looked at his daughter, troubled, wondering if he would ever be able to explain this to her.
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Lieserl roused - slowly, fitfully - from her long sleep.

She stirred, irritated; she peered around, blinking her Virtual eyes, trying to understand what had disturbed her. Motion of some kind?

Motion, in this million-degree soup?

Virtual arms folded against her chest, legs tucked beneath her, she floated slowly through the compressed plasma of the radiative zone. Around her, all but unnoticed, high-energy photons performed their complex, million-year dance as they worked their way out of the core towards the surface.

After all this time, she had drifted to within no more than a third of a Solar radius of the centre of the Sun itself.

She ran brief diagnostic checks over her remaining data stores. She found more damage, of course; more cumulative depredation by the unceasing hand of entropy. She wondered vaguely how much of her original processing and memory capacity she was left with by now. Ten per cent? Less, perhaps?

How would she feel, if she roused herself to full awareness now? She’d never used her full capacity anyway - there was immense redundancy built into the systems - but she would surely be aware of some loss: gaps in her memory, perhaps, or a degradation of her sense of her Virtual body - a numbness, imperfectly realized skin.

Lieserl, she told herself, you’re getting old, all over again. The first human in history to grow old for the second time.

Another first, for the freak lady.

She smiled and snuggled her face closer to her knees. Once, her depth of self-awareness and her ability to access huge memory stores had made her the most conscious human - or quasi-human, anyway - in history. So she’d been told.

Well, that couldn’t be true any more.

Always assuming there were still humans left to compare herself to, of course.

Plasma still poured through the faces of the Interface which cradled her ancient, battered data stores; somewhere beyond the Sun, the energy dumped through the refrigerating wormhole must still blaze like a miniature star, perhaps casting its shadows across the photosphere. She knew the wormhole refrigerating link must be operating still, and that the various enhancements the engineers had made to it, as she’d gone far beyond her design envelope in her quest deeper into the Sun, must still be working. After a fashion, anyway.

She knew all that, because if the link wasn’t working, she would be dead.

It was even conceivable that there were still people at the other end of the wormhole, getting useful data out of the link. In fact, she vaguely hoped so, in spite of everything. That had been the point of this expedition in the first place, after all. Just because they no longer chose to speak to her didn’t mean they weren’t there.

Anyway, it scarcely mattered; she’d no intention of waking out of the drowsy half-sleep within which she had whiled away the years - and centuries, and millennia . . .

But there was that hint of motion again. Something elusive, transient—

It was no more than a shadow, streaking across the rim of her sensorium, barely visible even to her enhanced senses. She tried to turn, to track the elusive ghost; but she was stiff, clumsy, her ‘limbs’ rusty from centuries of abandonment.

The fizzing shadow arced across her vision again, surging along a straight line and out of her sight.

Working with unaccustomed haste, she initiated self-repair routines throughout her system. She analysed what she’d seen, decomposing the compound image presented to her visually into its underlying component forms.

She felt dimly excited. If she’d been human still, she knew, her heart would be beating faster, and a surge of adrenaline would make her skin tighten, her breathing speed up, her senses become more vivid. For the first time in historic ages she felt impatience with the cocoon of shut-down Virtual senses which swaddled her; it was as if the machinery stopped her from feeling . . .

She considered the results of her analysis. The image scarcely existed; no wonder it had looked like a ghost to her. It was no more than a faint shadow against the flood of neutrinos from the Solar core, a vague coherence among scintillas of interaction with the slow-moving protons of the plasma . . .

The shadow she’d seen had been a structure of dark matter. A thing of photinos, orbiting the heart of the Sun.

She felt jubilant. At last - and just at the depth, a third of a Solar radius out from the centre, that she and Kevan had deduced it would be all those years ago, she’d found what she’d come here for - the prize for which her humanity had been engineered away. At last she’d penetrated to the edge of the Sun’s dark matter shadow core, to the near-invisible canker which was smothering its fusion fire.

She waited for the photino object to return.

 Arrow Maker slid towards the ground.

He passed through another layer of leaves: this was the forest’s understorey, made up of darkness-adapted palms and a few saplings, young trees growing from seeds dropped by the canopy trees. The light at this level - even now, at midday - was dim, drenched in the green of the canopy. The air was hot, stagnant, moist.

Arrow Maker reached the ground, close to the base of a huge tree. Under one of his bare soles, a beetle wriggled, working its way through decaying leaf matter.  Arrow Maker reached down, absently, picked up the beetle and popped it into his mouth.

He hauled his rope down from the tree and set off across the forest floor.

Beneath the thin soil he could feel the tree’s thick mat of rootlets. The trees were supported by immense buttresses: triangular fins, five yards wide at their base, which sprouted from the clustering trunks. A thin line of termites - a ribbon hundreds of yards long - marched steadily across the floor close to his feet, on their way to the tree trunk cleft that housed their nest.

He passed splashes of colour amid the corruption of the forest floor - mostly dead flowers, fallen from the canopy - but there was also one huge rafflesia: a single flower a yard across, leafless, its maroon petals thick, leathery and coated with warts. A revolting stench of putrescence came from its interior, and flies, mesmerized by the scent, swarmed around the vast cup.

Arrow Maker, preoccupied, walked around the grotesque bloom.

‘ . . . Where in Lethe have you been?’

Uvarov’s chair came rolling towards Maker, out of the shadows of his shelter.

Maker, startled, stumbled backwards. ‘I stopped to gather figs. They were ripe. I met my daughter - Spinner-of-Rope - and—’

Garry Uvarov was ignoring him. Uvarov rolled his chair back into the shelter, its wheels heavy on the soft forest floor. ‘Tell me about the stars you saw,’ he hissed. ‘The stars . . .’

Uvarov’s shelter was little more than a roof of ropes and palm leaves, a web suspended between a cluster of tree trunks. Beneath this roof the jungle floor had been cleared and floored over with crudely cut planks of wood, over which Uvarov could prowl, the wheels of his chair humming as they bore him to and fro, to and fro. There were resin torches fixed to the walls, unlit. Uvarov kept his few possessions here, most of them incomprehensible to Arrow Maker: boxes fronted by discs of glass, bookslates worn yellow and faded with use, cupboards, chairs and a bed into which Uvarov could no longer climb.

None of this had ever worked in Arrow Maker’s lifetime.

Garry Uvarov was swaddled in a leather blanket, which hid his useless limbs. His head - huge, skull-like, fringed by sky-white hair and with eyes hollowed out by corruption - lolled on a neck grown too weak to support it. If Uvarov could stand, he’d be taller than Arrow Maker by three feet. But, sprawled in his chair as he was, Uvarov looked like some grotesque doll, a crude thing constructed of rags and the skull of some animal, perhaps a monkey.

Maker studied Uvarov uneasily. The old man had never exactly been rational, but today there seemed to be an additional edge to his voice - perhaps a knife-edge of real madness, at last.

And if that was true, how was he - Arrow Maker - going to deal with it?

‘Do you want anything? I’ll get you some—’

Uvarov lifted his head. ‘Just tell me, damn you . . .’ His leaf-like cheeks shook and spittle flecked his chin, signifying rage. But his voice - reconstructed by some machine generations ago - was a bland, inhuman whisper.

‘I climbed the kapok - the tallest tree . . .’ Arrow Maker, stumbling, tried to describe what he’d seen.

Uvarov listened, his head cocked back, his mouth lolling.

‘The starbow,’ he said at last. ‘Did you see the starbow?’

Arrow Maker shook his head. ‘I’ve never seen a starbow. Tell me what it looks like.’

Rage seemed to have enveloped Uvarov now; his chair rolled back and forth, back and forth, clattering over loose floorboards. ‘I knew it! No starbow . . . The ship’s slowing. We’ve arrived. I knew it . . .

‘They’ve tried to exclude me. Those survivalist bastard Planners, and maybe even that wizened bitch Armonk. If she’s still alive.’ He wheeled about, trying to point himself at Arrow Maker. ‘Don’t you see it? If there’s no starbow the ship must have arrived. The journey is over . . . After a thousand years, we’ve returned to Sol.’

‘But you’re not making sense,’ Arrow Maker protested weakly. ‘There’s never been a starbow. I don’t know what—’

‘The bastards . . . The bastards.’ Uvarov continued his endless rolling. ‘We’ve returned, to fulfil our mission - Paradoxa’s mission, not Louise Ye bloody Armonk’s! - and they want to shut me out. You, too, my children . . . My immortal children.

‘Listen to me.’ Uvarov wheeled about to face Maker again. ‘You must hear me; it’s very important. You’re the future, Arrow Maker . . . You, poor, ignorant as you are: you and your people are the future of the species.’

He wheeled to the lip of his flooring, now, and lifted his head to Arrow Maker. Maker could see pools of congealed blood at the pits of those empty eye sockets, and he recoiled from the heavy, fetid stink of the decaying body under its blanket. ‘You’ll not be betrayed by your damn AS nanobots the way I was. When the ‘bots withered my limbs and chopped up my damn eyes, five centuries ago, I saw I’d been right all along . . .

‘But now we’ve come home. The mission is over. That’s what the stars are telling you, if you only had eyes to see.

‘I want you to gather the people. Get weapons - bows, blowpipes - anything you can find.’

‘Why?’

‘Because you’re going to go back into the Decks. For the first time in centuries. You have to reach the Interface. The wormhole Interface, Maker.’

The Decks . . .

Arrow Maker tried to envisage going through the Locks in the forest floor, entering the unknown darkness of the endless levels beneath his feet. Panic rose, sharp and painful in his throat.

Maker stumbled away from the little hut, and back into the familiar scents of the jungle. He raised his face to the canopy above, and the glowing sky beyond.

Could Uvarov be right? Was the thousand-year journey over - at last?

Suddenly Arrow Maker’s world seemed tiny, fragile, a mote adrift among impossible dangers. He longed to return to the canopy, to lose himself in the thick, moist air, in the scent of growing things.

‘Milpitas was right,’ Constancy-of-Purpose said. ‘Your trouble is you think too much, Morrow.’ Her big voice boomed out, echoing from the bare metal walls of Deck One; Constancy-of-Purpose seemed oblivious of the huge emptiness around them - the desolate dwellings, the endless, shadowed spaces of this uninhabited place.

Constancy-of-Purpose opened up a Lock. The Lock was a simple cylinder which rose from the floor and merged seamlessly with the ceiling, a hundred yards above their heads. Constancy-of-Purpose had opened a door in the Lock’s side, but there was also (Morrow had noticed) a hatch inside the cylinder twenty feet above them, blocking off the cylinder’s upper section.

All the Locks were alike. But Morrow had never seen an upper hatch opened, and knew no one who had.

Today, this Lock contained a pile of pineapples, plump and ripe, and a few flagons of copafeira sap. Morrow held open a bag, and Constancy-of-Purpose started methodically to shovel the fruit out of the Lock and into the bag, her huge biceps working. ‘You have to accept things as they are,’ she went on. ‘Our way of life here hasn’t changed for centuries - you have to admit that. So the Planners must be doing something right. Why not give them the benefit of the doubt?’

Constancy-of-Purpose was a big, burly woman who habitually wore sleeveless tunics, leaving the huge muscles of her arms exposed. Her face, too, was strong, broad and patient, habitually placid beneath her shaven scalp. The lower half of her body, by contrast, was wasted, spindly, giving her a strangely unbalanced look.

Morrow said to Constancy-of-Purpose, ‘You always talk to me as if I were still a child.’ As, in Constancy-of-Purpose’s eyes, he probably always would be. Constancy-of-Purpose was twenty years older than Morrow, and she had always assumed the role of older mentor - even now, after five centuries of life, when a mere couple of decades could go by barely noticed. The fact that they’d once been married, for a few decades, had made no long-term difference to their relationship at all. ‘Look, Constancy-of-Purpose, so much of our little world just doesn’t make sense. And it drives me crazy to think about it.’

Constancy-of-Purpose straightened up and rested her fists on her hips; her face gleamed with sweat. ‘No, it doesn’t.’

‘What?’

‘It doesn’t drive you crazy. Nobody as old as you - or me - is capable of being driven crazy by anything. We don’t have the energy to be mad any more, Morrow.’

Morrow sighed. ‘All right. But it ought to drive me crazy. And you. There’s so much that is simply - unsaid.’ He hoisted the half-full sack of fruit. ‘Look at the work we’re doing now, even. This simply isn’t logical.’

‘Logical enough. Copafeira sap is a useful fuel. And we need the fruit to supplement the supply machines, which haven’t worked properly since—’

‘Yes,’ Morrow said, exasperated, ‘but where does the fruit come from? Who brings it here, to these Locks? And—’

‘And what?’

‘And what do they want with the ratchets, and knives, and figure-of-eight rings we bring them?’

Morrow picked up the sap flagons, and Constancy-of-Purpose slung the fruit bag over her shoulder. They began the hundred-yard walk to the next Lock. Constancy-of-Purpose moved with an uneven, almost waddling motion, her stick-like legs seeming almost too weak to support the massive bulk of her upper body. Some obscure nanobot failure had left her legs shrivelled, spindly and - Morrow suspected, though Constancy-of-Purpose never complained - arthritic.

‘I don’t know,’ said Constancy-of-Purpose simply. ‘And I don’t think about it.’ She looked sideways at Morrow.

‘But it doesn’t make sense.’ Morrow looked up, nervously, at the bulkhead above him. ‘This fruit must come from somewhere. There must be people up there, Constancy-of-Purpose - people we’ve never seen, whose existence has never been acknowledged by the Planners, or—’

‘People whose existence doesn’t matter a damn, then.’

‘But it does. We trade with them.’ He stopped and held out his sack of fruit. ‘Look at this. We’ve carried on this trade with them - thereby implicitly acknowledging their existence - for decades now.’

Constancy-of-Purpose kept walking, painfully. ‘Centuries, actually.’

When he was a young man, Morrow had been angry just about the whole time, he recalled. Now - even now - he felt a ghostly surge of that old anger. He felt obscurely proud of himself: a feeling of anger was as rare an event as achieving an erection, these days. ‘But that means our society is, at its core, slightly insane.’

Constancy-of-Purpose shook her massive head and studied Morrow, a tolerant look on her face. ‘Keep up that talk, and you’ll spend the rest of your life up here. Or somewhere worse.’

‘Just think about it,’ Morrow said. ‘A whole society, labouring under a mass delusion . . . No wonder they shut down the Virtuals. No wonder they banned  kids.’

‘But we’re all kept fed. Aren’t we? So it can’t be that crazy.’ She smiled, her broad face assuming a look of wisdom. ‘Humans are a very flawed species, Morrow. We simply don’t seem to be able to act rationally, for very long. This sort of thing - a trade with the nonexistent unknowns upstairs - seems a minor aberration to me.’

Morrow studied her curiously. ‘You believe that? And I think of me as sceptical.’

Constancy-of-Purpose had reached the next Lock; she dropped her sack and leant against the curving metal wall, her hands resting on her knees. ‘You know, we have this conversation every few years, my friend.’

Morrow frowned. ‘Really? Do we?’

‘Of course.’ Constancy-of-Purpose smiled. ‘At our age, even doubting becomes a habit. And we never come to any conclusion, and the world goes on. Just as it always has.’ She straightened up, cautiously flexing her thin legs. ‘Come on. Let’s get on with our work.’

With a twist of her huge upper arms Constancy-of-Purpose hauled open the door of the Lock.

Then - instead of stepping forward to gather the foodstuffs - she frowned, and looked at Morrow uncertainly. ‘I don’t understand.’

‘What is it?’

‘Look.’

The Lock was empty.

Morrow stared at Constancy-of-Purpose, and then into the empty chamber. He couldn’t take in what he was seeing. These trades had never gone wrong before.

‘The knives have gone,’ he said.

‘We left them here yesterday.’

‘But there’s no meat.’

‘But the scratches clearly said the knives were what they wanted . . .’

This dialogue went on for perhaps five minutes. Part of Morrow was able to step outside - to look at himself and Constancy-of-Purpose with a certain detachment, even with pity. Here were two old people, too hopelessly habit-bound to respond to the unexpected.

Constancy-of-Purpose is right. I’ve become like a machine, he thought with anger and sadness. Worse than a machine.

Constancy-of-Purpose said, ‘I’ll go in and check the markings. Maybe we made some mistake.’

‘We never made a mistake before. How could we?’

‘I’ll go check anyway.’

Constancy-of-Purpose stepped forward into the Lock and peered up, squinting, at the trade markings.

. . . And the hatch at the top of the Lock, twenty feet above Constancy-of-Purpose’s head, started to open.

 Inside the plasma sea, time held little meaning for Lieserl.

As she sank into the Sun she’d abandoned all her Virtual senses, save for sight and a residual body awareness; drifting through the billowing, cloudy plasma was like a childhood vision of sleep, or an endless, oceanic meditation. She’d slowed the clocks which governed her awareness, and allowed herself to slip into long periods of true ‘sleep’ - of unawareness, when she drifted with only her autonomic systems patiently functioning.

And she had allowed, without regret, the crucial link of synchronization between her sensorium and the Universe outside to be severed. While she had drifted around the core of the Sun, sinking almost imperceptibly deeper into its heart, dozens of centuries had worn away on the worlds of mankind . . .

Here came the photino structure again.

This time she was ready. She strained at the structure as it passed her, every sense open.

Still, she could barely make it out; it was like a crude charcoal sketch against the glowing plasma background.

Wistfully she watched the photino cloud soar out of sight once more, passing  through the plasma as if it were no more substantial than mist, on its minutes-long orbit around the Sun.

But—’

But, had it diverged from its orbit as it passed her? Was it possible that the photino object had actually reacted to her presence?

Now she became aware of more motion, below and ahead of her. The moving forms were shadowy, infuriatingly elusive against the gleaming, almost featureless background. Frustrated, she strained at her senses, demanding that her aged processors extract every last bit of information content from the data they were receiving.

Slowly the images enhanced, gaining in definition and sharpness.

There were hundreds - no: thousands, millions - of the photino traces. Maybe they were standing-wave patterns, she wondered, traces of coherence on the dark matter cloud.

Slowly she built up an image in her head, a composite model of the patterns: a roughly lenticular form, with length of perhaps fifty yards - and, she realized slowly, some hints of an internal structure.

Internal structure?

Well, so much for the standing-wave theory. These things seemed to be discrete objects, not merely patterns of coherence in a continuum.

She watched the objects as they traced their orbits around the centre of the Sun. The soaring lens-shapes reminded her of graphics of the contents of a blood stream; she wondered if the structures were indeed like antibodies, or thrombocytes - blood platelets, swarming in search of a wound. They swarmed over and past each other, miraculously never colliding—

No, she realized slowly. There was nothing miraculous about it. The objects were steering away from each other, as they soared through their orbits.

This was a flock. The dark matter structures were alive.

Alive and purposeful.

 Slowly she drifted into the flock of photino birds (as she’d tentatively labelled them). They swooped around her, avoiding her gracefully.

They were clearly reacting to her presence. They were obviously aware - if not intelligent, she thought.

She wondered what to do next. She wished she had Kevan Scholes to talk to about this.

Sweet, patient Kevan had come to the Sun as a junior research associate; his tour of duty had been meant to be only a few years. But he’d stayed on much longer in near-Solar orbit to serve as her patient capcom, far beyond the call of duty or friendship. In the end her long-distance relationship with Scholes had lasted decades.

Well, she’d been grateful for his loyalty. He’d helped her immeasurably through those first difficult years inside the Sun.

Fitfully, she tried to remember the last time he spoke to her.

In the end he’d simply been removed. Why? To serve some organizational, political, cultural change? She’d never been told.

She had come to learn, with time, that human organizations - even if staffed by AS-preserved semi-immortals - had a half-life of only a few decades. Those that survived longer persisted only as shells, usually transmuted far from the aims of their founders. She thought of the slow corruption of the Paradoxa Collegiate, apparent even in her own brief time outside the Sun, into a core organization of fanatics huddled around some eternal flame of ancient belief.

A succession of capcoms had taken their places at the microphones at the other end of her wormhole link. She’d been shown their faces, by images dumped through the telemetry channels. So she knew what they looked like, that parade of ever more odd-looking men and women with their evanescent fashions and styles and their increasing remoteness of expression. Language evolution and other cultural changes were downloaded into her data stores, so the drift of the human worlds away from the time she’d grown up in (however briefly) didn’t cause her communication problems. But none of it engaged her. After Kevan Scholes she found little interest in, or empathy with, the succession of firefly people who communicated with her.

Sometimes she had wondered how she must seem to them - a cranky, antique quasi-human trapped inside a piece of rickety old technology.

Then, at last, they had stopped talking to her altogether.

Oddly, though, she still felt - in spite of everything - loyal to humanity. They’d manufactured her quite cynically for their own purposes and finally abandoned her here, in the heart of this alien world; and yet she couldn’t cut herself off from people, in her mind. After all, whether they would speak to her or not, her wormhole refrigeration link could easily have been closed down - her consciousness terminated - as trivially as turning out a light. But that hadn’t happened.

So, she thought resentfully, they hadn’t bothered to kill her off. For this did she owe them loyalty? She tried to be cynical. Should she have to bow and scrape, just for the favour of her continuing life?

But, despite her determination to be tough-minded, she found she retained a residual urge to communicate - to broadcast her news beyond the Sun, to tell all she had found out about the photino birds - just in case anyone was listening.

It wasn’t logical. And yet, she did care; it was a nagging sense of responsibility - even of duty - that she simply couldn’t flush out of her consciousness.

After a time, in fact, she had begun to grow suspicious of this very persistence. After all, she had represented quite an investment, for the Paradoxa of her time. Her brief had been to find out what was happening to the Sun, and she could only fulfil her brief, clearly, if she reported back to somebody. So maybe the need to communicate, even with non-receptive listeners, had been deeply embedded into the programming of the systems which underlay her awareness. Perhaps it was even hard-wired into the physical systems.

After all this time, they’re still manipulating me, she thought sourly.

But even if that were true, there wasn’t much she could do about it; the result was, though, that she was left with an irritating itch - and no way to scratch it.

Morrow simply stared. He didn’t feel fear, or curiosity. The upper hatch had never opened before. And - even though his eyes told him otherwise - it couldn’t be happening now.

Beyond the hatch was a tunnel, rising upwards - the tunnel was the inside of the cylindrical Lock, he realized. The light from above the hatch was dim, greenish. The air from the cylinder felt hot, humid, laden with secret, fruit-like scents.

He tried to find some appropriate response, to formulate some plan; but this new event skittered across the habit-worn surface of his mind like mercury across glass, unable to penetrate. He could only watch the events unfold, one after the other, as if he had been reduced to the state of a child, unable to connect incidents in any causal sequence.

Constancy-of-Purpose, too, seemed to be having trouble accepting any of this. She stood in the Lock with her head tipped back, gazing up, mouth slack . . .

Then there was a hissing noise, a soft, moist impact.

Constancy-of-Purpose clutched her arm.

She looked at Morrow with blank incomprehension - and then it was as if her wizened legs had failed her at last, for they crumpled, slowly, bearing her down to the floor of the Lock. For a few seconds she sat, her legs folded awkwardly under her. She looked surprised, confused. Then the great torso toppled sideways; sending the legs sprawling.

At last Morrow was able to move. He rushed into the Lock and, with effort, hauled Constancy-of-Purpose upright. Constancy-of-Purpose’s eyes were open but only the whites were showing; spittle drooled from her mouth. Her skin felt moist, cold. Morrow searched frantically for a pulse at Constancy-of-Purpose’s wrist, then amid the massive tendons of her, neck.

A rope curled down from the hatch above, fraying, brown. Someone - something - descended, hand-over-hand, dropping lightly to the floor.

Morrow tried to study the invader, but it was as if he couldn’t even see him - or her. This was simply too strange, too shocking; his eyes seemed to slide away from the invader, as if refusing to accept its reality.

Cradling Constancy-of-Purpose in his arms, he forced himself to take this one step at a time. First of all: human, certainly. He stared at four limbs, startlingly bright eyes behind spectacles, white teeth. Very short, no more than four feet tall. A child, then? Perhaps - but with the form, the breasts and hips, of a woman. And clothed in some suit of brown, with colourful flashes; dungarees, perhaps, which—

No. He forced himself to see. Save for a belt at the waist, bulging with pockets, this person was naked. Her skin was a rich brown. Her head was shaven at the scalp, but sported a fringe of thick, black, oiled hair. A mask of red paint sliced across her nose and eyes. She was carrying a long, fine-bored tube of wood. Her face was round - not pretty, but . . .

But young. She couldn’t be more than fifteen or sixteen years old.

But it wasn’t possible to AS-preserve at that age. So this was a child - a genuine child; the first he’d seen in five centuries.

She raised the tube warily, as if preparing to strike him, or fend him off.

‘My name is Spinner-of-Rope,’ she said. ‘I won’t hurt you.’

 The old Underman was grotesque. Nearly as bad as Uvarov: bald, skinny, faded skin, dressed in some kind of stuffy, drab garment - and as tall as Uvarov would be, if he was laid out lengthways.

The Underman’s unconscious friend, the woman, was worse, with that huge upper body and spindly legs. The pair of them looked so old, so unnatural.

She felt revolted. There was an air of corruption about these people: of decay, of mould. She wanted to destroy them, get away, back to the clean air of the forest—

‘What’s happening?’ Maker’s voice came booming down the Lock shaft. ‘Spinner? Are you all right?’

She forced herself to put aside her emotions, to think. This tall old man was disgusting. But he was clearly no threat.

‘Yes,’ she called up the shaft. ‘I’m fine, Arrow Maker. Come down.’

She waited in silence for the few minutes it took her father - grunting, clumsy - to work his way down the rope from the forest floor. At last he dropped the last few feet to the Deck; he landed at a crouch, with his knife in one hand.

He was startled to find the two Underpeople there, but he seemed to take in the situation quickly. ‘Is she dead? Are you all right?’

‘No, and yes.’ She held up her blowpipe, apologetically. ‘I used this. Now, I don’t think I needed to. I—’

‘It doesn’t matter.’

The old Underman’s eyes were pale blue and watery; he seemed to be having trouble focusing on them. He pointed at the blowpipe. ‘You killed Constancy-of-Purpose . . . with that?’ His accent was strange, lilting, but quite comprehensible.

Spinner hesitated. ‘No . . .’ She held out the pipe to him, but the Underman didn’t take it; he simply sat cradling his friend. ‘The pipe is bamboo. You give the darts an airtight seal inside the pipe with seed fibres. You get the poison from frogs, roasted on a spit, and—’

‘We’re sorry about your friend,’ Arrow Maker said. ‘She will recover. And it was - unnecessary.’

The Underman looked defiant. ‘Yes, he said. ‘Yes, it damn well was.’ He looked from one to the other. ‘What do you want?’

Spinner and her father looked at each other, uncertainly. At length Arrow Maker said, ‘We’ve an old man. Uvarov. He says he remembers Earth. And he says that the journey’s over - that the starship has arrived at its destination. And now we must travel to the Interface.’ Maker looked at the Underman, hesitant, baffled. ‘Will you help us? Will you lead us to the Interface?’ Then his expression hardened. ‘Or must we fight our way past you, as Uvarov predicts?’

The Underman stared at Maker. Somehow, Spinner thought, he seemed to be emerging from his paralysis and confusion. ‘Uvarov - Interface - I’ve no idea what you’re talking about . . .’

Then, unexpectedly, he said wonderingly, ‘But I’ve heard of Earth.’

The three of them stood in the cold light of the Lock, studying each other with fearful curiosity.

 She descended deeper into the Sun, through the core-smothering flock of photino birds. The birds soared past and around her, tiny planets of dark matter racing through their tight Solar orbits.

The birds continually nudged towards or away from each other, like a horde of satellites manoeuvring for docking. Many of the transient clusters which they formed - and swept by her, too fast to study properly - seemed immensely complex, and she stored away a succession of images. There had to be a reason  for all this activity, she thought.

Some of the motion, on the fringe of the spherical flock, was simpler in pattern and easier to interpret.

Individual photino birds sailed in from beyond the flock, sweeping through the outer layers of the Sun on hyperbolic paths, and settled into the swarm of their orbiting cousins. Occasionally a bird would break away from the rest, and go soaring off on open trajectories to—

To where? Back to some diffuse ocean of dark matter beyond the Sun? Or to some other star?

And if so, why?

Patiently she watched the birds coming and going from their flock, letting the patterns build up in her head.
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The hatch at the top of the Lock was jammed open, revealing a circle of luxuriant of greenery. It was a window to another world. The howls of a troupe of some unimaginable animals echoed down into the metal caverns of Deck One.

Morrow stood at the base of the Lock shaft, trying to suppress the urge to  run, to bury himself again in the routine rhythms of his everyday life.

Squatting around the rim of the upper hatch, peering down at Morrow, were four or five of the forest folk. They were all naked, their bare, smooth skins adorned with splashes of fruit-dye colour, and they seemed impossibly young. Between them they were supporting a cradle of rope, and suspended in the cradle - descending slowly, shakily as the forest folk paid out lengths of rope - was Garry Uvarov.

The head of the extraordinary ancient protruded from a mass of thick blankets. Through the blankets Morrow could make out the chunky, mechanical box-shape of the mobile chair which sustained Uvarov, so that Uvarov looked nearly inhuman - as if he had been merged with his chair, a bizarre, wizened cyborg.

The girl with the spectacles - Spinner-of-Rope - came to stand beside Morrow, at the bottom of the shaft. She wore a loose necklace of orchid-petals, and little else. Her head was at a level with Morrow’s elbow, and - now that he was growing used to her - her fierce crimson face paint looked almost comical. She touched his arm; her hand was delicate, small, impossibly light. ‘Don’t be afraid,’ she said.

He was startled. ‘I’m not afraid. What is there to be afraid of? Why do you think I’m afraid? If I was afraid, would I be here helping you?’

‘It’s the way you look. The way you’re standing.’ She shrugged her bare shoulders. ‘Everything. Uvarov looks like - I don’t know; some huge larva - but he’s just a human. A very old human.’

‘Actually I was thinking he looks like a kind of god. A half-human, half-mechanical god. With you people as his attendants.’

She wrinkled her small nose and pushed her spectacles further up her face, smudging the paint on her cheeks; glaring up at him, she looked irritated. ‘Really. Well, we aren’t superstitious savages. As you Undermen think we are. Don’t you?’

‘No, I—’

‘We know Uvarov is no god. He’s just a man - although a very ancient, strange and special man; a man who seems to remember what this ship was actually  for.

‘Morrow, I live in a tree and make things out of wood, and vine. You live—’ she waved a hand vaguely ‘—in some boxy house somewhere, and make things out of metal and glass. But that’s the only difference between us. My people aren’t primitives, and we aren’t ignorant. We know that we’re all living inside a huge starship. Maybe we understand that better than you do, since we can actually see the sky.’

But that’s not the point. You and I are different, he thought, exasperated. More different than you can understand.

Spinner-of-Rope was a fifteen-year-old girl - lively, inquisitive, fearless, disrespectful. It had been five centuries since Morrow had been fifteen. Even then, he would have found Spinner a handful. Morrow suspected, wistfully, that Spinner was more alien to him than Garry Uvarov.

One of the forest folk walked up to them. Through a sparse mask of face paint the man smiled up at Morrow. ‘Is she giving you a hard time?’

Spinner snorted resentfully.

Morrow stared down at the newcomer, trying to place him. Damn it, all these little men look the same—He remembered; this was Arrow Maker, Spinner’s father. He made an effort to smile back. ‘No, no. Actually I think she was trying to comfort me. She was explaining I shouldn’t be frightened of old Uvarov.’

Uvarov’s chair bumped down on the surface of Deck One. Tree people clustered around Uvarov, loosening the ropes around the chair; the ropes were pulled back up through the hatch above them, snaking up like living things. Uvarov’s sightless eye sockets opened, and he growled instructions to his attendants.

Arrow Maker was watching Morrow’s face. ‘And do you fear Uvarov?’

Morrow became aware that he was pulling at his fingers, his motions tense, stabbing; he tried to be still. ‘No. Believe me, in my world, there are many AS-FAILURE cases just as - ah, startling - as Uvarov. Though perhaps no one quite so  old.’

Spinner-of-Rope approached them. ‘Uvarov’s ready. So unless you want to stand here talking all day, I think we should get on . . .’

 The little party formed up on Deck One. Morrow led the way, at a slow walking pace. Uvarov in his chair followed him, the chair’s hidden motor whirring noisily. Arrow Maker and Spinner flanked the chair, guiding the sightless Uvarov with gentle, wordless touches on his shoulder.

As the forest folk walked across the Deck, their feet padded softly on the worn metal; they left behind a trail of marks, imprints of forest dirt and sweat. Arrow Maker wore a bow and quiver, slung over his shoulder, and Spinner’s blowpipe dangled at her waist, obscure and deadly. Their bare, painted flesh made splashes of extraordinary colour against the drab grey-brown shades of the Decks. Their eyes, peering through bright masks of paint, were wide with alert suspicion and wariness, an effect hardly softened by Spinner’s eye-glasses.

Morrow had managed to arrange an interview with Planner Milpitas. He had  decided to restrict this venture into the interior of the Decks - this first mixture of cultures in centuries of the ship’s two worlds - to just these three. He didn’t want to expose the society of the Decks to any more cultural stress than he had to.

They moved away from the open Lock, with its last glimpse of the forest, and entered the metal-walled environment typical of the Decks. Spinner’s gait, at first confident, became more hesitant; she seemed to lose some of her brashness, and turned pale under her face paint.

Morrow felt a certain relish. ‘What’s the matter with you? Nervous?’

She looked at him defiantly, swallowing hard. ‘Shouldn’t I be? Aren’t you?’

Arrow Maker began, ‘Spinner—’

‘But it’s not that.’ She wrinkled up her round face, making her glasses slip on her nose. ‘It’s the stench. It’s everywhere. Oppressive, stale . . . Can’t you smell it?’

Morrow raised his face, vaguely alarmed. Even old Uvarov, blind, trapped in his chair, turned his face, dragging air through his ruin of a nose.

Morrow said, ‘I don’t understand . . .’

‘Spinner.’ Arrow Maker’s voice was patient. ‘I don’t think there’s anything wrong. That’s just - people. People, and metal, and machinery. It’s a different world down here; we’ll have to learn to accept it.’

Spinner looked briefly horrified. ‘Well, it’s disgusting. They should do something about it.’

Morrow felt exasperated and amused. ‘Do something? Like what?’

‘Like plant a few trees.’ Defiantly, she lifted the orchid garland around her neck and pressed it against her face, ostentatiously breathing in the petals’ scent.

Arrow Maker walked beside Morrow. ‘She does not mean to give offence,’ he said seriously.

Morrow sighed. ‘Don’t worry about that. But . . . I’m an old man, Arrow Maker. Older than you can understand, perhaps.’ He glanced sideways at the little man from the forest. Arrow Maker looked competent, practical - and his four-feet-tall body, his bare feet and his painted face were utterly out of place in the sterile surroundings of Deck One. ‘I’m a bit more restless than most people down here. And I’ve had enough trouble over that. But, even so, I’m old. I can’t help but fear change - unpredictability - more than anything else. You people represent an enormous irruption into the Decks - almost an invasion. My life will never be the same. And that’s uncomfortable.’

Arrow Maker slowed. ‘Will you help us?’ he asked levelly. ‘You said—’

‘Yes, I’ll help you. I won’t lose my nerve, Arrow Maker; I’ll keep my word. I’ve been aware for a long time that the way things are run, down here, isn’t  logical. Maybe, by helping you - by helping Uvarov - I’ll be able to make sense of a little more of it. Or maybe not.’ At least, he thought, now I understand what all those ratchets and loops of metal I’ve been making for so many decades are actually for. He grinned and ran a hand over his shaven head. ‘But I don’t quite know what’s going to come out of this. You’re so - different.’

Arrow Maker smiled. ‘Then being fearful - cautious, at least - is the only rational response.’

‘Unless you’re fifteen years old.’

‘I heard that.’ Spinner rejoined them; she punched Morrow, lightly, in the ribs; her small, hard fist sank into layers of body-fat, and he tried not to react to the sudden, small pain.

They descended a ramp, and passed down from Deck One and onto Deck Two, the first of the inhabited levels.

Morrow tried to see his world through the fresh eyes of the forest people. The drab, stained surfaces of the bulkheads above and below, the distant, slightly mist-shrouded, hull walls, all provided a frame around the world - regular, ordered, enclosed. Immense banners of green copper-stain disfigured one hull wall. Stair-ramps threaded between the Decks like hundred-yard-long traceries of spider-webs, and the elevator shafts were vertical pillars which pierced the levels, apparently supporting the metal sky. The rigid circular-geometry layout of Deck Two was easy to discern. Buildings - homes, factories, the Planners’ Temples - clustered obediently in the Deck’s neat sectors and segments.

Morrow felt embarrassed, obscurely depressed. His world was unimaginative, constricting - like the interior of some huge machine, he thought. And a battered, failing, ageing machine at that.

They set off down a chord-way which ran directly to Milpitas’ Temple.

A woman came near them. Morrow knew her - she was called Perpetuation; she ran a shop in a poor part of Sector 4. She walked steadily along the way towards them, eyes downcast. She looked tired, Morrow thought; it must be her shift end.

Then she looked up, and saw the forest folk. Perpetuation slowed to a halt in the middle of the chord-way, her mouth hanging slack. Morrow saw beads of sweat break out over her scalp.

In his peripheral vision, Morrow saw Spinner-of-Rope reach for her blowpipe.

He raised a hand and tried to smile. ‘Perpetuation. Don’t be alarmed. We’re on our way to the Temple, to . . .’

He let his voice trail off. He could see Perpetuation wasn’t hearing him. In fact, she seemed to be having difficulty in believing the evidence of her own eyes; she kept looking past Morrow’s party, along the chord-way towards her home.

It was as if the forest party didn’t exist - couldn’t exist - for her.

She looked absurd. But she reminded Morrow, disturbingly, of his own first reaction to Spinner-of-Rope.

Perpetuation scurried off the path, ran around them, and continued on her way without looking back. Spinner seemed to relax. She slung her blowpipe over her shoulder once more.

‘For the love of Life,’ Morrow snapped at the girl, suddenly impatient, ‘you were in no danger from that poor woman. She was terrified. Couldn’t you see that?’

Spinner returned his stare, wide-eyed.

Uvarov turned up his blind face; Arrow Maker explained briefly what had happened. Uvarov barked laughter. ‘You are wrong, Morrow. Of course Spinner was in danger here. We all are.’

Arrow Maker, plodding beside Morrow, frowned. ‘I don’t understand. This place is strange, but I’ve seen no danger.’

Morrow said, ‘I agree. You’re under no threat here . . .’

Uvarov laughed. ‘You think not? Maker, try to remember this lesson. It might keep you alive a little longer. The most precious thing to a human being is a  mind-set: more precious than one’s own life, even. Human history has taught us that lesson time and again, with its endless parade of wars - human sacrifices  en masse - thousands of deaths over the most trivial of differences of religious interpretation.

‘We do not fit into the mind-set of the people within these Decks. That poor woman walked around us, convincing herself we are not real! By our presence here - by our very existence, in fact - we are disturbing the mind-set of the people here . . . in particular, of those ancients who control this society.

‘They may not even realize it themselves, but they will seek to destroy us. The lives of three or four strangers is a cheap price to pay for the preservation of a mind-set, believe me.’

‘No,’ Morrow said. ‘I can’t accept that. I don’t always agree with the Planners. But they aren’t killers.’

‘You think not?’ Uvarov laughed again. ‘The survivalists - your “Planners” - are psychotic. Of course. As I am. And you. We are a fundamentally flawed species. Most of humanity, for most of its history, has been driven by a series of mass psychotic delusions. The labels changed, but the nature of the delusions barely varied . . .’

Uvarov sighed. ‘We built this marvellous ship - we created Paradoxa. We dreamed of saving the species itself. We launched, towards the stars and the future . . .

‘But, unfortunately, we had to take the contents of our heads with us.’

Morrow recalled Perpetuation’s expression, as she had systematically shut out the existence of the forest folk. Maybe, he thought grimly, this was going to be even harder than he’d anticipated.

 Lieserl remembered the first time she’d lost contact with the outside human worlds altogether. It had hurt her more than she’d expected.

She’d tested her systems; the telemetry link was still functioning, but input from the far end had simply ceased - quite abruptly, without warning.

Confused, baffled, resentful, she had withdrawn into herself for a while. If the humans who had engineered her, and dumped her into this alien place, had now decided to abandon her - well, so would she them . . .

Then, when she calmed down a little, she tried to figure out why the link had been broken.

From the clues provided by Michael Poole’s quixotic wormhole flight into the future, Paradoxa had put together a sketchy chronology of man’s future history. Lieserl mapped her internal clocks against the Paradoxa chronology.

When she first lost contact, already millennia had passed since her downloading into the Sun.

Earth was occupied, she’d found.

Humans had diffused out beyond the Solar System in their bulky, ponderous slower-than-light GUTships. It had been a time of optimism, of hope, of expansion into an unlimited future.

Then the first extra-Solar intelligence had been encountered, somewhere among the stars: the Squeem, a race of group-mind entities with a wide network of trading colonies.

Impossibly rapidly, the Squeem had overwhelmed human military capabilities and occupied Earth. The systematic exploitation of Solar resources - for the benefit of an alien power - was begun.

Sometimes, Lieserl speculated about why the dire warnings of Paradoxa - based on Poole’s data - had failed to avert the very catastrophes, like the Squeem occupation, that Paradoxa had predicted. Maybe there was an inevitability to history - maybe it simply wasn’t possible to avert the tide of events, no matter how disastrous.

But Lieserl couldn’t accept such a fatalistic view.

Probably the simple truth was that - by the time enough centuries had passed for the predictions of Paradoxa to come true - those predictions simply weren’t accepted any more. The people who had actually encountered the Squeem must have been pioneers - traders, builders of new worlds. To them, Earth and its environs had been a remote legend. If they’d ever even heard of Paradoxa, it would have been dismissed as a remote fringe group clinging fanatically to shards of dire prediction from the past, with no greater significance than astrologers or soothsayers.

But, Lieserl realized, Paradoxa’s predictions had actually been right.

After the Squeem interregnum, contact with her had suddenly been restored.

She remembered how words and images had suddenly come pouring once more through the revived telemetry links. At first she had been terrified by this sudden irruption into her cetacean drifting through the Sun’s heart.

Her new capcom - ragged, undernourished, but endlessly enthusiastic - told her that the yoke of the Squeem had been cast off. Humans were free again, able to exploit themselves and their own resources as they saw fit. Not only that, Lieserl learned, the Squeem occupation had left humans with a legacy of high technology - a hyperdrive, a faster-than-light means of travelling between the stars.

Hyperdrive technology hadn’t originated with the Squeem, it was learned rapidly. They had acquired it from some other species, by fair means or foul; just as humanity had now ‘inherited’ it.

The true progenitors, of much of the technology in the Galaxy, were known . . . at least from afar.

Xeelee.

The lost human colonies on the nearby stars were contacted and revitalized, and a new, explosive wave of expansion began, powered by the hyperdrive. Humans spread like an infection across the Galaxy, vigorous, optimistic once more.

Lieserl, drifting through her fantasy of Sun-clouds, watched all this from afar, bemused. Contact with her was maintained only fitfully; Lieserl with her  wormhole technology was a relic - a bizarre artifact from the past, drifting slowly to some forgotten goal inside the Sun.

In the first few years after the overthrow of the Squeem, humans had prospered - flourished, expanded. But Lieserl grew increasingly depressed as she fast-forwarded through human history. The Universe beyond the Solar System seemed to be a place full of petty, uncreative races endlessly competing for Xeelee scraps. But maybe, she thought sourly, that made it a good arena for mankind.

Then - devastatingly - a war was fought, and lost, with another alien power: the Qax.

Earth was occupied again.

 There were more birds joining the flock than leaving it, she realized slowly.

The birds joining the cloud came in from random directions. But there was a pattern to the paths of the departing birds: there was a steady flow of the outgoing birds in one direction, in the Sun’s equatorial plane, to some unknown destination.

The point was, more birds were arriving than departing. The cloud at the heart of the Sun was being grown. The birds were expanding the cloud deliberately.

She felt as if she were being dragged along a deductive chain, reluctantly, to a place she didn’t want to go. She found, absurdly, that she liked the birds; she didn’t want to think ill of them.

But she had to consider the possibility.

Was it really true? What if the birds knew what they were doing to the Sun? Oh, the precise form of their intelligence - their awareness - didn’t matter. They might even be some form of group consciousness, like the Squeem. The key question was their intent.

Could the wildest speculations of Paradoxa be, after all, correct? Did the birds represent some form of malevolent intelligence which intended to extinguish the Sun?

Were they smothering the Sun’s fusion fire by design?

And if so, why?

Brooding, she sank deeper into the flock, watching, correlating.

 They reached the Paradoxa Planners’ Temple in Sector 3.

The little party slowed. Arrow Maker and Spinner seemed to have coped well with the sights and sounds of their journey so far, but the glowing, tetrahedral mass of the Temple, looming above them, seemed to have awed them at last. Morrow found it hard to control his own nervousness. After all it was only a few shifts since his own last, painful, personal interview with Milpitas; and now, standing here, he wondered at his own temerity at coming back like this.

Garry Uvarov stirred in his cocoon of stained blanket, his sightless face questing. When he spoke his cheeks, paper-thin, rustled. ‘What’s going on? Why have we stopped?’

‘We’ve arrived,’ Morrow said. ‘This is the Planners’ Temple. And—’

Uvarov snorted, cavernously. ‘Temple. Of course they’d call it that. Arrow Maker,’ he snapped. ‘Tell me what you see.’

Arrow Maker, hesitantly, described the tetrahedral pyramid, its glowing-blue edges, the sheets of glimmering brown-gold stretched across the faces.

Uvarov’s head quivered; he seemed to be trying to nod. ‘An Interface mockup. These damned survivalists; always so full of themselves. Temple.’ He twisted his head; Morrow, fascinated, could see the vertebrae of his neck, individually articulating. ‘Well? What are we waiting for?’

Morrow, his anxiety and nervousness tightening in his chest, moved forward towards the Temple.

 ‘Milpitas? Milpitas?’ Uvarov’s gaunt face showed some interest. ‘I knew a Milpitas: Serena Harvey Gallium Harvey Milpitas . . .’

‘My grandmother,’ Planner Milpitas said. He sat back in his chair and steepled his long fingers, a familiar gesture that Morrow watched, fascinated. ‘One of the original crew. She died a long time ago—’

Uvarov’s chair rolled, restlessly, back and forth across Milpitas’ soft carpet; Arrow Maker, Morrow and Spinner were forced to crowd to the back of Milpitas’ small office to avoid Uvarov. ‘I know all that, damn it. I didn’t ask for her life history. I said I knew her. Glib tongue, she had, like all Martians.’

Milpitas, behind his desk, regarded Uvarov. Morrow conceded with a certain respect that the Planner’s composure, his certainty, hadn’t been ruffled at all by the irruption into his ordered world of these painted savages, this gaunt ancient from the days of the launch itself.

The Planner asked, ‘Why have you come here?’

‘Because you wouldn’t come out to meet me,’ Uvarov growled. ‘You arrogant bastard. I should have—’

‘But why,’ Milpitas pressed with patient distaste, ‘did you wish to meet me at all?’ Now he let his cold eyes flicker over the silent forest folk. ‘Why not stay in your jungle, climbing trees with your friends here?’

Morrow heard Spinner-of-Rope growl under her breath.

Uvarov’s nostrils flared, the papery skin stretching. ‘I won’t be spoken to like that by the likes of you. Who’s in charge here?’

‘I am,’ Milpitas said calmly. ‘Now answer my question.’

Garry Uvarov raised his face; in the subdued, sourceless light of Milpitas’ office his eye sockets looked infinitely deep. ‘You people were always the same.’

Milpitas looked amused. ‘What people, exactly?’

‘You survivalists. Your blessed grandmother and the rest of the crew she fell in with, who thought they were the only ones, the sacred guardians of Paradoxa’s mission. Always trying to control everybody else, to fit us all into your damn hierarchies.’

‘If you’ve come all this way to debate social structures, then let’s do so,’ Milpitas said easily. ‘There are reasons for devising hierarchical societies -  purposes for devising bureaucracies. Did you ever think of that, old man?’ He waved a languid hand. ‘We’re confined here - obviously - within a finite  environment. We have limited resources. We’ve no means of obtaining more resources. So we need control. We must plan. We need consistency of behaviour: a regulated society designed to maximize efficiency until the greater goal is reached. And a bureaucracy is the best way of—’

‘Power! ’ Uvarov’s voice was a sudden rant.

His head jerked forward on its stem of neck. ‘You’ve built walls around the world, walls around people. Consistency of behaviour my arse. We’re talking about power, Milpitas. That’s all. The power to flatten and control - to impose illiteracy - even to remove the right to reproduce. You’re damned inhuman; you people always were. And—’

Milpitas laughed; he seemed completely unperturbed. ‘How long have you been isolated up there in the trees, Dr Uvarov? How many centuries? And have you cherished this bitterness all that time?’

‘You’re obsessed with control. You survivalists . . . With your perverted vision of the Paradoxa goal, your exclusive access to the truth.’

Milpitas’ laughter faded, and a cold light came into his eyes. ‘I know your history, Dr Uvarov. It’s familiar enough. Your rejection of AS treatment, your bizarre experiment to breed longevity into your people - your victims, I should say . . . And you talk to me of obsession. Of control. You dare talk to me of these things . . .’

 In his brief time with the forest folk, Morrow had learned of Uvarov’s eugenic ambitions.

Uvarov had rejected AS treatment - and any artificial means - as the way to immortality. To improve the stock, it was necessary to change the species, he argued.

Humans were governed by their genes. They - and every other living thing - were machines, designed by the genes to ensure their own - the genes’ - survival. Genes gave their hosts life - and killed them.

Genes which killed their hosts tended to be removed from the gene pool. Thus, a gene which killed young bodies would have no way of being passed on to offspring. But a gene which killed old bodies after they’d reproduced could survive.

So, perversely, lethal genes in older bodies could propagate.

Uvarov had come to understand that senile decay was simply the outcome of late-acting lethal genes, which could never be selected out of the gene pool by breeding among the young.

After two centuries of flight, Garry Uvarov had determined to improve the stock of humanity the starship was carrying to the future. AS treatment used nanobotic techniques to eliminate ageing effects directly, at the biochemical level, but did not challenge the genes directly.

Even before AS treatment had started to fail him, Uvarov had declared war on the lethal genes which were killing him.

He and his followers had occupied the forest Deck, effectively sealing it off. He sent his people into the forest and told them that they would have a simple life: take nourishment from the forest, make simple tools. AS treatment was  abandoned, and within a few years the forest floor and canopy were alive with the voices of children.

Then, Uvarov banned any reproduction before the age of forty.

Uvarov had enforced his rule with iron discipline; stalking through the forest, or ascending, grim-faced, into the canopy, Uvarov and a team of close followers had performed several quick, neat abortions.

After some generations of this, he pushed the conception limit up to forty-five. Then fifty.

The population in the forest dipped, but slowly started to recover. And, gradually, the lethal genes were eliminated from the gene pool.

Over time, some contact - a kind of implicit trade - opened up between the inhabitants of the lower levels and the jungle folk. But there was no incursion from below, no will to break open Deck Zero. And so, with iron determination, Uvarov enforced his huge experiment, century after century.

Arrow Maker and Spinner-of-Rope - face-painted, young-old pygmies were the extraordinary result.

 Milpitas listened, apparently bemused, as Uvarov ranted. ‘When I started this work the average lifespan, without AS, was about a hundred. Now we have individuals over two hundred and fifty years old . . . ’ Spittle looped across his toothless mouth. ‘A thousand AS years isn’t enough. Ten thousand wouldn’t suffice. I’m talking about changing the nature of the species, man . . .’

Milpitas laughed at him. ‘Was there ever a more obsessive control of any unfortunate population than that? To deny the benefits of AS to so many generations—’ The Planner shook his bare, scarred head. ‘To waste so much human potential, so many “mute, inglorious Miltons” . . .’

‘I’m transforming the species itself,’ Uvarov hissed. ‘And it’s working, damn you. Arrow Maker, here—’ he cast about vaguely ‘- is eighty years old. Eighty. Look at him. By successively breeding out the lethal genes, I’ve—’

‘If your programme was so laudable, then why did you feel it necessary to barricade yourself into the forest Deck?’

Morrow, helpless, felt as if he had wandered into an old, worn-out argument. He remembered his last interview with Milpitas, in which Milpitas had - calmly and consistently - denied the reality of the society above Deck One: a society whose independent existence had been obvious long before Arrow Maker and the others came firing darts down through the opened hatches of the Locks. And now - even when confronted with Uvarov and these painted primitives - Milpitas seemed unable to break away from his own restricted world-view.

Uvarov was noisy, of alien appearance, visibly half-insane, and locked inside a partial, incomplete - yet utterly inflexible - mind-set. Milpitas, by contrast, was calm, his manner and speech ordered, controlled. And yet, Morrow reflected uneasily, Milpitas was, in his way, just as rigid in his thinking, just as willing to reject the evidence of his senses.

We’re a frozen society, Morrow thought gloomily. Intellectually dead. Maybe Uvarov is right about mind-sets. Perhaps we’re all insane, after this long flight. And yet - and yet,  if Uvarov is correct about the end of the flight - then perhaps we can’t afford to remain this way much longer.

With a sense of desperation, he turned to Milpitas. ‘You must listen to him. The situation’s changed, Planner. The ship—’

Milpitas ignored him. He looked weary. ‘I’m growing bored with this. I will ask my question once more. And then you will leave. All of you.

‘Uvarov, why have you come here?’

Uvarov wheeled his chair forward; Morrow heard a dull thud as the chair frame collided softly with Milpitas’ desk. ‘Survivalist,’ he said, ‘the journey is over.’

Milpitas frowned. ‘What journey?’

‘The flight of the Great Northern. Our odyssey through time, and space, to the end of history.’ His ruined face twisted. ‘I hate to admit it, but our factionalism serves no more purpose. Now, we have to work together - to reach the wormhole Interface, and—’

‘Why,’ Milpitas asked steadily, ‘do you believe the journey is over?’

‘Because I’ve seen the stars.’

‘Impossible,’ Milpitas snapped. ‘Your eyes are gone. You’re insane, Uvarov.’

‘My people—’ Uvarov’s voice dried to a croak. Spinner-of-Rope stepped forward, took a wooden bowl of water from a rack within the body of the chair, and allowed a little of the fluid to trickle into Uvarov’s cavern of a mouth.

‘My people are my eyes,’ Uvarov said, gasping. ‘Arrow Maker climbed the tallest tree and studied the stars. I know, Milpitas. And I understand.’

Milpitas’ eyes narrowed. ‘You understand nothing.’ He glanced, briefly and dismissively, at Arrow Maker, who returned his look with cool calculation. ‘I’ve no idea what this - person - saw, when he climbed his tree. But I know you’re wrong, Uvarov. We’ve nothing to discuss.’

‘But the stars - don’t you see, Milpitas? There was no starbow. The relativistic phase of the flight must be over . . .’

Milpitas smiled thinly. ‘Even now, through the fog that has swamped your intellect, you’ll probably concede that one great strength of the bureaucracies you despise so much is record-keeping.

‘Uvarov, we keep good records. And we know that you’re wrong. After all this time there’s some uncertainty, but we know that the thousand-year flight has at least half a century to run.’

Something stirred in Morrow’s heart at that. Somehow, he suspected, he’d never quite believed Uvarov’s pronouncement - but the authority of a Planner was something else. Just fifty years . . .

‘You’re a damn fool,’ Uvarov railed; his chair jerked back and forth, displaying his agitation.

Milpitas said coolly, ‘No doubt. But we’ll cope with journey’s end when it comes. Now I want you out of my office, old man. I have more than enough work to do without—’

Morrow couldn’t help but come forward. ‘Planner. Is that all you have to say? The first contact between the Decks for hundreds of years—’

‘And the last, if I’ve anything to do with it.’ Milpitas raised his face to Morrow;  his remodelled flesh was like a sculpture, Morrow thought abstractedly, a thing of cold, hard planes and edges. ‘Get them out of here, Morrow. Take them back to their jungle world.’

‘Was I wrong to bring them here?’

‘Get them out.’ Tension showed in Milpitas’ voice, and the prominence of the muscles in his neck. ‘Get them out.’

 She wondered how she must appear to these photino creatures.

They would find it as difficult to perceive baryonic matter as she, a baryonic creature, found it to see them. Perhaps the birds saw a pale tetrahedron, the faint dark-matter shadow of the exotic matter Interface framework which formed the basis of her being. Perhaps they caught some dim sense of the wormhole itself, the throat of space and time through which she pumped away the heat which would otherwise destroy her.

The old theories had predicted dark-matter particles colliding with the swarming protons of the Solar core, absorbing a little of their energy and so transporting heat out from the fusing heart. This was how, it was thought, dark matter cooled the Sun.

She saw now that these notions had been right in essence, but too crude. The  birds absorbed Solar heat energy. They fed on interactions with protons in the plasma. Incorporating energy from photino-proton interactions within their structures, the birds grew, and spiralled out from the hotter, denser heart of the Sun, taking the heat energy with them.

The ancient theorists had envisaged a particle-based physical process to extract core heat, and so suppress the fusion processes there. The truth was, the birds fed on the Sun’s heat.

And, by feeding - like unwise parasites - they would eventually kill their host.

Unwise - unless, of course, that had been the intention all along.

 Lieserl had learned about the Qax.

The Qax had originated as clusters of turbulent cells in the seas of a young planet. Because there were so few of them the Qax weren’t naturally warlike - individual life was far too precious to them. They were natural traders; the Qax worked with each other like independent corporations, in perfect competition.

They had occupied Earth simply because it was so easy - because they could.

The only law governing the squabbling junior races of the Galaxy was, Lieserl realized, the iron rule of economics. The Qax enslaved mankind simply because it was an economically valid proposition.

They had to learn the techniques of oppression from humans themselves. Fortunately for the Qax, human history wasn’t short of object lessons.

The wormhole station maintaining contact with Lieserl was abandoned, once again, during the Qax occupation.

Finally the Qax were overthrown. The details hadn’t been clear to Lieserl; it was something to do with a man named Jim Bolder, and an unlikely flight in a  stolen Xeelee derelict craft, to the site of the Xeelee’s greatest project: the Ring . . .

This was the first time Lieserl had heard of the Ring.

After the overthrow, once more humans returned to the Sun, and restored contact with the ageing, increasingly incongruous artifact that contained Lieserl.

This time, Lieserl was shocked by the humans who greeted her.

The Qax, during the occupation, had withdrawn AntiSenescence technology. Death, illness, had returned to the worlds of mankind. It hadn’t taken long for toil and disease to erase most of the old immortals - some of whom had still remembered the days before the Squeem, even - and, within a few generations, humans had forgotten much of their past.

The discontinuity in human culture after the Qax was immeasurably greater than that arising from the Squeem occupation. The new people who emerged from the Qax era - and who now peered out of sketchy images at Lieserl in her cocoon of Solar plasma - seemed alien to her, with their shaven heads and gaunt, fanatical expressions.

Expansion had begun again, but this time fuelled by a hard-edged determination. Never again would humanity be made to serve some alien power. Lieserl in her whale-dream, watching centuries flicker by in fragments of image and speech, saw humans erupt out of their systems once more. A new period began - a period called the Assimilation.

During the Assimilation, humans - aggressively and deliberately - absorbed the resources and technologies of other species.

Human culture evolved rapidly in this period. The link with Lieserl was maintained, but with increasingly long interruptions. The motivation of these remote humans seemed to be a brand of hostile curiosity; she saw only calculation in the faces presented to her. She was seen, she suspected, only as another resource to be exploited for the continuing, endless expansion of mankind.

Soon - astonishingly quickly - humans became the dominant of the junior races. Humanity’s growth in power and influence grew exponentially.

At last, only the Xeelee themselves were more potent than mankind . . . And the legend of the Xeelee’s achievements - the construction material, the manipulation of space and time, the Ring itself - grew into a deep-rooted mythology.

Then, for the last time, her wormhole telemetry link was shut down.

Drifting through her endless, unchanging ocean of plasma, she felt a distant twinge of regret - a feeling that soon dispersed into the peaceful, numb silence around her.

Humans had become alien to her. She was better off without them.

 The birds must have some lifecycle, she thought; a circle of birth and life and death, much like every baryonic creature. Individual photino birds moved past her too rapidly to follow; but still, she studied them carefully, and was rewarded with glimpses - she thought - of growth.

Eventually she saw a bird reproduce.

She could see there was something unusual about this bird, even as it approached. The bird was fat, swollen with proton heat-energy. It seemed somehow more solid - more real, to Lieserl’s baryonic senses - than its neighbours.

The bird shuddered - once, twice - its lenticular rim quivering. She almost felt some empathy with the creature; it seemed in agony.

Abruptly - startling Lieserl - the bird shot away from its orbital path. It hovered for a moment - then it hurtled down into the heat-rich core of the Sun once more. Lieserl’s processors told her that the bird seemed a little less massive than before.

And it had left something behind.

Lieserl enhanced her senses as far as they would go. The mother-bird had left behind a copy of herself - a ghostly copy, rendered in clumps of higher density in the plasma proton-electron mix. It was a three-dimensional image of the mother, in baryonic matter. Within fractions of a second the clumps had started to disperse - but not before more photinos had clustered around the complex pattern of baryonic matter, rapidly plating over its internal structure.

The whole process took less than a second. At the end of it, a new photino bird, sleek and small, moved away from the site of its birth; the last traces of the higher-density baryonic material left behind by the mother bird drifted away.

Lieserl ran the image sequence over and over. As a method of reproduction, it was a long way from any Earth-bound form - even cloning. It was more like making a straight copy - an imprint from a three-dimensional mould, mediated by baryonic matter.

The newborn must be an almost exact copy of its parent - more exact than any clone, even. Presumably it carried a copy of its parent’s memories - even, perhaps, of its awareness . . .

And, presumably, a copy too of the generation before that - and before that, and . . .

Lieserl smiled. Each photino child must carry within it the soul of all of its grandmothers, a deep tree of awareness reaching right back to the dawn of the species.

And all mediated by baryonic matter, she thought wonderingly. The birds  depended on the relative transparency of dark and baryonic matter to take their detailed, three-dimensional copies of themselves.

But this meant, she realized, that the photino birds could only breed in places where they could find high densities of baryonic matter. They could only breed in the hearts of stars.

She replayed the birth images, over and over.

There was something graceful, immensely appealing, about the photino birds, and she found herself warming to them. Spiritually she felt much closer to the birds, now, than to the hard-eyed humans of the Assimilation, beyond the Solar ocean.

She hoped her theory - that the birds were deliberately destroying the Sun - was wrong.

The return journey seemed much longer. Morrow felt angry, disappointed, weary. ‘I can’t understand how Milpitas reacted.’ He shook his head. ‘It’s as if he didn’t even see you people . . .’

‘Oh, I understand.’ Uvarov twisted his head. ‘I understand. We are all too old, you see. In a way Milpitas was right about me; after all I share some of these flaws myself.’ Uvarov’s voice, while still distorted by age, was calmer, more rational than at any point during the interview with Milpitas, Morrow thought.

Uvarov went on, ‘But at least I can recognize my limitations - the tunnel-vision of my age and condition. And, by recognizing it, deal with it.’

Spinner-of-Rope had been leading the way up the hundred-yard ramp to Deck One. Now, as she neared the top, she slowed. Her hand dropped, seemingly automatically, to her blowpipe and the little sack of feathered darts at her waist.

‘What is it?’ Morrow asked drily. ‘More problems with human body odour?’

She turned, her eyes huge behind her spectacles. Not that. But something . . . Something’s wrong.’

Arrow Maker raised his face. ‘I can smell it, too.’

‘Describe,’ Uvarov snapped.

‘Sharp. Smoky. A little like fire, but more intense . . .’

Uvarov grunted. He sounded somehow satisfied. ‘Cordite, probably.’

Arrow Maker looked blank. ‘What?’

They reached the top of the ramp. Hastily, with both forest people bearing their weapons in their hands, they made for the Lock down which Uvarov had been carried.

As they approached the Lock, they slowed, almost as if synchronized. The three of them - Arrow Maker, Morrow and Spinner - stood and stared at the Lock.

Uvarov twisted his face to left and right. ‘Tell me what’s wrong. It’s the Lock, isn’t it?’

‘Yes.’ Morrow stepped forward cautiously. ‘Yes, it’s the Lock.’ The cylinder of metal had been burst open, somewhere near its centre; bits of its fabric, twisted, scorched, none larger than his hand, lay scattered across the Deck surface. There was a stink of smoke and fire - presumably Uvarov’s cordite.

Arrow Maker stood clutching his bow, open-mouthed, impotent. Spinner ran off towards the next Lock, her bare feet padding against the metal floor.

Uvarov nodded. ‘Simple and effective. We should have expected this.’

Morrow bent to pick up a piece of hull metal; but the twisted, scorched fragment was still hot, and he withdrew his fingers hastily.

Spinner came running back. She looked breathless, wide-eyed and very young; she stood close to her father and clutched his arm. ‘The next Lock’s been blown out as well. I think they all have. The Locks are impassable. We can’t get home.’

Uvarov whispered, ‘We should check. But I am sure she is right.’

Morrow slammed his fist into his palm. ‘Why? I just don’t understand. Why this destruction - this waste?’

‘I told you why,’ Uvarov said evenly. The existence of the upper level was an  unacceptable challenge to the mind-set of Milpitas and the rest of your damn Planners. I doubt if they will have done any damage to the forest Deck itself. Sealing it off - sealing it away from themselves, apparently forever - should do the trick just as well.’

‘But that’s insane,’ Morrow protested.

Uvarov hissed, ‘No one ever said it wasn’t. We’re human beings. What do you expect?’

Arrow Maker paced about the floor. Morrow became aware, nervously, of the muscles in the back of the little man which flexed, angrily; Maker’s face paint flared. ‘Whether it was intended or not, we’re trapped here. We’re in real danger. Now, what in Lethe are we going to do?’

Morrow’s fear seemed to have been burned out of him by his anger at the foolishness, the wastefulness of the destruction of the Locks. ‘I’ll help you. I’ll not abandon you. I’ll take you to my home - I live alone; you can hide there. Later, perhaps we can find some way to open up a Lock again, and—’

Arrow Maker looked grateful; but before he could speak Uvarov wheeled forward.

‘No. We won’t be going back to the forest.’

Arrow Maker said, ‘But, Uvarov—’

‘Nothing’s changed.’ Uvarov turned his blind face from side to side. ‘Don’t you see that? Arrow Maker, you saw the stars yourself. The ship’s journey is over. And we have to go on.’

Spinner clutched at her father’s arm. ‘Go on? Where?’

‘Regardless of the reaction of these damn fool survivalists, we will continue. Down through these Decks, and onwards . . . On to the Interface itself.’

Arrow Maker, Spinner and Morrow exchanged stricken glances.

Uvarov tilted back his head, exposing his bony throat. ‘We’ve travelled across five million years, Arrow Maker,’ he whispered. ‘Five million years . . . Now it’s time to go home.’
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She shivered. Suddenly, she felt oddly cold.  Cold? No. Come on, Lieserl, think.

Sometimes her Virtual-human illusory form was a hindrance; it caused her to anthropomorphize genuine experiences.

Something had happened to her just now; somehow her environment had changed. How?

There it came again - that deep, inner stab of illusory cold.

She looked down at herself.

A ghost-form - a photino bird - emerged from her Virtual stomach, and flew away on its orbit around the Sun. Another came through her legs; still more through her arms and chest - and at last, one bird flew through her head, the place where she resided. Her cold feeling was a reaction to the slivers of energy the birds took away from her as they passed through.

Before, the photino birds had avoided her; presumably residually aware of her, they’d adjusted their trajectories to sweep around her. Now, though, they seemed to be doing quite the opposite. They seemed to be aiming at her, veering from their paths so that they deliberately passed through her.

She felt like screaming - struggling, beating away these creatures with her fists.

Much good that will do. She forced herself to remain still, to observe, to wait.

Behind her the birds seemed to be gathering into a new formation: a cone with herself at the apex, a cone into which they streamed.

Could they damage me? Kill me, even?

Well, could they? Dark matter could interact with baryonic to a limited extent. If their density, around her, grew high enough - if the rate of interaction between the birds and the particles which comprised her grew high enough - then, she realized, the birds could do anything.

And there wasn’t a damn thing she could do about it; embedded in this mush of plasma, she could never get away from them in time.

She felt as if a hard, needle rain were sleeting through her. It was uncomfortable - tingling - but not truly painful, she realized slowly.

Maybe they didn’t mean to destroy her, she wondered drowsily. Maybe - maybe they were trying to understand her . . .

She held out her arms and submitted herself to inspection by the photino birds.

They formed into a rough column - Arrow Maker leading, then Uvarov, followed by Morrow and Spinner-of-Rope, with Spinner occasionally boosting Uvarov’s chair.

Morrow stepped over the ramp’s shallow lip and began the gentle, hundred-yard descent back into the comparative brightness and warmth of Deck Two.

‘Listen to me,’ Garry Uvarov rasped. ‘We’re at the top of the lifedome. We have to get to the bottom of the dome, about a mile below us. Then we’ll need to find a pod and traverse half the length of the Northern’s spine, towards the drive unit; and that’s where we’ll find the Interface. Got that?’

Most of this was unimaginable to Morrow. He tried to concentrate on the part he understood. ‘What do you mean by the bottom of the lifedome? Deck Four?’

A bark of laughter from Uvarov. ‘No; I mean the loading bay. Below Deck Fifteen.’

Morrow felt something cringe within him. I’m too old for this . . . ‘But, Uvarov, there is nothing below Deck Four—’

‘Don’t be so damn stupid, man.’

‘ . . . I mean, nothing inhabited. Even Deck Four is just used as a mine.’ He tried to imagine descending below the gloomy, cavernous Deck in which he’d spent so much of his working life. It might be airless down there. And it would certainly be dark. And—

There was a whisper of air past his ear, a clatter as something hit the metal of the ramp behind him.

Arrow Maker froze, reaching for his bow instantly. Spinner hauled Uvarov’s chair to a halt, and the old doctor stared around with his sightless eyes.

‘What was that?’ Uvarov snapped.

Morrow took a couple of steps back up the ramp and searched the surface. Soon he spied the glint of metal. He bent to pick up the little artifact.

It was a piton, he realized - a simple design he’d turned out hundreds of times himself, in the workshops of Deck Four, for the trade with the forest folk. Perhaps Arrow Maker and Spinner had pitons just like this in their kit even now.

But this piton seemed to have been sharpened; its point gleamed with rough, planed surfaces . . .

There was another whisper of air.

Spinner cried out. She clutched her left arm and bent forward, tumbling slowly to the Deck.

Arrow Maker bent over her. ‘Spinner? Spinner? ’

Spinner held her left arm stiff against her body, and blood was seeping out through the fingers she’d clamped over her flesh.

Arrow Maker prised his daughter’s hand away from her arm. Blood trickled down her bare flesh, from a neat, clean-looking puncture; a metal hook protruded from the centre of the puncture. Spinner showed no pain, or fear; her expression was empty, perhaps with a trace of dull surprise showing in the eyes behind her spectacles.

Without hesitation Maker grabbed the hook, spread his fingers around its base across Spinner’s flesh, and pulled.

The device slid out neatly. Spinner murmured, her face pale beneath its lurid paint.

Arrow Maker held up the blood-stained artifact. It was another piton. ‘Someone’s shooting at us,’ he said evenly.

‘Shooting?’ Uvarov turned his blind face towards Morrow. ‘What’s this, paper-pusher? Is Paradoxa arming you all now?’

Morrow took a few steps down the ramp, further into the light of Deck Two, and peered down.

Four people were climbing the ramp towards him: two women and two men, in drab, startlingly ordinary work uniforms. They looked scared, even bewildered; but their advance was steady and measured. They were pointing devices at his chest. He squinted to see the machines: strips of gleaming metal, bent into curves by lengths of cable.

‘I don’t believe it,’ he whispered. ‘Cross-bows. They’re carrying cross-bows.’

The weapons were obviously of scavenged interior partition material. They must have been constructed in the Deck Four workshops - perhaps mere yards from the spot where Morrow had whiled away decades making climbing rings, ratchets, spectacle frames and bits of cutlery for forest folk he’d never expected to meet.

One of the four assailants, a woman, lifted her bow and began to adjust it, increasing its tension by working a small lever. She drew a piton from her tunic pocket and fitted it into a slot on top of the bow. She raised the bow and sighted along it, at his chest.

Morrow watched, fascinated. He thought he recognized this woman. Doesn’t she work in a hydroponics processor in Segment 2? And—

A compact mass crashed into his legs. His body was flung to the hard, ridged surface of the ramp, his cheek colliding with the floor with astonishing force.

Another sigh of air over his head; again he heard the clatter of a sharpened piton hitting metal.

Arrow Maker’s hand was on his back, pinning him against the ridged ramp surface. ‘You’d better damn well wake up, if you want to stay alive,’ the forest man hissed. ‘Come on. Back up the ramp. Spinner, help Uvarov.’

Spinner-of-Rope, blood still coating her lower arm, clambered up behind Uvarov’s chair and began to haul it backwards up the ramp.

Morrow sat up cautiously. His cheek ached, his left side - where he’d landed - was sore, and the ramp felt astonishingly hard beneath his legs. The sparks of pain were like fragments of a sensory explosion. He realized slowly that he hadn’t been in a fight - or any kind of violent physical situation - since he’d been a young man.

Arrow Maker’s hand grabbed at his collar and hauled him backwards, flat against the ramp. ‘Keep down, damn it. Watch me. Do what I do.’

Morrow, with an effort, turned on his belly; the ramp ridges dug painfully into the soft flesh over his hip.

Arrow Maker worked rapidly up the ramp. He was small, compact, determined; his bare limbs squirmed across the metal like independent animals. Beyond him, Spinner had already pulled Uvarov out of the line of sight, into the darkness of Deck One.

Morrow tried to copy Arrow Maker’s motion, but his clothes snagged on rough edges on the ramp, and the coarse surface rubbed at his palms.

Another piton whispered over his head.

He clambered to a crawling position and - ignoring the agony of kneecaps rolling over ridges in the surface - he scurried up the few yards of the ramp and over its lip.

Arrow Maker tore a strip from Uvarov’s blanket and briskly wrapped it around his daughter’s wounded arm. Maker said, ‘They’re coming up the ramp. They’ll be here in less than a minute. Which way, Morrow?’

Morrow rolled onto his backside and sat with his legs splayed. He couldn’t quite believe what had happened to him. ‘Weapons,’ he said. ‘How could they have made them so quickly? And—’

From the gloom of Deck One he heard Uvarov’s barked laughter. ‘Are you really so naïve?’

Arrow Maker finished his makeshift bandage. ‘Morrow. Which way do we go?’

‘The elevator shafts,’ Uvarov croaked from the darkness. They’ll be covering all the ramps. The shafts are our only chance. And the shafts cut right through the Decks, all the way to the base of the dome . . .’

‘But the shafts are disused,’ Morrow said, frowning. The shafts had been shut down after the abandonment of the lower Decks, centuries before.

Uvarov grimaced. ‘Then we’ll have to climb, won’t we?’

Morrow could hear the slow, cautious footsteps of their four assailants as they came up the ramp.

The Decks weren’t a very big world, and he’d been alive for a long time. He must know these people.

And they were coming to kill him. If someone else had had the misfortune to be on Deck One when Maker and Spinner first stuck their heads through the hatch, then maybe he, Morrow, would now be in this hunting party, with cross-bows and bolts of scavenged hull-metal . . .

A shadow fell across him. He looked up into the eyes of the woman who worked in the Segment 2 hydroponics. She held a gleaming cross-bow bolt pointed at his face.

There was a whoosh of air.

The woman raised her hand to her face, the palm meeting her cheek with a dull clap. She fell backwards and rolled a few paces down the ramp. The cross-bow dropped from her loosening fingers and clattered to the Deck.

Beyond the fallen woman Morrow caught a brief impression of the other three Deck folk scrambling back down the ramp.

Spinner-of-Rope lowered her blowpipe; beneath her spectacles, her lips were trembling.

‘It’s all right, Spinner-of-Rope,’ Maker said urgently. ‘You did the right thing.’  ‘Morrow,’ Uvarov said. ‘Show them the way.’ Morrow pushed himself to his feet and stumbled away from the ramp.

 The elevator shaft was a cylinder of metal ten yards across; it rose from floor to ceiling, a hundred yards above them.

Spinner-of-Rope, blood soaking through her dark bandage, leaned against the shaft. She looked tired, scared, subdued. She really is just a kid, Morrow thought.

But she said defiantly, ‘You Undermen aren’t used to fighting, are you? Maybe those four weren’t expecting us to fight back. So they’ll be scared. Cautious. It will slow them down—’

‘But not stop them,’ Arrow Maker murmured. He was running his hand over the surface of the shaft, probing at small indentations in its surface. ‘So we haven’t much time . . . Morrow, how do we get into - Oh.’

In response to Arrow Maker’s random jabs, a panel slid backwards and sideways. A round-edged doorway into the shaft was opened up, about as tall as Morrow and towering over the forest folk.

Within the shaft, there was only darkness.

Arrow Maker stuck his head inside the shaft, and peered up and down its length. ‘There are rungs on the inner surface. It’s like a ladder. Good. It will be easy to climb. And—’

Spinner touched his arm. ‘What about Uvarov?’

Arrow Maker turned to the old doctor, his face creasing with concern.

Morrow looked with dismay at the gaping shaft. ‘We’ll never be able to carry that chair, not down a ladder—’

‘Then carry me.’ Uvarov’s ruined, crumpled face was deep in shadow as he lifted his head to them. ‘Forget the chair, damn it. Carry me.’

Morrow heard footsteps, echoing from the bare walls of Deck One. ‘There’s no time,’ he said to Arrow Maker. ‘We have to leave him. We can’t—’

Maker looked up at him, his face drawn and haughty beneath its gaudy paint. Then he turned away. ‘Spinner, give me a hand. Get his blanket off.’

The girl took hold of the top of the black blanket and gently drew it back. Uvarov’s body was revealed: wasted, angularly bony, dressed in a silvery coverall through which Morrow could clearly see the bulge of ribs and pelvis. There were lumps under Uvarov’s tunic: perhaps colostomy bags or similar medical aids. Although he must have been as tall as Morrow, Uvarov’s body looked as if it massed no more than a child’s. One hand rested on Uvarov’s lap, swaying through a pendular tremble with a period of a second or so, and the other was wrapped around a simple joystick which - Morrow presumed controlled the chair.

Arrow Maker took Uvarov’s wrist and gently pulled his hand away from the joystick; the hand stayed curled, like a claw. Then Maker leaned forward, tucked his head into Uvarov’s chest, and straightened up, lifting Uvarov neatly out of his chair and settling him over Maker’s shoulder. As Arrow Maker stood there Uvarov’s slippered feet dangled against the floor, with his knees almost bent.

Uvarov submitted to all this passively, without comment or complaint;  Morrow, watching them, had the feeling that Arrow Maker was accustomed to handling Uvarov like this - perhaps he served the old doctor as some kind of basic nurse.

As he studied the tough little man, almost obscured by his dangling human load, Morrow felt a pang of shame.

Spinner-of-Rope picked up Uvarov’s blanket and slung it over her shoulder. ‘Let’s go,’ she said anxiously.

‘You lead,’ Arrow Maker said.

Spinner took hold of the frame of the open hatch and vaulted neatly into the shaft. She twisted, grabbed onto the rungs beneath the doorframe, and clambered down out of sight.

‘Now you, Morrow,’ Arrow Maker hissed.

Morrow put his hands, now sweating profusely, on the door frame. Damn it, he was five hundred years older than Spinner. And even when he’d been fifteen he’d never been lithe . . .

‘Move! ’

He raised one leg and hoisted it over the lip of the door frame. The frame dug into his crotch. He tried to bring his second leg over - and almost lost his grip in the process. He clung to the frame with both hands, feeling as if the entire surface of his skin was drenched in cold sweat.

He tried again, more slowly, and this time managed to get both legs over. For a moment he sat there, feet dangling over a drop whose depth was hidden by darkness.

If the shaft was open all the way to the bottom of the lifedome, there was a mile’s drop below him.

He thought, briefly, of climbing back out of the shaft. Could he really face this? He could try surrendering, after all . . . But, oddly, it was the thought of the consequent shame in the face of Arrow Maker and Spinner made that option impossible.

He reached out and down, cautiously, with his right foot. It seemed a long way to the first rung, but at last he caught it with his heel. The rung felt fat and reassuringly solid. He got both feet onto the rung and straightened up. Then, still being minutely careful, he turned around, letting the soles of his feet swivel over the metal rung.

He bent his knees and reached out for the next rung. It was about eighteen inches below the first. Once he’d gone down two or three rungs and he started to settle into a routine, with both hands and feet fixed to the rungs, the going got easier—

Until he suddenly became aware that he was climbing down into the dark.

He couldn’t see a damn thing, not even the metal shaft surface before his face, or the whiteness of his own hands on the rungs.

He stopped dead and looked up, suddenly desperate even for the dim light of Deck One. Instantly he felt warm, bare feet trampling over the backs of his hands on the rungs, and the clumsy pressure of Arrow Maker’s legs on his shoulders and head; something clattered against his back - Uvarov’s feet, presumably.

Spinner’s voice drifted up from the shaft. ‘What’s going on?’

‘What in Lethe are you doing?’ Arrow Maker hissed.

‘I’m sorry. It was dark. I—’

‘Morrow, your friends are going to reach the shaft any moment—’

Something metallic rattled from the walls of the shaft, the resounding bounces coming further apart as it fell.

Uvarov’s voice sounded from the region of Maker’s upper legs. ‘Correction,’ he said dryly. ‘They have reached the shaft . . .’

Desperately, urgently, Morrow began to climb down once more.

 Lieserl lay back in the glowing hydrogen-helium mix with arms outstretched and eyes closed, and felt fusion-product photons dance slowly around her. Following their minutes-long orbits around the core of the Sun, the long, lenticular forms of the photino birds flowed past Lieserl. She let the swarming birds cushion her as she sank into the choking heart of the Sun, floating as if in a dream.

And, at last, she came to a region, deep inside the Sun, in which no new photons were produced.

She and Scholes had been right, all those years ago. The core had gone out.

The persistent leeching-out of energy from the Sun’s hydrogen-fusing core, by the flocks of photino birds, had at last become untenable. A long time ago - probably before Lieserl’s birth - the temperature of the core had dropped so far that the fusion of hydrogen into helium flickered out, died.

Now, its heart already stilled, the Sun was working through its megayear death throes. Despite the slow, continuing migration of the last photons outward from the stilled fusion processes, there was little radiation pressure, here at the heart of the Sun, to balance the core’s tendency to collapse under gravity. So the extinguished core fell in on itself further, seeking a new equilibrium, its temperature rising as its mass compressed.

Lieserl knew that in the heart of every star of the Sun’s mass, these processes would at last take place - even without the intervention of an agent like the dark matter photino birds. Once the core hydrogen was exhausted, hydrogen fusion processes would die there, and this final subsidence, of a helium-soaked core, would begin.

The difference was, the Sun’s core was still replete with unburned hydrogen; fusion processes had died, not because of hydrogen exhaustion, but because of the theft of energy by untiring flocks of photino birds.

And, of course, the Sun should have enjoyed ten billion years of Main Sequence life before reaching this dire state. The photino birds had allowed Sol mere millions of years, before forcing this decrepitude.

 Around him there was the noise of his own breathing, the soft, ringing sound of his hands and feet on the metal rungs, and - further away, and distorted by echo - the subtle noises of the forest folk as they climbed. There was an all-pervading smell of metal, overlaid by a tang of staleness.

In the darkness Morrow had no way of judging time, and only the growing  ache in his muscles to measure the distance he’d travelled. But slowly - to his surprise - his vision began to return, adapting to the gloom. There was actually quite a lot of light in here: there was the open portal at the top, on Deck One, and fine seams in the walls of the shaft shone like arrows of grey silver in the darkness. He could see the dim, foreshortened silhouettes of Arrow Maker and Spinner, above and below him; they climbed with a limber grace, like animals. And in the shaft itself he could see the shadow of cables, dangling, useless.

As he worked his muscles seemed to lose some of their stiffness. He was, he realized with surprise, enjoying this . . .

‘Stop.’ Spinner’s voice, softened by echo, came up to him.

He halted, clinging to the rungs, and hissed a warning up to Arrow Maker.

‘What is it?’

‘We’re in trouble,’ Spinner said softly.

‘No, we’re not,’ Maker said. ‘We’re descending more quickly than those thugs with the cross-bows. They didn’t follow us down here. So they have to follow the ramps; we’re going straight down.’

Spinner sighed. ‘Damn it, Maker, I wish you’d listen to me. Look down. See?’

Arrow Maker straightened his arms and leaned out over the shaft; Uvarov, passive, dangled against his frame. ‘Oh.’

Morrow twisted his head to see.

There was a rough framework crossing the shaft, some distance below them. He felt a sudden surge of hope; was his climb nearly done? ‘Is that the base of the shaft?’

He saw the flash of Spinner’s teeth in the gloom as she grinned up at her father. ‘No,’ she said. ‘No, not exactly.’

Maker said, ‘How far would you say we’ve descended, Spinner? Five hundred yards? . . . Barely a third of the way to the base of the lifedome, if Uvarov’s dimensions are correct.’

Five hundred yards . . . They were scarcely past Deck Four, Morrow realized: beyond the scuffed walls of the shaft here were the shops to which he strolled to work every shift. Or had, before he’d become a hunted criminal.

The transient enjoyment leached out of him; a trembling ache descended on his legs and upper arms. There was still twice as far to go as he’d travelled already . . .

‘Do you understand their amusement, Morrow?’ Uvarov asked acidly, his voice obscured by his limp posture. ‘The shaft has been blocked.’

‘Maker,’ Spinner whispered. ‘I can see someone moving down there.’

Morrow hooked his arm across a rung and looked down more carefully.

The platform blocking the shaft was quite a crude thing, of beams and plates lashed quickly together, roughly welded. A shadow crawled cautiously across the platform; there was a flare of laser-weld light, a small shower of sparks.

Spinner is right. Someone is moving down there - building the thing even as we watch. Deliberately blocking off the shaft, to stop us. How many times had he used laser tools like that? Thousands? It could easily have been him down there.

. . . In fact, he realized suddenly, he ought to know who that worker was.

He leaned further out and stared, squinting, trying to make out more of the  stocky figure. He saw a sleeveless tunic, brawny arms and torso, surprisingly wasted legs . . .

‘Constancy-of-Purpose. Constancy-of-Purpose.’

At the sound of Morrow’s voice, floating out of the gloom above her, Constancy-of-Purpose started. She dropped her laser weld, which died immediately, and scrambled backwards across the platform she’d been building. Morrow saw how she held her wounded arm away from her body, stiffly.

Morrow clambered briskly down the ladder, shouldering Spinner aside. He reached the platform and jumped down onto it. ‘Constancy-of-Purpose,’ he whispered. ‘It’s me. Morrow.’

Constancy-of-Purpose got to her feet, warily. She pushed goggles up from her eyes. Morrow saw sweat gleam from her wide shoulders; where the goggles had been, dirt ringed her eyes. ‘What in Lethe—’

‘It’s all right. You don’t have to be afraid.’

‘Morrow. What’s going on?’

‘You have to let us through.’

‘Us?’ Constancy-of-Purpose glanced up into the darkness nervously.

‘I have the forest folk with me. You remember.’

‘Of course I damn well remember.’ Constancy-of-Purpose reflexively rubbed her stiff arm and backed towards the wall of the shaft. ‘That little criminal shot  me.’

‘Yes, but - well, she was scared. Listen to me - you must let us through. Past this barrier.’

Constancy-of-Purpose looked at him, bafflement and suspicion evident in her face. ‘Why? What are you doing?’

‘Don’t you know?’ Actually, Morrow reflected, Constancy-of-Purpose probably  didn’t know . . . The Planners had most likely sent out instructions to block off all the old shafts, without explanation. All to trap him, and these forest folk.  I was just lucky to find Constancy-of-Purpose . . .

‘I’m not stupid, Morrow,’ Constancy-of-Purpose said. ‘I don’t know what’s going on, quite. But the Planners are obviously trying to trap these tree people. And I’m not surprised. They’re killers. And if you’re helping them—’

‘Listen. The Planners are the killers. Or at least, they’re trying to turn the likes of us into killers.’ Morrow described the cross-bows and sharpened pitons, weapons created from horribly mundane objects.

As he talked, Morrow’s mind seemed to race, making leaps of induction. He remembered how Uvarov had taunted him for naïveté. Was it really possible that Paradoxa had machined these weapons so quickly, in response to the arrival of the forest folk?

No, he decided. There hadn’t been time. Paradoxa must have weapons stockpiled.

But Constancy-of-Purpose was shaking her head. ‘I don’t believe you,’ she said.

‘Believe it,’ Morrow snapped. ‘Spinner - the tree girl - got shot in the arm. By a piton, for Lethe’s sake. Do you want me to show you the wound?’

Constancy-of-Purpose looked up uncertainly. ‘I . . . no.’

‘Constancy-of-Purpose, if you let us past we’ll be home free. The Planners  surely won’t pursue us below Deck Four; this is the last point they can stop us . . . But if you keep us here, you’ll kill us, just as surely as if you wielded the cross-bow yourself . . .’

Morrow tried to keep control of his own ragged breathing, not to let Constancy-of-Purpose be aware of his mounting fear.

‘ . . . All right.’ Suddenly Constancy-of-Purpose, symbolically, moved aside. ‘Hurry. I’ll say I didn’t see you.’

Morrow reached out his hand, then let it drop. ‘Thank you.’

Constancy-of-Purpose frowned. ‘Just go, man.’ She bent and, with the strength of her uninjured arm, began to prise up a partially welded plate, making a narrow gateway through the blocking platform.

After a moment’s hesitation the forest folk scrambled down the ladder and dropped to the platform, lightly. Constancy-of-Purpose glared at Spinner-of-Rope. Spinner returned her stare, thoughtfully stroking the blowpipe at her waist.

‘Go on,’ Morrow told Spinner. ‘Through that plate.’

The forest folk hurried across the platform, their bare feet padding, and Spinner began to work her way through the hole.

Now Constancy-of-Purpose stared at Uvarov, still slung over Maker’s shoulder.

‘Is he dead?’

‘Who? The old man? Not quite, but as near as damn it, I suppose . . . If I come by this way again, I’ll explain.’

‘But you won’t be coming back, will you?’ Constancy-of-Purpose’s blunt face was serious.

‘ . . . No. I don’t suppose I will.’

Constancy-of-Purpose backed away, her hands upraised. ‘You’re crazy. Maybe I should have stopped you after all.’

Arrow Maker, with Uvarov, was already through the platform, and Morrow sat down on the edge of the hole. He looked up. ‘Wish me luck.’

But Constancy-of-Purpose had already gone, out of the shaft and back to the mundane world of the Decks: to Morrow’s old life.

Morrow eased himself through the platform.

 Before long Morrow’s shoulders and legs stiffened up again and began to hurt, seriously, and he was forced to take longer and longer breaks. The base of the shaft - illuminated by a ring of open ports - was a remote island of light that climbed towards him with infinite, cruel slowness.

Now they were far below the deepest inhabited level. Beyond the shaft’s cold walls, he knew, there was only darkness, stale air, abandoned homes. The cold seemed to pervade the shaft; he felt small, fragile, isolated.

They found ledges on which it was possible to rest - to stretch out, and even doze a little. Arrow Maker laid Uvarov down flat on the hard metal surfaces, and he showed Morrow how to massage his own muscles to stop them seizing up. Spinner produced food - dried fruit and meat - from a pouch at her waist; Morrow tried to eat but his stomach was a knot.

He counted the Decks as they passed them. Ten . . . Eleven . . . Twelve . . . The Decks above Four - all the world he had known, really - were an increasingly distant bubble of light and warmth, far above him.

And yet, if this journey was strange and disturbing for him, how much more difficult must it be for the forest folk? At least Morrow was used to metal walls. Spinner and her father had grown up with trees - animals, birds - living things. They must wonder if they would ever see their home again.

At last, though, the time came when he could count the last twenty rungs; then the last dozen; and then—

He staggered a few paces away from the ladder and laid himself out against a metal floor, spread-eagled. Here at the base of the shaft, a series of open, illuminated hatchways pierced the walls. ‘By Lethe’s waters,’ he said. ‘What a day. I never thought I’d be so happy simply not to be in danger of falling.’

Arrow Maker lifted Uvarov from his shoulder and gently rested him, like a doll, against the wall of the elevator shaft. Morrow saw how Uvarov’s hand continued its endless, pendular tremble, and his mouth opened and closed with soft, obscene sounds. ‘Are we there? Are we down?’

Maker flexed his unburdened shoulder, swinging his arm around. ‘Yes,’ he said. ‘Yes, we’re there . . .’ He approached one of the hatchways, but slowed nervously as he approached the light.

Morrow got to his feet. He tried to remember how alien all this must be to these people; perhaps it was time for him to take charge. Picking a hatchway at random he walked confidently out of the shaft, and into bright, sourceless light.

The brightness, after the gloom of the shaft, was dazzling and huge. For a moment he stood there, by the entrance to the shaft, his hands shading his watering eyes.

He was in a bright, clean chamber. It must have been a mile wide and a fifth of a mile deep. The underside of the lowest Deck was a ceiling far above him, a tangle of pipes and cables, dark with age. The chamber was quite empty, although there were some dark, anonymous devices - cargo handlers? - stored in slings from the walls and upper bulkhead. Morrow felt himself quail; the emptiness of this huge enclosed space seemed to bear down on him. And below him—

He looked down.

The floor was transparent. Below his feet, there were stars.
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After an unknowable, dreamlike interval, Lieserl became aware of a vague sense of discomfort - not pain, exactly, but a non-localized ache that permeated her body.

She sighed. If the discomfort wasn’t specific to any part of her Virtual body, there had to be something wrong with the autonomic systems that maintained her awareness - the basic refrigeration systems embedded in the wormhole throat, or maybe the shielded processor banks within which her consciousness resided.

Reluctantly she called up diagnostics from her central systems. Damn . . .

There had been a change, she realized quickly. But the problem wasn’t actually with her own systems. The change was in the external environment. There was a much greater flux of photons, from the Solar material, into her wormhole Interface. Her refrigeration units could cope with this greater influx of energy, but they’d had to adjust their working to do it - and that autonomic adjustment was what she had registered as a vague discomfort.

The increased photon flux puzzled her. Why should it be so? She ran some brief, brisk studies of the Solar environment. The remnant photons still diffused out on their million-year random walks towards the photosphere. Could it be that the core-killing action of the birds, their continual leaching away of core energy, was having some effect on the photon flux?

She looked for, and found, a structure to the increased flux. The flux strength was strongest, by far, in the direction of the orbits of the photino birds. That correlation couldn’t be a coincidence, surely; somehow the birds were influencing the flux rates.

And - she learned - the increased flux was quite localized. It didn’t show up more than a few miles from her own position.

Understanding came slowly, almost painfully.

The photon flood followed her around.

She forced herself to accept the fact that the photino birds were doing this  deliberately. They were diverting the random walks of photons to flood her with the damn things.

For a while, fear touched her heart. Were the birds trying to kill this unwanted alien in the midst of their flocks - perhaps by seeking to overload her refrigeration system?

If so, there wasn’t much she could do about it. She didn’t have any help to  call on, and no real way to escape. For a long time she limped after the birds in their endless circling of the core, monitoring the photon flux and trying to control her fear, her sense of imprisonment and panic.

But the flux remained steady - increased, but easily tolerated by her onboard systems. And the birds showed no sign of hostile intent to her; they continued to swirl around her in gaudy streams, or else they gathered behind her in their huge, neat, cone-shaped formations. They made no attempt to shield their young from her, or to protect their fragile-looking interior structures.

And, slowly, she began to understand.

This deliberate diversion of the photon flux into her wasn’t a threat, or an attempt to destroy her. Perhaps they thought she was injured, or even dying. They must be able to perceive radiant energy disappearing into her wormhole gullet. The birds were helping her - trying to supply her with more of what must seem to them to be her prerequisites for life.

The gift was useless, of course - in fact, given the increased strain on her refrigeration systems, worse than useless. But, she thought wryly, it’s the thought that counts.

The birds were trying to feed her.

Feeling strangely warmed, she accepted the gift of the photino birds with good grace.

 As time wore on, she watched the Sun’s death proceed, with increasing pace. She felt an obscure, dark thrill as the huge physical processes unravelled around her.

The core, still plagued by the photino bird flocks, contracted and continued to heat up. At last, a temperature of tens of millions of degrees was reached in the layers of hydrogen surrounding the cankered core. A shell of fusing hydrogen ignited, outside the core, and began to burn its way out of the heart of the Sun. At first Lieserl wondered if the photino birds would try to quench this new shell of energy, as they had the hydrogen core. But they swept through the fusing shell, ignoring its brilliance. Helium ash was deposited by the shell onto the dead core; the core continued to grow in mass, collapsing still further under its own weight.

The heat energy emitted by the shell, with that of the inert, collapsing core, was greater than that which had been emitted by the original fusing core.

The Sun couldn’t sustain the increased heat output of its new heart. In an astonishingly short period it was forced to expand - to become giant.

 Louise Ye Armonk stood on the forecastle deck of the Great Britain, peering down at the southern pole of Triton.

The Britain sailed through space half a mile above the satellite’s thin, gleaming cap of nitrogen ice; steam trailed through space, impossibly, from the ship’s single funnel. The ice cap curved beneath the prow of the ship as seamlessly as some huge eggshell. The southern hemisphere of Neptune’s largest moon was just entering its forty-year summer, and the ice cap was receding; when Louise tilted back her head she could see thin, high cirrus clouds of nitrogen ice streaming northwards on winds of evaporated pole material.

She walked across the deck, past the ship’s bell suspended in its elaborate cradle. The huge, misty bulk of Neptune was reflected in the bell’s gleaming surface, and Louise ran her hand over the cool contours of the shaped metal, making it rock gently; the multiple, amorphous images of Neptune slid gracefully across the metal.

From here the Sun was a bright star, a remote point of light; and the blue light of Neptune, eerily Earthlike, bathed the lines of the old ship, making her seem ethereal, not quite substantial - paradoxical, Louise reflected, since the  Britain was actually the only real artifact in her sensorium at present.

As the Britain neared the ragged edge of Triton’s ice cap, a geyser blew, almost directly in front of the floating ship. Dark substrate material laced with nitrogen ice plumed into the air, rising ten miles from the plain; as it reached the thin, high altitude wind the plume turned through a right angle and streamed across the face of Triton. Louise walked to the lip of the forecastle deck and followed the line of the plume back down to the surface of the moon, where she could just see the fine crater in the ice at the plume’s base. The geyser was caused by the action of the sun’s heat on pockets of gas trapped beneath thin crusts of ice. Shards of ice were sprinkled around the site of the eruption, and some splinters still cartwheeled through the thin nitrogen atmosphere, slowly returning to the surface under the languid pull of Triton’s gravity.

This was one of her favourite Virtual dioramas, although it was actually one of the least familiar. The capability of her processors to generate these dioramas was huge, but not infinite; she’d deliberately kept the Neptune diorama in reserve, rationing its use over the unchanging centuries, to try to conserve its appeal.

It wasn’t hard to analyse why this particular Virtual scene appealed to her so much. The landscape of this remote moon was extraordinary and unfamiliar, and surprisingly full of change, fuelled by the energies of distant Sol; and Neptune’s blue mass, with its traceries of nitrogen cirrus, was sufficiently Earthlike to prompt deep, almost buried feelings of nostalgia in her - and yet different enough that the references to Earth were almost subliminal, obscure enough that she was not tempted to descend into morbid longing. And—

Pixels swirled before her suddenly, a thousand self-orbiting blocks of light. Surprised, she almost stumbled; she gripped onto the rail at the edge of the deck for support.

The pixels coalesced with a soundless concussion into the image of Mark Wu. The projection was poor: the Virtual floated a few inches above the deck, and cast no shadow in Neptune’s pale light.

‘Lethe’s waters,’ Louise said, ‘don’t do that. You startled me.’

‘I’m sorry,’ Mark said. Even his voice was coarse and blocky, Louise noticed. ‘It was urgent. I had to interrupt you. I—’

‘And this projection’s lousy. What’s the matter with you?’ Louise felt her mind slide comfortably into one of its familiar sets - what Mark called her analytical griping. She’d be able to while away a good chunk of the empty day interrogating the processor, picking over details of this representation of Mark. ‘You’re even  floating above the deck, damn it. I wouldn’t be surprised if you start losing the illusion of solidity next. And—’

‘Louise. I said it was urgent.’

She found her voice trailing off, her concentration dissolving.

Mark stepped towards her, and his face enhanced visibly, fleshing out and gaining violet-blue tones of Neptunian light. The processors projecting Mark were obviously trying to help her through this interaction. But the rest of his body remained little more than a three-dimensional sketch - a sign that he was diverting most of the available processing power to another priority. ‘Louise,’ Mark said, his voice soft but insistent. ‘Something’s happened. Something’s changed.’

‘Changed?’ Nothing’s changed - not significantly - for nearly a thousand years . . .

Mark smiled. ‘Your mouth is open.’

She swallowed. ‘I’m sorry. I think you’re going to have to give me a bit of time with this.’

‘I’m going to turn off the diorama.’

She looked up with unreasonable panic at the remote face of Neptune. ‘Why?’

‘Something’s happened, Louise—’

‘You said that already.’

‘The lifedome.’ His eyes were fixed on hers.

She felt dreamy, light, almost unconcerned, and she wondered if the nanobots working within her body were feeding her some subtle tranquillizer. ‘Tell me.’

‘Someone is trying to use one of the ports in the lifedome base.’ Mark’s eyes were deep, probing. ‘Do you understand, Louise? Can you hear what I’m saying?’

‘Of course I can,’ she snapped.

After five centuries without contact, someone was leaving the lifedome. She tried to grasp the reality of Mark’s statement, to envisage it. Someone was coming.

‘Turn off the projection,’ she told Mark wearily. ‘I’m ready.’

Neptune collapsed suddenly, like a burst balloon; Triton shrivelled into a billion dwindling pixels, and the light of Sol flickered out. For a moment there was only the Great Britain, the undeniable reality of Brunel’s old ship hard and incongruent at the centre of this infinity of greyness, of the absence of form; Mark stood before her on the battered deck, his too-real face fixed on hers, reassuring.

Then the Universe returned.

 Arrow Maker was falling out of the world.

He sat in the craft - this pod, as Uvarov had called it - with his bow and quiver piled neatly on the seat next to him. His bare legs dangled over his chair’s smooth lip. There was a simple control console, just within his reach before him.

The pod’s walls were transparent, making the cylindrical hull almost invisible. The pod was nothing, less sheltering than an insubstantial dream; the four seats, with Maker and his incongruous, futile bow, seemed to be dropping unsupported through the air.

Uvarov had pointed out the pod to him. Maker had barely been able to see it - a box of translucent strangeness in a world of strangeness.

Uvarov had told him to get into the pod. Maker, without thought, it seemed, had obeyed.

Through the floor of the pod he could see the port approaching. It was a rectangle set in the base of the lifedome, bleak and unadorned, bordered by a line of pale brilliance. He could still see stars through the lifedome base, but he realized now that it wasn’t perfectly transparent. It returned some reflection of the sourceless inner light of the lifedome, making it a genuine floor across the world. Perhaps a layer of dust had collected over the base during the long centuries, spoiling its pristine clarity.

By contrast there was nothing within the expanding frame of the port -  nothing, not even Uvarov’s stars. The frame was rising towards him, preparing to swallow him and this foolish craft like an opening mouth.

The port was a doorway to emptiness.

He felt his bowels loosen. Fear was constantly with him, constantly threatening to erupt from his control . . .

Spinner’s voice sounded small, distorted, emanating from the air. ‘Maker? Can you hear me? Are you all right?’

He cried out and gripped the edges of his seat. His throat was so tight with tension he couldn’t speak. He closed his eyes, shutting out the huge, bizarre unrealities around him, and tried to get some control. He lifted his hands to his waist; he touched the liana rope Spinner had wrapped around him as a good luck talisman, just before his departure.

‘Maker? Arrow Maker?’

‘ . . . Spinner,’ he gasped. ‘I can hear you. Are you all right?’

She laughed, and just for a moment he could visualize her round, sardonic face, the way she would push her spectacles up her short nose. ‘That’s hardly the point, is it? The question is, are you all right?’

‘Yes.’ He opened his eyes, cautiously. The invisible engines of this bubble-pod hummed, almost silently, and below him the exit from the lifedome was a floor of grey emptiness, expanding towards him with exquisite slowness. ‘Yes, I’m all right. You startled me a bit, that’s all.’

‘I’m not surprised.’ The voice of the tall, dry man from the Decks - Morrow - was rendered even more flat than usual by the distortions of the hidden communications devices. ‘Maybe we should have spent more time showing you what to expect.’

‘Is there anything you want?’

‘Yes, Spinner-of-Rope.’ Arrow Maker felt small, fragile, isolated, like a child in a vehicle made for adults. All around him there was a sharp, empty smell: of plastic and metal, an absence of life. He longed for the rich humidity of the jungle. ‘I wish we could go home,’ he told his daughter.

‘For Life’s sake, stop this babbling.’ The voice of Garry Uvarov was like a rattle of bone against glass. ‘Arrow Maker,’ Uvarov said. ‘Where are you?’

Maker hesitated. The lifedome exit was huge beneath him now - he was so close to it, in fact, that its corners and edges were foreshortened; the semitransparent surface of the lifedome turned into a rim of distant, star-spangled carpet around this immense cavity. He felt himself cringe. He reached out blindly  for his bow and clutched it to his chest; it was a small token of normality in this world of strangeness. ‘I can’t be more than a dozen feet from the exit. And I—’

The lip of the port, brightly lit, slid upwards around the pod, now; Arrow Maker felt as if he were being immersed in some bottomless pool.

 When she understood the birds were trying to feed her, she tried to pick out individuals among the huge flocks. She told herself she wanted to study the birds: learn more of their life-cycle, mediated as it was by baryonic matter, and perhaps even try to become empathetic with the birds, to try to comprehend their individual and racial goals.

But making friends with photino birds - forming contact with individuals in anything like a conventional human sense - simply wasn’t a possibility for her, it emerged. They were so nearly alike - after all, she reflected, given their simple reproductive strategy the birds were very nearly clones of each other - that it was all but impossible for her to tell them apart. And, on their brief orbits around the Sun, they flashed past her so quickly. She certainly couldn’t identify them closely enough to follow individuals through consecutive orbits past her.

So - though she was surrounded by the birds, and bathed in their strange, luminous generosity - Lieserl remained, still, fundamentally alone.

She felt intense disappointment at this. At first she told herself that this was a symptom of her limited understanding of the birds: Lieserl, as the frustrated scientist.

But this was just a rationalization, she knew.

She forced herself to be honest. What some part of her really wanted, deep down, was for the photino birds to accept her - if not as one of their own, then as a tolerable alien in their midst.

When she first diagnosed this about herself, she felt humiliated. For the first time she was glad there was nobody observing her, no latter-day equivalent of Kevan Scholes studying her telemetry and deducing her mental state. Was she really so pathetic, so internally weak, that she needed to cling to crumbs of friendship - even from these dark-matter creatures, whose alienness from her was so fundamental that it made the differences between humans and Qax look like close kinship?

Was she really so lonely?

The subsequent embarrassment and fit of self-loathing took a long time to fade.

Individual contact with the birds would be meaningless anyway. Since they were so alike, their behaviour as individuals so undifferentiated, racial goals seemed far more important to the birds than individual goals. Personality was subsumed beneath the purpose of the species to a far greater extent than it ever had been with humans - even at the time of the Assimilation, she thought, when opposition to the Xeelee had emerged as a clear racial goal for humanity.

She watched the birds breed, endlessly, the swarms of clumsy young sweeping on uncontrolled elliptical orbits around the Sun’s core in pursuit of their parents.

The birds’ cloning mode of reproduction seemed to shape the course of their lives.

At first the cloning seemed restrictive - even claustrophobic. Racial goals, downloaded directly from the mother’s awareness into the young, overrode any individual ambitions. The young were robots, she decided, programmed from birth to fulfil the objectives of the species.

But then, so had she been programmed by her species - and so, to some extent, had every human who had ever lived, she thought. It was all a question of degree.

And anyway, would it really be so terrible, to be a photino bird?

With species-objective programming must come an immense fund of wisdom. The youngest photino bird would come to awareness with an expanded set of racial memories and drivers surely beyond the comprehension of any human.

Phillida had boasted that she - Lieserl - would become, with her close and accurate control of her memories and the functions of her mind, the most  conscious human who had ever lived. Maybe that was once true. But, even at the height of her powers, Lieserl’s degree of awareness was surely a mere candle compared to the immense conscious power available to the humblest of the photino birds.

And perhaps, she thought wistfully, these birds were all components of some extended group-mind - perhaps to analyse the consciousness of any individual bird would be as meaningless as to study the awareness of a single component in her own processing banks, or one neurone in the brain of a conventional human.

Perhaps.

But that didn’t seem important to Lieserl, compared to the sense of belonging  the birds must share.

Lieser1, the eternal outsider, watched the birds sweep past her in their lively, co-ordinated flights. She felt awe - and something else: envy.

 She pulled away from the shrinking core of the Sun, out through the searing hydrogen-fusing shell, and soared up into the envelope - the bloated, gaseous mantle that the outer forty per cent of giant-Sun’s mass had become. The envelope was a universe of thin gas - so thin, she imagined, that if she tried hard enough she could see out through these teeming layers, to the stars beyond (or what was left of them).

The Sun was a red giant. It had become a pocket cosmos in itself, with its own star - the hydrogen-fusion shell around the dead core - blazing at the centre of this clogged, gas-filled space. But the outer layers, the mantle, had become so swollen that they utterly dwarfed the core. In fact, the dimensions of the Sun were like those of an atom, she realized, with the shrunken, blazing core occupying the same proportion of space within its mantle-cloud as did the nucleus of an atom within its cloud of electrons.

The photino birds clustered around the Sun’s shrinking heart, sipping relentlessly at its energy store. She was outside the bulk of the flock now - although some outriders still swept past her, on their way into the flock from the Universe  outside. With a new feeling of detachment, she started to experience a deepening sense of disquiet at the activities of the birds. From this perspective, the birds seemed like carrion, she thought, or tiny, malevolent parasites.

Restless, disturbed, Lieserl moved through the huge envelope. There was  structure here, even in this immense volume, she saw. The photosphere of the new red giant - its huge, glowing surface - had actually become less opaque to radiation; its temperature had fallen so far that electrons had recombined with nuclei, increasing the transparency of the surface layers. So - even though its surface temperature had dropped - the Sun was actually radiating more energy, overall, than it had done before its swelling.

To fuel this increased luminosity, immense convection cycles had started - cells which spanned millions of miles, and which would persist for hundreds of days. The convection cycles dug deep into the mantle to haul energy out of the core regions to be pumped out to space - and along with the energy dredging, Lieserl saw, the convection was changing the composition of the Sun, polluting the outer regions with nucleosynthesis products like nitrogen-14, dug out of the core regions.

Coherent maser radiation flashed along the flanks of the convection cells, startling her with its intensity.

As she travelled through the thin gas she felt a faint buffeting, a rocking of the exotic-matter framework of her Interface.

There was turbulence here. The convection process wasn’t perfectly efficient, and energy, struggling to escape from the inner regions, was forced to dissipate itself in a complex, space-filling array of turbulent cells. The Sun’s magnetic field was affected by this turbulence. She saw how the flux was pushed out of the interior of the cells, to form fine sheets across the cells’ surfaces - but the sheets were unstable, and they burst like sheets of soap film, leaving ropes of flux at the intersections of the turbulence cells. Lieserl swam through a million-mile mesh of the magnetic flux ropes.

It was bizarre to think that - if she wished - she could travel out as far as the old orbital radius of Earth, without ever leaving the substance of the Sun.

Lieserl knew - with remote, abstract sadness - that the inner planets, out as far as Earth, must have been consumed in the Sun’s cooling, red-tinged mantle. She remembered her brief, golden childhood: the sparkling beaches of the Aegean, the sharp, enticing scent of the sea, the feel of sand between her babyish toes. Perhaps humans, somewhere, were still enjoying such experiences.

But Earth, the only world she had known, was gone forever.
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‘Arrow Maker, tell me what you see. Can you see the stars?’ Arrow Maker looked down, through the pod hull. ‘I don’t understand.’

Uvarov’s voice, disembodied, became ragged; Arrow Maker imagined the old man thrashing feebly beneath his blanket. ‘Can you see Sol? You should be able to, by now. Arrow Maker - is Earth there? Is—’

‘No.’

‘Maker—’

‘No.’

Arrow Maker shouted the last word, and Uvarov subsided.

The illuminated lip of the port had passed right over the pod now; it was visible to Maker as a frame of light above his head. The outer darkness had enclosed the pod . . . No, he was thinking about this in the wrong way. The darkness was the Universe; as if in some obscene, mechanical birth, the pod had been expelled from the lifedome into the dark.

The base of the lifedome hung over him like a huge belly of glass and metal, receding slowly, its curvature becoming apparent. And through it - distorted, rendered misty by the base material - he made out the light-filled interior of the dome. He could see bits of detail: elevator shafts from the decks above, control consoles like the one at which he’d left Spinner, Morrow and Uvarov - why, if he had eyes sharp enough, he could probably look up now and see the soles of his daughter’s feet.

Suddenly the reality of it hit him. He had travelled outside the lifedome. He was beyond its protective hull - perhaps the first human to have ventured outside in half a millennium - and now he was suspended in the emptiness which made up most of the forbidding, lifeless Universe.

‘Arrow Maker. Talk to us.’

Arrow Maker laughed, his voice shrill in his own ears. ‘I’m suspended in a glass bubble, surrounded by emptiness. I can see the lifedome. It’s like—’

‘Like what?’ Morrow’s voice, sounding intrigued.

‘Like a box of light. Quite - beautiful. But very fragile-looking . . .’

Uvarov cut in, ‘Oh, give me strength. What else, Arrow Maker?’

Arrow Maker twisted his head, to left and right.

To the right of the pod, an immense pillar of sculpted metal swept through space. It was huge, quite dwarfing the pod, like the trunk of some bizarre  artificial tree. It merged seamlessly with the lifedome, and it was encrusted with cups, ribs and flowers of shaped metal.

Maker described this.

‘The spine,’ Uvarov said impatiently. ‘You’re travelling parallel to the spine of the GUTship. Yes, yes; just as I told you. Arrow Maker, can you see the Interface? The wormhole—’

Arrow Maker leaned forward and peered down, past the seats and stanchions, through the pod’s base. This spine descended for a great distance, its encrustation of parasitic forms dwindling with perspective, until the spine narrowed to a mere irregular line. The whole form was no less than three miles long, Uvarov had told him.

Beyond the spine’s end was a sheet of light which hid half the sky. The light was eggshell-blue and softly textured; it was like a vast, inverted flower petal, ribbed with lines of stronger, paler hue. As Arrow Maker watched he could see a slow evolution in the patterns of light, with the paler lines waving softly, coalescing and splitting, like hair in a breeze. The light cast blue highlights, rich and varying, from the structures along the spine.

He was looking at the GUTdrive: the light came from the primeval energies, Uvarov had told him, which had hurled the ship and all its cargo through space and time for a thousand years.

Silhouetted against the sheet of creation light, just below the base of the spine, was a dark, irregular mass, too distant for Arrow Maker to resolve: that was the tethered ice asteroid, which still - after all these years - patiently gave up its flesh to serve as reaction mass for the great craft. And—

‘Uvarov. The Interface. I see it.’

There, halfway down the spine’s gleaming length, was a tetrahedral structure: edged in glowing blue, tethered to the spine by what looked like hoops of gold.

‘Good.’ He heard a tremulous relief in Uvarov’s voice. ‘Good. Now, Arrow Maker - look around the sky, and describe the stars you see.’

Arrow Maker stared, beyond the ship. The spine, the Interface, were suspended in darkness.

Uvarov’s speech became rushed, almost slurred. ‘Why, we might be able to place our position - and the date - by the constellations. If I can find the old catalogues; those damn survivalists in the Decks must have retained them. And—’

‘Uvarov.’ Arrow Maker tried to inject strength into his voice ‘Listen to me. There’s something wrong.’

‘There can’t be. I—’

‘There are no constellations. There are no stars.’ Beyond the ship there was only emptiness; it was as if the great ship, with its flaring drive and teeming lifedome, was the only object in the Universe . . .

No, that wasn’t quite true. He stared to left and right, scanning the equator of the grey-black sky around him; there seemed to be something there - a ribbon of light, too faint to make out colour.

He described this to Uvarov.

‘The starbow.’ Uvarov’s voice sounded much weaker, now. ‘But that’s impossible.  If there’s a starbow we must be travelling, still, at relativistic velocities. But we can’t be.’ The old, dead voice cracked. ‘Maker, you’ve seen the stars yourself.’

‘No.’ Arrow Maker tried to make his voice gentle. ‘Uvarov, all I’ve ever seen were points of light in a skydome . . . Maybe they weren’t stars at all.’

If, he thought ruefully, the stars ever existed at all.

He stared at the mass of the spine as it slid upwards past him, suddenly relishing its immensity, its detail. He was glad there were no stars. If this ship was all that existed, anywhere in the Universe, then it would be enough for him. He could spend a lifetime exploring the worlds contained within its lifedome, and there would always be the forest to return to. And—

Light filled the cabin: a storm of it, multicoloured cubes and spheres which swarmed around him, dazzling him. Then, as suddenly as they had appeared, the cubes hurtled together and coalesced.

There was a man sitting beside Arrow Maker, inside the pod, dressed in a grey-silver tunic and trousers. His hands were in his lap, folded calmly, and through his belly and thighs Arrow Maker could see the quiver of arrows he’d left on the chair - he could actually see the quiver, through the flesh of the man.

The man smiled. ‘My name’s Mark - Mark Bassett Friar Armonk Wu. Don’t be frightened.’

Arrow Maker screamed.

 Lieserl swam with the photino birds through the heart of the bloated Sun. The photino birds appeared to relish Sol’s new incarnation. Plasma oscillations caused energy to flood out of the core, in neutrino-antineutrino pairs, and the birds swooped around the core, drinking in this glow of new radiance.

The matter in the inert, collapsing core had become so compressed it was  degenerate, its density so high that the intermolecular forces that governed its behaviour as a gas had broken down. Now, the gravitational infall was balanced by the pressure of electrons themselves: the mysterious rule of quantum mechanics called the Pauli Exclusion Principle, which ensures that no two electrons can share the same energy level.

But this new state of equilibrium couldn’t last for long, Lieserl realized. The shell of fusing hydrogen around the core continued to burn its way outward, raining helium ash down on the core; and so the core continued to grow, to heat up.

Now that the inner planets were gone, she felt utterly isolated.

Why, even the stone-faced bureaucrats of the Assimilation period had been contact of a sort. She’d found it immensely valuable to be able to share impressions with somebody else - somebody outside her own sensorium. In fact she wondered if it were possible for any human being to remain sane, given a long enough period without communication.

But then again, she thought wryly, she wasn’t a human being . . .

Into Lethe with that. She closed her eyes and stretched. She took a slow, careful inventory of her Virtual body-image. She wriggled her fingers, relishing the detailed feel of sliding tendons and stretching skin; she arched her back and  felt the muscles at the front of her thighs pull taut; she worked her feet forward and back, as if she were training for some celestial ballet, and focused on the slow, smooth working of her ankles and toes.

She was human, all right, and she was determined to stay that way - even despite the way she’d been treated by humans themselves, in her brief, but still vivid, corporeal life. What had she been but a freak, an experiment that had ultimately been abandoned?

She didn’t owe people anything, she told herself.

Maybe.

But again that buried urge to communicate all this gripped her: she felt she had to tell someone about all this, to warn them.

But those feelings weren’t logical, she knew. Since the wormhole telemetry link had been shut down she had no way to communicate anyway. And while she had dreamed, here inside the imperilled heart of the Sun, five million years had worn away in the Solar System outside. For all she knew there might be no humans left alive, anywhere, to hear whatever she might have to say.

. . . Still, she itched to talk.

Again, maser radiation shone out of a convection cell and sparkled over her, bright and coherent.

Intrigued, she followed the path of one of the convection cells as it swept out of the heart of the Sun, bearing its freight of heat energy; she tried to trace the source of the maser light.

The radiation, she found, was coming from a thin trace of silicon monoxide in the mantle gas. Collisions between particles were pumping the gas with energy, she saw - leaving the monoxide molecules in an unstable, excited state, rotating rapidly.

A photon of just the right frequency, impacting a pumped molecule, could cause the molecule to tip out of its unstable state. The molecule shed energy and emitted another photon of the same frequency. So the result was two photons, where one had been before . . . And the two photons stimulated two more atoms, resulting in four photons . . . A chain reaction followed, growing geometrically, with a flood of photons from the stimulated silicon monoxide molecules - all at the same microwave frequency, and all coherent - with the same phase.

Lieserl knew that to get significant maser effects, pumped molecules had to be arranged in a line of sight, to get a long path of coherence. The convection cells, with their huge, multimillion-mile journeys to the surface and back, provided just such pathways. Maser radiation cascaded up and down the long flanks of the cells, spearing into and out of the helium core.

The maser radiation could even escape from the Sun altogether, she saw. The convection founts grazed the surface, at their most extreme points; maser energy was blasted out, tangential to the surface of the swollen Sun, forming tiny, precise beacons of coherent light.

And the maser beacons were, she realized with a growing excitement, very, very distinctive.

Excited, she swept back and forth through the huge convection cells. It wasn’t difficult, she found, to disrupt the form of the coherent silicon monoxide maser beams; she imposed structure on the beams’ polarization, phasing and coherent lengths.

She started with simple signals: sequences of prime numbers, straightforward binary arrays of symbols. She could keep that up almost indefinitely; thanks to the time it took for the coherent radiation to reach their firing points at the surface, it was sufficient for her to return to the convection cells every few days to re-initiate her sequence of signals. She could trace echoes of her signals, in fact, persisting even in the downfalling sides of the cells.

Then, as her confidence grew, she began to impose meaningful information content on her simple signal structure. With binary representations of images in two and three dimensions, and with data provided in every human language she knew, she began to relate the story of what had happened to her, here in the heart of the Sun - and of what the photino birds were doing to mankind’s star.

Feverishly she worked at the maser signals, while the final death of the Sun unravelled.

 In the stern galley of the Great Britain, Louise sat before her data desks. The little pod from the lifedome showed up as a block of pixels sliding past a schematic of the Northern.

Over the radio link she heard screams.

‘Oh, for Lethe’s sake, Mark, don’t scare him completely out of his mind.’

Mark sounded hurt. ‘I’m doing my best.’

Louise felt too tired, too used up, to cope with this sudden flood of events.

She tried, sometimes, to remember how it had been to be young. Or even, not quite so old. It might have been different if Mark had survived, of course: his AS system had imploded after four centuries, not long after he and Louise had moved out of the lifedome and into the Britain. Maybe if Mark had lived, if she’d spent all these years with another person - not alone - she wouldn’t have ended up feeling so damn stale.

She comforted herself with the thought that, whatever was going on today, the Northern’s immense journey was nearing its end, now. Another few decades, when she had shepherded the wormhole Interface and motley inhabitants of the lifedome - those who’d survived among those battling, swarming masses - through all these dreadful years, she would be able to let go at last. Maybe she  would implode then, she thought, like some dried-up husk.

She called up a projection of its trajectory. ‘Well, it’s not heading for the  Britain,’ she told Virtual-Mark. ‘It’s moving past us . . .’

A new voice came crackling out of her data desk now, ‘Arrow Maker. Arrow Maker. Listen to me. You must reach the Interface. Don’t let them stop you . . .’

To Louise, this was a voice from the dead past. It was distorted by age, almost reduced to a caricature, echoing as if centuries were empty rooms.

She localized the source of the transmission - a desk in the base of the  lifedome, near the pod hangars - and she threw open a two-way link. ‘Uvarov? Garry Uvarov?’

The voice fell silent, abruptly.

She heard Mark, in the pod, saying, ‘Now just take it easy. I know this is strange for you, but I’m not going to hurt you.’ A pause. ‘I couldn’t if I tried. I’ll tell you a secret: I’m not real. See? My hand is passing right through your arm, and—’

More screams, even shriller than before.

Oh, Mark . . .

‘Come on, Uvarov,’ she said. ‘I know it’s you. I still recognize that damn Moon accent. Speak to me.’

‘Oh, Lethe, Louise,’ Mark reported, ‘he’s gone crazy. He’s grabbed the stick: he’s accelerating - right towards the Interface.’

Mark was right, she saw; the craft’s speed had increased, and it was clearly heading to where the wormhole Interface was cradled in its web of superconducting hoops, bound magnetically to the structure of the GUTship.

She punched in quick queries. Less than two minutes remained before the pod reached the Interface.

‘Uvarov, listen to me,’ she said urgently. ‘You must respond. Please.’ While she spoke, her hands flew over the desks; she ordered her processors to find some way to take control of the pod. She cursed herself, silently, for her carelessness. She’d had centuries, literally, to find ways of immobilizing the lifedome pods. But she’d never imagined this scenario, some crazy savage with a painted face taking a pod into the Interface while they were still relativistic.

Well, she damn well should have imagined it.

‘Uvarov. You must respond. We’re still in flight.’ She tried to imagine the old eugenicist’s condition, extrapolating wildly from the few words she’d heard him speak. ‘Uvarov, can you hear me? You have to stop him - the man in the pod, this Arrow Maker. He’ll destroy himself . . .’ And, she thought sourly, maybe the whole damn ship as well. ‘You know as well as I do that the Interface can’t be used during the flight. The kinetic energy difference between our Interface and the one back in the past will make the wormhole unstable. If your Arrow Maker flies that pod in there, he’ll wreck the wormhole.’

‘You’re lying,’ Uvarov rasped. ‘The journey’s over. We’ve seen the stars.’

‘Uvarov, listen to me. We’re still relativistic.’ She turned to peer out of the galley’s small windows. The Britain was suspended beneath the belly of the lifedome, so that the dome was huge and brilliant above her; the spine pierced space a few hundred yards away. And, all around the spine, the starbow - the ring of starlight aberrated by their motion - gleamed dully, infinitely far away.

With a small corner of her mind, she longed to shut this out, to erect some Virtual illusion to hide in.

‘I can see the damn starbow, Uvarov. With my own eyes, right now. We’re decelerating, but we’re still relativistic. We have decades of this journey ahead of us yet . . .’ Was it possible Uvarov had forgotten?

In the background she could hear Mark’s voice patiently pleading with the primitive in the pod; her desks showed her endless representations of the  processors’ failed attempts to override the pod’s autonomous systems, and the astonishingly rapid convergence of the pod with the Interface.

 He pushed the crude control as far forward as it would go. The pod hurtled past the spine. He felt mesmerized, bound up in the extraordinary events around him, beyond any remnants of fear.

Once again a frame of light embraced the pod, expanding, enclosing, like a swallowing mouth. This time, the frame was triangular, not rectangular; it was rimmed by blue light, not silver-white. And it contained - not a bleak, charcoal-grey emptiness - but a pool of golden light, elusive, shimmering.

There were stars in that pool. How ironic it was, thought Arrow Maker, that perhaps here at last he would find the stars of which old, mad Uvarov had dreamed.

The ghost-man - Mark - was still speaking to him, urgently; but the ghost was crumbling into cubes of light, which scattered in the air, shrinking and melting.

Arrow Maker barely noticed.

 Suddenly, she thought she understood.

She spoke rapidly. ‘Uvarov, listen. Please. The skydome above the forest  isn’t truly transparent. It’s semisentient - it’s designed to deconvolve the distorting effects of the flight, to project an illusion of stars, of normal sky. Garry, can you hear me? The skydome shows a reconstruction of the sky - and I think you’ve forgotten that it’s a reconstruction. The forest people can’t have seen the stars.’ She tried to find words to reach this man, whom she’d first known a thousand years ago. ‘I’m sorry, Garry. I truly am. But you must make him turn back.’

‘Louise.’ Mark’s voice was clipped, urgent. ‘Arrow Maker is not responding. I’m starting to break up; we’re already within the exoticity field of the Interface, and—’

Uvarov screamed, ‘The Interface, Arrow Maker! You’ll travel back across five million years - tell them we’re here, that we made it. Arrow Maker!’

Now there were other voices on Uvarov’s link: a man, a girl ‘Maker! Maker! Come back . . .’

Mark’s voice faded out.

On Louise’s desk, the gleaming, toylike images, of pod and Interface, converged.

 The blue-white framework was all around him now, its glow flooding the cabin of the pod with shadowless light and banishing the spine and lifedome, as if they were insubstantial. The pod shuddered, its framework glowing blue-violet.

The voice of Spinner-of-Rope, his daughter, became indistinct.

He called to her: ‘Look after your sister, Spinner-of-Rope.’

He couldn’t make out her reply. Soon there was only the tone of her dear voice, pleading, pressing.

A tunnel - lined by sheets of light, shimmering, impossibly long - opened out before him.

He sank into the golden pool, and even Spinner’s voice was lost.

 Louise massaged her temples and closed her eyes. There was nothing more she could do. Not now.

She remembered how it had become clear - early in the flight, after a shockingly short time - that the Northern’s fragile artificial society was going to collapse. Mark had helped her understand the cramped social dynamics going on inside the lifedome: the dome contained a closed system, he said, with positive socio-feedback mechanisms leading to wild instabilities, and . . .

But understanding hadn’t helped them cope with the collapse.

The first rebellion had been inspired by one of Louise’s closest allies: Uvarov, who had led his eugenics-inspired withdrawal to the forest. After that Paradoxa - or rather, the Planners who had turned the original Paradoxa philosophy into a bizarre ideology - had subverted whatever authority Louise had retained and imposed its will on the remaining inhabitants of the lifedome.

Louise and Mark had withdrawn to this place: to the converted, secure  Great Britain. From here Louise had isolated the starship’s essential systems - life support and control - from the inhabitants of the dome. During the long centuries since - long after Mark’s death, long after the occupants of the dome had forgotten her existence - she had watched over the swarming masses within the lifedome: regulating their air, ensuring the balance of the small, enclosed ecologies was maintained, guiding the ship to its final destination.

What the people did to each other, what they believed, was beyond her control. Perhaps it always had been. All she strove to do was to keep as many as possible of them alive.

But now, if the wormhole was lost, it had all been for nothing. Nothing.

 The kinetic energy of the pod shattered the spacetime flaw that was the wormhole. The portal behind it imploded at lightspeed, and gravititional waves and exotic particles pulsed around the craft.

Arrow Maker felt the air thicken in his lungs, cold settling over his bare skin. The pod jolted, and he was almost thrown out of his seat; calmly he unwrapped Spinner’s liana-rope from his waist and tied it around his torso and the seat, binding himself securely.

He held his hands before his face. He saw frost, glistening on his skin; his breath steamed in the air before him.

The pod’s fragile hull cracked and starred; one by one the craft’s systems - its heating, lights, air - collapsed under the hammer-blows of this impossible motion.

Through a transient network of wormholes which collapsed behind him in storms of heavy particles and gravity waves, Arrow Maker fell across past and future, the light of collapsing spacetime playing over his shivering flesh.

Light flared from the Interface. It gushed from every face of the tetrahedron like some liquid, bathing the Northern in violet fire.

It was like a small sun.

The starship shuddered. The steady glow of the GUTdrive flickered - actually flickered, for the first time in centuries. The Britain, old and fragile in its cradle, rocked back and forth, and Louise heard a distant clatter of falling objects, the incongruously domestic sound of sliding furniture.

All over the lifedome, lights flickered and died.
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He was the last man.

He was beyond time and space. The great quantum functions which encompassed the Universe slid past him like a vast, turbulent river, and his eyes were filled with the grey light against which all phenomena are shadows.

Time wore away, unmarked.

And then—

 There was a box, drifting in space, tetrahedral, clear-walled.

From around an impossible corner a human walked into the box. He was dressed in treated animal skins. He was gaunt, encrusted in filth, his skin ravaged by frost.

He stared out at the stars, astonished.

 Michael Poole’s extended awareness stirred.

Something had changed. History had resumed.

 PART III

 EVENT : SOL




15

Louise Ye Armonk stood on the pod’s short ladder. Below her, the ice of Callisto was dark, full of mysterious depths in the smoky Jovian ring-light.

She felt a starburst of wonder. For the first time in a thousand subjective years she was going to walk on the surface of a world.

She stepped forward.

Her feet settled to the ice with a faint crunch. Her boots left well-defined, ribbed prints in the fine frost which coated Callsto’s surface.

The thick environment suit felt heavy, despite the easiness of Callisto’s thirteen-per-cent-gee gravity. Louise lifted her hands and pressed her palms together; she was barely able to feel her hands within the clumsy gloves. The suit was a thousand years old. Trapped inside this thing she felt deadened, aged, as if she were forced to work within some glutinous fluid.

She looked around, peering through her murky faceplate, squinting to make out detail through the plate’s degraded image-enhancement. As her sense of wonder faded, she felt irritation grow; she knew it was weak of her, but, damn it, she missed the crystal clarity of her Virtual dioramas.

Jupiter and Sol were both below the little moon’s infinite-flat, icy horizon: but Jupiter’s new rings arced spectacularly out of the horizon and across the sky. The ring system’s far edge occluded the stars, razor-sharp, and the ice and rock particles of the rings sparkled milky crimson in the cool, distant sunlight.

The rings were like a huge artifact, she thought. Here, a mote on a plain of ice, she felt dwarfed to insignificance.

She tipped back her head and looked at the stars.

It had already been a year since the Northern’s speed had dropped sufficiently for the last relativistic effects to bleach from the Universe, a year in which they’d slowly coasted in from the outer System to Jupiter. The Northern had been in orbit around the Jovian moon for several days now, and Morrow had been working down here for most of that time. Preliminary scans from the Northern  had told them that there was something buried inside the freshly frozen Callisto ice - something anomalous. Morrow, with his team of ‘bots, was trying to find out what that was.

But this was Louise’s own first trip down to the surface. And the experience of being immersed in a sky - a genuine, spread-out, distortion-free starry sky - was an unnerving novelty to Louise, after so long being surrounded by the washed-out starbow of near-lightspeed.

But what a sky it was - a dull, empty canopy of velvet, peppered by the corpses of stars: wizened, cooling dwarfs, the bloated hulks of giants - some huge enough to show a disc, even at interstellar distances - and, here and there, the traceries of debris, handfuls of spider-web thrown across the sky, which marked the sites of supernovas.

There was a grunt, and a diffuse shadow fell across the ice.

Louise turned. Spinner-of-Rope was making her slow, cautious way out of the pod after her. Spinner’s small body, made bulky by the suit, was silhouetted against the pod lights. She placed each footstep deliberately on the surface, and she held her arms out straight.

Louise grinned at Spinner. ‘You look ridiculous.’

‘Oh, thanks,’ Spinner said sourly. Through the dully reflective faceplate Louise could see the glint of Spinner’s spectacles, the glare of face paint, the white of Spinner’s teeth. Spinner said, ‘I just don’t want to go slip-sliding across this ice-ball of a moon.’

Louise looked down and scuffed the surface with her toe, leaving deep scratches. Within the ice she could see defects: planes, threads and star-shaped knots, imperfections left by the freezing process. ‘This is ice, but it’s not exactly smooth.’

Spinner waddled up to her and sniffed; the noise was like a scratch in Louise’s earpiece. ‘Maybe,’ Spinner said. ‘But it’s a lot smoother than it used to be.’

‘. . . Yes.’

‘Look,’ Spinner said, pointing. ‘Here comes the Northern.’

 Louise turned and peered up, dutifully. The Northern, trailing through its hour-long orbit, was a thousand miles above the surface. Subvocally she ordered her faceplate to enhance the image. The ship became a remote matchstick, bright red in the light of Sol; it looked impossibly fragile, like some immense toy, she thought. The asteroid ice which had provided reaction mass for so long was a dark, anonymous lump, barely visible now that the great blue flame of the GUTdrive had been stilled after its thousand-year service. The spine, with its encrustation of antennae and sensor ports, was like an organic thing, bony, coated by bleached parasites. Red sunlight pooled like blood in the antennae cups. Still fixed to the spine was the wreckage of the wormhole Interface - twisted so that its tetrahedral form was lost beyond recognition, the electric-blue sparkle of its exotic matter frame dulled.

And the lifedome itself - eggshell-delicate - was huge atop that skinny spine, like the skull of a child. Most of the dome was darkened - closed up, impenetrable - but the upper few layers still glistened with light.

Within those bland walls, Louise reflected, two thousand people still went about their small, routine lives. Beyond Louise and her close companions, there were very few within the lifedome’s fragmented societies who even knew that the Northern’s immense journey was, at last, over.

‘How are you doing down there?’

She winced. The sudden voice in her ear had been raucous, overloud - another problem with this damn old suit.

‘Mark, I’m fine. How are you?’

‘What can you see? What are you thinking?’

‘Mostly I can see the inside of this faceplate. Couldn’t you have got it cleaned up? It smells like something’s been living in it for a thousand years.’

He laughed.

‘ . . . I see the stars. What’s left of them.’

‘Yes.’ Mark was silent for a moment. ‘Well, it’s just as we suspected from the deconvolved reconstructions during the flight . . . but never quite believed, maybe. It’s the same picture all over the sky, Louise; we’ve found no exceptions. It’s incredible. In the five million years of our flight, stellar evolution has been forced through at least five billion years. And the effect isn’t limited to this Galaxy. We can’t even see the Lesser Magellanic Cloud, for example.’

The sky was lowering, oppressive. She said, ‘Paradoxa got it about right, didn’t they? Remember the projections they showed us in the Virtual dome in New York, when they recruited us?’

‘Yes . . . wizened stars, faded galaxies. Depressing, isn’t it?’

She smiled. ‘Maybe. But the sky’s become an astrophysicist’s dream lab.’

‘But it can’t have been much of a dream for anyone left alive here, in the Solar System, when those novae and supernovae started going off. The sleet of hard radiation and massive particles must have been unrelenting, for a million years . . .’

‘Yes. A hard rain indeed. That will have sterilized the whole damn place—’

‘—if there had been anyone left alive here by then. Which we’ve yet to find evidence of. Well, we’re still following up our four leads - the maser radiation coming out of the Sun, the very strange gravity waves coming from Sagittarius, the artifact in the ice, here on Callisto, and that weak beacon in transPlutonian space . . . But we’re no further forward understanding any of it.’

‘I can see the forest,’ Spinner murmured, her faceplate upturned.

Louise studied the lifedome more carefully, enhanced the image with artificial colours - and there, indeed, she could see a thin layer of Earth green at the leading edge of the lifedome, the layer of living things stained dark by the aged sunlight.

That pet forest, she thought suddenly, might be the only green left, anywhere in the Universe.

Absurdly, she felt her throat tightening; she found it difficult to pull her gaze away from that drifting particle of home.

There was a hand on her arm, its weight barely registering through the numbing, stiff fabric of the suit. Spinner smiled. ‘I know how you feel.’

Louise peered through the faceplate at this odd girl-woman, with her glinting spectacles and her round, childish face.

After Spinner’s father had wrecked the Interface - and with it, any chance of getting home again - Louise had offered Spinner and her people AS-treatment. And, looking at Spinner now, fifty years later, it was hard to remember that this was no longer a child, but a sixty-five-year-old woman.

‘I doubt you know how I feel,’ she said coldly. ‘I doubt it very much.’

Spinner studied her for a few moments, her painted face expressionless behind her plate.

 They climbed back into the pod.

The little ship rose to a height of a mile, then levelled off and coasted parallel to the surface. Louise looked back. Their landing jets had blown a wide, shallow crater in the ice; it marred a plain which stretched, seamless and featureless, to the close horizon.

Louise sat in her seat; surrounded by the disconcertingly transparent hull, she felt - as always, in these pods - as if she were suspended in space. Below them the Callisto plain was a geometrical abstraction; above them, Northern  climbed patiently past the deep, gleaming rings of Jupiter, a spark against those smooth arcs.

The main activity on Callisto was centred around Morrow’s excavation site on the far side of the moon, the Jupiter-facing side. The purpose of this jaunt was to have a general scout, and to give Spinner-of-Rope some more experience of working outside the ship, the feel of standing on a planet surface . . . Even, Louise thought, a surface so featureless, and with a sky so bare, that the moon had become almost an abstract representation of a planet.

Still, Louise knew it did her good to get away from the ship that had been her home, and prison, for so many centuries - and which, barring a miracle, was going to have to sustain her and her people for the rest of her life. Callisto was - had been - Jupiter’s eighth moon, one of the four big Galilean satellites. At the time of Northern’s launch, Callisto had been a ball of water ice and rock, heavily cratered. Debris had been sprayed across the mysterious surface from the bright cores of the impact craters; from space, Callisto had looked like a sphere of glass peppered by gunshots. One basin - called Valhalla - had been four hundred miles across, an immense amphitheatre surrounded by concentric terrace-like walls.

Louise remembered how human cities, feeding on Callisto’s ancient water, had glinted in the shadows of Valhalla’s walls, shining like multicoloured jewels.

Well, the craters had gone now - as had Valhalla, and all the cities. Gone without trace, it seemed. Callisto had been wiped smooth, unblemished save for her own footsteps.

During, or after, the depopulation, Callisto had been caused to melt. And, when the moon froze once more, something had been trapped in the ice . . .

The pod skimmed around the smooth limb of the moon. They were heading over the moon’s north pole, and soon, Louise realized, they would be passing over the sharp terminator and into daylight.

. . . Or what passed for daylight, in these straitened times, she thought. Beside her, Spinner fitted her faceplate over her head, leaving it open below her mouth. She peered around, through the flimsy walls of the pod. From the absent, unfocused expression in her eyes, Louise could tell she was using the plate’s enhancement and magnification features.

‘I can see moons,’ Spinner said. ‘A sky full of moons.’

‘Nice for you,’ Louise said dryly. ‘There should be eight - there used to be  eight beyond Callisto. Small, irregular: probably captured asteroids. The outer four of them were retrograde, moving backwards compared to the planet’s own rotation.’

‘I’m surprised any moons survived the destruction of the planet.’

Louise shrugged. ‘The nearest of the outer moons was a hundred and fifty Jovian radii from the primary, before the planet imploded . . . even Callisto survived, remember, and that was a mere twenty-six radii out.’ The orbits of the surviving moons had been disturbed by the Jovian event, of course; the implosion had sent them scattering with a shock of gravity waves, and now they swooped around their shattered parent along orbits of high eccentricity, like birds disturbed by earth tremors.

Within the orbit of Callisto, nothing had survived.

Now, as the pod passed over the pole, the Jovian ring system unfolded like a huge floor before Louise, infinite-flat and streaked with shadows.

This new ring system, the debris of worlds, lay in what had been Jupiter’s equatorial plane - the plane once occupied by the vanished moons. Callisto still lay in the equatorial plane, patiently circling the site of the giant planet just outside the ring system, so that the disc of ring material - if it had stretched out so far - would have bisected Callisto neatly.

The ring system didn’t terminate at a sharp inner boundary, like Saturn’s. Instead the creamy, smoothed-out material stretched inwards - this system was actually more a disc than a ring system, Louise realized slowly. As her eyes tracked in towards the centre the system’s texture slowly changed - becoming more rough, Louise saw, with knots of high density locked into the churning surface, orbiting through tight circles, swirling visibly.

The whole assemblage was stained crimson by scattered sunlight.

The rings were almost featureless - bland, without the complex colours and braids which characterized Saturn’s system. Louise sighed. The gravitational interaction of moons had provided Saturn’s rings with their fantastic structure. The trouble was that Jupiter’s remaining moons simply weren’t up to the job of shepherding the rings. For poor, dead Jupiter, only a single dark streak marked the orbital resonance of Callisto itself.

Now, the centre of the ring-disc rose above Callisto’s sharp horizon. Louise could clearly see inhomogeneities churning around the geometric centre of the disc, twisting through their crowded, tortured orbits. But the disc centre itself was unspectacular - just a brighter patch, spinning with the rest of the disc. It was somehow frustrating, as if there were something missing.

Spinner sounded disappointed. ‘I can’t see anything in the middle. Where the planet used to be.’

Louise grinned. ‘You’d hardly expect to. A black hole with Jupiter’s mass would have a diameter of just twenty feet or so . . .’

‘There’s plenty to see in higher frequencies,’ Mark cut in. ‘The X-ray, and higher . . .

‘Towards the heart of the system we have a true accretion disc,’ he went on, ‘with matter being heated tremendously before falling into the black hole itself. It’s small, but there’s a lot of structure there, if you look at it in the right bands.’

Spinner, with apparent eagerness, adjusted her plate over her face, and Mark told her how to fix the settings. Soon, Spinner’s eyes assumed that unfocused look again as they adjusted to the enhanced imagery.

Louise left her own visor in her lap; the black hole, and its huge, milky ring, depressed her enough in visible light.

Jupiter’s new ring system, with its bland paleness, and the jostling, crowding swirl at the centre, was far from beautiful, on any wavelength. It was too obviously a place of wreckage, of destruction - a destruction which was visibly continuing, as the black hole gnawed at its accretion disc. And, to Louise’s engineer’s eye, with its empty centre the system had something of an unfinished, provisional look. There was no soul to this system, she thought, no balance to the scale of the rings: by comparison, Saturn’s rings had been an adornment, a necklace of ice and rock around the throat of an already beautiful world.

Spinner turned to her, her bespectacled eyes masked by the faceplate. ‘The whole thing’s like a whirlpool,’ she said.

Louise shrugged. ‘I suppose so. A whirlpool surrounding a hole in spacetime.’

‘A whirlpool of gas—’

—gas, and rock and water ice: bits of smashed-up worlds—

Louise started to tell Spinner-of-Rope about the vanished moons of Jupiter. She remembered Io with its volcano mouths and their hundred-mile-high vents, its sulphur-stained surface and its surrounding torus of volcano-fed plasma; she remembered Io’s mineral mines, nestling in the shadow of the huge volcano Babbar Patera. She told Spinner of Ganymede: larger than Mercury, heavily cratered and geologically rich - the most stable and heavily populated of all the Jovian moons. And Europa, a ball of ice, with a bright smooth surface - constantly renewed by melting and tectonic stress - covering a liquid layer beneath. Europa had been a bright precursor of this smoothed-over corpse of Callisto, perhaps.

Worlds, all populated - all gone.

Louise hoped fervently that there had been time to evacuate the moons before the final disaster. If not, then - drifting through Jovian orbit among the fragments of rock and ice which comprised those rings - there would be bits of humanity: shards of shattered homes, children’s toys, corpses.

Spinner pushed up her faceplate and rubbed her eyes. ‘I’d have liked to have seen Jupiter, I think, with its moons and all those cities . . . Perhaps Jupiter could have been saved. After all, the implosion must have taken thousands of years, you told me.’

Louise bit back a sarcastic reply. ‘Yes. But picking black holes out of the heart of a gas giant was evidently a bit too difficult, even for the humans of many millennia beyond my time.’

Jupiter had been wrecked by the actions of the Friends of Wigner.

The Friends were human rebels from a Qax-occupied future, who had fled back in time through Michael Poole’s time-tunnel wormhole.

The Friends had had in mind some grand, impossible scheme to alter history. Their plan had involved firing asteroid-mass black holes into Jupiter.

The Friends’ project had been interrupted by the arrival of Qax warships  through Poole’s wormhole - but not before the Friends had succeeded in spearing the giant planet with several of their tiny singularities.

The pinprick singularities had looped through the thick Jovian atmosphere like deadly insects, trailing threads of plasma. When the holes met, they had whirled around each other before coalescing, their event horizons collapsing into each other in Planck timescales.

The vibration of merging event horizons had emitted vicious pulses of gravity waves. Founts of thick, chemically complex atmosphere had been hurled out of the planet, bizarre volcanoes on a world of gas.

The Friends’ ambitions had been far-reaching. Before the final implosion they’d meant to sculpt the huge planet with these directed gravity-wave pulses, produced by the complex interactions of their singularity bullets.

Louise now stared morosely at the bland, displeasing disc of glowing rubble. Well, the Friends had certainly succeeded in part of their project - the reduction of Jupiter. Quite a monument to such ambition, after five million years, Louise thought: a collapsed Jovian, and a string of crushed human worlds.

And all for what? A black hole of the wrong size . . .

‘It’s getting brighter over there,’ Spinner said, pointing.

Louise looked right, across Callisto. A dull, flat crimson light was spreading across the ice. The glow cast long, disproportionate shadows from the low irregularities in Callisto’s smooth surface, turning the ice plain into a complex landscape of ruby-sparkling promontories and blood-red pools of shadow.

At the horizon, smoky tendrils of crimson gas were rising across the sky.

‘Sunrise on Callisto,’ Louise said sourly. ‘Come on; let’s land. We don’t want to miss the full beauty of the Solar System’s one remaining wonder, do we?’

 On the surface of Callisto, standing beside Louise in her environment suit, Spinner held up her arms, framing the Sun with her outspread hands; standing there on the light-stained ice floor, with the swollen globe reflected, distorted, in her faceplate, Spinner-of-Rope looked more than ever like a child.

Sol, looming over the horizon, was a wall of blood-red smoke. It was transparent enough to see through to the distant stars for perhaps a quarter of the disc’s radius - in fact, the material was so thin that Louise could make out the steadily deepening colour of the thicker layers towards the core.

The Sun didn’t even look like a star any more, she thought tiredly. A star was supposed to be hard, bright, hot; you weren’t supposed to be able to see through  it.

‘Another astrophysicist’s dream,’ Mark said dryly. ‘You could learn more about the nature of stellar evolution just by standing there and looking, than in all the first five millennia of human astronomy.’

‘Yes. But what a price to pay.’

Once, from Jupiter’s orbit the Main Sequence Sun would have been a point source of light - distant, hot, yellow. Now, the Sun’s arc size had to be at least twenty degrees. Its bulk covered fully a fifth of Louise’s field of view: twenty times the width of the full Moon, as seen from Earth.

Jupiter was five AU from the Sun’s centre - an AU was an astronomical unit,  the radius of Earth’s orbit. For the Sun to subtend such an angle, it must be two AU across, or more.

Two astronomical units. In exploding out to become a giant, the Sun had swallowed the Earth, and the planets within Earth’s orbit - Venus, Mercury.

Spinner-of-Rope was studying her, concern mixing with curiosity behind those pale spectacles.

‘What are you thinking, Louise?’

‘This shouldn’t have happened for five billion more years,’ Louise said. Her throat was tight, and she found it difficult to keep her voice level. ‘The Sun was only halfway to turnoff - halfway through its stable lifecycle, on the Main Sequence.

‘This shouldn’t have happened. Somebody did this deliberately, robbing us of our future, our worlds - damn it, this was our Sun . . .’

‘Louise.’ Mark’s synthesized voice was brisk, urgent.

She breathed deeply, trying to put away her anger, her resentment, to focus on the present.

‘What is it?’

‘You’d better come back to the Northern. Morrow has found something . . . Something in the ice. He thinks it’s a spacecraft.’
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‘Uvarov. Uvarov.’

Garry Uvarov jerked awake. It was dark. He tried to open his eyes ...

As always, in that first instant of wakefulness - even after all these years - he forgot. His blindness crowded in on him, a speckled darkness across his eyes, making every new waking a savage horror.

‘Garry. Are you awake?’

It was the solicitous voice of that fake person, Mark Bassett Friar Armonk Wu. Uvarov swung his head around, trying to locate the source of the artificial voice. It seemed to be all around him. He tried to speak; he felt his gummy mouth open with a pop, like a fish’s. ‘Mark Wu. Where are you, damn it?’

‘Right here. Oh.’ There was a second of silence. Then: ‘I’m here.’

Now the voice came from directly in front of him, from a precise, well-focused place.

‘Better,’ Uvarov growled.

‘I’m sorry,’ Mark said. ‘I hadn’t formed an image. I didn’t think—’

‘You didn’t bother,’ Uvarov snapped. ‘Because I can’t see you, you thought it was enough to float around me in the air like some damn spirit.’

‘I didn’t think it would be so important to you,’ Mark said.

‘No,’ Uvarov said. ‘To think of that would have been too much the human  thing to do for an imprint like you, wouldn’t it?’

‘Do you need anything?’ Mark asked, with strained patience. ‘Some food, or—’

Nothing,’ Uvarov snapped. ‘This chair takes care of it all. With me, it’s in one end and out of the other, without even having to swallow.’ He stretched his lips and leered. ‘As you know. So why did you bother to ask after my health? Just to make me feel dependent?’

‘No.’ Mark sounded cool, but more certain of himself. ‘I thought to ask would be the human thing to do.’

Uvarov let himself cackle at that. ‘Touché.’

‘It’s just that you sleep for such a long time, Uvarov,’ Mark said dryly.

‘So would you, if you weren’t dead,’ Uvarov said briskly.

He could hear the rattle of his own breath, the subdued ticking of a huge old clock somewhere, here in the dining saloon of Louise’s old steam ship. Hauling this useless relic five megayears into the future had been, of course, an absurd thing to do, and it showed a fundamental weakness in the character of Louise  Ye Armonk. But still, Uvarov had to admit, the textures of the old material - the painted walls, the mirrors, the polished wood of the two long tables - sounded  wonderful.

‘I suppose you had a reason for waking me.’

‘Yes. The Sun maser probes—’

‘Yes?’

‘We’re starting to get meaningful data, Uvarov.’ Now Mark sounded excited, but Uvarov never let himself forget that every inflection of this AI’s voice was a mere artifice.

Still, despite this cynical calculation, Uvarov too began to feel a distinct stirring of interest - of wonder. Meaningful data?

The maser radiation was coming from hot-spots on the photosphere itself - patches of intense maser brightness, equivalent to tens of millions of degrees of temperature, against a background cooler than the surface of the yellow Sun had once been. The convection mechanism underlying the maser flares’ coherent pathways fired the radiation pulses off tangentially to the photosphere. So the Northern had sent out small probes to skim the swollen, diffuse surface of the photosphere, sailing into the paths of the surface-grazing maser beams.

‘Tell me about the data.’

‘It’s a repeating group, Uvarov. Broadcast on maser wavelengths, from within what’s left of the Sun . . . Uvarov, I think it’s a signal.’

 They hadn’t learned much about the Solar System, in the year since their clumsy, limping arrival from out of the past. So many of the worlds of man simply didn’t exist any more.

Still, in the quiet time before the arrival of the Northern at Jupiter, Uvarov and the AI construct had performed some general surveys of the Solar System - what was left of it. And they’d found a few oddities . . .

There was what looked like one solid artifact - Morrow’s anomalous object buried in the ice of Callisto. And, apart from that, there were just three sources of what could be interpreted as intelligently directed signals: this maser stuff from the Sun, the fading beacon from the edge of the System, and - strangest and most intriguing of all, to Garry Uvarov - those strange pulses of gravity radiation from the direction of Sagittarius.

Uvarov had done a little private study, on the structure of the Universe in the direction of Sagittarius. Interestingly enough, he learned, the cosmic structure called the Great Attractor was to be found there, right at the place the photino beam was pointing. The Attractor was a huge mass concentration: the source of galactic streaming, for hundreds of millions of light-years’ distance around. Could the Attractor be connected to the g-waves?

And then there was all that strange photino activity in and around the Sun.

The data was patchy and difficult to interpret - after all, dark matter was, almost by definition, virtually impossible to study . . . but there was something strange there.

Uvarov thought he’d detected a streaming.

There was a steady flow, of photino structures, out of the heart of the Sol giant . . . and on out of the Solar System. It was a beam of photinos aimed like a beacon, out of Sol - and straight towards the source of the anomalous gravity waves in Sagittarius.

Something was happening in Sagittarius - something huge, and wonderful, and strange. And, somehow, impossibly, it was connected to whatever was taking place in the heart of the poor, suffering Sun.

. . . The Virtual, Mark Armonk, was talking to him again. Or perhaps at him, Uvarov thought sourly.

‘I wish you’d pay attention, Uvarov—’

‘Without me to talk to, you’d lapse into non-sentience, devoid of independent will,’ Uvarov pointed out. ‘So spare me the lectures.’

Mark ground out, ‘The Sun, Uvarov. The photosphere maser radiation is standard stuff - generated by silicon monoxide at 43 Gigahertz. There are natural mechanisms for generating such signatures. But in this case, we’ve found hints of modulation of the silicon monoxide stuff . . . deliberate modulation.

‘We’ve found structure everywhere, Uvarov.’ Again that fake excitement in Mark’s voice; Uvarov felt his irritation grow. Mark went on, ‘There is structure in the amplitude of the beams, their intensity, phasing, polarization - even in the Doppler shifting of the signals. Uvarov, someone - or something - is in there, trying to signal out with modulated natural masers, as hard as they can. I’m trying to resolve it, but . . .’

Uvarov strove to shift in his chair, vainly trying to find a more comfortable posture - a prize he’d been seeking for the best part of a thousand years, with as much assiduousness as Jason had once sought his Fleece, he thought. How  pathetic, how limited he was!

He tried to ignore his body, to fix his analytical abilities - his imagination - on the concept of an intelligence within the Sun . . .

But it was so difficult.

His mind wandered once more. He thought of his forest colony. He thought of Spinner-of-Rope.

Sometimes Uvarov wondered how much better young people might have fared, if they’d been given this opportunity to study and learn, with this strange, battered Universe as an intellectual playground. How much more might youth have unearthed, with its fresh eyes and minds, than he could!

It had already been fifty years since - in his misguided, temporary lunacy - he had inspired his forest children to undertake their hazardous journey out of the lifedome. Fifty years: once most of a human lifetime, he thought - and yet, now, scarcely an interlude in his own, absurdly long life, stuck as he was in this mouldering cocoon of a body.

So even Spinner-of-Rope, Arrow Maker’s wise-ass daughter, must be - what, sixty-five chronological? Seventy, maybe? An old woman already. But still, thanks to AS-freezing, she’d retained the features - and much of the outlook, as far as he could tell - of a child.

He felt a great sorrow weigh upon him. Of course his experiment was lost, now; his carefully developed gene pool was already polluted by interbreeding,  no doubt, between the forest folk and the Paradoxa-controlled Decks, and his immortal strain was overwhelmed by AS treatments.

But the progress he had made was still there, he thought; the genes were there, dormant, ready. And when - if - the inhabitants of the Northern got through this time of trouble, when they reached whatever new world waited for them, then the great experiment could begin anew.

But in the meantime . . .

He thought again of Spinner-of-Rope, a girl-woman who had grown up among trees and leaves, now walking through the wreckage of the Solar System.

Uvarov had made many mistakes. Well, he’d had time to. But he could be proud of this, if nothing else: that to this era of universal desolation and ruin, he - Garry Uvarov - had restored at least a semblance of the freshness of youth.

‘ . . . Uvarov,’ Mark said.

Uvarov turned. The Al’s synthesized voice sounded different - oddly flat, devoid of expression. None of that damn fake intonation, then, Uvarov thought with faint triumph. It was as if the Virtual’s processing power had, briefly, been diverted somewhere else. Something had happened.

‘Well? What is it?’

‘I’ve done it. I’ve resolved the signal - the information in the maser pulses. There’s an image, forming in the data desk . . .’

‘An image? Tell me, damn you.’

It was a woman’s face (Mark said), crudely sketched in pixels of colour. A  human face. The woman was aged about sixty-five physical; she had short-cropped, sandy hair, a strong nose, a wide, upturned mouth, and large, vulnerable eyes.

Her lips were moving.

‘A woman’s face - after five million years, transmitted out on maser signals from the heart of a Sun rendered into a red giant? I don’t believe it.’

Mark was silent for a moment. ‘Believe what you want. I think she’s trying to say something. But we don’t have sound yet.’

‘How very inconvenient.’

‘Wait . . . Ah. Here it comes.’

Now Uvarov heard it, heard the voice of the impossible image from the past. At first the timbre was broken up, the words virtually indecipherable, and, so Mark informed him, badly out of synchronization with the moving lips.

Then, after a few minutes - and with considerable signal enhancement from the data desk processors - the message cleared.

‘Lethe,’ Mark said. ‘I even recognize the language . . .’

My name is Lieserl. Welcome home, whoever you are. I expect you’re wondering why I’ve asked you here tonight . . .

 Against the dull red backdrop of the ruined, inflated Sun, the accretion disc of the Jovian black hole sparkled, huge and threatening.

Once more a pod from the Northern carried Spinner-of-Rope - alone, this time - down to the surface of Callisto. Spinner twisted to look down through  the glass walls of the little pod; as she moved, biomedical sensors within her suit slid over her skin, disconcerting.

The craft from within the ice, dug up and splayed out against the surface by a team of autonomous ‘bots, was like a bird, with night-dark wings a hundred yards long trailing back from a small central body. The wing material looked fragile, insubstantial. The ice of Callisto seemed to show through the wings’ trailing edges.

Louise and Mark had told her that the craft was alien technology. And it had a hyperdrive, they thought . . .

She scratched at her shoulder, where one of Mark’s damned biosensors was digging particularly uncomfortably into her flesh. When she landed, Louise was damn well going to have to tell her why she’d been buttoned up like this.

The craft was more like some immense, black-winged insect, resting on a sheet of glass, Spinner thought. Its elegant curves were surrounded by the stumpy, glistening forms of the Northern’s pods, and by other pieces of equipment. Spinner could see a small drone ‘bot crawling across the surface of one nightdark wing, trailing twisted cable strands and scrutinizing the alien material with clusters of sensors. The Callisto ice around the craft was scarred and broken, pitted by the landing jets of the pods and criss-crossed by vehicle tracks.

The craft was immense. The activities of the humans and their machines looked utterly inadequate to contain the power of this artificial beast . . . if it were to awake from its centuries-long slumber.

Spinner’s fear seemed to rise in inverse proportion to her nearness to the craft. It was as if the sinister insectile form, pinned against the ice, radiated threat.

She shivered, pulling the fabric of her environment suit close around her.

 The streets and houses around Morrow were empty. The endless, ululating cries of the klaxon echoed from the bare walls, of the ruined buildings and the steel underbelly of the sky.

A grappling hook - a crude thing of sharpened, twisted partition-metal - sailed past Morrow’s face, making him flinch. The hook caught in some irregularity in the floor of the Deck, and the rope it trailed stiffened, jerking. Within a few seconds Trapper-of-Frogs had come swarming along the rope, across the Deck floor; her brown limbs, glistening with sweat, were flashes of colour against the grey drabness of the Deck’s sourceless light, and her blowpipe and pouch of darts bounced against her back as she moved.

Morrow sighed and dropped his face. In zero-gee, they were abseiling across the floor of Deck Two. The metal surface before his face was bland, incongruously familiar, worn smooth by countless generations of feet, including his own. He twisted his neck and took a glance back. His other companions were strung out across the surface of the Deck behind him, their faces turned to him like so many flowers: there was Constancy-of-Purpose with her powerful arms working steadily, and her dangling, attenuated legs, the Virtual Mark Wu, a handful of forest folk. The Virtual was trying to protect their sensibilities, Morrow saw, by making a show of climbing along the ropes with the rest of them.

The Temple of the Planners was a brooding bulk, outlined in electric blue, still hundreds of yards ahead, across the Deck.

Many of the houses, factories and other buildings were damaged - several quite badly. In one corner of Deck Two there was evidence of a major fire, a scorching which had even licked at the grey metal ceiling above.

Morrow tried to imagine what it must have felt like to have been here, in the cramped, enclosed world of the Decks, when the GUTdrive had finally been turned off - when gravity had faded out. He imagined walking along, on his way to another routine day at work - and then that strange feeling of lightness, his feet leaving the Deck . . .

The klaxon had called out ever since they’d climbed down here, into the Decks, through the Locks from the forest; perhaps it had been wailing like this ever since the zero-gee catastrophe itself. The noise made it difficult even to  think; he tried to control his irritability and fear.

Trapper twisted and grinned at him. ‘Come on, Morrow, wake up. You climbed all the way down the elevator shaft with Spinner-of-Rope, once, didn’t you? And that was under gravity. Zero-gee is easy.’

‘Trapper, nothing is easy when you get to my age.’

Trapper laughed at him, with all the certainty of youth. And it was genuine  youth, he reflected; Trapper was - what? Eighteen, nineteen? Children continued to be born, up in the forest, even all these decades after the opening-up of the Locks on Deck One, and the provision of AS treatment for the forest folk.

‘You know,’ he said, ‘you remind me of Spinner-of-Rope.’

Trapper twisted easily, as if her small, bare body had all the litheness of rope itself; her face was a round, eager button. ‘Really? Spinner-of-Rope’s something of a hero up there, you know. In the forest. It must have taken a lot of courage to follow Uvarov down through the Locks, and—’

‘Maybe,’ Morrow said testily. ‘What I meant was, you’re just as annoying as she was, at your age.’

Trapper frowned; there was a sprinkling of freckles across her small, flat nose, he saw, and a further smattering that reached back across her dark-fringed patch of shaven scalp. Then her grin broke out again, and he felt his heart melt; her face reminded him of the rising of a bright star over the ice fields of Callisto She craned her neck forward and kissed him lightly on the nose.

‘All part of the package,’ she said. ‘Now come on.’

She scrambled up her rope again; within seconds she had reached her grappling hook and was preparing to throw the next one across the Deck, in preparation for the next leg of the trek.

Wearily, feeling even older than his five centuries, Morrow made his way, hand over hand, along his rope.

He tried to keep his eyes focused on the scuffed floor surface before his face. Why was he finding this damn jaunt so difficult? He was, after all, Morrow, Hero of the Elevator Shaft, as Trapper had said. And since then he had been out, beyond the ribbed walls surrounding the Decks, out into space. He had walked the surface of Callisto, and watched the rise of the bloated corpse of legendary Sol over the moon’s ice plains; he had even supervised  the excavation of that ancient alien spacecraft. He’d shown courage then, hadn’t he? He must have done - why, he hadn’t even thought about it. So why did he feel so different, now he was back here, inside the Decks once more - inside the metal-walled box which had been his only world for half a millennium?

He’d been apprehensive ever since Louise had asked him to lead this expedition in the first place.

‘I don’t want to go back in there,’ he’d told Louise bluntly.

Louise Ye Armonk had come down to Callisto to congratulate him on his archaeology and to give him this new assignment. She had looked tired, old; she’d run a hand through grizzled hair. ‘We all have to do things we don’t want to do,’ she said, as if speaking to a child, her patience barely controlled. When she’d looked at him, Morrow could detect the contempt in her eyes. ‘Believe me, if I had someone else to send, I’d send ’em.’

Morrow had felt a sense of panic - as if he were being asked to go back into a prison cell. ‘What’s the point?’ he asked, his desperation growing. ‘The Planners closed off the Decks centuries ago. They don’t want to know what’s happening outside. Why not leave them to it?’

Louise’s mouth was set firm, fine wrinkles lining it. ‘Morrow, we can’t afford to “leave them to it” any more. The Universe outside - we - are impinging on what’s happening in there. And we’ve evidence, from our monitors, that the Planners are not - ah, not reacting well to the changes.

‘Morrow, there are two thousand people in there, in the Decks. There are only a handful of us outside - only a few hundred, even including the forest on Deck Zero. We can’t afford to abandon those two thousand to the Planners’ deranged whims.’

Morrow heard his own teeth grind. ‘You’re talking about duty, then.’

Louise had studied him. ‘Yes, in a way. But the most fundamental duty of all: not to me, or to the Planners, or even to the ship’s mission. It’s a duty to the  species. If the species is to survive we have to protect the people trapped in there, with the Planners - as many as possible, to maintain genetic diversity for the future.’

‘Protect,’ he said sourly. ‘Funny. That’s probably just what the Planners believe they are doing, too . . .’

Now he looked around at the abandoned houses in their surreal rows, suspended from what felt like a vertical wall to him now, not a floor; he listened to the silence broken only by the plaintive cries of the klaxon. All the people had gone - taken, presumably into the Temples, by the Planners - leaving only this shell of a world; and now the elements of this oppressive place seemed to move around him, pushing at him like elements of a nightmare . . .

Perhaps it was the very familiarity of the place that was so uncomfortable. Coming back here - even after all these decades - it was as if he had never been away; the metal-clad walls and ceiling, the rows of boxy houses, the looming tetrahedral bulks of the Planner Temples all loomed closely around him, oppressing his spirit once more. It was as if the huge, remarkable Universe beyond these walls - of collapsing stars, and ice moons, and magical alien spacecraft with  wings a hundred yards wide - had never existed, as if it had all been some bizarre, fifty-year fantasy.

In the old days, before his first encounter with Arrow Maker and Spinner, he’d thought himself something of a rebel. An independent spirit; a renegade - not like the rest of the drones around him. But the truth was different, of course. For centuries, the culture of the Planners had trained him into submission. If it hadn’t been for the irruption of the forest folk - an event from outside his world - he’d never have had the courage, or the initiative, to break free of the Planners’ domination.

In fact, he realized now, no matter what he did or where he went in the future - and no matter how this conflict with the Planners turned out - he never  would be free of that oppression.

Now he reached the end of his rope. He let himself drift away from the Deck a little, and launched himself through the air across the few feet to the next rope Trapper had fixed. He glanced back again; the little party was strung along the chain of ropes which led all the way back to the ramp from the upper levels.

There was a rush of air above his head, a sizzling, hissing noise.

Instinctively he ducked down, pressing his body flat against the Deck; infuriatingly he bounced away from the scarred surface, but he grasped the edges of Deck plates and clung on.

The noise had sounded like an insect’s buzz. But there were very few insects within the Decks . . .

Another hiss, a sigh of air above him. And it had come from the direction of the Temple which was - he sneaked a look up - still a hundred yards away. Another whisper above him - and another, and now a whole flock of them.

Someone behind him cried out, and he heard the clatter of metal against the Deck.

Trapper-of-Frogs came clambering back down the rope towards him; without inhibition she scrambled over his arms and snuggled against his side, a warm, firm bundle of muscle; her shaven patch of scalp was smooth against his cheek. She was no more than four feet tall, and he could feel her bony knees press into his thighs.

‘It’s the Planners,’ she whispered into his ear. Her breath was sweet, smelling of forest fruit. ‘They’re shooting at us from the Temple.’

He felt confused. ‘Shooting? But that’s impossible. Why should they?’

She growled, and again he was reminded of a young Spinner-of-Rope, decades ago, who also had spent a lot of time getting annoyed at him. ‘How should I know?’ she snapped. ‘And besides, why hardly makes a difference. What’s important is that we get out of here before we get hurt.’

He clung to his rope, disoriented. Maybe he should have been prepared for this. Maybe the Planners really had gone that crazy.

But if that was true, what was he supposed to do about it?

Now someone else came clambering up behind him. It was Constancy-of-Purpose, pawing her way across the Deck with her huge, powerful right hand; she clutched something shiny and hard in her left. Those AS-wasted legs,  Morrow thought irrelevantly, looked even slimmer than Trapper’s; they clattered against the Deck, pale and useless.

‘Morrow.’ Constancy-of-Purpose opened her left hand. The object nestling within it was a piton: sharpened, the coarse, planed surfaces of its point glistening in the sourceless light. ‘This look familiar? The Planners are using their damn crossbows on us again.’

‘But why?’

Constancy-of-Purpose looked exasperated, even amused. ‘Why hardly matters, does it?’

Trapper punched Morrow in the ribs, lightly; he winced as her small, hard fist dug into the soft flesh. ‘That’s what I’ve been telling him, too,’ she told Constancy-of-Purpose.

‘At the moment they’re hitting the Deck behind us,’ Constancy-of-Purpose said urgently. ‘They are shooting over our heads. Maybe they’re trying to find their range. Or maybe they’re just trying to warn us; I don’t know. But as soon as they like, they’ll be able to pick us off . . . Come on. We have to retreat.’

Morrow, still confused, twisted his head to study the Temple ahead of him. The building’s tetrahedral form, with its outline of electric blue and triangular faces of golden-brown, was no longer a seamless whole. Windows had been knocked out of the nearest face, leaving black, gaping scars. He saw small figures in those windows: men and women, dressed in the drab, uniform coveralls he’d worn himself for so many centuries.

They were raising bows towards him.

‘All right,’ he said, wishing only that this were over. ‘Let’s move out of range. Come on; Constancy-of-Purpose, you lead the way . . .’

 The pod landed close to the stern of the night-dark craft. Spinner climbed down onto the ice of Callisto.

Around her waist she’d tied a length of her own rope, and within her suit, suspended on a thread between her breasts, was one of her father’s arrow-heads. She raised her hand to her chest and pressed the glove against the fabric of her suit; the cool metal of the arrow-head dug into her flesh, a comforting and familiar shape. She tried to regulate her breathing, looking for bits of comfort, of stability. Even the gravity here was wrong, of course; and the presence of the heavy suit over her flesh, with Mark’s biostat probes inside, was a constant, scratching irritant.

Louise Ye Armonk walked up to the pod, leaving shallow footprints in the frost of Callisto. The engineer had turned up an interior light behind her faceplate.

‘Spinner-of-Rope.’ Louise held out her hand and smiled. ‘Well, here we are again. Come on. I’ll show you around the craft.’

Spinner took Louise’s hand. Slowly, her feet crunching softly against the worn ice, she walked with Louise to the craft.

The rings of Jupiter arced across the sky, a plain of bloodstained, frozen smoke. The craft lay against the ice, dark, vital.

They drew to a halt perhaps ten feet from the edge of the nearest wing. The wing hovered a few feet above the ice, apparently unsupported; perhaps it was  so light it didn’t need support, apart from its join with the central trunk of the ship, Spinner thought. Beyond the leading edge the wing curved softly, like a slow, frozen billow of smoke; its form, foreshortened, was sharply delineated against the bland ice backdrop of Callisto, but its utter darkness made the scale of the wing’s curves hard to judge. At the trailing edge of the wing, the material was so delicate that Spinner - bending, and peering upwards - could see through  the fabric of the wing, to the wizened glow of the stars.

‘In form the ship is like a sycamore seed.’ Louise glanced across at Spinner. ‘Do you have sycamores in your forest? . . . Here are these lovely wings, which sweep back through a hundred yards. The small central pilot’s cage sits on top of the “shoulders” of the ship - the base of the wings.’

Lovely, Louise had said. Well, Spinner reflected, perhaps there was a certain loveliness here - but it was a beauty that was utterly inhuman, and endlessly menacing.

‘This isn’t a human ship,’ she said slowly. ‘Is it, Louise?’

‘No.’ Louise set her shoulders. ‘Damn it,’ she said sourly. ‘We find one reasonably complete artifact in the rubble of the Solar System, and it has to be alien . . .

‘Spinner, we think this is a Xeelee craft. We’ve checked the old Paradoxa projections; we think this is what the Friends of Wigner - the people from the Qax occupation era - called a nightfighter. A small, highly mobile, versatile scout craft.’

The leading edge of a sycamore-seed wing was at a level with Louise’s face; now she raised a gloved hand and made as if to pass a fingertip along that edge. Then, thoughtfully, she drew her hand back. ‘Actually, we wouldn’t advise that you touch anything, unless you have to. This stuff is sharp. The wings, and the rest of the hull, are probably made of Xeelee construction material.’

She ducked her head and sighted along the plane of the wing. Spinner had to stand on tiptoe to do the same. When she did manage to raise her eyes to the level of the wing, the Xeelee material seemed to disappear, such was its fineness. Even this close it was utterly black, returning no reflections from the ice, or the Jovian rings above. It wasn’t like anything real, she thought; it was as if a slice had been taken out of the world, leaving this hole - this defect.

Louise said, ‘This stuff resists analysis. Uvarov and Mark suggest that the construction material is a sheet of bound nucleons - bound together by the strong nuclear force, I mean, as if this was some immense, spun-out atomic nucleus.

‘But I’m not so sure. The density doesn’t seem right, for one thing. I have a theory of my own: that what we’re looking at is something more fundamental. I think the Xeelee have found a way to suppress the Pauli Exclusion Principle, and so have found their way into a whole new regime of matter. Of course the problem with that theory is that there aren’t supposed to be  any loopholes in the Exclusion Principle. Well, I guess nobody told the Xeelee about that . . .’

‘How did they make this stuff?’

Louise smiled. ‘If you believe the old Paradoxa reconstructions, they grew it,  from “flowers”. Construction material simply sprouted like petals from the flowers, in the presence of radiant energy.

‘It would be interesting to know how this ship got here, to Callisto, in the first place,’ she said. ‘Capturing a Xeelee craft must have been a great triumph, for humans of any era.

‘Uvarov thinks this moon was used as a lab. This site, remote from the populated colonies, was a workshop - a safe place to study the Xeelee craft. There must have been research facilities here, built around the nightfighter, as the people of the time tried to pry out the secrets of its intrasystem drive, its hyperdrive, the construction material. But we’ve found little evidence of any human occupation, apart from close to this nightfighter. When the war came—’

‘What war?’

Louise dropped her faceless, helmeted head. ‘A war against the Xeelee, Spinner. One of many wars. More than that I doubt we’ll ever know.

‘In the final war, the human facilities - and any people here - were destroyed, all save a few scraps. But—’

‘But the Xeelee nightfighter survived,’ Spinner said.

Louise smiled. ‘Yes. The Xeelee built to last. Whatever happened was enough to melt Callisto’s ice. But the nightfighter sank into the new oceans, and was trapped in there when Callisto froze again.’

Spinner thought: Trapped, dormant, for an immeasurable time - perhaps a million years.

‘And they never came back,’ Louise said. The people, I mean. The humans. They never recovered, to return here to rebuild. Perhaps that really was the war to end all wars, as far as Sol was concerned . . .

‘Here’s the pilot cage, Spinner-of-Rope . . . Well, now you can see why I need your help.’

Spinner-of-Rope stared at the squat cage of construction material. It was barely six feet across.

She felt a prickly cold spread across her limbs.
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A simple metal stepladder rested against the side of the cage; the ladder looked incongruously primitive, amid all this alien high technology.

Spinner looked at the ladder with dread. ‘Louise,’ she said. ‘I have to climb in. Don’t I?’

Louise, bulky and anonymous in her environment suit, stood close beside her. ‘Well, that’s the general idea. Look, Spinner-of-Rope, we need a pilot . . .’ Her voice trailed off; she shrugged her shoulders, uncertain.

Spinner closed her eyes and took deep breaths, trying to still the shuddering, deep in her stomach. ‘Lethe. So that’s why I’m all wired up.’

‘I’m sorry we didn’t tell you before bringing you down here, Spinner. We didn’t know what was best. Would telling you have made things any easier?’

‘I don’t get a choice, do I?’

Louise’s face, through her plate, was hard. ‘You’re the best candidate we have, Spinner-of-Rope. We need you.’

Without letting herself think about it, Spinner grabbed the ladder and pulled herself up.

She looked into the pilot’s cage. It was an open sphere made of tubes of construction material. The tubes were arranged in an open lattice which followed a simple longitude-and-latitude pattern. Inside the cage was a bow-shaped console, of the black Xeelee material. Other devices, made of dull metal - looking crude by comparison, obviously human - had been fixed to the Xeelee console.

A human couch had been cemented into the cage, before the console. Straps dangled from it. To fit into the cramped cage, the couch had been made small - too small for any human from the Decks but a child . . . or a child-woman from the forest.

‘I’m going to climb in, Louise.’

‘Good. But for Life’s sake, Spinner-of-Rope, until I tell you, don’t touch anything.’

Spinner swung her legs, easily in the light gravity, through the construction-material frame and into the cage.

The couch fitted her body closely - as it should, she thought resentfully, since it had obviously been made for her - but it was too snug. The couch - the straps across her chest and waist, the bulky, crowding console before her - devoured  her. The cage was a place of shadows, criss-crossing and mysterious, cast by the  Jovian ring and the ice below her. It pressed around her, barely big enough for the couch and console.

She looked out through her murky faceplate, beyond the construction-material cage, to the ice plains of Callisto. She saw the blocky forms of the Northern’s  ‘bots, the pod that had brought her here, the shadowy figure of Louise. It all seemed remote, unattainable. The only reality was herself, inside this suit, this alien craft - and the sound of her own breathing loud in her ears.

 Spinner had got used to a lot of changes, in the few decades since she and her father had climbed down through the lifedome with Morrow. Just not growing old had been a challenge enough. Most of her compatriots in the forest had refused the AS treatments offered to them by Louise, and after a few years the physical-age differences had grown marked, and widened rapidly.

Spinner had a younger sister: Painter-of-Faces, Arrow Maker’s youngest child. By the time the little girl had grown older than Spinner could remember her mother, Spinner had let her visits back to the forest dwindle away.

The life of the forest people carried on much as it always had done - despite the end of the Northern’s journey and the discovery of the death of the Sun. Because of her greater awareness - her wider understanding - Spinner felt shut out of that old, enclosed world.

Isolated by age and by her own extraordinary experiences, she had tried to grow accustomed to the bizarre Universe outside the walls of the ship. And, over the years, she’d learned a great deal; Louise Ye Armonk, despite the ghastly way she had of patronizing Spinner, had assured her often of the great strides she’d made for someone of her low-technology upbringing.

But now, she longed to be away from this bleak, threatening place - to be naked again, and moving through the trees of the forest.

 ‘Spinner-of-Rope.’ It was the voice of the artificial man, Mark, soft inside her helmet. ‘You’ve got to try to relax. Your biostat signs are way up—’

‘Shut up, Mark.’ Louise Ye Armonk walked up to the Xeelee cage and pressed her body against the black bars, peering in; she’d turned on the light behind her faceplate, so Spinner could see her face. ‘Spinner, are you all right?’

Spinner took a deep breath. ‘I’m fine.’ She tried to focus on her irritation: with patronizing Louise, the buzzing ghost Mark. She fanned her annoyance into a flame of anger, to burn away the chill of her fear. ‘Just tell me what I have to do.’

‘Okay.’ Louise lifted her hands and stepped back from the cage. ‘As far as we can tell, the cage you’re in is the control centre of the nightfighter. You can see, obviously, that it’s been adapted for use by humans. We put the couch in for you. You have waldoes—’

‘I have what?’

‘Waldoes, Spinner. The metal boxes on top of the console. See?’

There were three of the boxes, each about a foot long, one before Spinner and one to either side. There were touch pads - familiar enough to her now -  illuminated across the tops of the boxes. She reached out towards the box in front of her—

‘Don’t touch, damn you,’ Louise snapped.

Spinner snatched her fingers back.

With audibly strained patience, Louise said, ‘Spinner-of-Rope, the controls in those boxes have been tied into what we believe are controls inside the console - and they are the nightfighter’s real controls, the Xeelee mechanisms. That’s why we called the boxes waldoes . . . By working the waldoes you’ll be able to work the controls. The waldoes are reconstructions, based on fragments left from the destruction of the original lab.’

‘All right.’ Spinner ran a tongue over her lips; sweat, dried in a rim around her mouth, tasted of salt. ‘I understand. Let’s get on with it.’

Beyond the cage, Louise held up her hands. ‘No. Wait. It’s not as simple as that. We reconstructed the waldoes from clues left by the original human researchers. We believe they are going to work . . . But,’ she went on dryly, ‘we don’t know what they will make the nightfighter do. We don’t know what will happen when you touch the waldoes.

‘So we’ll have to be patient. Experiment.’

‘All right,’ Spinner said. ‘But the original researchers, before the war, must have known what they were doing. Mustn’t they?’

Mark said, ‘Not necessarily. After all, if they’d been able to figure out Xeelee technology, maybe they wouldn’t have lost the war—’

‘Shut up, Mark,’ Louise said mildly. ‘Now, Spinner. Listen carefully. You have three waldoes - three boxes. We believe - we think - the one directly in front of you is interfaced to the hyperdrive control, and the two to your sides connect to the intraSystem drive.’

‘IntraSystem?’

‘Sublight propulsion, to let you travel around the Solar System. All right? Now, Spinner, today we aren’t going to touch the hyperdrive - in fact, that waldo is disabled. We just want to see what we can make of the intraSystem drive. All right?’

‘Yes.’ Spinner looked at the two boxes; the touch-pad lights glowed steadily, in reassuring colours of yellow and green.

‘On your left hand waldo you’ll see a yellow pad. It should be illuminated. See it?’

‘Yes.’

Louise hesitated. ‘Spinner, try to be ready. We don’t know what to expect. There might be changes . . .’

‘I’m ready.’

‘Touch the yellow pad - once, and as briefly as you can . . .’

Spinner tried to put aside her fear. She lifted her hand—

Spinner-of-Rope. Don’t be afraid.

 Startled, she twisted in her couch.

It had been a dry, weary voice - a man’s voice, sounding from somewhere inside her helmet.

Of course, she was alone in the cage.

It’s just a machine, the voice said now. There’s nothing to fear . . .

She thought, Lethe. What now? Am I going crazy?

But, strangely, the voice - the sense of some invisible presence, here in the cage with her - was somehow comforting.

Spinner held her right hand over the waldo. She pressed her gloved finger to the yellow light.

 A subtle change in the light, around her. There was no noise, no sense of motion.

She glanced down, through the bars of her cage.

The ice was gone. Callisto had vanished.

She twisted in her seat, the straps chafing against her chest, and peered out of her cage. The rings of Jupiter and the Sun’s swollen form covered the sky - unperturbed by the disappearance of a mere moon. She couldn’t see the Northern.

She spotted a ball of ice, small enough to cover with her fist, off to her right, below the nightfighter.

Could that be Callisto? If so, she’d travelled thousands of miles from the moon, in less than a heartbeat - and felt nothing.

She looked behind her.

The Xeelee nightfighter had spread its sycamore-seed wings. From within their hundred-yard shells, sheets of night-darkness - hundreds of miles long - curled across space behind her, occluding the stars.

At her touch, the ancient Xeelee craft had come to life.

She screamed and buried her faceplate in her gloves.

 Lieserl soared out from the core, out through the shell of fusing hydrogen, and inspected her maser convection loops. She sensed the distorted echoes of her last set of messages, as they had survived their cycles through the coherence paths of the convection loops.

She adjusted the information content of her maser links, and initiated new messages. She added in the latest information she’d gleaned, and restated - in as strong and simple a language as she could muster - her warnings about the likely future evolution of the Sun.

When she was done, she felt something within her relax. Once more she’d scratched this itch to communicate; once more she’d assuaged her absurd, ancient feelings of guilt . . .

But it was only after she’d sent her communication that she studied, properly, the cycled remnants of her last signals.

She allowed the maser bursts to play over her again. The messages had  changed - and this time it wasn’t simple degradation. How was this possible? Some unknown physical process at the surface of the red giant, perhaps? Or - she speculated, her excitement growing as she began to see traces of structure within the changes - or was there someone outside: someone still alive, and recognizably human - and trying to talk to her?

Feverishly she devoured the thin information stream contained in the maser bursts.

Fifty thousand miles from Callisto, pods from the Northern hung in a rough sphere. At the centre of the sphere, the magnificent wings of the Xeelee ship remained unfurled, darkly shimmering - almost alive.

Spinner sat with Louise within the safe, enclosing glass walls of a pod. Louise, with a touch on the little control console before her, guided the pod around the Xeelee nightfighter; neighbouring pods slid across space, bubbles of light and warmth. The wings were immense sculptures in space, black on black. Spinner could hear Mark whispering in Louise’s ear, and numbers and schematics rolled across a data slate on Louise’s lap.

Spinner’s faceplate dangled at her back, and she relished the feel of fresh air against her face. It was wonderful simply not to breathe in her own stale exhalations.

She’d dug her father’s arrow-head out of her suit so that it dangled at her chest; she fingered it, rubbing her hands compulsively over its smooth lines.

Louise glanced at Spinner. ‘Are you all right now?’ She sounded apologetic. ‘Mark got to you as quickly as he could. And—’

Spinner-of-Rope nodded, curtly. ‘I wasn’t hurt.’

‘No.’ Louise glanced down at her slate again; her attention was clearly on the data streaming in about the activated nightfighter. She murmured, ‘No, you did fine.’

‘Yeah,’ Spinner grunted. ‘Well, I hope it was worth it.’

Louise looked up from her slate. ‘It was. Believe me, Spinner; even if it might be hard for you to see how. The very fact that you weren’t harmed, physically, by that little jaunt has told us volumes.’

Now Mark’s voice sounded in the air, ‘You travelled tens of thousands of miles in a fraction of a second, Spinner. You should have been creamed against the bars of that cage. Instead, something protected you . . .’

Louise looked at Spinner. ‘He has a way of putting things, doesn’t he?’

They laughed together. Spinner felt a little of the numbness chip away from her.

‘Mark’s right,’ Louise said. ‘Thanks to you, we’re learning at a fantastic rate about the nightfighter. We know we can use it without killing ourselves, for a start . . . And, Spinner, understanding is the key to turning anything from a threat into an opportunity.’

Louise took the pod on a wide arc around the unfurled wings of the Xeelee craft. The wings were like a star-free hole cut out of space, beneath Spinner-of-Rope; they retained the general sycamore-seed shape of the construction-material framework, but were vastly extended. Spinner could see ‘bots toiling patiently across the wings’ surface.

‘This far out, the mass-energy of the wing system is actually attracting the pod, gravitationally,’ Louise murmured. ‘The wings have the mass equivalent of a small asteroid . . . I can see from my slate that the pod’s systems are having to correct for the wings’ perturbation.

‘Let’s go in a little way.’

She took the pod on a low, sweeping curve over the lip of one wing and down  towards its surface. The wing, a hundred miles across, was spread out beneath Spinner like the skin of some dark world; the little pod skimmed steadily over the black landscape.

Louise kept talking. ‘The wing is thin - as far as we can tell its thickness is just a Planck length, the shortest distance possible. It has an extremely high surface tension - or, equivalently, a high surface energy density - so high, in fact, that its gravitational field is inherently non-Newtonian; it’s actually relativistic . . . Is this making any sense to you, Spinner?’

Spinner said nothing.

Louise said, ‘Look: from a long way away, the pod was attracted to the wings, just as if they were composed of normal matter. But they’re not. And, this close, I can detect the difference.’

She drew the pod to a stop, and allowed it to descend, slowly, towards the wing surface.

Spinner, gazing down, couldn’t tell how far away the night-black, featureless floor was. Was Louise intending to land there?

The pod’s descent slowed.

Louise, working her control console, caused the pod’s small vernier rockets to squirt, once, twice, sending them down towards the wing surface once more. But again the pod slowed; it gradually drifted to a halt, then, slowly, began to rise, as if rebounding.

Louise’s face was alive with excitement. ‘Spinner, could you feel that? Do you see what’s happening? This close, the wing surface is actually gravitationally  repulsive. It’s pushing us away!’

Spinner eyed her. ‘I know you, Louise. You’ve already figured out how a discontinuity drive would work. You were expecting this antigravity stunt, weren’t you?’

Louise smiled and waved a hand at the Xeelee craft. ‘Well, okay. Maybe I made a few educated guesses. This ship isn’t magic. Not even this antigravity effect. It’s all just an exercise in high physics. Of course we couldn’t build one of these.’ Her eyes looked remote. ‘Not yet, anyway . . .’

‘Tell me how it works, Louise.’

 At extremes of temperature and pressure, spacetime became highly symmetrical (Louise told Spinner). The fundamental forces of physics became unified into a single superforce.

When conditions became less intense the symmetries were broken. The forces of physics - gravity, nuclear, electromagnetic - froze out of the superforce.

‘Now,’ Louise said, ‘think of ice freezing out of water. Think back to what we saw on Callisto - all those flaws inside the ice, remember? The freezing of water doesn’t happen in an even, symmetrical way. There are usually defects -  discontinuities in the ice.

‘And in just the same way, when physical forces freeze out of the unified state, there can be defects - but now, these are defects in spacetime itself.’

Space was three-dimensional. Three types of stable defects were possible: in  zero, one or two dimensions. The defects were points - monopoles - or lines -  cosmic strings - or planes - domain walls.

The defects were genuine flaws in spacetime. Within the defects were sheets - or points, or lines - of false vacuum: places where the conditions of the high-density, symmetrical, unified state still held - like sheets of liquid water trapped within ice.

‘These things can form naturally,’ Louise said. ‘In fact, possibly many of them did, as the Universe expanded out of the Big Bang. And maybe,’ she went on slowly, ‘the defects can be manufactured artificially, too.’

Spinner stared out of the pod at the nightfighter. ‘Are you saying—’

‘I’m saying that the Xeelee can create, and control, spacetime defects. We think that the “wings” of this nightfighter are defects - domain walls, bounded about by loops of cosmic string.

‘Spinner-of-Rope, the Xeelee use sheets of antigravity to drive their spacecraft . . .’

The domain walls were inherently unstable; left to themselves they would decay away in bursts of gravitational radiation, and would attempt to propagate away at speeds close to that of light. The Xeelee nightfighter must actually be stabilizing the flaws, actively, to prevent this happening, and then destabilizing the flaws to gain propulsion.

Louise believed the Xeelee’s control of the domain-wall antigravity effect must be behind the ship’s ability to shield the pilot cage from acceleration effects.

‘All this sounds impossible,’ Spinner said.

‘There’s no such word,’ Louise said aggressively. ‘Your trip was a real achievement. ’ Louise, clearly excited by the Xeelee’s engineering prowess, sounded as alive and full of enthusiasm as Spinner had ever heard her. ‘You gave us the first big break we’ve made in understanding how this nightfighter operates - and, more significantly, how we can use it without destroying ourselves.’

Spinner frowned. ‘And is that so important?’

Louise looked at her seriously. ‘Spinner, I need to talk this out properly with you. But I suspect how well we use this nightfighter is going to determine whether we - the human species - survive, or perish here with our Sun.’

Spinner gazed out at the Xeelee craft, at the scores of drone ‘bots which clambered busily across the face of its wings.

Perhaps Louise was right; perhaps understanding how something worked did  make it genuinely less threatening. The Xeelee nightfighter wasn’t a monster. It was a tool - a resource, for humans to exploit.

‘All right,’ she said. ‘What next?’

Louise grinned. ‘Next, I think it’s time to figure out how to take this nightfighter on a little test jaunt around the Solar System. I’d like to see what in Lethe happened here. And,’ she said, her face hardening, ‘I want to know what’s happening to our Sun . . .’
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Milpitas put down his pen.

Annoyingly, it drifted away from the surface of his desk and up into the air, cart-wheeling slowly; Milpitas swiftly scooped up the offending item and swept it into a drawer, where it could drift about to its little insensate heart’s content.

He climbed stiffly from his chair and made his slow way from the office.

Fine white ropes had been strung out along the Temple’s warren of corridors. By judiciously sliding one’s closed fists along the rope, one could quite easily maintain the illusion - for oneself and others - of walking, as normal. He passed another Planner, a junior woman with her tall, shaven dome of a scalp quite gracefully formed. Her legs were hidden by a long robe, so that - at first glance anyway - it could have been that she was walking. Milpitas smiled at the girl, and she nodded gravely to him as they passed.

Excellent, he thought. That was the way to deal with this ghastly, offensive situation of zero-gee, of course: by not accepting its reality, by allowing no intrusion into the normal course of things - into the usual, smooth running of their minds. By such means they could survive until gravity was restored. He moved through the corridors of his Temple, past Planner offices which had been hastily adapted to serve as dormitories and food stores. Beyond the closed doors he heard the slow, subdued murmur of the voices of his people, and beyond the Temple walls there continued the steady, sad wailing of the klaxon.

He worked his way out from the bowels of the building, out towards the glistening skin of the Temple. He had conducted an inspection tour like this every shift since the start of the emergency. His assistants formed a complex web of intelligence throughout the Temple, of course, and reports were ready for him whenever he requested them. Some contact had even been maintained with the other Temples, thanks to carefully selected runners. But, despite all that data, Milpitas still found there was no substitute for getting out of his office and seeing for himself what was going on.

And, he flattered himself to think, perhaps it comforted the people - the lost children he’d gathered here into his protection, in the midst of this, their greatest crisis - to be aware that he, Milpitas, their Planner, was among them.

But, he thought, what if gravity were never returned?

He pulled at his chin, his fingernails lingering on the network of AS scars they found there.

They would have to adjust. It was as simple as that. He evolved vague schemes for stringing networks of ropes across the Decks; there was really no reason why normal life - at least, a close semblance of it - should not resume.

The discipline of the Planners had already persisted for almost a thousand years. Surely a little local difficulty with the gravity wasn’t going to make any difference to that.

Still, he thought, some events - however unwelcome - did force themselves into one’s awareness. Such as the moment when the gravity had died. Milpitas remembered clinging to his own chair, watching in horror as the artifacts on his desk - the ordinary, humdrum impedimenta of everyday life - drifted away into the treacherous air.

In the Decks, there had been panic.

Milpitas had sounded the klaxon - and it still sounded now - calling the people to him, to the protection of the Temple.

Slowly, one by one, or in little groups clinging to each other fearfully, they had come to him. He had lodged them in offices, giving them the security of four stout walls about them.

People had been stranded helplessly in mid-air. Ropes had been slung between the Decks, huge nets pulled through the air to gather in the flopping human fish. All of them had been brought to him, some almost catatonic with fear, their old-young faces rigid and white.

He reached the tetrahedral outer hull of the Temple. The skin was a wall of golden glass which inclined gracefully over him, softening the harsh light of the Decks; the wall’s framework cast long, soft-edged shadows across the outer corridors.

. . . But the light, today, had changed, he noticed now. He glanced up, quickly, above his head. Shafts of grey Deck daylight, raw and unfiltered, came seeping through holes in the golden wall. At each gap in the wall a sentry hovered, fixed to the glass wall by a loose sling of rope.

The holes had been punched out, in the last few minutes or hours, by the sentries; they must have seen someone, somehow, approaching the Temple.

The nearest sentry glanced down at Milpitas’ approach. It was a woman, Milpitas saw; she held her cross-bow up against her chest, nervously.

He smiled at her and waved. Then, as soon as he felt he could, he dropped his eyes and moved on.

Damn. His composure, the gestalt of his mood, had been quite disrupted by the sight of the sentries and the knocked-out glass panes. Of course he himself had posted the sentries up there as a precaution (a precaution against what, he hadn’t cared to speculate). He’d really hoped that the sentries wouldn’t need to be used, that no more irruptions from outside would occur.

Evidently that hope hadn’t yet been fulfilled. His plans to repopulate the Decks would have to be postponed for a while longer.

Well, there was still food and other essentials, here in the Temples. And when the supplies ran out, their AS nanobots could preserve them all for a long while; the nanobots would enable each antique human body to consume its own resources, digging deeper and deeper, to preserve the most vital functions.

And even the failure of that last fallback would, in the end, be irrelevant, of course.

The people would remain with him, Planner Milpitas, here in the Temple. Where they were safe. He had to protect the future of the species. That was his mission: a mission he had followed unswervingly for centuries. He had no intention of abandoning his duty to his charges now.

Not even if it meant keeping them in here forever.

 The wings of the nightfighter loomed over the battered surface of Port Sol.

The relativistic effects of the flight - intense blue shift ahead, the hint of a starbow girdling the sky - faded rapidly from Spinner’s sensorium. The Universe beyond her cage of construction material assumed its normal aspect, with the wizened stars scattered uniformly around the sky, and the blood-red bulk of the Sun an immense, brooding presence.

She took her hands from the control waldoes and lay back in her couch. She closed aching eyes, and tried to still the trembling in her hands.

She sucked apple-juice from the nipple inside her helmet. The juice tasted slightly odd - as usual, because of the nutrient supplements that had been added to it. Her legs and back felt stiff, her muscles like bits of wood, after two days in this box. The plumbing equipment she’d been fitted with was chafing again, and somewhere under her back there was a fold of cloth in her suit, a fold which dug enthusiastically into her flesh. Even the loop of rope at her waist felt tight, restricting.

‘Spinner-of-Rope. Can you hear me?’ It was Louise’s voice, calling from the cosy shirtsleeve environment inside the life-lounge she’d fixed to the shoulders of the nightfighter. ‘Are you all right?’

Spinner sighed. ‘About as all right as you’d expect me to be.’ She clenched her hands together and worked her fingers through the thickness of the gloves’ material, trying to loosen up the muscles. Over-tension in her hands was probably going to be her biggest problem, she reflected. Her guidance of the ship was assisted by the processing power Louise had had installed inside the life-lounge, but still, and quite frequently, Spinner had to supply manual intervention.

‘Spinner, do you want to close up the wings?’

Spinner stabbed at a button on the left-hand waldo. She didn’t bother to look back to watch the controlled defects in spacetime heal themselves over; without the wings, the quality of light in the cabin changed a little, brightening.

‘Okay. Would you like to come into the lounge for a while?’

Another damn spacewalk? She closed her eyes; her eyeballs prickled with fatigue. ‘No thanks, Louise.’

‘You’ve been in that couch for thirty-six hours already, Spinner. You need to be careful with yourself.’

‘What are you worried about?’ Spinner asked sourly. ‘Bed-sores?’

‘No,’ Louise said calmly. ‘No, the safety of the nightfighter . . .’

Spinner had quickly learned that journey times in the ‘fighter were going to be long. Louise had worked out that the nightfighter’s discontinuity drive could bring it to better than half lightspeed. Terrific. But most of the Solar System was  empty space. It was a big place. During a ‘fighter journey, little would change visibly, even from hour to hour - but that served to make the worst moments, when she came plummeting at some planet or moon, even more terrifying, with their sensations of such intense speed.

Spinner had felt no acceleration effects, and Louise assured her that her suit - and the action of the construction material cage around her- would protect her from any hard radiation, or heavy particles she might encounter . . . But still, she was forced to sit in this damn box, and watch the stars blue-shift towards her.

Maybe the Xeelee had never suffered from vertigo, but she’d quickly found that she sure did.

‘Well, here we are at Port Sol. Louise, how long do you want to stay here?’

Louise hesitated. ‘Not long, I don’t think. I didn’t expect to find anything here, and now that I’m here I still don’t.’

‘Then I’ll stay in the pod. The sooner we can get away, the more comfortable I’ll feel.’

‘All right. I accept that. Spinner-of-Rope, tell me what you see.’

Spinner opened her eyes, with some reluctance, and looked beyond the construction material cage.

In contrast to the crowded sky of the ruins of the Jovian system, there was  emptiness here.

The Sun was a ball of dull red, below the cage and to her right. Even here, on the rim of the System, Sol still showed a large disc, and sent bloody light slanting up through her cage.

To her left the worldlet Louise called Port Sol rotated, slowly. The little ice moon was scarred by hundreds of craters: deep, surprisingly regular. The tiny moon had supplied the ancient interstellar GUTships with ice for reaction mass. There were still buildings here, tight communities of them all over the surface; Spinner could see the remnants of domes, pylons and arches, spectacular microgravity architecture which must have been absurdly expensive to maintain.

But the buildings were closed, darkened, and thin frost coated their surfaces; the pylons and graceful domes were collapsed, with bits of glass and metal jutting like snapped bones.

‘I recognize some of this,’ Louise said. ‘Some of the geography, I mean. I could even tell you place names. Can you believe that - after five megayears?

‘ . . . But I guess that’s just telling us that Port Sol was abandoned not long after my time. Once the Squeem hyperdrive was acquired, the GUTship lines - even the wormhole route operators - must have become suddenly obsolete. There was no longer any economic logic to sustain Port Sol. I wonder what the last days were like . . . Perhaps the Port was kept going by tourism, for a while. And, thinking back, there would have been a few who wouldn’t want to return to the crowded pit of the inner System. Perhaps some of them stayed here until their AS treatment finally failed them . . .

‘Maybe that’s how it was,’ she said. ‘But I think I’d rather imagine they closed the place up with one major party.’

‘How did Port Sol survive the wars?’

‘Who would want to come here?’ Louise said dryly. ‘What is there to fight  over? There’s nothing that’s even worth destroying. Spinner, Port Sol must have been abandoned for most of the five megayears since the Northern’s departure. It’s drifted around the rim of the System, unremarked and never visited, while the tides of the Xeelee wars washed over the inner worlds. The System is probably littered with sites like this - abandoned, too remote to be worth tracking down for study, or exploitation, or even to destroy. All encrusted with bits of human history - and lost lives, and bones.’

Spinner laughed uneasily; she wasn’t used to such reflection from the engineer.

She twisted her head, looking around the sky. ‘I don’t like it here, Louise,’ she said. ‘It’s barren. Abandoned. I thought the Jupiter system was bad, but—’

Apart from the Sun and Port Sol, only the distant, dimmed stars shone here, impossibly remote. Spinner felt cowed by the dingy immensity all around her: she felt that her own spark of human life and warmth was as insignificant against all this darkness as the dim glow of the touchpad lights on her waldoes.

Empty. Barren. These were the true conditions of the Universe, she thought; life, and variety, and energy, were isolated aberrations. The Northern forest-Deck - the whole of that enclosed world which had seemed so huge to her, as a child - was nothing but a remote scrap of incongruous green, irrelevant in all this emptiness.

Louise said, ‘I know how you’re feeling. At least at Jupiter there was something in the sky. Right? Listen to me, Spinner; it’s all a question of scale. Port Sol is a Kuiper object - a ball of ice travelling around the Sun about fifty AUs out. AUs - astronomical units - that means—’

‘I know what it means.’

‘Spinner, Jupiter is only five AUs from the centre of the Sun. So we’re ten times further out from the heart of the System than Northern is . . . so far out that we’re on the edge of the Solar System, so far that the other bodies in the System - save Sol itself - are reduced to points of light, invisible without enhancement. Spinner, emptiness is what you have to expect, out here.’

‘Sure. So tell me how it makes you feel.’

Louise hesitated. ‘Spinner-of-Rope, five million years ago I came here to work - in the old days, while the Great Northern was being constructed . . .’

Louise spoke of bustling, sprawling, vigorous human communities nestling among the ancient ice-spires of the Kuiper object. The sky had been full of GUTships and stars, with Sol a bright yellow gleam in Capricorn.

‘But now,’ Louise said, her voice tight, ‘look at the Sun . . . Spinner-of-Rope, even from this far out - even from fifty AUs - the damn thing is twice as wide as the Moon, seen from old Earth. It’s obscene to me. It makes it impossible for me to forget, even for a moment, what’s been done.’

Spinner sat silently for a moment. Memories of Earth meant nothing to her, but she could feel the pain in Louise’s voice.

‘Louise, do you want to land here?’

‘No. There’s nothing for us down there . . . It was only an impulse that brought me out here in the first place; we had no evidence that anything had survived. I’m sorry, Spinner.’

Spinner sighed. ‘Where to now?’

‘Well, since we’re out here in the dark, let’s stay out. We’re still picking up that remote beacon.’

‘Where’s the signal coming from?’

‘Further out than we are now - about a hundred AUs - and a goodly distance around the equatorial plane from Port Sol. Spinner-of-Rope, we’re looking at another few days in the saddle, for you. Can you stand it?’

Spinner sighed. ‘It’s not getting any easier. But it’s not going to get any worse, is it?’ . . . And, she thought, it wasn’t as if the base they had established amid the ruins of the Jupiter system was so fantastically inviting a place to get back to. ‘Let’s get it over.’

‘All right. I’ve already laid in your course . . .’

 There could be no true dialogue, Garry Uvarov thought, between Lieserl - the strange, lonely exile in the Sun - and the crew of the returned Great Northern.

The corpse of Jupiter was only just over a light-hour from the centre of the Sol-giant, but Lieserl’s maser messages took far longer than that to percolate out of the Sun along the flanks of their immense convection cells. So communications round-trips - between the Northern and the antiquated wormhole terminus that supported Lieserl’s awareness - took several days.

Still, once contact was established, a prodigious amount of information flowed, asynchronously, back and forth across the tenuous link.

‘Incredible,’ Mark murmured. ‘She dates from our own era - she was placed within the Sun at almost exactly the same time as our launch.’

It sounded as if Mark were speaking from somewhere inside Uvarov’s own head. Uvarov swivelled his sightless face about the dining saloon. ‘You’re forgetting your spatial focus again,’ he snapped. ‘I know you’re excited, but—’

There was a soft concussion; Uvarov pictured Virtual sound-sources reconfiguring throughout the saloon. ‘Sorry,’ Mark said, from a point in the air a few feet before Uvarov’s head.

‘As far as I can tell, she’s human,’ Mark said. ‘A human analogue, anyway. The woman’s been in there, alone, for five million years, Uvarov. I know that subjectively she won’t have endured all that time at a normal human pace, but still . . .

‘She’s another Paradoxa project - just as we are. Which is why there’s such a coincidence in dates. We must both date from Paradoxa’s most active period, Uvarov.’

Uvarov smiled. ‘Perhaps. And yet, what has resulted of all the grand designs of those days? Paradoxa was planning to adjust the future of mankind - to ensure the success of the species. But what is the outcome? We have: one half-insane relic of a woman-Virtual, wandering about inside the Sun, one broken-down GUTship, the Northern . . . and a Sun become a giant in a lifeless Solar System.’ He worked his numb mouth, but there was no phlegm to spit. ‘Hardly a triumph. So much for the abilities of humans to manage projects on such timescales. So much for Paradoxa!’

‘But Lieserl has followed a lot of the history of the human race - in patches,  and from a distance, but she knows more than we could ever hope to have uncovered otherwise. She lost contact with the rest of the race only as humans entered a late period called the Assimilation, when mankind was moving into direct competition with the Xeelee.’

Uvarov couldn’t wrench his imagination away from the plight of Lieserl. ‘But, I wonder, are these few, pathetic scraps of data sufficient compensation for a hundred thousand lifetimes of solitude endured by this unfortunate Lieserl, in the heart of a dying star?’

Mark synthesized a sniff. ‘I don’t know,’ he said frankly. ‘Maybe you’re a better philosopher than I am, Uvarov; maybe you can come to judgements on the moral value of data. At this moment I don’t really care where this information has come from.’

‘No,’ Uvarov said. ‘I don’t suppose you do.’

‘I’m simply grateful that, because Lieserl exists, we’ve managed to learn something of humanity’s five-megayear past . . . and of the photino birds.’

‘Photino birds?’

The timbre of Mark’s voice changed; Uvarov imagined his stupid, pixel-lumped face splitting into a grin. ‘That’s Lieserl’s phrase. She found what she was sent in to find - dark matter energy flows, sucking the energy out of the core of the Sun. But it wasn’t some inanimate process, as her designers had expected: Lieserl found life, Uvarov. She’s not alone. She’s surrounded by photino birds. And I think she rather enjoys the company . . .’

‘Lieserl . . . ’ Uvarov rolled the name around his mouth, savouring its strangeness. ‘An unusual name, even a thousand years ago.’ Uvarov’s patchy, unreliable memory fired random facts into his tired forebrain. ‘Einstein had a child called Lieserl. I mean Albert Einstein, the—’

‘I know who he was.’

‘His wife was called Mileva,’ Uvarov said. ‘Why do I remember this? . . . They bore a child, Lieserl - but out of wedlock: a source of great shame in the early twentieth century, I understand. The child was adopted. Einstein had to choose between his child, and his career in science . . . all that beautiful science of his. What a choice for any human to have to make!

‘So this woman has the name of a bastard,’ he said. ‘A name redolent of isolation. How appropriate. How lonely she must have been . . .

‘And now she enjoys the company of dark matter life forms,’ he mused. ‘I wonder if she still remembers she was once human.’

 Port Sol was twenty light-hours from the source of the beacon, Louise estimated. The nightfighter would be able to complete the trip in fifty hours.

Spinner-of-Rope, working her rudimentary controls with growing confidence, opened up the sail-wings of the nightfighter. She glanced over her shoulder to watch the wings. Her view was partially obscured by Louise’s life-lounge, an improvised encrustation which sat, squat, on the thick construction material shoulders of the ship’s wing-mountings, just behind her own cage. One of the  Northern’s small, glass-walled pods had been fixed there too.

The nightfighter used its domain wall antigravity effect to protect the lounge,  with Louise in it, from its extremes of acceleration. After a lot of experimentation they had found that securely attaching the lounge, and other artifacts, to the structure of the Xeelee nightfighter was enough to fool the craft into treating the enhancements as part of its structure.

But still, despite the human obstructions, Spinner could see the sparkle of the cosmic-string rims of the wings as they wound out across hundreds of miles of space, hauling open the night-blackness of the domain wall wings themselves. As they unfurled, the wings curved over on themselves with a grace and delicacy astonishing, Spinner thought, in artifacts so huge - and yet those curves seemed imbued with a terrific sense of vigour, of power.

She touched the waldoes.

The wings pulsed, once.

There was an instant in which she could see Port Sol recede from her, a flashbulb impression of squat human buildings and gaping ice-wounds which imploded to a light-point with a terrifying, helpless velocity.

And then the worldlet was gone. Within a heartbeat, Port Sol had become too dim even to show up as a point - and there was no longer a frame of reference against which she could judge her speed.

Then, with slow sureness as her speed built up, blue shift began to stain the stars ahead of her once more. For a few hours relativistic effects would spuriously restore those aged lights to something like the brilliance they had once enjoyed.

. . . And again she had the sense, almost undefinable, of someone here with her, inside the cage - a presence, surely human, staring out wistfully at the blue-shifted stars as she did.

She wondered whether she should tell Louise about this. But - real or not, external to her own, fuddled mind or not - her companion wasn’t threatening.

And besides, what would Louise make of it? What could she do about it?

As the starbow coalesced around her once more, Spinner-of-Rope opaqued her faceplate, wriggled in her couch until an irritating wrinkle of cloth behind her back had smoothed itself out, and tried to sleep.

 The slow, wide orbits of Port Sol and the beacon source had left them ninety degrees apart, as seen from the centre of the Sun. Louise had laid in a course which took the nightfighter on a wide, high trajectory high above the plane of the System, arcing across its outer regions. The nightfighter’s path was like a fly hopping across a plate, from one point on the plate’s rim to another.

The Sun sat like a bloated, grotesque spider at the heart of its ruined System. All of the inner planets - Mercury, Venus, Earth/Luna - were gone . . . save only Mars, which had been reduced to a scorched cinder, surely barren of life, its orbit taking it skimming through the outer layers of the new red giant itself.

In a few more millennia that fragile orbit would erode, pitching Mars, too, into the flames.

Of the outer gas giants - Jupiter, Saturn, Uranus, Neptune - all had survived with little change, save imploded Jupiter. But the outermost planet of all - the double world Pluto/Charon - had disappeared.

Spinner listened to Louise describe all this. ‘So where did Pluto go?’

‘I’ve no idea,’ Louise said. ‘There’s not a trace to be seen, anywhere along its old orbital path. Maybe we’ll never know.

‘Spinner, a lot of the minor bodies of the System seem to have taken a real beating. Some of that is no doubt due to the Sun’s new, extreme state . . . but maybe some of it has been deliberate, too.’

Once, the Solar System had served as host to billions of minor bodies The Oort-Opik Cloud was - had once been - a swarm of a hundred billion comets circling through an immense, sparse shell of space, between four light-months and three light-years from the Sun. Now, that cloud was denuded.

Louise said, ‘Many of the comets must have been destroyed by the growth of the Sun - flashed to steam by its huge outpouring of heat energy, in one last, extravagant fling . . . They would have been visible from other systems, actually; they’d have inserted water lines, briefly, in the spectrum of the Sun: a kind of spectral Last Post for the Solar System, if there was anybody left, anywhere, to see.’

Further in towards the Sun, there were the Kuiper objects, like Port Sol: icy worldlets, orbiting not far outside the widest planetary orbits. And throughout the System there were more rings of small objects - like the asteroids, shepherded into semi-stable orbits by the gravitational interaction of the major planets.

‘But all those worldlet rings are depleted,’ Louise said. ‘Now, some of that depletion must be due to the Sun’s forced evolution, not to mention the loss of three of the inner planets. But many of the small objects must have been populated, by the era of the Xeelee wars.’

‘So the objects might have been deliberately destroyed - more casualties of war.’

‘Right.’

Spinner swilled apple-juice around her mouth, wishing she had some way to spit it out - or better still, to clean her teeth.

Spinner had learned of the Solar System only through Louise’s bookslates and records, but she’d gained an impression of an immense, bustling, prosperous world-system. There had been huge orbital habitat-cities, heavily populated worlds laced together by wormhole transit routes, and ships like immense, extravagant diamonds crossing the face of the yellow-gold Sun. Somewhere inside her - despite all the dire warnings of Paradoxa - she’d hoped to arrive here and find it all just as she’d read.

Instead, there was only this decayed Sun and its ruined worlds . . . even the wormhole routes, it seemed, had been shut down. And here she was, stuck inside the pilot-cage of an alien craft, chasing across tens of billions of miles in search of one, sad, isolated beacon.

She began to take her body through a simple regime of callisthenics, exercises she could get through without climbing out of her couch. ‘So, Louise. You’re telling me that Sol is dead. The System is dead. And you sound . . . upset about it. But what else did you expect to find?’

‘I expected nothing. I hoped for more,’ Louise said. ‘But I guess the slow destruction of the Sun, coupled with the Xeelee assaults, were together enough to wipe the System clean . . .’

Spinner felt, suddenly, profoundly depressed, as if the weight of all those lost years, those hundreds of billions of lives which had resulted in nothing but this cosmic rubble, was bearing down on her.

‘Louise, I don’t want to hear any more.’

‘All right, Spinner. I—’

Spinner shut her off.

She blanked out her faceplate, and filled its inner side with a soothing, cool green light, the light which had filtered through leaves from an artificial Sun to illuminate her childhood. She immersed herself in the warm feel of her muscles, as she pushed through her exercises.

 Immersed in the cries of the klaxon, Morrow’s party held a council of war.

‘I’ve been scouting,’ Mark said. ‘And as far as I can tell it’s the same all over the Decks. No people, anywhere. The same emptiness . . . Everyone has been taken into the Temples. And it’s not going to be easy to get them out.’

‘Let’s leave them in there, then,’ Trapper-of-Frogs said practically. ‘If that’s what they want.’

Morrow studied her round, unmarked face. ‘Unfortunately, that isn’t an option,’ he said gently. ‘We have to protect them.’

‘From themselves?’

‘If necessary, yes. At any rate, from the Paradoxa Planners.’

Trapper thrust her face up at his. ‘Why?’

Morrow started to feel impatient. ‘Because we have to. Look, Trapper, I didn’t want to come on this jaunt into the Decks any more than you did. It’s not my fault we’re being shot at—’

‘Starve them,’ Trapper said simply.

Morrow turned to her. ‘What?’

‘Starve them.’ She turned to study the Temple with an appraising eye, as if assessing its capacity. There must be hundreds of people in there - and in the other Temples. They can’t have that much food and water; there just isn’t room in there. I say we wait here, until they get starved out. Simple.’

Constancy-of-Purpose grinned, maliciously. ‘We could block the sewage outlets. I know where the outlets are; it would be easy. That would be fun. And a lot faster acting.’

Mark hovered before her, his artificial face drawn into stern disapproval. ‘And cause plague, illness and death on a massive scale? Is that really what you’re proposing?’

Constancy-of-Purpose looked doubtful; she passed a massive hand over her scalp.

‘Listen to me,’ Mark said slowly. ‘This is my field - I’m a socio-engineer, after all. Was, whatever. The last thing we want is a siege, here. Do you understand? I’m not sure if we have the resources to break a siege. If we tried, the fall-out - the illness and death - would put an immense strain on the Northern’s infrastructure.

‘Besides—’ He hesitated.

Morrow said, ‘Yes?’

‘Besides, I’m not certain that breaking a siege is even possible.’

‘What do you mean?’

‘Look: the Planners see themselves as messianic. They, and only they, can save “their” people. If we besiege them, the Planners simply won’t respond the way a rational person would - by studying their resources, by assessing the chances of a successful break-out, and so on. Worse still, we - the besiegers - would become part of the fabric of their delusion, an embodiment of the external threats which assail their people.’

Morrow frowned. ‘I don’t understand.’

Mark, evidently forgetting there was no drive-induced gravity, started pacing around the Deck, his Virtual feet soundlessly missing the floor by a fraction of an inch. ‘You have to understand things from the point of view of the people in control in there: the Planners.’ He turned a frank gaze on Morrow. ‘I’ve been studying you, Morrow. I know you’re still intimidated - by this place, by the nearness of the Planners. Aren’t you? - despite all your experiences outside here, beyond these walls.’

Morrow said nothing.

‘This culture has a lot of power,’ Mark said. ‘Almost all of it is concentrated in the hands of the Planners, with the mass of people dumbly acquiescing. Morrow, the Planners have taken the species-survival logic of Paradoxa - the logic which lay behind the whole of the Northern’s mission, after all - and extrapolated it into something more - something almost religious.

‘We’re dealing with a powerful concept, folks; one that seems to touch buttons wired deep into our human psyches. People on these Decks have followed where the Planners have led for nearly a millennium - including you, Morrow.

‘When Louise and I saw this tendency developing, quite early in the flight, we decided we couldn’t overcome it - and it would be wastefully destructive to try.

‘So we withdrew, to the Great Britain, leaving enough of a physical control infrastructure in place for us to ensure the ship could run smoothly.

‘Well, maybe we were wrong to do that; because now the Planners’ messiah complex is leading us to a crisis . . .’

Morrow found he intensely disliked being analysed in this way by a Virtual construct. ‘But what are we to do?’ he snapped. ‘How are we to use these staggering insights of yours?’

‘The situation is unpredictable,’ Mark said bluntly. ‘But it’s possible that the Planners would destroy their people - and themselves - rather than let us win.’

The little party exchanged shocked glances.

Trapper said, ‘But that’s insane. It even contradicts their conscious goals - to protect their people.’

Mark’s smile was thin. ‘Nobody said it had to make sense. Unfortunately, there are plenty of precedents, right through human history.’

Constancy-of-Purpose said, ‘With flaws like that hard-wired into our heads, it’s a wonder we ever got into space in the first place.’ She let herself drift a little way from the Deck, her legs dangling beneath her, and studied the Temple, eyes squinting. ‘Well, if we can’t break the siege, we’re going to have trouble. For a  start, there are more of them than us. And, second, their cross-bows have a much greater range than these blowpipes wielded by Trapper and her friends—’

‘Maybe,’ Trapper-of-Frogs said slowly, ‘but I’ve been thinking about that. I mean, the Planners could have killed us earlier, when we were strung out along the Deck. Couldn’t they?’

Mark frowned. ‘They fired over us. Maybe they were trying to warn us.’

‘Maybe.’ Trapper-of-Frogs nodded grudgingly. ‘Or maybe they were trying to hit us - but couldn’t. Watch this.’

She pulled a dart from the pouch at her waist and raised her blowpipe to her lips. She spat the dart harmlessly into the air, on a flat trajectory parallel to the Deck.

Morrow, bemused, tracked the little projectile. It rapidly lost most of its initial speed to the resistance of the air, but its path continued flat and even, still parallel to the Deck. Eventually, Morrow supposed, it would slow up so much that it would fall to the Deck, and . . .

No, it wouldn’t, he realized slowly. The GUTdrive was shut off: there was no gravity. Even if air resistance stopped the dart completely, it still wouldn’t fall.

‘When the gravity first disappeared,’ Tracker said, ‘I couldn’t hit a damn thing. I seemed to aim too high, every time. I quickly worked out why: even over quite short distances, gravity will pull a dart - or a cross-bow bolt - down a little way. I’ve grown up compensating for that, allowing for it unconsciously when

I aim at something.

‘In the absence of gravity the dart just sails on, in a straight line, until it hits something.’ She hefted the blowpipe. ‘It took me hours of practice before I felt confident with this thing in zero-gee; it was like learning from scratch all over again.’

Mark was nodding slowly. ‘So you think the Planners’ bowmen meant to hit us.’

‘I’m sure of it. But they shot too high. They haven’t learned to adjust to zero-gee; they certainly didn’t allow for it when they shot at us.’

Constancy-of-Purpose cupped her chin. ‘Maybe you’re right. But I don’t see how that helps us. Even if their aim is a little off, there are enough of them to blanket us with bolts if we try to get too close.’

‘Yes,’ Mark said, some excitement entering his artificial voice, ‘but maybe we can use Trapper’s insight in another way. She’s right; the Planners - everyone in that building - are failing to learn how to cope with the absence of gravity. In fact, they seem to be denying that the absence even exists.’ He glanced around, staring at the tracery of ropes they’d laid from the access ramps as if seeing them for the first time. ‘And so have we. Look at the way we’ve travelled - abseiling across the floor, sticking to the familiar two dimensions to which gravity restricts us.’

Morrow frowned. ‘What are you suggesting?’

Mark raised his face to the iron sky. ‘That we try a little lateral thinking . . .’

At the origin of the weak, ancient signal Louise and Spinner found a worldlet. It was a dirty snowball three hundred miles across, slowly turning in the outer darkness.

When Louise bathed the worldlet with spotlights from her life-lounge, broken ice shone, stained with splashes of colour: rust-brown, grey.

This lost little fragment followed a highly elliptical path, each of its distorted journeys lasting a million years or more. Its closest approach to the Sun came somewhere between the orbits of Saturn and Uranus, while at its furthest it got halfway to the nearest star - two light-years from the inner worlds.

‘Bizarre,’ Louise mused. ‘It’s got the orbital characteristics of a long-period comet - but none of the physical characteristics. In morphology it’s more like a Kuiper object, like Port Sol. But then it should be in a reasonably circular orbit . . .’

Spinner-of-Rope peered out of her cage at the dark little world, wondering what might still be living down there.

Here and there, in pits in the ice, metal gleamed.

‘Artefacts,’ Louise said. ‘Can you see that, Spinner? Artifacts, all over the surface.’

‘Human?’

‘I’d guess so. But I don’t recognize anything. And I doubt if there’s much still working . . .

‘I’m taking radar scans. There are hundreds of chambers in there, in the interior. And our beacon’s somewhere inside: still broadcasting on all wavelengths, with a peak in the microwave range . . . Life knows what’s powering it.’

‘Is this ice-ball inhabited? Is there anyone here?’

‘I don’t know.’ Spinner heard Louise hesitate. ‘I guess I’m going to have to go down to find out.’

 The pod’s small jets flared across the worldlet’s uneven surface as Louise descended. Spinner watched; the pod was the only moving thing in all of her Universe.

‘I’m close to the surface now,’ Louise reported. ‘I’ll level off. They certainly made a mess of this surface. I think these artifacts are sections of ships, Spinner. Not that I can label much of it - so much of this technology must be tens of millennia beyond us . . . Lethe, I wish we had the time to spend here, to study all this stuff.

‘But at least it’s human.’ Her voice sounded strained. ‘The first traces of humanity we’ve found in the whole damn System, Spinner.

‘I think people landed here, and broke up their ships for raw materials to occupy the interior.

‘I’m going to land now. I see what looks like a port.’

 Louise couldn’t find any way to open the wide, hatch-like port to the interior. Instead, she had to erect a plastic bubble to serve as an airlock over the port, and cut her way through, working slowly in the microgravity.

‘All right, I’m in.’ Her breath was scratchy, shallow - almost as if she were  whispering, Spinner thought. ‘It’s dark here, Spinner. I have lamps; I’m going to leave a trail of them, as I go through.’

Spinner, listening in her cage, prayed that nothing bad happened to Louise down there. If it did, what could she - Spinner - do? Would she have the courage even to try a landing on the ice worldlet?

Doubt flooded her, a feeling of inadequacy, of being unable to cope . . .

You’ll manage, Spinner-of-Rope.

That same dry, sourceless voice.

Strangely, her fears seemed to subside. She glanced around; of course, she was alone in the cage, with the nightfighter suspended passively over the ice worldlet. But still - again - she had had the impression that someone was here  with her. She couldn’t see him, or her - but somehow she knew there was nothing to fear; she sensed a massive, comforting presence similar to her own, lost father.

But still - hearing voices? What in Lethe is going on inside my head?

‘ . . . Lots of chambers,’ Louise said a little breathlessly. ‘They are boxes, carved out of the ice and plated over with metal and plastic. A bit cramped . . . There is air here, but foul; I won’t be breaking my suit seal. This was definitely a human colony, Spinner. But it’s all - neat. Tidy; abandoned in an orderly way.

‘I guess they took a long time to die. They had time to clear up after themselves - to bury their dead, maybe, even, as they withdrew. I guess they went deeper as their numbers dwindled, towards the centre of the world . . . It’s kind of dignified, don’t you think? There are no signs of panic, or conflict. I wonder how we would behave, in the same circumstance. Spinner, I’m going on now.’

Later: ‘I’m in a deeper layer of chambers. I think I’ve found the source of the signal.’ She was silent for a while. Then, ‘They sure built this to last.’

‘Well, they got that right.’

‘I still can’t identify what’s powering it . . . I guess one of the ship’s GUTdrive plants on the surface. I think they used nanobots to maintain the beacon, Spinner. Maybe they adapted AS nanobots from their medical stores.’ Her tone of voice changed, subtly, and Spinner imagined her smiling. ‘They were determined to enable this to survive. But it’s been millions of years . . . and the ‘bots have made a few cumulative mistakes. The damn thing looks as if it’s  melted, Spinner. But it’s still pumping out its signal, so we can’t criticize too much . . .’

‘Louise,’ Spinner asked slowly, ‘why were these people here? What were they trying to do?’

Louise thought for a while. ‘Spinner, I think they were trying to escape.’

This ice-world was typical of the small, subplanetary bodies which could once have been found throughout the Solar System, Louise said, shepherded into orbital clusters by the major planets.

‘But,’ Louise said, ‘the orbits of many of those little bodies were only semistable  . Their orbits were intrinsically chaotic, you see . . . That means, over a long enough time period the minor bodies could move out of their stable pathways. They could even fall into the gravity wells of the major planets and be flung out of the System altogether. It’s a form of evaporation - an evaporation of worlds  and moons out of stellar systems. In fact, over a long enough scale - and I’m talking tens of billions of years now - the same thing would happen to the major planets too - and to stars, which could evaporate out of their parent galaxies . . . If,’ she went on sourly, ‘they had ever been given the chance.’

‘So you think this little world just evaporated away from Sol, gravitationally?’

‘No . . . not necessarily.’

Louise speculated about the closing stages of the Xeelee conflicts. She imagined mankind trapped within its home System, sliding towards the final defeat. Towards the end, even communication between the worlds might have broken down. Humanity would have been reduced to isolated pockets, cowering under the Xeelee onslaughts.

But some might have seen a way out - a way to try to escape the final investing of the System by the Xeelee.

Louise said, ‘Imagine this little worldlet following its semi-stable path - say, between the orbits of Saturn and Uranus. It wouldn’t have taken much to push it far enough out of its orbit to bring on orbital instability. And once equilibrium was lost, the drift away from the standard orbital elements could have been quite rapid - say, within a few orbits - and the decay wouldn’t have required any further deliberate - and observable - impulses, perhaps.’

Silently, all but invisibly to anyone watching, the little world, with its precious cargo of cowering, fearful humans, had looped through its increasingly perturbed orbit, falling at last - after many orbits, perhaps covering centuries - into the gravitational field of one of the major planets.

Then, finally, the worldlet was slingshot out of the Solar System.

‘If they’d got it right,’ Louise said, ‘maybe it would have been a viable plan.  If. These people were going to the stars, by the lowest-tech way you can imagine. It would have taken tens of thousands of years to get to even the nearest star - but so what? They had tens of thousands of years to play with, thanks to AS - or the equivalent they’d developed by then. And locked up in the ice of the worldlet there was probably as much water as in the whole of the Atlantic Ocean . . . Going to the stars in an ice moon was certainly a better chance than staying here to be creamed by the Xeelee with the rest - it was a viable way to get out of all this, all but undetectable.

‘The scheme obviously attracted support. You can see the bits of ships, littering the surface . . . People must have fled here, quietly, from all over the collapsing System. The mission was a beacon of hope, I guess.

‘But—’

‘But what?’

‘But they got it wrong.

‘I’m going to go deeper now, Spinner.’

‘Be careful, Louise.’

 There was a long silence, broken only by the sound of Louise’s shallow breath. Spinner filled her faceplate once more with cool, green leaf-light and stared into it, trying not to imagine what Louise was finding, down there inside the little tomb-world.

At length, Louise said: ‘Well, that’s it. I guess I’m here: the last place they occupied . . . the one place they couldn’t tidy up after themselves.’

Spinner stared into green emptiness. ‘What can you see?’

‘Abandoned clothes.’ Hesitation. ‘Dust everywhere. No bones, Spinner; no crumbling corpses . . . you can put your imagination away.’

After five megayears, there would only be dust, Spinner thought: a final cloud, of flakes of bone and crumbled flesh, settling slowly.

‘If they left records, I can’t find them,’ Louise said. She sounded as if she were trying to be unconcerned - to maintain control - but Spinner thought she could hear fragility in that level voice. ‘Perhaps there’s something in the electronics. But that would take years of data mining to dig out, even if we could restore the power. And we’re probably looking at technology a hundred thousand years beyond ours anyway . . .’

‘Louise, there’s nothing you can do in there. I think you should come out.’

‘ . . . Yes. I guess you’re right, Spinner-of-Rope. We don’t have time for this.’

Spinner thought she heard relief in Louise’s tone.

 The little Northern pod clambered up from the worldlet’s shallow gravity well, towards the Xeelee craft.

Louise, safe inside her life-lounge, said: ‘They couldn’t control the slingshot well enough. Or maybe the Xeelee interfered with their plans.

‘They weren’t thrown out of the System as they’d planned, on an open-ended  hyperbolic trajectory; instead they were put into this wide, and deadly, elliptical  orbit - an orbit which was closed, taking them nowhere, very slowly.

‘I guess they tried to stick it out. Well, they’d broken up their ships; they had no choice. Maybe if we had time for a proper archaeological study here we could work out how long they lasted. Who knows? Hundreds of thousands of years? Maybe they were hoping for rescue, for all that time, from some brave new future when humans had thrown out the Xeelee once more.

‘But it was a future that never came.

‘By the time they set up their beacon, their final plea for help, they must have known they were through - and that there was nobody to come to their aid.’

‘Nobody except us.’

‘Yes,’ Louise growled. ‘And what can we offer them now?’

‘What about the beacon?’

‘I shut it down,’ Louise said softly. ‘It’s served no purpose . . . not for five million years.’

Spinner sat in her Xeelee-crafted cabin, watching the grim little tomb of ice turn beneath her prow. ‘Louise? Where to now?’

‘The inner System. I think I’ve had it with all this bleakness and dark. Spinner-of-Rope, let’s go to Saturn.’
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Surrounded by swooping photino birds, Lieserl sailed around the core of the Sun. She let hydrogen light play across her face, warming her. The helium core, surrounded by the blazing hydrogen shell scorching

its way out through the thinning layers, continued to grow in the steady hail of ash from the shell. Inhomogeneities in the giant’s envelope - clouds and clumps of gas, bounded by ropes of magnetic flux - moved across the face of the core, and the core-star actually cast shadows outwards, high up into the expanding envelope.

The photino birds swept, oblivious, through the shining fusion shell and on into the inert core itself. Lieserl watched as a group of the birds broke away and sailed off and out, to their unknowable destination beyond the Sun. She studied the birds. Had their rate of activity increased? She had the vague impression of a greater urgency about the birds’ swooping orbits, their eternal dips into the core.

Maybe the birds knew the ancient human spacecraft, the Northern, was here. Maybe they were reacting to the humans’ presence . . . It seemed fanciful - but was it possible?

The processes unfolding around the Sun were quite remarkably beautiful. In fact, she reflected now, every stage of the Sun’s evolution had been beautiful - whether accelerated by the photino birds or not. It was too anthropomorphic to consider the lifecycle of a star as some analogy of human birth, life and death. A star was a construct of physical processes; the evolution it went through was simply a search for equilibrium stages between changing, opposing forces. There was no life or death involved, no loss or gain: just process.

Why shouldn’t it be beautiful?

She smiled at herself. Ironic. Here she was, an AI five million years old, accusing herself of too much anthropomorphism . . . But, she thought uneasily, perhaps her true fault lay in not enough anthropomorphism.

The sudden communication from the humans outside - the whispers of maser light which had trickled down the flanks of the huge, dumb convection cells - had shaken her to her soul.

She’d undertaken her cycle of messages, she suspected strongly, because she was driven to it by some sinister bit of programming, buried deep within her: not out of choice, or because she believed she might actually get a reply. So she’d packed her data with pictures of herself, and small, ironic jokes - all intended, she supposed, to signal to herself that this wasn’t real: that it was all a game,  unworthy of being taken seriously because there was no one left out there to hear.

Well, it seemed now, she’d been wrong. These people - of her own era, roughly, preserved by relativistic time dilation in their strange ship, the Great Northern - had returned to the Solar System.

And they were - she’d come to believe - people who didn’t approve of her.

They hadn’t said as much, explicitly. But she suspected an inner coldness was there, buried in the long communications they exchanged with her.

They thought she’d lost her objectivity - forgotten the reason she was placed in here in the first place. They thought she’d become an ineffectual observer, seduced by the rhythmic beauty of the photino birds.

Lieserl was some form of traitor, perhaps.

For the truth was - in the eyes of the men and women of the Northern - the photino birds were deadly. The birds were anti-human. They were killing the Sun.

They couldn’t understand how Lieserl could not be aware of this stark enmity.

She closed her eyes and hugged her knees; the hydrogen shell, fusing at ten million degrees, felt like warm summer Sunlight on her Virtual face. She’d watched the photino birds do their slow, patient work, year after year, leaching away the Sun’s fusion energy in slow, deadly, dribbles. She’d come to understand that the birds were killing the Sun - and yet she’d never thought really to wonder what was happening outside the Sun, in other stars. Had she vaguely assumed that the photino birds were somehow native to the Sun, like a localized infection? - But that couldn’t be, of course, for she’d seen birds fly away from here, and come skimming down through the envelope to join the core-orbiting flock. So there must be birds beyond the Sun - significant flocks of them.

She realized now, with chilling clarity, that her unquestioned assumption that the birds were contained to just one star, coupled with her intrigued fascination with the birds themselves, had led her to justify the birds’ actions, in her own heart. It hadn’t even mattered to her that the result of the birds’ activity would be the death of Sol - perhaps, even, the extinction of man.

She quailed from this unwelcome insight into her own soul. She had once been human, after all; was she really so clinical, so alien?

The murder of Sol would have been bad enough. But in fact - the crew of the  Northern had told her, in brutal and explicit detail - all across the sky, the stars were dying: ballooning into diseased giants, crumbling into dwarfs. The Universe was littered with planetary nebulae, supernovae ejecta and the other debris of dying stars, all rich with complex - and useless - heavy elements.

The photino birds were killing the stars: and not just the Sun, man’s star, but  all of the stars, out as far as the Northern’s sensors could pick up.

Already, there was nowhere in the Universe for humans to run to.

And she, Lieserl - the Northern crew seemed to believe - should be doing more than leaking out wry little messages via her maser convection cells. She should be screaming warnings.

Through her complex feelings, a mixture of self-doubt and loneliness, anger erupted. After all, what right did the Northern crew have to criticize her - even  implicitly? She’d had no choice about this assignment - this immortal exile of hers in the heart of the Sun. She’d been allowed no life. And it wasn’t her  who had shut down the telemetry link through the wormhole, during the Assimilation.

Why, after millions of years of abandonment, should she offer any loyalty to mankind?

And yet, she thought, the arrival of the Northern, and the fresh perspective of its crew, had made her take a colder, harder look at the birds - and at herself - than she had for a long time.

She pictured the shadow universe of dark matter: a universe which permeated, barely touching, the visible worlds men had once inhabited . . . And yet that image was misleading, she thought, for the dark matter was no shadow: it comprised most of the Universe’s total mass. The glowing, baryonic matter was a mere glittering froth on the surface of that dark ocean.

The photino birds - and their unknowable dark matter cousins, perhaps as different from the birds as were the Qax from humanity - slid through the black waters like fish, blind and hidden.

But the small, shining fraction of baryonic matter seemed vital to the dark matter creatures. It was a catalyst for the chains of events which sustained their species.

For a start, dark matter could not form stars. And the birds seemed to need  the gravity wells of baryonic stars.

When a clump of baryonic gas collapsed under gravity, electromagnetic radiation carried away much of the heat produced - it was as if the radiation  cooled the gas cloud. The residual heat left in the cloud eventually balanced the gravitational attraction, and equilibrium was found: a star formed.

But dark matter could not produce electromagnetic radiation. And without the cooling effect of the radiation, a dark matter cloud, collapsing under gravity, trapped much more of its heat of contraction. As a result, much larger clouds - larger than galaxies - were the equilibrium form for dark matter.

So the early Universe had been populated by immense, cold, bland clouds of dark matter: it had been a cosmos almost without structure.

Then the baryonic matter had gathered, and the stars began to implode - to shine. Lieserl imagined the first stars sparking to life across the cosmos, tiny pinprick gravity wells in the smooth oceans of dark matter.

The photino birds lived off a trickle of proton-photino interactions, which fed them with a slow, steady drip of energy. And to get a sufficient flow of energy the birds needed dense matter - densities which could not have formed without baryonic structures.

And the birds’ dependence on baryonic matter extended further. She knew that the birds needed templates of baryonic material even to reproduce.

So baryonic-matter stars had given the photino birds their very being, and now fed them and enabled them to reproduce.

Lieserl brooded. A fine hypothesis. But why, then, should the birds be so eager to kill off their mother-stars?

Once more the chatter of the humans from the Northern passed through her  sensorium, barely registering. They were asking her more questions - requesting more detailed forecasts of the likely future evolution of the suffering Sun.

She sailed moodily around the core, thinking about stars and the photino birds.

And her mind made connections it had failed to complete before in millions of years.

 At last, she saw it: the full, bleak picture.

And, suddenly, it seemed urgent - terribly urgent - to answer the humans’ questions about the future.

She hurried to the base of her convection cells.

 The shower’s needle-sharp jets of water sprayed over Louise’s skin. She floated there at the centre of the shower cubicle, listening to the shrill gurgle of the water as it was pumped out of the booth. She lifted her arms up and let the water play over her belly and chest; it was hot enough, the pressure sufficiently high, to make her battered old skin tingle, as if it were being worked over by a thousand tiny masseurs.

She hated being in zero-gee. She always had, and she hated it still; she even loathed having to have a pump to suck the water out of her shower for her. She’d insisted on having this shower installed, curtained off in one corner of the life-lounge, as her one concession to luxury - no, damn it, she thought, this is no luxury; the shower is my concession to what’s left of my humanity.

A hot shower was one of the few sensual experiences that had remained vivid, as she’d got so absurdly old. High-pressure, steaming water could still cut through the patina of age which deadened her skin.

There was hardly anything else left. Since her sense of smell had finally packed up, eating had become a process of basic refuelling, to be endured rather than enjoyed. And, apart from her Virtuals, nothing much stimulated her mentally; it would take more than a thousand-year life to exhaust the libraries of mankind, but she’d long since wearied of the ancient, frozen thoughts of others, rendered irrelevant by the death of the Sun.

She turned off the spigot. Hot air gushed down around her, drying her rapidly. When the droplets had stopped floating off her skin she pulled back the shower curtain.

The lounge was basic - it contained little more than this shower, a small galley, a sleeping cocoon and her data desk with its processor bank. Lashed up in haste from sections of the Northern’s hull material, the lounge was a squat cylinder five yards across, crouched on the shoulders of the Xeelee craft like a malevolent parasite - utterly spoiling the lines of the delicate nightfighter, Louise had thought regretfully. The walls of the lounge were opaqued to a featureless grey, making the lounge rather dingy and claustrophobic. And the place was a mess. Bits of her clothing drifted around in the air, crumpled and soiled, and she was conscious of a stale smell. She really ought to clean up; she knew she utterly lacked the obsessive neatness needed to survive for long in zero gee.

She reached for a towel drifting in the air close by. She rubbed herself  vigorously, relishing the feeling of the rough fabric on her skin. A mere blast of air never left her feeling really dry.

The feel of the warm towel on her skin made her think, distantly, about sex.

She’d always had a sour public persona: people saw her as an engineer obsessed with her job, with building things out there. But there was more to her than that - there were elements which Mark had recognized and treasured during their marriage. Sex had always been important to her: not just for the physical pleasure of it but also for what it symbolized: something deep and old within her, an echo of the ancient sea whose traces humans still carried, even now. The contrast of that oceanic experience with her work had made her more complete, she thought.

After she and Mark had reconciled - tentatively, grudgingly, in recognition of their joint isolation in the Northern - they had revived their vigorous sex life. And it had been good, remaining vital for a long time. Longer than either of them had a right to expect, she supposed. She wrapped the towel around her back and began to rub at her buttocks. Maybe if Mark had stayed alive—

The lounge walls snapped to transparency; space darkness flooded over her.

Louise cried out and pulled the towel around her body.

From her comms desk came the sound of laughter.

She scrambled in a locker for fresh clothes. The door of the jury-rigged locker jammed and she hauled at it, swearing, aware of the towel slipping around her.

‘By Lethe’s waters, Spinner, what do you think you’re doing?’

Louise could just make out Spinner’s cage, a box of winking lights at the prow of the nightfighter. A shadow moved across the lights - Spinner, probably, twisting in her couch to take a mocking look at her. ‘I’m sorry. I knew you’d be embarrassed.’

Louise had found a coverall; now she thrust her legs into it. ‘Then why,’ she said angrily, ‘did you invade my privacy by doing it?’

‘What difference does it make? Louise, there’s no one to see; we’re a billion miles from the nearest living soul. And you’re a thousand years old. You, really ought to rid yourself of these taboos.’

‘But they’re my taboos,’ Louise hissed. ‘I happen to like them, and they make a difference to me. If you ever get to my age, Spinner-of-Rope, maybe you’ll learn a little tolerance.’

‘Well, maybe. Anyway, I didn’t de-opaque your walls just to catch you with your pants off.’ She sounded mischievous.

Suspiciously, Louise asked, ‘Why, then?’

‘Because—’ Spinner hesitated.

‘Because what?’

‘Look ahead.’

There was a point of light, far ahead, beyond Spinner’s cage: a point that ballooned, now, exploding at her face—

Saturn, plummeting out of emptiness at her.

Louise cried out and buried her face in her hands.

‘Because,’ Spinner said softly, ‘we’re there. I thought you’d enjoy watching our arrival.’

Louise opened her fingers, cautiously.

Steady, orange-brown light shone into her cabin: the light of a planet, illuminated by the bloated body of its Sun.

Spinner was laughing softly.

Louise said slowly, ‘Spinner - if this is Saturn - where are the rings?’

 ‘Rings? What rings?’

The planet itself was the same swollen mass of hydrogen and helium, with its core of rock twenty times as massive as Earth intact, deep within it. Elaborate cloud systems still wound around the globe, like watercolour streaks of brown and gold, just as she remembered. And the largest moon, Titan, was still there.

But the rings had gone.

Louise hurried to her data desk.

‘ . . . Louise? Are you all right?’

From the surface of the city-world of Titan, the rings had been a line of light, geometrically precise, vivid against the autumn gold of Saturn . . .

Louise made herself reply. ‘I think I’m mourning the rings, Spinner. They were the most beautiful sight in the Solar System. Who would smash up such harmless, magnificent beauty? And, damn it, they were ours.’

‘But,’ said Spinner, ‘there is a ring here. I can see it. Look . . .’

Following Spinner’s directions, Louise studied her data desk.

The ring showed up as a faint band across the stars, a shadow against the swollen, imperturbable bulk of the planet itself.

Once, three ice moons had circled outside the orbit of Titan: Iapetus, Hyperion and retrograde Phoebe. All that was left of those three moons was this trail of rubble. Thin, colourless, with no evidence of structure, the ring of ice chunks, glowing red in the light of the dying Sun, circled the planet at about sixty planetary radii, a pale ghost of its glorious predecessor.

And where were the other moons?

Louise paged through her data desk. Once, Saturn had had seventeen satellites. Now - as far as she could tell from their orbits - only Titan and Enceladus remained. And there wasn’t much left of Enceladus at all; the little moon still swung through an orbit around four planetary radii from Saturn, but its path was much more elliptical than before. Its surface - always broken, uneven - had been left as rubble. There was no sign of the small human outposts which had once sparkled against the shadows of its curved ridges and cratered plains.

The rest of the moons - even the harmless, ten-mile-wide islands of water ice - had gone.

Louise remembered the ancient, beautiful names. Pan, Atlas, Prometheus, Pandora, Epimetheus . . . Names almost as old, now, as the myths from which they had been taken; names which had outlived the objects to which they’d been assigned.

‘Louise?’

‘I’m sorry, Spinner.’

‘Still mourning?’

. . . Janus, Mimas, Tethys, Telesto . . .

‘Yes.’

‘I guess somebody has to.’

‘Spinner, what happened here?’

‘A battle,’ Spinner said quietly. ‘Obviously.’

Calypso, Dione, Helene, Rhea, Hyperion, Iapetus, Phoebe . . .

The nightfighter spread its hundred-mile wings, eclipsing the debris of the shattered moons.

 Milpitas sat in his office. From throughout the Temple, there were the sounds of shouting, of screams, of yelled words too indistinct for him to hear.

The shouting seemed to be coming closer.

He cleared his magnetized desk top, putting his paper, pens, data slates away into drawers. He folded his hands and held them over the desk.

The door to his office was opened.

The renegade from - outside - hovered there in the air. He was almost horizontal from Milpitas’ point of view: as if he were defying the Planner to fit him into his orderly, gravity-structured Universe.

The renegade spread his empty hands. ‘I’m not going to hurt you.’

‘I know you,’ Milpitas said slowly.

‘Perhaps you do.’ The renegade was tall, quite well-muscled; he wore a practical coverall equipped with a dozen pockets which were crammed with unidentifiable tools. He wore his hair short, but not shaven-clean; his look was confident, even excited. Milpitas tried to imagine this man without the hair - and with a little less of that damnable confidence, too - in standard, drab Paradoxa coveralls, and with a more appropriate posture: stooped shoulders, perhaps, hands folded before him . . .

‘My name’s Morrow. You had a certain amount of - trouble - with me.’ The renegade glanced around at the office, as if recalling some sour experience. ‘I was in here several times, as you tried to explain to me how wrong I was in my thinking . . .’

‘Morrow. You disappeared.’

Morrow frowned. ‘No. No, I didn’t disappear. Milpitas, you sound like a child who believes that as soon as an object is out of sight, it no longer exists . . .’

Milpitas smiled. ‘What do you know of children?’

‘Now, a lot,’ Morrow said. He smiled, in turn, quite in control. ‘I didn’t disappear, Milpitas. I went somewhere else. I’ve done extraordinary things, Planner - seen wonderful sights.’

Milpitas folded his hands and settled back in his chair. ‘How did you get in?’

‘Past your sentries?’ Morrow smiled. ‘We came in from above. It took seconds, and we were quite silent. Your sentries were positioned to watch for an approach across the Deck; they didn’t imagine anyone would come in over their heads. They didn’t even know we were in the building, before we took them out.’

‘“Took them out”?’

‘They’re unconscious,’ Morrow said. ‘The forest people use a certain type of frog sweat, which . . . well, never mind. The sentries are unharmed.’

Milpitas tried to think of something to say - some words with which he could  regain control of the situation. He felt a rising panic; suddenly, his orders had failed to be executed. He felt as if he were at the heart of some immense, dying machine, poking at buttons and levers which were no longer linked to anything.

Morrow’s voice was gentle. ‘It’s over. I know you believe what you’re doing is right, for the people. But this is for the best, Milpitas. More deaths would have been - inexcusable. You see that, don’t you?’

‘And the mission?’ Milpitas asked bitterly. ‘The goals of Paradoxa? What of that?’

‘That’s not over,’ Morrow said. ‘Come back with me, Milpitas. There are remarkable things out there. The mission is still alive . . . I want you to help me - help us - achieve it.’

Milpitas closed his eyes again; suddenly he felt immensely old, as if the energy which had sustained him for the best part of a thousand years were suddenly drained away.

‘I don’t know if I can,’ he said honestly.

Someone, in the depths of the Temple, stilled the klaxon at last; the final, chilling echoes of its wail rattled from the close, claustrophobic metal sky.
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The pod slid, smooth and silent, down towards Titan.

Louise clutched at her seat. The hull was quite transparent, so that it felt as if she - swathed in her environment suit, with a catheter jammed awkwardly inside her - were suspended helplessly above the pale brown clouds of Titan.

Above her, the Xeelee nightfighter folded its huge wings.

Titan, Saturn’s largest satellite, was a world in itself: around three thousand miles across, larger than Earth’s Moon. As she descended, the cloudscape took on the appearance of an infinitely flat, textured plane. Huge low pressure systems in the photochemical smog spiralled around the world, and small, high clouds scudded across the stratosphere.

The first thin tendrils of air curled around the walls of the pod. Overhead, the stars were already misting out.

Suddenly the pod dropped, precipitously. She was jarred down into her seat. Then the little craft was yanked sideways, rocking alarmingly.

‘Lethe,’ Louise said ruefully, rubbing her spine.

Louise had left Spinner in the lounge, to follow the pod’s progress on the data desk. ‘Are you all right?’ Spinner asked now.

‘I’ve been better . . . I’m not hurt, Spinner-of-Rope.’

‘You knew you had to expect this kind of treatment. Titan’s atmosphere is a hundred miles thick: plenty of scope for generating a lot of weather. And there are high winds, up there at the top of the atmosphere.’

It was quite dark in the cabin now; the opaque atmosphere had enfolded the pod completely, leaving only the cabin lights to gleam from the transparent walls.

Spinner went on, ‘And did you know Titan has seasons? It’s spring; you’ve got to expect a lot of turbulence.’

As the pod dropped further it shuddered against a new onslaught; this time Louise thought she actually heard its structure creak.

‘Spring,’ murmured Louise. ‘“Where are the songs of Spring? Ay, where are they?”’

‘Louise?’

‘John Keats, Spinner-of-Rope. Never mind.’

Now the buffeting of the little ship seemed to lessen; she must have passed through the high-wind stratosphere. She pulled out a little slack in the restraints  which bound her to the seat. Beyond the hull, the cabin lights illuminated flakes of ammonia ice, and fine swirls of murky gas shot up past the pod and out of sight.

‘It’s bloody dark,’ she muttered.

‘Louise, you’re dropping into a mush of methane, ethane and argon. It’s a smog of photochemical compounds, produced by the action of the Sun’s magnetosphere on the air - I can see a lot of hydrogen cyanide, and—’

‘I know all that,’ Louise growled, gripping her seat as the pod lurched again. ‘Don’t read out the whole damn data desk to me. Photochemical compounds aren’t what I came down here to find.’

‘What, then?’

‘ . . . People, Spinner.’

Once, this had been the most populous world outside the orbit of Jupiter: Titan had cradled mankind’s most remote cities. Surely - Louise had thought - if anywhere had survived the devastation that had struck the inner worlds it would be here.

She needed to see what was going on. Louise punched at the control pad before her. The walls of the pod faded to pearly opacity. She called for a Virtual image, an amalgam constructed of radar and other data.

Below her, in the pod’s Virtual windows, the landscape of Titan assembled itself, as if from elements of a dream.

She banked the pod and took it skimming over the crude Virtual representation, fifty miles above the surface.

Titan had a core of rock at its heart, clad by a thick mantle of frozen water-ice. Beneath the obscuring blanket of atmosphere, eighty per cent of the solid ice surface was covered by oceans of liquid methane and ethane, richly polluted by hydrocarbons. The remaining fraction of ‘dry’ ice-land was too sparse to form into sizeable continents; instead, ridges of water-ice, protruding above the methane, formed strings of islands and long peninsulas.

Well, the oceans were still here. Louise let the ancient, familiar names roll through her head: there was the Kuiper Sea, Galilei Archipelago, the Ocean of Huygens, James Maxwell Bay . . .

But, of the humans who had once named this topography, there was no sign. In fact, it was as if they had never been.

Once, huge factory ships had sailed across these complex oceans, trailing high, oily wakes; enough food had been manufactured in those giant ships to feed all of Titan, and most of the other colony-moons in the Saturn system as well. There were no ships here now. Maybe, if she looked hard enough, she would find traces of huge metal carcasses, entombed in the ice floors of the chemical seas.

. . . But now there seemed to be something approaching over the tight-curving horizon: a feature which didn’t chime with her memory. She leaned forward in her seat, trying to see ahead more clearly.

It was a ridge of ice, looming over the oceans, stretching from side to side of her field of view as it came over the edge of the world.

‘Spinner - look.’

‘I can’t quite make it out - it doesn’t seem to fit the maps . . .’

‘Maps?’ Louise muttered. ‘We may as well throw the damn things out.’

It was the rim of a crater - a crater so huge it sprawled like an immense scar around the curve of the planet. Within the mile-high walls of the crater, a new sea, deep and placid, lapped its huge low-gravity waves.

‘Well, that wasn’t here before,’ Spinner said. ‘It’s wiped out half the surface of the moon.’

Louise had Spinner download projections of the crater’s overall shape, the deep profile hidden from view by the circular methane ocean it embraced.

Beneath the ocean surface the crater was almost cylindrical, with sharp, vertical walls and a flat base.

‘Volcanic, do you think?’ Spinner asked.

‘It doesn’t look like any volcano mouth I’ve ever seen,’ Louise said slowly. ‘Anyway, Titan is inert.’

‘Then what? Could it be an impact crater? Maybe when the moons got broken up—’

‘Look at it, Spinner,’ Louise said impatiently. ‘The shape’s all wrong; this was no impact.’

‘Then what?’

Louise sighed. ‘What do you think? We’ve come all this way to find another relic of war, Spinner-of-Rope. Now we know what happened to the people. When whatever caused that struck Titan, the whole surface of the moon must have convulsed. No wonder the cities were lost . . .’

She imagined the ice-ground cracking, becoming briefly liquid once more, swallowing communities whole; there must have been mile-high tidal waves in the low gravity methane seas, overwhelming the food ships in moments.

Spinner was silent for a while. Then, ‘You’re saying this was done deliberately? ’

Louise smiled. Paradoxa, reconstructing the future from the glimpses left by Michael Poole’s encounter with the Qax, had come across the concept of a  starbreaker: a planet-smashing weapon wielded by the Xeelee - a weapon based on focused gravity waves. Paradoxa had even had evidence that a starbreaker of limited power had been deployed inside the Solar System itself: by the Qax invaders from the future, during their failed onslaught on the craft of the Friends of Wigner.

She said to Spinner, ‘You ought to be getting used to this by now. We know the Xeelee had weaponry sufficient to destroy worlds. For some reason they spared Titan. Instead - they wiped it clean. Just as they did Callisto.’

 Louise took the pod down to one of the largest individual islands, close to the rough rim of the Kuiper Sea. There was a soft crunch when she landed, as the pod crushed the friable-ice surface.

A small airlock blistered out of the side of the pod’s hull, and Louise climbed through it.

Instantly she was enclosed by a shell of darkness. In the murk of photochemical smog, her suit lights penetrated barely a few feet. Looking down she  could only just make out the surface. Under a layer of thick frost, which creaked as it compressed under her boots, the ground was firm, flat. She lifted herself on her toes, trying her weight; she felt light, springy, under Titan’s thirteen per cent gee. There was a soft wind which pushed at her chest.

Snow, drifting down from the huge atmosphere, began to lace across her faceplate; it was white and stringy, and - when she tried to wipe it off with her glove - it left clinging remnants. It was a snow of complex organic polymers, drifting down from the hundred-mile-thick chemical soup above her head.

‘Louise? Can you still hear me?’

‘I hear you, Spinner.’

She took a few steps forward, away from the gleaming pod; soon, its lights were almost lost in the polymer sleet.

‘You know, we terraformed Titan,’ Louise told Spinner. ‘There were ships to extract food and air from the seas. You could walk about on the surface in nothing more than a heated suit. We got the atmosphere clear, Spinner-of-Rope. You could see Saturn, and the rings. And the Sun. You knew you weren’t alone down here - that you were part of the System . . .’

Now, the terraforming had collapsed. Titan had reverted. It was as if humans had never walked Titan’s surface.

‘There used to be a city here, Spinner. Port Cassini. Huge, glittering caverns in the ice; igloos on the surface . . . A hundred thousand people, at least.

‘Mark was born here. Did you know that?’ She looked around, dimly. ‘And as far as I can remember this was the site of his parents’ home . . .’

She tried to imagine how it must have been to stand here as the final defence around Titan fell, and the Xeelee onslaught began. The starbreaker beams - cherry-red, geometrical abstractions - burned down, through the hydrocarbon smog, from the invisible nightfighters far above the surface. Methane seas flash-evaporated in moments - and the ancient water-ice of the mantle flowed liquid for the first time in billions of years . . .

‘Louise? Are you ready to go home, now?’

‘Home?’ Louise raised her face to the hidden sky and allowed the primeval, polymeric snow to build up over her faceplate; for a moment, tears, ancient and salty, blinded her. ‘Yes. Let’s go home, Spinner-of-Rope.’

 ‘Helium flash,’ Mark said.

Uvarov had been dozing; his dreams, as usual, were filled with birds: ugly carrion-eaters, with immense black wings, diving into a yellow Sun. When Mark spoke, the dreams imploded, leaving him blind and trapped in his chair once more. He felt a thin, cold sensation in his right arm: another input of concentrated foodstuffs, provided by his chair.

Yum, he thought. Breakfast.

‘Mark,’ he whispered.

‘Are you all right?’

‘All the better for your cheery questioning, you - construct.’ He spoke with a huge effort, fighting off his all-encompassing tiredness. ‘If you’re so concerned about my health, plug yourself into my chair’s diagnostics and find out for  yourself. Now. Tell me again what you said. And what in Lethe it means . . .’

‘Helium flash,’ Mark repeated.

Uvarov felt old and stupid; he tried to assemble his scattered thoughts.

‘We’ve heard from Lieserl. Uvarov, the birds are continuing to accelerate the evolution of the Sun.’ Mark hesitated; his intonation had gone flat, a sign to Uvarov of his distraction. ‘I’ve put together Lieserl’s observations with a little extrapolation of my own. I think we can tell what’s going to come next . . . Uvarov, I wish I could show you. In pictures - a Virtual simulation - it would be easy.’

‘Well, you can’t,’ Uvarov said sourly, twisting his face from side to side. ‘Sorry to be so inconvenient. You’re just going to have to hook up a few more processor banks to enhance your imagination and tell me, aren’t you?’

‘ . . . Uvarov, the Sun is dying.’

For millions of years, the photino birds had fed off the Sun’s hydrogen-fusing core. Each sip of energy, by each of Lieserl’s birds, had lowered the temperature of the core, minutely.

In time, after billions of interactions, the core temperature had dropped so far that hydrogen fusion was no longer possible. The core had become a ball of helium, dead, contracting. Meanwhile, a shell of fusing hydrogen burned its way out of the Sun, dropping a rain of helium ash onto the core.

‘The inert core has steadily got more massive - contracting, and heating up. Eventually the helium in the collapsing core became degenerate - it stopped behaving as a gas, because—’

‘I know what degenerate matter is.’

‘All right. But you have to be clear about why that’s important, for what comes next. Uvarov, if you heat up degenerate matter, it doesn’t expand, as a gas would . . . Degenerate matter is not a gas; it doesn’t obey anything like the gas laws.’

‘So we have this degenerate, dead core of helium, the burning shell around it. What next?’

‘Now we start speculating. Uvarov, in a conventional giant, when the core mass is high enough - about half a Solar mass - the temperature becomes so high, a hundred million degrees or more, that a new fusion chain reaction starts up: the triple-alpha reaction, which—’

‘The fusion of the helium ash into carbon.’

‘Yes. Suddenly the “dead” core is flooded with helium fusion energy. Now remember what I told you, Uvarov: the core is degenerate. So it doesn’t expand, to compensate for all that heat . . .’

‘You turn condescension into an art form,’ Uvarov growled impatiently.

‘Because it can’t expand, the core can’t cool off. There is a runaway fusion reaction - a helium flash - lasting no more than seconds. After that, the core starts to expand again, and eventually a new equilibrium is reached—’

‘All right. That’s the standard story; now let’s get back to the Sun. Sol isn’t a conventional giant, whatever it is.’

‘No. But it’s approaching its helium flash point.’

‘Won’t the action of the birds suppress this helium runaway - the helium  flash - just as they’ve suppressed hydrogen fusion, all this time?’

‘No, Uvarov. They’re not taking out enough energy to stop the flash . . . Maybe they don’t intend to. And, of course, the fact that the core of Sol is so unusually hydrogen-rich is going to make a difference to the outcome. Perhaps there will be some hydrogen fusion in there as well, a complex multiple reaction.’

‘Mark. You said a new equilibrium will be reached, after the helium flash.’ Uvarov didn’t like the sound of that. He wondered if it would be healthy to be around, while an artificially induced red giant struggled to find a new stability after the explosion of its core . . . ‘What will happen, after the helium flash?’

‘Well, the pulse of heat energy released by the flash will take time - some centuries - to work its way through the envelope. The envelope will expand further, seeking a new balance between gravity and radiation pressure. And the energy released in the flash will be immense, Uvarov.’

‘Immense?’

‘Uvarov, there will be a superwind.’

 Superwind . . .

The helium flash would blow away half the mass of the Sun, into an expanding shell ballooning outwards at hundreds of miles a second.

The core - exposed, a shrunken thing of carbon-choked helium - would become a white dwarf star: cooling rapidly, with half the mass of Sol but just a few thousand miles across, no larger than old Earth. The flocks of photino birds, insubstantial star-killers, would continue to swoop around the heart of Sol’s diminished gravity well.

At present - before the flash - Sol was a red giant around two astronomical units across. After the superwind the envelope would be blown into a globe  twenty thousand times that size, a billowing, cooling cloud three hundred light-days across.

The furthest planet from the heart of old Sol was only forty astronomical units out - six light-hours. So the swelling envelope would, at last, smother all of Sol’s children.

Then, when the superwind was done, the dwarf remnant would emit a new wind of its own: a fizz of hot, fast particles which would blow at the expanding globe, pushing out the inner layers. The globe would become a planetary nebula -  a huge, cooling, hollow shell of gas, fluorescing in the light of the dying dwarf at its heart.

 Mark said, ‘At last, of course, the fusing helium in the core will be exhausted. Then the core will shrink once more, until the temperature of the regions around the core becomes high enough for helium fusion to start - in a shell outside the core, but within the hydrogen-burning shell. And the helium fusion will deposit carbon ash onto the core, growing in mass and heating it up - until the fusion of carbon begins . . .

‘The cycle repeats, Uvarov. There will be carbon flashes - and, later, flashes of oxygen and silicon . . . At last, the giant might have a core of almost pure iron, with an onion-shell structure of fusing silicon, oxygen, carbon, helium and  hydrogen around it. But iron is a dead end; it can only fuse by absorbing energy, not liberating it.’

‘And all this will happen to the Sun?’

Mark hesitated. ‘Our standard models say that the reactions go all the way to iron only in stars a lot more massive than the Sun - say, twelve Solar masses or more.’ He sighed, theatrically. ‘Will we get onion-shell fusion in the heart of the Sun? I don’t know, Uvarov. We may as well throw out our theoretical models, I guess. If the photino birds are as widespread as they seem to be, there may not be a single star in the Universe which has followed through a “standard” lifecycle.’

‘Superwind,’ Uvarov breathed. ‘How soon is Sol’s helium flash?’

‘Lieserl’s observations are sketchy on this. But, Uvarov, the conditions are  right. The flash may even have happened by now. The superwind could already be working its way out . . .’

‘How soon, damn you?

‘We have a few centuries. No more.’

Uvarov swept his blind face around the saloon. He pictured the ruined Jovian system beyond these walls, the bloated star dominating the sky outside.

‘Then we can’t stay here,’ he said.
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By the time she’d climbed to the top of the giant kapok tree her hand-grips were slick with sweat, and her lungs were pumping rapidly. Spinner-of-Rope took off her spectacles and wiped the lenses on a corner of her loincloth. Zero-gee or not, it still took an effort to haul her bulk around this forest . . . an effort that seemed to be increasing with age, despite all the AS treatment in the world.

She was at the crown of the kapok. The great tree was a dense, tangled mass of branches beneath her. Seeds drifted everywhere, filling the rippling canopy with points of light - like roaming stars, she thought. Somewhere a group of howler monkeys shrieked out their presence. Their eerie ululation, rising and falling, reminded her of the klaxon which had once called the Undermen to their dreary work . . .

She put that thought out of her mind with determination. She pulled some dried meat from her belt and chewed on it, relishing the familiar, salty taste. She felt tired, damn it; she’d come here, alone, because she wanted - just for a few hours - to put all of the strangeness below the forest Deck, and beyond the skydome, out of her mind, to immerse herself once more in the simple world in which she’d grown up.

In the distance a bird flapped, shrieking, its colours gaudy against the bland afternoon blue of the skydome.

The bird was flying upside down.

‘Spinner-of-Rope.’

The voice was close to her ear. Still chewing her meat, Spinner turned, slowly.

Louise Ye Armonk hovered a few feet away, standing on the squat, neat platform of a zero-gee scooter. Louise grinned. ‘Did I make you jump? I’m sorry for cheating with this scooter; I’m not sure I would have managed the climb.’

Spinner-of-Rope glared at her. ‘Louise. Never - never - sneak up on someone at the top of a tree.’

Louise didn’t look too concerned. ‘Why not? Because you might lose your grip, and drift off the branch a couple of feet? What a disaster.’

Spinner tried to maintain her anger, but she started to feel foolish. ‘Come on, Louise. I’m trying to make a point.’

Louise, skilfully, brought her scooter in closer to Spinner; without much grace she clambered off the scooter and onto the branch beside Spinner. ‘Actually,’  she said gently, ‘so am I.’ She breathed deeply of the moist forest air, and looked around the sky. ‘I saw you watching that bird.’

Spinner pushed her spectacles up the bridge of her nose. ‘So what?’

Louise picked at the tree bark. ‘Well, the bird seems to be doing its best to get by, in zero-gee.’

‘Maybe. Not everyone here is doing so well,’ Spinner said heavily. The loss of gravity was, slowly but surely, devastating the forest biota. ‘The higher birds and animals seem to be adapting okay . . . The monkeys quickly learned to adjust the way they climb and jump. But otherwise, things are falling apart, in a hundred tiny ways.’ She thought of spiders which could no longer spin webs, of tree-dwelling frogs which found their tiny leaf-bound ponds floating away into the air. ‘We’re doing our best to keep things working - to save whatever we can,’ she said. ‘But, damn it, even the rain doesn’t fall right any more.’

Louise reached out and took her hand; the old engineer’s skin was cold, leathery. ‘Spinner, we have to re-establish all of this. Permanently.’ Louise lifted her face; the diffuse light of the dome softened the etched-in age lines. ‘I designed  this forest Deck, remember. And this is the only fragment of Earth that’s survived, anywhere in the Universe - as far as we know.’

Spinner-of-Rope pulled her hand away. ‘I know what your little parable about the bird was about, Louise. I should adapt, just like the plucky little bird. Right? You want me to come back to the nightfighter.’

Louise nodded, studying her.

‘Well, it was a dumb parable. The bird is the exception, not the rule. And—’

‘Spinner, I know you needed a break. But you’ve been climbing around these trees for a long time, now. I need you to come back - we all do. I know it’s difficult for you, but you’re the only person I have who can do the job.’

Spinner watched her face, sceptically. ‘But we’re not talking about mere discontinuity-drive jaunts around the Solar System now. Are we, Louise?’

‘No.’ Louise wouldn’t meet her eyes.

Spinner felt a hollowness in her chest - as if it had expanded, leaving her heart fluttering like a bird in some huge cavity. Hyperdrive . . .

‘Spinner, we need the hyperdrive. You understand that, don’t you? The Sun is dying. Perhaps we could attempt to establish some sort of colony here, in the Solar System. But we need to find out what’s happening beyond the System. Are there any people left, anywhere? Maybe we can join them - find a better place than the Solar System has become.

‘But, without the hyperdrive, journeys like that would take millennia, more - even with the discontinuity drive. And I don’t think we have millennia . . .’

Spinner took a deep breath. ‘Yes, but . . . Louise, what will happen when I throw the switch? How will it feel?’

Louise hesitated. ‘Spinner, I don’t know. That’s the truth; that’s what we want to find out from the first flight. We aren’t going to know for sure until we try it in anger. Mark and I have only just begun to put together theories on how the damn hyperdrive works . . . Spinner, all we know is it’s something to do with  dimensionality .’

A conventional craft (Louise said) worked in a ‘three-plus-one’ dimensional spacetime - three spatial dimensions, plus one of time. And within those dimensions nature was described by a series of fundamental constants - the charge on the electron, the speed of light, the gravitational constant, Planck’s constant, and others.

But - humans believed - physics was governed by the Spin(10) theory, which described symmetries among the forces of nature. And the symmetries needed to be expressed in higher dimensions than four.

‘So, Spinner-of-Rope, there are more than three spatial dimensions,’ Louise said. ‘But the “extra dimensions” are compactified—’

‘They’re what?’

‘Collapsed down to the smallest possible scale - to the Planck scale, below which quantum physics and gravitation merge.’

Once - just after the initial singularity - the forces of physics were one, and the Universe was fully multi-dimensional. Then the great expansion started.

‘Three of the spatial dimensions expanded, rapidly, to the scales we see today. The other dimensions remained compactified.’

‘Why did three dimensions expand? Why not four, or two, or one - or none at all?’

Louise laughed. ‘That’s a good question, Spinner. I wish I had a good answer.

‘Geometrically, three-dimensional spaces have some unique attributes. For instance, only in three dimensions is it possible for planets to have stable orbits governed by the central forces exerted by stars. Did you know that? Planets in a  four-dimensional cosmos would drift into space, or spiral into their suns. So if life needs billions of years of a stable planetary environment, three dimensions are the only possibility. Matter isn’t stable in higher dimensions, even: the Schrodinger wave equation would have no bound solutions . . . And waves can propagate without distortion, only in three dimensions. So if we need high-fidelity acoustic or electromagnetic signals to be able to make sense of the world, then again, three dimensions is the only possibility.

‘Spinner, maybe there are alternate universes, out there somewhere, where more than three dimensions ballooned up after the initial singularity. But as far as we can see, life - our kind of life - couldn’t have evolved there; the fundamental geometry of spacetime wouldn’t have allowed it . . .

‘Remember, though, the extra dimensions are here, still, but they’re rolled up very tightly, into high-curvature tubes a Planck length across.’

‘So we can’t see them.’

‘No. But - and here’s the trick we think the Xeelee have exploited, Spinner - the extra dimensions do have an impact on our Universe. The curvature of these Planck tubes determines the value of the fundamental constants of physics. So the way  the tubes are folded up determines things like the charge of an electron, or the strength of gravity.’

Spinner nodded slowly. ‘All right. But what has this to do with the hyperdrive?’

‘Spinner-of-Rope, we think the Xeelee found a way to adjust some of those universal numbers. By changing the constants of physics - in a small region of  space around itself - the hyperdrive can make spacetime unfurl, just a little.’ Louise lifted her face. ‘Then the nightfighter can move, a short distance, through one of the higher dimensions.

‘Think of a sheet of paper, Spinner. If you’re confined to two dimensions - to crawling over the paper - then it will take you a long time to get from one side to the other. But if you could move through the third dimension - through  the paper - then you could move with huge apparent speed from one place to another . . .’

Spinner frowned. ‘I think I see that. Is this something like wormhole travel?’

Louise hesitated. ‘Not really. Wormholes are defects in our three-plus-one-dimensional spacetime, Spinner; they don’t involve the higher collapsed dimensions. And wormholes are fixed. With a wormhole you can travel only from one place to another, unless you drag the termini around with you. With the Xeelee drive - we think - you can travel anywhere, almost at will. It’s like the difference between a fixed rail route and a flitter.’

Spinner thought it over. ‘It sounds simple.’

Louise laughed. ‘Believe me, it’s not.’ She turned, distracted. ‘Hey. Look,’ she said, pointing to the skydome.

Spinner looked up, squinting through her spectacles against the glare of the dome. ‘What?’

Louise leaned closer so that Spinner could sight along her outstretched arm. ‘See? Those shadows against the dome, over there . . .’

The shadows, ten or a dozen forms, clambered across a small corner of the skydome, busy, active.

Spinner smiled. ‘Howler monkeys. They’ve colonized the skydome. I wonder how they got up there.’

‘The point is,’ Louise said gently, ‘they’ve adapted, too. Just like that parrot.’

‘Another parable, Louise?’

Louise shrugged, looking smug.

Spinner felt, she decided, like one of Morrow’s Undermen. She was no longer free; she was bowed down by the need to serve Louise’s vast, amorphous project.

‘All right, Louise, you’ve made your point. Let’s go back to the nightfighter.’

 For the first time, Lieserl understood the photino birds.

She thought of novae, and supernovae.

As the newly shining stars had settled into their multi-billion-year Main Sequence lifetimes, the Universe must have seemed a fine place to the photino birds. The stars had appeared stable: eternal, neat little nests of compact gravity wells and fusion energy.

Then had come the first instabilities.

Red giant expansions and novae must have been bad enough. But even a nova was a limited explosion, which could leave a star still intact: survivable, by the infesting birds. A supernova explosion, however, could destroy a star in seconds, leaving behind nothing more than a shrivelled, fast-spinning neutron star.

Lieserl tried to see these events from the point of view of the photino birds. The instabilities, the great explosions, must have devastated whole core-flocks. Perhaps, she speculated now, the birds had even evolved a civilization in the past; she imagined huge, spinning cities of dark matter at the heart of stars - cities ripped apart by the first star-deaths.

If she were a photino bird, she wouldn’t tolerate this.

The birds didn’t need spectacular, blazing stars. They certainly didn’t need instability, novae and supernovae, the disruption of dying stars. All they demanded from a star was a stable gravity well, and a trickle-source of proton-photino interaction energy.

She thought of Sol.

When the birds were finished with the Sun - after the superwind had blown through the wrecked System - a white dwarf would remain: a small, cooling lump of degenerate matter smaller than the Earth. The Sun’s story would be over. It could expect no change, except a slow decline; there would certainly be no cataclysmic events in Sol’s future . . .

But the dwarf would retain over half the Sun’s original mass. And there would be plenty of dense matter to interact with, and energy from the slow contraction of the star.

The Sun would have become an ideal habitat for photino birds.

Lieserl saw it all now, with terrifying clarity.

The photino birds were not prepared to accept a Universe full of young, hot, dangerous stars, likely to explode at any moment. So they had decided to get it over with - to manage the ageing of the stars as rapidly as possible.

And when the birds’ great task was done, the Universe would be filled with dull, unchanging white dwarfs. The only motion would come from the shadowy streams of photino birds sailing between their neutered star-nests.

It was a majestic vision: an engineering project on the grandest possible of scales - a project which could never be equalled.

But it was making the Universe - the whole of the Universe - into a place inimical to humans.

 She studied the swelling core of the Sun. Its temperature climbed higher almost daily; the helium flash was close - or might, indeed, already have occurred.

The humans seemed to have assimilated the data she had sent them. A reply came to her, via her tenuous maser-light pathways.

She translated it slowly. A smiling face, crudely encoded in a binary chain of Doppler-distorted maser bursts. Words of thanks for her data. And - an invitation.

Join us, the human said.

 Once again, Spinner-of-Rope sat in the cage of the Xeelee nightfighter. Arcs of construction material wrapped around her; beyond them the bloated bulk of the Sun loomed, immense and pale, like some vast ghost.

She tried to settle into her couch. Between each discontinuity-drive jaunt she’d had Mark adjust the couch’s contours, but still it didn’t seem to fit her  correctly. Maybe it was because of the biostat sensors with which she continued to be encrusted, for each flight . . .

Or maybe, she thought dispiritedly, it was just that she was so tired of this bombardment of strangeness.

She fingered her chest, against which - under her suit - lay her father’s arrow-head. Before her was the black bow of the Xeelee control console, with its three grafted-on waldoes. She stared at the waldo straight ahead of her - the one which controlled the hyperdrive. Superficially the waldo was just another box of metal and plastic, its telltale lights glowing warmly; but now it seemed to loom large in her vision, larger even than the corpse of the Sun . . .

‘Spinner. Can you hear me?’

‘Yes, Louise. I’m here.’

‘Are you all right? You’re in your couch?’

Spinner allowed herself a sigh of exasperation. ‘Yes, I’m in my couch, just where you saw me not five minutes ago.’

Louise laughed. ‘All right, Spinner, I’m sorry. I’m in the life-lounge. Look - whatever risks you take in this, I’ll be right here sharing them . . .’

Now Spinner laughed. ‘Thanks, Louise; that’s making me feel a lot better.’

Louise was silent for a moment, and Spinner imagined her lopsided, rather tired grin. ‘I never was much of a motivator. It’s amazing I ever got as far as I did in life . . . Are you ready to start?’

Spinner took a deep breath; her throat was tight, and she felt light, remote - as if this were all some Virtual show, not connected to anything real.

‘I’m ready,’ she said.

There was silence; Louise Ye Armonk seemed to be holding her breath.

‘Spinner-of-Rope, if you need more time—’

‘I said, I’m ready.’ Spinner opened her eyes, settled into her crash couch, and flexed her gloved fingers. Before her, the touchpads on the hyperdrive waldo glowed.

‘Tell me what to do, Louise.’

 The Sun was a brooding mass to her right hand side, flooding the cage with dull red light.

There were three touchpads in a row, all shining yellow. Without thinking about it, Spinner stabbed her forefinger at the middle touchpad.

The ambient light - changed.

She was aware that she had stopped breathing; even her pulse, loud in her ears inside this helmet, seemed to have slowed to a crawl.

She was staring at her gloved hand, the outstretched forefinger still touching the surface of the waldo; beyond that, in her peripheral vision, she could see the ribs of the construction-material cage. It was all just as it had been, a heartbeat before.

. . . Except that the shadows which her hand cast across the waldo box had altered, subtly.

Before, the diffuse globe of the Sun had flooded her field of view with a crimson, bloody glow, and her cage was filled with streaky, soft-edged shadows.  But now the shadows had moved around, almost through a hundred and eighty degrees. As if the Sun - or whatever light source was acting now - had moved around to her left.

She lifted her hand and turned it over before her face, studying the way the light fell across her fingers, the creases in the glove material. The quality of the light itself had changed, too; now it seemed more diffuse - the shadows still softer, the light pinker, brighter.

She dropped her hand to her chest. Through layers of suit material she could feel the hard edges of her father’s arrow blade, pressing against her chest. She pushed the point of the head into her body, feeling her skin break; the tiny pinpoint of pain was like a single, stationary point of reality amid this Universe of wheeling light.

She turned her head, slowly.

The Sun had gone. Where its immense bulk had coated the sky with crimson smoke, there was only emptiness - blackness, a smearing of wizened stars.

And to her left there had appeared a wall of pinkish gas, riven by lanes of dark, its edges diffusing into blackness. It was a cloud full of stars; it must be light-years across.

She must have travelled hundreds - perhaps even thousands of light-years. And she’d felt nothing. A mere touch of a button . . .

She folded forward, dropping her head into her lap. She clutched the arrow-head to her chest, stabbing at her skin, over and over; she spread one hand against her faceplate and scrabbled at it, seeking her face. She felt her bladder loosen; warm liquid gushed through her catheter.

 ‘Spinner-of-Rope. Spinner . . .’

Hands on her shoulders, shaking her; a distant voice. Her thumb was crammed into her mouth. The pain in her chest had become a dull ache.

Someone pulled her hand away from her mouth, gently.

Before her there was a square, weary face, concern showing through an uneven smile, a crop of grey, stiff hair.

‘Louise . . .?’

Louise’s smile broadened. ‘So you’re with us again. Thank Life for that; welcome back.’

Spinner looked around. She was still in her cage; the waldoes still sat on their jet-black horseshoe of construction material before her, their touchpad lights burning. But a dome of some milky, opaque material had been cast around the cage, shutting out the impossible sights outside.

Louise regarded her gravely. She hovered beyond the cage, attached by a short length of safety rope; reaching through the cage bars she held out a moistened cloth. ‘Here. You’d better clean yourself up.’

Spinner glanced down at herself. Her helmet lay in her lap. Her hands were moist with spittle - and she’d dribbled down her chin - and where Louise had opened Spinner’s suit at the chest, there was a mass of small, bleeding punctures.

‘What a mess,’ Spinner said. She dabbed at her chest.

Louise shrugged. ‘It’s no great trouble, Spinner. Although I had to move fast;  I needed to get the air-dome up around you before you managed to open your

faceplate.’

Spinner picked up her helmet; reaching through the faceplate, she found an apple-juice nipple. ‘Louise, what happened to me?’

Louise grinned and reached through the construction-material bars; with her old, leathery hand she touched Spinner’s cheek. ‘The hyperdrive happened to you. You’ve nothing to be ashamed of, Spinner. I knew this wouldn’t be easy, but I had no idea how traumatic it would be.’

Spinner frowned. ‘There was no sensation of movement at all. It seemed like magic, impossible. Even with the discontinuity drive there are visual effects; you can see the planets looming up at you, and the blue shift, and—’

Louise sighed and rubbed her face. ‘I know. Sometimes, I think I forget that this is a Xeelee ship. It’s just not designed for human comfort . . . I guess we can conclude that the Xeelee are a little tougher, psychologically, than we are.’

‘But did it work, Louise?’

‘Yes. Yes, it worked, Spinner. We crossed over two thousand light-years - in a time so brief I couldn’t even measure it . . .’

Louise took her hand from Spinner’s cheek and rested it on her shoulder. ‘Spinner, I can de-opaque this dome. If you feel you want me to.’

Spinner didn’t want to think about it. ‘Do it, Louise.’

Louise picked up her helmet and whispered instructions into its throat mike.

 The Trifid Nebula, from Earth, had once been a faint glow in the constellation of Sagittarius - as broad as the full Moon in the sky, but far dimmer; at over two thousand light-years from Earth, powerful telescopes had been needed to reveal its glorious colours. Light took fully thirty years to cross its extent.

Louise and Mark had chosen the Trifid as the first hyperdrive target. Even if the nightfighter’s trajectory was off by hundreds of light-years, the Nebula should surely be an unmistakable landmark.

But the waldo had worked. Louise’s programming had brought the nightfighter to within sixty light-years of the rim of the Nebula.

The Nebula was a wall, sprawled across half of Spinner’s sky. It was a soft-edged study in pinks and reds. Dark lanes cut across the face of the Nebula in a rough Y-shape, dividing the cloud into three parts. The material seemed quite smooth, Spinner thought, like some immense watercolour painting. Stars shone through the pale outer edges of the Nebula - and shone, too, from within its bulk.

‘This is an emission nebula, Spinner,’ Louise said abstractedly. ‘There are stars within the gas; ultraviolet starlight ionizes hydrogen in the Nebula, making the gas shine in turn . . .’ She pointed. ‘Those dark rifts are empty of stars; they’re dozens of light-years long. The Nebula is called the Trifid because of the way the lanes divide the face into three . . . see? And - can you see those smaller, compact dark spots? They’re called Bok globules . . . the birth places of new stars, forming inside the Nebula.’

Spinner-of-Rope turned to Louise; the engineer sounded flat, distant.

‘Louise? What’s wrong?’

Louise glanced at her. ‘I’m sorry, Spinner. I should be celebrating, I guess. After all, the hyperdrive delivered us just where I expected to be. And I was only using the Trifid as a landmark, anyway. But - damn it, the Trifid used to be so much more, Spinner. The colours, all the way through the spectrum from blue, and green, all the way to red . . . There were hot, bright young stars in there which made it blaze.

‘But now, those stars are gone. Snuffed out, or exploded, or rushed through their lifecycles; like every other star in the damn Galaxy.

‘I just find it hard to accept all this. I try, but every so often something like this comes along, and hits me in the eye.’

Spinner turned to the Nebula again, trying to lose herself in its light.

Louise smiled, her face outlined by the Nebula’s soft light. ‘And what about you? . . . Why, Spinner, you’re crying.’

Surprised, Spinner raised the heel of her wrist to her cheeks. There was moisture there. She brushed it away, embarrassed. ‘I’m fine,’ she said. ‘It’s just—’

‘Yes?’

‘It’s so beautiful.’ Spinner stared at the eagle wings of the Nebula, drinking in its pale colours. ‘Louise, I’m so lucky to be here, to see this. Uvarov might have sent someone else through the Locks, that first time; not me and Arrow Maker. You might have asked someone else to learn to run your nightfighter for you - and not me.

‘Louise, I might have missed this. I might have died without seeing it - without ever even knowing it existed.’ She looked at Louise uncertainly. ‘Do you understand?’

Louise smiled. ‘No.’ She reached into the cage and patted Spinner’s arm. ‘But once I would have felt the same way. Come on, Spinner. We’ve done what we came to do. Let’s go home.’

Spinner-of-Rope picked up her helmet. As she fastened up her suit, she kept her eyes fixed on the impossible beauty of the Trifid.
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Lieserl walked into the dining saloon of the Great Britain.

She hesitated, uncertain, in the low doorway. She was stunned by the antique beauty of the place: by its fine pillars and plasterwork, the mirrors glimmering on the walls. She was the last to arrive for this strange dinner; there were six people - three men and three women - already seated, facing each other at the centre of one of the long tables. The only light came from candles (real candles, or Virtuals?) set on the table between them. As the people talked, their faces, and the fine cutlery and glass, shone in the flickering, golden light; shadows stretched across the rest of the old saloon, turning it into a place of mystery - even romance.

One of the men turned as she came in. He rose, pushing back his chair, and walked towards her, smiling. His blue eyes were bright in a dark face.

She felt an odd, absurd, flutter of nervousness in her throat; she raised her hand to her mouth, and felt the coarseness of her flesh, the lines etched deep there. This was her first genuine human interaction in five million years . . . But how ludicrous to suffer adolescent nerves like this! She was an AI, geologically  old, yet within mere subjective days of returning to the company of humans she had become immersed once more in the complex, impossibly difficult world of human interactions.

She felt a sudden, intense, nostalgic desire to return to the clean, bright interior of the Sun. All those millennia, orbiting the core with the photino birds, seemed like a long, fantastic dream to her now: an interval within this, the true human reality . . .

The man reached out and touched her arm. His flesh was firm, warm.

She cried out and stumbled backwards.

Five faces, bright with candlelight, turned towards her, and the conversation died.

No one had touched Lieserl in megayears.

The man leaned towards her, his blue eyes bright and mischievous. ‘I’m sorry,’ he said. ‘I couldn’t resist that. I’m Mark Bassett Friar Armonk Wu.’

She straightened herself up, primly, and glared at him. The sudden touch had left a trembling, deep in her stomach, and she was sure a flush was spreading over her cheeks, despite her age of physical-sixty. She was vividly aware - too  aware, distractingly so - of Mark’s presence beside her.

He took her arm again, more delicately, and escorted her towards the dinner  party. ‘I won’t startle you again, I promise. And I’m the only Virtual here - other than you, of course.’

‘These Virtual illusions are just too damn good sometimes,’ she said. Her voice sounded feathery - weak, she thought. It was going to take her a long time to forgive Mark Wu for that trick.

He led her to a seat and pulled it out for her - so that was Virtual, too - and she sat with the rest.

The woman opposite her leaned forward and smiled. Lieserl saw a square, strong face, tired eyes, a thatch of grizzled hair. ‘I’m Louise Ye Armonk,’ she said. ‘You’re welcome here, Lieserl.’

‘Ah,’ Lieserl said. ‘Louise. The leader.’

One of the men - grotesquely blind, bald, wrapped in a blanket - allowed his head to rock back on its spindle of a neck, and bellowed laughter.

Louise looked weary. ‘Lieserl, meet Garry Uvarov . . . You’ve spoken with him before.’

Louise introduced the rest: Morrow, a spindly, reticent man who, with Uvarov, had supervised her downloading through the maser link from the Interface carcass (now abandoned) inside the Sun; and two tiny, young-looking women with strange names - Spinner-of-Rope, Trapper-of-Frogs - their bare flesh startlingly out of place in the formal surroundings of the saloon. Their faces were painted with vivid, intimidating splashes of scarlet, and patches of their scalps were shaven bare. The older-looking one of the pair wore glinting spectacles and carried a crude arrow-head on a thong tied around her neck.

Lieserl was still new enough to all this to be intensely aware of her own appearance. Her hands cast soft shadows, and her brooch - of intertwined snakes and ladders - glittered in the candlelight. Looking out from the twin caverns of her eyes, she saw how the flickering of the light was reflected, with remarkable accuracy, on the blurred outlines of her own face; she knew she must look quite authentic to the others.

She smiled at Louise Ye Armonk. ‘You’ve invested a great deal of processing power in me.’

Louise looked a little defensive; she pulled back slightly from the table. ‘We can afford it. The Northern’s on idle. We’ve plenty of spare capacity.’

‘I wasn’t criticizing. I was thanking you. I can see you’re trying to make me welcome.’

Mark, sitting beside Lieserl, leaned towards her. ‘Don’t mind Louise. She’s always been as prickly as a porcupine . . .’

Spinner-of-Rope, the girl with the spectacles, said: ‘A what?’

‘ . . . and that’s why I divorced her.’

‘I divorced him,’ Louise Ye Armonk said. ‘And still couldn’t get rid of him.’

‘Anyway,’ Mark said to Lieserl, ‘maybe you should reserve your thanks until you’ve seen the food.’

The meal was served by autonomic ‘bots. A ‘bot - presumably a Virtual - served Mark and Lieserl.

The meal was what Louise Ye Armonk called ‘traditional British’ - just what somebody called ‘Brunel’ would once have enjoyed, on an occasion like this, she  said. Lieserl stared at the plates of simulated animal flesh doubtfully. Still, she enjoyed the wine, and the sensation of fresh fruit; with discreet subvocal commands she allowed herself to become mildly drunk.

The conversation flowed well enough, but seemed a little stilted, stale to Lieserl.

During the meal, Trapper-of-Frogs leaned towards her. ‘Lieserl . . .’

‘Yes?’

‘Why are you so old?’

Uvarov, the crippled surgeon, threw back his head and bellowed out his ghastly laughter once more. Trapper looked confused, even distressed. Watching Uvarov, Lieserl felt herself start to incubate a deep, powerful dislike.

She smiled at Trapper, deliberately. ‘It’s all right, dear.’ She spread her hands, flexing the thin webbing between thumb and forefinger, immersing herself in the new reality of the sensation. ‘It’s just that this is how I remember myself. I chose this Virtual shell because it reflects how I still feel inside, I suppose.’

‘It’s how you were before you were loaded into the Sun?’ Spinner-of-Rope asked.

‘Yes . . . although by the time I reached my downloading I was quite a bit older  than my aspect now. You see, they actually let me die of old age . . . I was the first person in a long time to do so.’

She began to tell them of how that had felt - of the blights of age, of rheumy eyes and failing bladders and muscles like pieces of old cloth - but Spinner-of-Rope held her hand up. Spinner smiled, her eyes large behind her glasses. ‘We  know, Lieserl. We’ll take you to the forest sometime; we’ll tell you all about it.’

The meal finished with coffee and brandy, served by the discreet ‘bots. Lieserl didn’t much care for the brandy, but she loved the flavour of the coffee, Virtual or not.

Mark nodded at her appreciation. ‘The coffee’s authenticity is no accident. I spent years getting its flavour right. After I got stranded in this Virtual form I spent longer on replicating the sensations of coffee than anything.’ His blue eyes were bright. ‘Anything, except maybe those of sex . . .’

Disconcerted, Lieserl dropped her eyes.

Mark’s provocative remark made her think, however. Sex. Perhaps that was the element missing from this gathering of antique semi-immortals. Some had been preserved better than others - and some, like Spinner-of-Rope, were even genuinely (almost) young - but there was no sexual tension here. These people simply weren’t aware of each other as human animals.

She knew of Uvarov’s eugenics experiments on the forest Deck, inspired by a drive to improve the species directly. Maybe this gathering, with its mute testimony to the limitations of AS technology, was a partial justification of Uvarov’s project, she thought.

Louise Ye Armonk gently rapped her empty brandy glass with a spoon; it chimed softly. ‘All right, people,’ she said. ‘I guess it’s time for us to get down to business.’

Uvarov grinned towards Lieserl, showing a mouth bereft of teeth. ‘Welcome to the council of war,’ he hissed.

‘Well, perhaps this is a war,’ Louise said seriously. ‘But at the moment, we’re just bystanders caught in the crossfire. We have to look at our options, and decide where we’re going from here.

‘We’re in - a difficult situation.’ Louise Armonk looked enormously tired, worn down by the responsibilities she had taken on, and Lieserl felt herself warm a little to this rather intimidating engineer. ‘Our job was to deliver a wormhole Interface to this era, to the end of time, and then travel back through the Interface to our own era. Well, we know that didn’t work out. The Interface is wrecked, the wormhole collapsed - and we’ve become stranded here, in this era.

‘What I want to decide here is how we are going to preserve the future of our people. Everything else - everything - is subordinate to that. Agreed?’

For a moment there was silence around the table; Lieserl noticed how few of them were prepared to meet Louise’s cold eyes.

Morrow leaned forward into the light. Lieserl saw, with gentle amusement, how his bony wrists protruded from his sleeves. ‘I agree with Louise. We have one priority, and one only. And that’s to protect the people on this ship: the two thousand of them, on the Decks and in the forest. That’s what’s real.’

Louise smiled. ‘Morrow, you have the floor. How, exactly?’

‘It’s obvious,’ Morrow said. ‘For better or worse, we’re now the custodians of a thousand-year-old culture - a culture which has evolved in the conditions which were imposed on it during the flight. The confined space, the limited resources . . . and the constant, one-gee gravity.

‘But now the flight is over. And we took away the gravity, virtually without notice. You know we managed to break up the Temple sieges, without much injury or loss of life. But, Louise, I can’t tell you that life in the Decks has gone back to normal. How could it? Most people are barely retaining their sanity, let alone returning to work. No one’s producing any food. At the moment we’re working our way through stores, but that’s not going to last long.’

Trapper pushed her face forward. ‘And in the forest, too, the biota are—’

Louise held up her hands. ‘Enough. Morrow has made the point. Give me a suggestion, please.’

Morrow and Trapper exchanged glances. ‘If there was an Earth to return to,’ Morrow said slowly, ‘I’d say return there.’

‘But there isn’t,’ Uvarov said acidly. His voice was a rasp, synthesized by some device in his throat. ‘Or had you missed the point?’

Morrow was clearly irritated, but determined to make his case. ‘I know there’s no Earth.’

‘So?’ Louise asked.

‘So,’ Morrow said slowly, ‘I suggest we stay in the ship. We overhaul it, quickly, and retrieve more reaction mass. Then we send it on a one-gee flight.’

‘Where?’ Mark asked.

‘Anywhere. It really doesn’t matter. We could loop around the Sun in some kind of powered orbit, for all I care. The point is to restart the drive: to restore acceleration-induced gravity inside the ship. Let us - let the people in there - get back to normal again, and start living.’

There was silence for a moment. Then Spinner-of-Rope said, ‘Actually, in this scenario, it surely would be better to stay in the Solar System, on a powered orbit. The new chunk of reaction mass would be used up, in time; wouldn’t it be better to stay close enough to the Sun to be assured of being able to refuel later? . . . Even if that’s not for another thousand years from now.’

‘Perhaps.’ Louise rubbed her nose thoughtfully. ‘But I’m not sure it’s going to be viable to stay in the ship. Not in the long term.’ She sighed. ‘The dear old  Northern did her job superbly well - she exceeded all her design expectations. And maybe she could last another thousand years.

‘But, in the end, she’s going to fail. It may not be for ten thousand years, but failure will come. And then what?’ She frowned. ‘Then, we might not be around to oversee any transition to another environment.’

‘There’s a more fundamental point,’ Mark said seriously. ‘The engineering - the nuts and bolts - may have survived the trip, but the social fabric of the  Northern didn’t stand the strain so well. Consider the behaviour of the Planners, towards the end; their messianic visions, which had had a thousand long years to incubate, became psychotic delusions, virtually.’ He looked pointedly at Uvarov. ‘And we had one or two other little local difficulties along the way.’

‘Yes.’ Louise’s tiredness was etched into her face. ‘I guess, in the end, we didn’t do a very good job of preserving our rationality, across the desert of time we’ve traversed . . .’

Mark looked around the table. ‘People, we aren’t Xeelee. We aren’t designed  to live with each other for centuries, or millennia. We just don’t know how to build a society that could survive, indefinitely, in a cramped, enclosed box like the ship. We’ve already failed to do so.’

‘Do you have an alternative?’ Louise asked.

‘Sure. We stay in the System. But we get out of the damn ship. We could try to colonize some of the surviving moons. They can give us raw materials for habitats, at least. We could break up the Northern to give the new colonies a start . . . Louise, what I’m advocating is giving ourselves space, before we kill each other.’

Uvarov turned his face towards the Virtual; his blind smile was like a snake’s, Lieserl thought. ‘A nice romantic thought,’ he said. ‘But not viable, I’m afraid.’

‘Why not?’

‘Because of the helium flash.’ Uvarov turned, disconcertingly, straight to Lieserl; his eyes were shadowed pits. ‘The flash: the coming gift from Lieserl’s cute dark matter chums inside the Sun. Our best predictions are that it will blossom from the Sun within - at the most - a few centuries.’ He swivelled his head towards Louise. ‘And after that we can expect the carbon flash, and the oxygen flash, and . . . My friends, thanks to the photino birds, the Solar System is, in practical terms, uninhabitable.’

Mark glared at the old surgeon. ‘Then come up with a better idea.’

Louise held up her hands. ‘Wait. Let’s talk around the photino birds a little.’ She glanced at Lieserl. ‘You know more about the birds than any of us. Uvarov’s projections are right, I suppose.’

‘About the continuing forced evolution of the Sun? Oh, yes.’ Lieserl nodded,  feeling uncomfortable to be at the centre of attention; she was aware of the flickering candlelight playing around her nose and eyes. ‘I’ve watched the birds for five million years. They’ve maintained their behaviour pattern for all of that time; I’ve no reason to believe they are going to change now. And your observations show that every other star, as far as we can tell, is inhabited—’

Uvarov scowled. ‘Infested. These birds of yours - these creatures of dark matter - they are our true enemy.’

Louise regarded Lieserl. ‘Do you think he’s right about that, too?’

Lieserl thought carefully. ‘No. Not exactly. Louise, I don’t think the birds really know we are here. After all, we’re as marginally visible to them as they are to us.’ She closed her eyes; the illusion of inner eyelids was remarkably accurate, she thought absently. ‘I think they became aware of me, quite early . . . I’ve told you I think they tried to find ways to keep me alive. But they never showed any inclination to go seeking more of my kind. And they never tried to communicate with me . . . Still,’ she said firmly, ‘I don’t think it’s true that the photino birds are an enemy.’

Uvarov laughed. ‘Then what in Lethe’s waters are they? They fit most of the criteria I can think of.’

Lieserl quailed from the harshness of the ruined man’s tone, but she pressed on. ‘I just don’t think it’s helpful to think of them in that way. They’re doing what they’re doing - wrecking our Sun - because that’s what they do. By accelerating the stars through their lifecycles they’re building a better Universe for themselves, and their own offspring, their own future.’ She groped for an image. ‘They’re like insects. Ants, perhaps.’ She glanced around the table. ‘Do any of you know what I’m talking about? The birds are following their own species imperatives. Which just happen to cut across ours, is all.’

Mark nodded. ‘I think your analogy is a good one. The birds don’t even have to be alive, in our sense of the word, to accomplish enormous things - changes on a cosmic scale. From the way you’ve described their lifecycles, they sound like classic von Neumann self-replicating machines . . .’

Uvarov leaned forward; his head seemed to roll at the top of his thin neck. ‘Listen to me. Alive or not, conscious or not, the photino birds are our eternal, true enemy. Because they are of dark matter, we are of baryonic matter.’

Louise drained her brandy snifter and poured herself a fresh measure. ‘Maybe so. But for most of human history - as far as we can tell from the old Paradoxa projections, and from the accounts Lieserl has provided us - the enemy of man was seen as the Xeelee.’

Uvarov smiled, eerily. ‘I don’t deny that, of course. Why should you be surprised at such a monumental misapprehension? My friends, even the comparatively few millennia of human history before our departure from the time streams in the Northern were a litany of ghastly errors: the tragi-comic working out of flaws hard-wired deep into our psyches, a succession of ludicrous, doomed enterprises fuelled by illusions and delusions. I refer you to the history of religious conflict and economic ideology, for a start. And I see no reason to suppose that people got any wiser after we left. He turned his head to Mark. ‘You were a socio-engineer, before you dropped dead,’ he said bluntly. ‘You’ll  confirm what I say. It seems to me that the Xeelee war - or wars - were no more than still another ghastly, epochal error of mankind. We know that the Xeelee inhabited a higher plane, intellectually, than humans ever could: you only have to consider that remarkable craft, the nightfighter, to see that. But humans - being humans - could never accept that. Humans believed they must challenge the Xeelee: overthrow them, become petty kings of the baryonic cosmos.

‘This absurd rivalry led, in the end, to the virtual destruction of the human species. And - worse - it blinded us to the true nature of the Xeelee, and their goals: and to the threat of the dark matter realm.

‘It is clear to me now that there is a fundamental conflict in this Universe, between the dark and light forms of matter - a conflict which has, at last, driven the stars to their extinction. Differences among baryonic species - the Xeelee and ourselves, for instance - are as nothing compared to that great schism.’

Louise Ye Armonk frowned. ‘That’s a fairly gloomy scenario, Uvarov. Because if it’s true—’

‘If I’m correct, we face more than a simple search for safety beyond this imperilled Solar System. We may not be able to find a place to hide in this cosmos. Even if we were able to found some viable colony, the birds would come to seek it out, and destroy it. Because they must.’

Mark, the Virtual, seemed to be suppressing a laugh. ‘This Universe ain’t big enough for the both of us . . . Let me sum up: everyone’s dead, and the whole Universe is doomed. Well. How are we supposed to cope with an emergency like that?’ He grinned.

Lieserl studied his face curiously. After their brief physical contact, she felt intensely aware of Mark. And yet, it disquieted her that he could speak so flippantly.

For if Uvarov was right, then it could be that the humans in this fragile old ship were the only people left alive in an implacably hostile Universe.

Lieserl seemed to shrink in on herself, as if cowering inside this recently rediscovered shell of humanity; she looked around at the serious, young-old faces in the candlelight. Could it be true? Was this - she wondered with a stab of self-pity - was this the final ironic joke to be played on her by a vicious fate? She had been born as an alien within her own species. Now she had returned - been welcomed, even - and was it only to find that the story of man was finished?

‘I’m sorry,’ Mark was saying; he seemed deliberately to calm down. ‘Look, Uvarov, what you’re saying sounds absurd. Impossibly pessimistic.’

‘Absurd? Pessimistic?’ Uvarov swivelled his blind eyes towards Mark. ‘You have sight; I do not. Show me a part of the sky free from the corruption wrought by these dark-matter crows.’

Mark’s grin grew uncertain. ‘But we can’t escape the cosmos.’

Now Uvarov smiled, showing the blackness of his toothless mouth. ‘Can’t we?’

Lieserl watched Uvarov with interest. His analysis of the Northern’s situation had a devastating clarity. He seemed to be prepared to address issues with unflinching honesty - more honestly than any of the others, including herself.

Perhaps this was why Louise Armonk kept Uvarov around, Lieserl speculated. As a human he was barely acceptable, and his sanity hung by a thread. But his  logic was pitiless.

Spinner-of-Rope folded her bare arms on the tablecloth. ‘So, Doctor, you know better than all the generations of humans who ever lived.’

Uvarov sighed. ‘Perhaps I do, my dear. But then I have the benefit of hindsight. ’

‘Then tell us,’ Louise said. ‘You said humans were blind to the goals of the Xeelee. What were the Xeelee up to, all this time?’

‘It’s obvious.’ Uvarov swept his empty eyes around the table, as if seeking a reaction. ‘The Xeelee are the dominant baryonic species - the baryonic lords. And they have led the fight, the climactic battle for the Universe, against these swarms of dark-matter photino birds. They have been striving to preserve themselves in the face of the dark matter threat.’

‘And the human wars with the Xeelee—’

‘—were no more than an irritation to the Xeelee, I should judge. But a dreadful, strategic error by humanity.’

The group fell into silence; Lieserl noticed that the eyes of Trapper-of-Frogs had become huge with wonder, childlike. She stared into the candle flames, as if the truth of Uvarov’s words could be found there.

‘All right,’ Louise said sharply. ‘Uvarov, what I need to understand is where this leaves us. What should we actually do?’

There was a gurgling sound from within Uvarov’s wrapping of blankets; Lieserl, uneasily, realized that his chair was feeding him as he spoke.

‘What we should do,’ he said, ‘is obvious. We cannot possibly defend ourselves against the photino birds. Therefore we must throw ourselves on the mercy of our senior cousins - we must seek the protection of the baryonic lords, the Xeelee.’

Mark laughed. ‘And how, exactly, do we do that?’

‘We have evidence that the Xeelee are constructing a final redoubt,’ Uvarov said. ‘A last defence perimeter, within which they must intend to fall back. We must go there.’

Louise looked puzzled. ‘What evidence? What are you talking about?

Mark thought for a moment. ‘He means the Great Attractor . . .’ He summarized the findings of the anomalous gravity-wave emissions from the direction of the Attractor.

Louise frowned. ‘How do you know that’s anything to do with the Xeelee?’

‘Well, it could make sense, Louise; from the gravity waves we’ve picked up, we know something is going on at the Attractor site. Some kind of activity . . . something huge. And there’s no sign of life anywhere else . . .’

Uvarov nodded, his head jerking. ‘The Attractor is an immense construction site, perhaps: the last great baryonic project. We can even guess at its nature.’

‘Yes?’ Louise snapped.

‘We know their technology was based on the manipulation of spacetime,’ Uvarov said. ‘We have the evidence of the starbreaker - gravity-wave weapons -  and the domain-wall defect drive of the nightfighter. I believe the object in Sagittarius, whatever it is, is a construct.’

‘A construct of what?’

‘Manipulated spacetime,’ Uvarov said.

‘It’s logical, Louise,’ Mark said. ‘Think about it. Only through spacetime effects, including gravitation, can the Xeelee interact with the photino birds. So they’ve evolved weapons and artifacts based on the manipulation of spacetime: the nightfighter domain-wall drive, the starbreaker . . .’

‘The Ring,’ Lieserl breathed. ‘Perhaps this - the Great Attractor - is the Ring. The Xeelee’s greatest, final Project . . . ‘Is it possible? ‘Dr Uvarov, have you found the Ring?’

Garry Uvarov turned to her. ‘Perhaps.’

Mark was nodding. ‘Maybe you’re right . . . We’ve evidence that the dark matter creatures know about the activity in Sagittarius, too.’ To Lieserl he said, ‘We’ve seen streams of them coming and going from the Sun and heading in the direction of the Attractor . . . as if that is the focus of their activities, as well.’

Uvarov smiled. ‘It is the final battlefield.’

‘How far?’ Lieserl asked.

Louise grimaced, her mouth twisting. ‘To the Great Attractor? Three hundred million light-years . . . It’s no walk around the block.’

‘But we could get there,’ Mark said. Lieserl noticed that his tone was flat, more distant than before. ‘We have the nightfighter hyperdrive. We’ve no evidence that the hyperdrive is distance-limited. Spinner’s flights have already man-rated it . . .’

Lieserl saw how Spinner-of-Rope shrank, subtly, away from the table, and dropped her small hands into her lap, her round face expressionless.

Louise Ye Armonk was frowning. ‘We’d have to find a way of transporting our people, obviously.’

Mark spread his hands. ‘Surely that’s possible We may have to detach the lifedome from the Northern, fix it to the nightfighter somehow . . .’

Louise nodded. ‘We’d have to strengthen the dome internally, though . . . Obviously we’ll need co-operation from the Decks. Morrow - will we get it?’

Morrow leaned forward, into the light, to reply.

Lieserl folded her hands on the table and tried to stop them trembling. She let the rest of the conversation, as it delved into detail, wash over her.

The decision seemed to have been made, then, almost by default. She examined it in her own mind.

Had there been any alternative? Given Uvarov’s devastating logic, probably not.

But Uvarov’s logic implied that she - Lieserl - was going to end her own long, strange life at the centre of all myths - myths which had persisted for most of mankind’s sad history.

She was going to the Ring . . .

PART IV

 TRAJECTORY: SPACELIKE
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From the upper forest Deck to the loading bay at the base, lights blazed from the Northern’s battered lifedome. The human glow flooded over impassive Xeelee construction material, evoking no reflection.

Spinner-of-Rope sat in her cramped pilot’s cage. Her helmet was filled with urgent chatter relayed from the lifedome.

Her hands fidgeted, plucking at the seams of her gloves; they looked like nervous, fluttering birds, she thought. She rested the hands deliberately against the material of her trousers, stilling them. The crew still weren’t ready. How much of this waiting did they think she could endure?

Behind her, the smooth lines of the nightfighter’s discontinuity-drive wings swept across space, outlined in blood-red by the bloated hulk of the Sun. The lifedome of the Great Northern - severed from its columnar spine - had been grafted crudely onto the shoulders of the nightfighter, pinned within a superstructure of scaffolding which embraced the lifedome and clasped it to the nightfighter. Behind the dome a GUTdrive power source, cannibalized from the abandoned Northern, sat squat on the nightfighter, cables snaking from it and into the dome. And, cradled within the attaching superstructure, Spinner could see the short, graceful profile of the Great Britain: the old sea ship, preserved from abandonment once more by the sentimentality of Louise Ye Armonk, was a dark shadow against the lifedome, like some insect clinging to its glowing face.

The lifedome was a mile-wide encrustation on the cool morphology of Xeelee technology; it dwarfed the Xeelee ship which carried it, looking like a grotesque parasite, she thought.

Spinner closed her eyes, trying to shut out the surrounding, pressing universe of events. She listened to the underlying wash of her own, rapid, breathing. Under her helmet her spectacles pinched the bridge of her nose with a small, familiar discomfort, and she could feel the cool form of her father’s arrow-head against her chest. Clinging biostat telltales clung to her flesh, sharp and cold, but the little probes had at least become familiar: not nearly as uncomfortable as she’d found them at first. The environment suit smelled of plastic and metal, and a little of herself; but there was also a sparkle of orange zest, from one of the helmet nipples.

‘ . . . Spinner-of-Rope.’

The voice emerged from the background lifedome babble like the clear voice of an oboe within an orchestra. (And that, she thought, was a metaphor which  wouldn’t have occurred to her in the days before she’d poked her head out of the forest.)

‘I hear you, Louise.’

‘I think we’re ready.’

Spinner laughed. ‘Are you joking? I can’t imagine you all sounding less ready.’

Louise sighed, clearly irritated. ‘Spinner, we’re as ready as we’re ever going to be. We’ve been working on this for a year now. If we wait until every bolt is tightened - and until every damn jobsworth in the Decks, every antique anal-retentive on every one of Morrow’s damn launch committees, is prepared to give his or her grudging acquiescence - we’ll still be sitting here when the Sun goes cold.’

‘It’s a little different from your old days, Louise,’ Spinner said ruefully. Spinner had seen images of the Northern’s first launch - the extravagant parties that had preceded it, the flotilla of intraSystem craft that had swirled around the huge GUTship as it had hauled itself out of the System.

Louise grunted. ‘Yeah, well. I guess those days are gone. Things are a little more seat-of-the-pants now, Spinner.’

Yes, Spinner thought resentfully, but the trouble is it’s my seat; my pants.

Louise said, ‘We’re ready technically, anyway, according to all of Mark’s feedbacks. We’ve laid the co-ordinates of the flight into your waldo systems . . . all we can do now is see if they work.’

‘Right.’ Sourly, Spinner asked, ‘Shall I do a countdown? You could relay it through the Decks; it might be fun. Ten - nine—’

‘Come on, Spinner. Don’t play games. It’s time to do it. And, Spinner—’

Spinner stared at the Sunlight. ‘Yes?’

‘ . . . Be prepared.’

Spinner’s resentment grew. She knew what that meant. If anything went badly wrong with this first, full hyperdrive flight - so bad that it hadn’t been predicted by the endless Virtual scenarios, so bad that the automatics couldn’t cope - then it was going to be up to her, Spinner-of-Rope, and her famous seat-of-the-pants. And that was why she was still here, in this damn open cage: because Louise and Mark had failed to find a way to automate out that human element.

On her reactions and quick thinking, she knew, could depend - not just her own life, and the lives of her friends, the safety of the forest - but the future of the species.

I should have stuck to rope-spinning, she thought gloomily.

She reached out towards her hyperdrive waldo. She found herself staring at her own hand and arm, becoming aware of the enormity of the action she was about to take. The light of the dying Sun flooded the cage in shades of blood-red; gaudy golden highlights glimmered from the material of her glove.

She was filled, suddenly, with a profound sense of melancholy. She stifled a cry; the mood was so powerful it was almost overwhelming . . .

And the flood of emotion was coming from outside her. It came from her  companion, she realized; her silent, invisible companion, here in the cage . . .

Louise sounded tense, almost unbearably so. ‘Spinner? We’re waiting.’

Spinner-of-Rope looked around at the empty sky of the Solar System: at the ruin of the Sun, the glistening Jovian accretion disc. Despite the alienating devastation, it was strange to think that she would be the last human to witness this aching, echoing, cathedral of space and history. ‘Louise - no one’s ever going to come back here, are they?’

‘To the Solar System? No,’ Louise replied briskly.

‘It doesn’t seem right,’ she said slowly.

‘What doesn’t?’

‘That we should simply leave like this. Louise, we’re the last humans. Shouldn’t we—’

Louise laughed. ‘What? Nail a plaque to Callisto? Make a speech? “Last one to leave, turn off the lights”?’

‘I don’t know, Louise. But—’

‘Spinner.’ It was always very obvious when Louise was forcing herself to be patient. ‘It’s over. Just push the damn button.’

Spinner-of-Rope closed her hand around the waldo.

Sunlight imploded.

 Spinner-of-Rope was switched into darkness, into a sea of shadows which flooded the cage. She glanced down at her lap. The only illumination was a dim crimson glow - far less brilliant than Sol’s - which barely revealed the outlines of her own body.

The hyperdrive transit was as sudden and seamless as the test runs. There was no internal sense of motion at all: merely a lighting change, as if all of this were no more than some shallow Virtual stunt.

She twisted in her couch. Behind her, the lifedome still sat on the frail-looking shoulders of the Xeelee craft, apparently undamaged; yellow human light, aping lost Sol, still blazed from a hundred sources, pale against the emptiness of space.

And beyond the lifedome there was a star, near enough to show a globe - as red as Sol but evidently much dimmer, cooler. The star provided the little light available. Beyond the star’s glowing limb, six distant stars - a little brighter than the average - trailed across the sky in a zigzag shape. The star at one end of the compact constellation, ruby red, shone through the tenuous outer atmosphere of the nearby star globe.

The more remote constellations were an array of crimson and yellow spread across the sky. They were unchanged, as far as she could tell. Well, that was no surprise: she knew Louise hadn’t planned to come far on this first jaunt.

‘How are you, Spinner-of-Rope?’

‘Fine,’ Spinner said briskly. ‘As I’m sure you know better than I do, thanks to Mark’s telltales.’

Louise laughed. ‘I’ve learned never to trust these damn gadgets. How did the trip feel?’

‘As good as ever. As bad as ever . . . I take it we all survived.’

‘I’m just checking my summaries. No structural damage, as far as I can see. One case of shock—’ She snorted. ‘A man who fell out of your big kapok tree,  Spinner-of-Rope, when the Sun disappeared. The fool floated around until he could be snagged and hauled in. As we hoped, the nightfighter’s domain-wall inertial shielding protected the whole of the lifedome from any side-effects of the jump . . . Spinner, I don’t think many people in the Decks have even realized  we’ve jumped.’

‘Good. I guess it’s better that way.’ Spinner-of-Rope stared around the sky. ‘Louise, I thought the Solar System was depressing enough. But this system is a tomb.’

‘I know, Spinner. I’m sorry. But it is in our flightpath. Spinner, we’re going to head out of the plane of the Galaxy, in the direction of the Centaurus constellation: towards the Great Attractor . . .’

‘The Xeelee Ring.’

‘If that’s what it is, yes. And this star lies in Centaurus also.’

The main stars of the Centaurus constellation were ranged over distances from four light-years to five hundred light-years from the Sun. Northern, piggy-backing the Xeelee nightfighter, was going to move, in a rough straight line, out through this three-dimensional layout - and then beyond, out of the Galaxy and towards the Great Attractor itself.

‘Spinner, would you believe I decided we should come here, on the first hop, for sentimental reasons?’

‘Sentimental? About this place? Are you kidding?’

‘Spinner, that dull globe is Proxima Centauri: the nearest star to the Sun, less than four light-years out. When I was a kid, growing up on Earth, we’d barely reached the stars with the first GUTships. Systems like Proxima were places of wild romance, full of extraordinary adventure and possibility. Paradoxa’s sombre warnings of implacably hostile alien species Out There Somewhere just added to the allure for kids like me . . . I felt I had to get out here and see for myself.’

The presence, in the cage with her, seemed amused at this - even satisfied, Spinner thought.

Spinner grunted and picked at the material of her suit. ‘Well, you made it to Proxima at last. And I’m touched by these childhood reminiscences,’ she said sourly.

You’re too harsh on her, Spinner-of-Rope . . .

Spinner went on, ‘This Proxima looks like a red giant. So I guess the photino birds have already done their work here . . .’

‘No,’ Louise said. ‘Actually, Spinner, Proxima is a red dwarf . . . It’s a Main Sequence star, quite stable.’

‘Really?’ Spinner-of-Rope twisted in her seat and stared into the dull disc of Proxima. ‘You mean it’s always been like this?’

Louise laughed. ‘I’m afraid so, Spinner. It’s just a lot less massive than the Sun, and so has always been much dimmer - twenty thousand times less luminous than the Sun, in fact. The photino birds didn’t need to turn it cool and red, like the Sun; Proxima has always been a dwarf. Stable, and harmless - and quite useless.’

‘Useless for us. For baryonic life. But maybe not for the birds.’

‘No,’ Louise said. ‘I guess a red dwarf is the ideal stellar form, for them: the  model towards which they are guiding every damn star in all the galaxies. Of course Proxima has its moments: it’s quite a brilliant flare star - a UV Ceti type. It can vary in brightness by up to a magnitude . . .’

‘It can?’ For a few seconds Spinner studied the bland crimson disc. ‘You want we should wait around and see if it does something exciting?’

‘No, Spinner. Anyway, I suspect the photino birds will have put a stop to such frivolities by now . . . Oh. One thing. Spinner-of-Rope, turn around.’

Loosening her restraints, Spinner twisted in her seat. ‘What now?’

‘Spinner, do you see that constellation just to the right of Proxima’s disc?’

Louise must mean the jagged row of six stars behind Proxima, Spinner decided. ‘Yes. What about it?’

‘From Earth, that constellation used to be called Cassiopeia: named after the queen of Cepheus, the mother of Andromeda . . .’

‘Save the fairy tales, Louise,’ Spinner growled.

‘But from here, the constellation looks different. From here, the pattern’s distinctive W-shape is spoiled a bit - by the addition of that bright red star at the left hand end of the row.’

Spinner stared; the star was a ruby jewel glimmering through the hazy outer layers of Proxima.

‘The first colonists of Proxima - or rather, of the Alpha system, of which Proxima is a part- called the new constellation the Switchback.

‘Spinner, that extra star is the Sun. Our Sun, seen from Proxima. Another jump and Sol will be invisible; Spinner-of-Rope, yours are the last human eyes ever to look at Sunlight . . .’

Giant Sol glowed through the crimson velvet of Proxima; Spinner stared at it, trying to make out a disc, until her eyes began to ache.

At last she tore her gaze away. ‘Enough,’ she said. ‘Come on, Louise; no more of the past.’

‘All right, Spinner . . .’

Spinner closed her hand around the waldo once more.

 . . . And the brooding globe of Proxima was replaced, abruptly, without any internal feeling of transition, by a new star system. This was another red star - huge, ragged-edged - but this time with a companion: a smaller yellow star, a point of light, barely a diameter away from the red globe. The giant was pulled into an elliptical shape by the dwarf companion, and Spinner thought she could see a dim bridge of material linking the two stars, an arc of red-glowing star stuff pulled out of the giant.

‘ . . . Spinner?’

‘Yes, Louise. I’m still here. You’re really showing me the sights, aren’t you?’

‘This is Menkent - Gamma Centauri. We’re further through the Centaurus constellation: a hundred and sixty light-years from Sol, already. Menkent used to be a glorious A-class binary . . . But the photino birds have been at work. Now, one of the companions is going through its giant stage, and the other has already been reduced to a dwarf. Disgusting. Depressing.’

Spinner-of-Rope studied the twin stars, the lacy filaments of crimson gas  reaching out of the giant to embrace its dwarf twin. ‘Depressing? I don’t know, Louise . . . It’s still beautiful.’

Yes, Spinner-of-Rope. And this is the last star we’ll visit that was significant enough to be named by Earth-bound astronomers, before spaceflight. Another gloomy little milestone . . .

‘Don’t you get morbid too,’ Spinner said.

‘Spinner?’

‘Nothing. Sorry, Louise.’

‘All right, Spinner, we’ve established everything is functioning well enough. I’m going to cut in the main navigation sequence now, and we’ll try some major jumps . . . Do you think you’re ready?’

Spinner closed her eyes. ‘I’m ready, Louise.’

‘Now, I know it’s going to be hard, but it will help if you keep in mind an understanding of what you’re going to see. We’re heading out of the Galaxy, at around twenty degrees below the plane of the disc. We’re going to attempt thirty-five light-years every jump - and we’ll be trying for a jump every second. At that rate, we should cover the hundred and fifty million light-years to the Attractor in—’

‘—in around fifty days. I know, Louise.’

‘I’m in the forest, Spinner. I’m looking out through the skydome, with Morrow and Uvarov, Trapper-of-Frogs, a few of the others. So you’re not alone, out there; we can see what you can see, Spinner—’

‘Another pep-talk? I know, Louise. I know.’ She sighed. ‘Louise, you’re a great engineer, and a strong human being. But you’re a damn awful leader.’

‘I’m sorry, Spinner. I—’

‘Let’s do it.’

Impulsively, Spinner slapped her hand down on the waldo.

 —and the brooding coupled stars of Menkent were replaced, instantaneously, by another binary pair. This time the stars - twin red giants - seemed more equally matched, and a bridge of cooling, glowing material linked them. A wide, spreading spiral of dim gas was curled tightly around the giants, and—

—before she had time to think about it here was still another binary pair, this time much further from the ship, with a bright, hot blue star traversing the decaying hulk of a dim red giant. She saw how the giant hung behind the blue star like smoke behind a diamond—

—when she was whisked away yet again and now, before her, hung a softly shimmering globe of light: a planetary nebula, she recognized, the expanding corpse of a red giant, blown apart by its bird-induced superwind, but before—

—she could wonder if Sol would one day look like this, the nebula had gone to be replaced by an anonymous, distant star field which—

—vanished, because now she was surrounded by a dim, red smog; she was actually inside a giant star, she realized, inside its cooling outer flesh and—

—that was gone too, replaced by a huge, ragged nebula - a supernova site? -  which—

—imploded and—

—a star loomed at her, swollen, ruddy, achingly like Sol, but not Sol, and—

—and - and - andandand—

The stars were a huge, celestial barrage around her head. Beyond the immediate battering of light, the more distant constellations slid across space, elegant, remote, like trees in a forest.

Spinner sat rigidly in her crash-couch, letting the silent explosions of starlight wash across her cage.

 . . . And, abruptly as it had begun, the barrage of starfields thinned out, diminished, vanished. Before the nightfighter now was only a uniform, restful darkness; a soft pink light, from some source behind her, played over the surfaces of the cage.

It’s over.

Spinner-of-Rope felt herself slump in her couch. She felt as if her bones had turned to water. She cradled her visor in her glove, shutting out the Universe, and sucked on an orange juice nipple; the sharp, homely taste seemed to fill up her head.

She felt herself retreat into the small cosmos of her own body once more, into the recesses of her own head. It’s comfortable in here, she thought groggily.  Maybe I should never come out again . . .

‘Spinner-of-Rope.’ Louise’s voice, sounding very tender. ‘How are you feeling?’

Spinner sucked resentfully on her orange juice. ‘About as good as you’d expect. Don’t ask stupid questions, Louise.’

‘You did bloody well to withstand that.’

Spinner grunted. ‘How do you know I did withstand it?’

‘Because I didn’t hear you scream. And because my telltales are showing me that you aren’t chewing the inside of your helmet. And—’

‘Louise, I knew what to expect.’

‘Maybe. But it was still inhuman. A Xeelee might have enjoyed that ride . . . People, it seems, need to work on a smaller scale.’

‘You’re telling me.’

‘ . . . When you’re ready, take a look behind you.’

Spinner lifted her face from the nipple. The pinkish light from the source behind her still played over the surfaces of the waldoes, the crumpled suit fabric over her thighs.

She loosened her restraints, carefully, and turned around.

There was a ceiling of light above her. It was an immense plane of curdled smoke: lurid red at its heart and with violent splashes of colours - yellow and orange and blue - further out. The plane was foreshortened, so that she stared across ridged lanes of gas towards the bulging, pregnant centre. Smoky gas was wrapped around the core in lacy spirals of colour.

The plane of light receded, almost imperceptibly slowly, from the ship. The plane was a roof, and the nightfighter - with its precious burden of people, and all the hopes of humanity - was a fly, diving down and away from that immense surface.

‘Louise, it’s beautiful. I had no idea . . .’

‘Do you understand what you’re seeing, Spinner-of-Rope?’ Louise’s voice sounded fragile, as if she were struggling with the enormity of what she was saying. ‘Spinner, you’re looking up at our Galaxy - from the outside. And that’s why that barrage of stars has finished . . . Our Galaxy’s disc is only around three thousand light-years thick. Travelling obliquely to the plane, we were out of it in just a couple of minutes.’

The nightfighter had plunged out of the Galaxy at a point about two-thirds of the way along a radius from the centre to the rim. The ship was going to pass under the centre of the disc; that bloated bulge of crimson light would look like some celestial chandelier, thousands of light-years across, hanging over her head. Spiral arms - cloudy, streaming - moved serenely over her head. There were blisters of gas sprinkled along the arms, she saw, bubbles of swollen colour.

‘Spinner, the disc is a hundred thousand light-years across. It will take us just fifty minutes to traverse its width . . .’

Spinner heard Louise turn away and mumble something.

‘What was that?’

‘Your kid sister. Painter-of-Faces. She asked why we aren’t seeing relativistic distortion.’

Spinner grinned. ‘Tell her not to bother us with such stupid questions.’

‘We aren’t all hardened space pilots like you, Spinner-of-Rope . . .’

There was no relativistic distortion - no starbow, no red or blue shift - because the nightfighter wasn’t moving through the Universe. The ‘fighter was hopping from point to point - like a tree frog, Spinner thought, leaping between bromeliads. And at the end-point of each jump, the ship was stationary - just for a second - relative to the Galaxy.

So, no blue shift.

But the nightfighter was falling out of the Galaxy at an effective velocity of millions of times lightspeed. It was the frequency of the jumps which gave Spinner this illusion of constant, steady motion.

It was working out, just as planned.

We’re making it, Louise,’ Spinner said. ‘We’re making this happen.’

‘Yes . . . But—’

Spinner let out a mock groan. ‘But now you’re going to tell me how things just ain’t what they used to be, again, aren’t you?’

‘Well, it’s true, Spinner,’ Louise said angrily. ‘Look at it . . . Even from this distance, outside the Galaxy, you can see the handiwork of those damn photino birds.’

The Galaxy contained two main classes of stars, Louise told Spinner. Population I stars, like the Sun, had evolved in the hydrogen-rich spiral arms, away from the centre. Some of these - like the blue supergiants - had been hundreds of times larger than the Sun, blazing out their energy in a short, insanely profligate youth. Population I stars tended to explode, enriching the interstellar medium - and later generations of stars - with the complex products of their nucleosynthesis.

By contrast, Population II stars had formed in regions where hydrogen fuel  was in scarce supply: in the old regions close to the core, or in the clusters outside the main disc. The II stars were more uniform in size, and - by the era of the earliest human astronomy - had already been old, characterized by jostling herds of red giants.

‘Look at that disc,’ Louise snapped. ‘I don’t suppose the damn birds had to do much to the dull, stable Population IIs; those things were half-dead already. But look - oh, look at the spiral arms . . .’

Spinner saw how ragged the spirals were, disrupted by the blisters of yellow-red light which swelled across the lanes of dust.

‘Those blisters are supernova remnants,’ Louise said bitterly. ‘Spinner, not every star would respond as peacefully to the photino birds’ engineering as did our poor old Sun. A lot of the more spectacular, and beautiful, Population I stars would simply explode, tearing themselves apart . . . Probably the birds set off chain reactions of supernovae, with the wreckage of one star destabilizing another.’

Spinner stared up at the wreckage of the disc, the muddled spiral arms.

. . . We’re already forty thousand light-years below the disc, Spinner, her companion said. The light you’re seeing now left the stars forty millennia ago . . . Think of that. Forty thousand years before my birth, humans were still shivering on the edges of glaciers, making knives out of bits of stone. And the further we travel, with every second, the light is getting older: Spinner-of-Rope, you’re taking us through a hail of ancient light . . .

Spinner laughed. ‘You should have been a poet.’

‘What?’

‘ . . . Tell me what’s coming next, Louise.’

‘All right. Spinner, do you know what a globular cluster is?’

Spinner frowned. ‘I think so.’ She closed her eyes. ‘A stable ball of stars - perhaps a hundred thousand of them - orbiting around the main disc, in the Galactic halo.’

‘Right,’ Louise said. ‘They are Population II stars. And one particular cluster, called Omega Centauri, was one of the brightest clusters visible from old Earth.’

Spinner thought that over. ‘Omega Centauri. That name means it was in the line-of-sight of the Centaurus constellation.’

‘Right.’

‘You mean—’

‘We’re heading right for it. Keep your eyes tight shut, Spinner-of-Rope.’

Spinner turned, and looked ahead.

Beyond the fragile cage, giant stars ballooned at her, dazzling her with their billowing silence.
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Upright on their zero-gee scooters, Lieserl and Milpitas descended into the deep loading bay at the base of the Northern’s lifedome. Above Lieserl the maintenance bulkhead at the base of Deck Fifteen spread out, an improbable tangle of ducts, cables and tree roots.

From the corner of her eye, Lieserl watched Milpitas curiously. He looked down at the drop beneath his feet with undisguised dread. Milpitas had been a starship traveller for a thousand years, but he was so obviously a gravity-well dweller. He visibly suffered in this zero-gee environment, his instincts quite unadapted to the fact that even if his scooter failed completely he’d simply drift through the air, perfectly safely.

Beneath the thick layer of dank, empty air into which she was descending, the base of the Northern’s lifedome had been turned transparent. The base appeared to Lieserl as a pool of cool darkness - and there, pinned against the underside of the lifedome base, like some immense insect immersed in a pond, was the slender form of the Xeelee nightfighter which bore them through space. Its sycamore-seed wings looked somehow darker even than the emptiness between stars.

The Planner turned to her stiffly and smiled. ‘You look - uncomfortable - on that scooter.’

She suppressed a grin. Me? ‘Uncomfortable? Not really.’ She clicked her fingers and her scooter disappeared. She smiled at Milpitas, feeling mischievous. She did a back flip in the air, rolling twice; the clear floor beneath her wheeled across her vision.

She finished up falling alongside Milpitas once more. ‘I don’t feel uncomfortable, ’ she said. ‘Just - well, a little foolish. Sometimes I feel these Virtual masks Mark sets up for me are a little forced.’

Milpitas had turned away from her antics, his face pale; he gripped the handles of his scooter so hard his knuckles were white.

Hastily she called subvocally for the return of her Virtual scooter. I’m sorry,’ she said, sincerely. ‘I guess I shouldn’t have done that.’

She saw how the sweat glistened on the patchwork scars of his brow, but he determinedly held himself erect on his scooter. ‘Don’t apologize,’ he said primly. ‘We’re here on an inspection tour . . . to consider the disposition of the ship, not my well-being.’

So, after that brief moment of human frailty, Milpitas was back in his shell. She turned away, vaguely disappointed.

They were approaching the base of the loading bay, now. Lieserl could see the twin small jets of her scooter reflected in the clear floor; like attracting stars, she converged with her own image - in fact it was an image of an image, she thought wryly; the processors which sustained her were doing a good job with their Virtual reality creation today.

Milpitas, with a tense flick of his bony, scarred wrist, levelled off and began to sail parallel to the surface. Lieserl followed, a few feet behind.

Beneath the dome base, the Xeelee nightfighter spread its construction-material wings, huge, dormant.

 ‘Good morning, Spinner-of-Rope,’ Louise said.

Spinner stretched. Allowing herself to wake up slowly, she sucked fortified fruit juice from her helmet nipples and let the environment suit clean her skin with blasts of ultrasonics; she felt a warm trickle of urine enter her catheter.

She grunted in reply to Louise.

It was Spinner’s tenth day in the nightfighter cage.

She loosened her restraints and looked around - and found herself staring into intergalactic emptiness. In the distance were patches of muddy light which could have been galaxies, or clusters of galaxies - so remote that even at the ‘fighter’s immense speed of three million light-years a day, she could make out no discernible movement.

Spinner slumped back into her couch. ‘Lethe. Another day in the middle of this grey, lifeless desert,’ she said sourly.

Louise - watching, Spinner knew, from her encampment on the Northern’s forest Deck - laughed, sounding sympathetic. ‘But today should be a little more interesting than most, Spinner-of-Rope. We’ve reached a milestone. Or rather, a mega-light-year-stone . . .’

‘We have?’

‘After ten days, we’ve come thirty million light-years from Sol. Spinner, we’ve reached the centre of the Virgo Cluster - the supercluster of galaxies of which our Galaxy is a member. Way behind you is a little patch of light: that’s the Local Group - three million light-years across, the small cluster dominated by our Galaxy and the Andromeda galaxy. And to your left, at about eleven o’clock, you’ll see the centre of the Virgo Cluster itself: that massive group of several thousand bright galaxies. They used to be bright, anyway . . .’

Spinner made out the central galaxy group. It was a grey, grainy cloud of light. ‘Fascinating.’

‘Oh, come on, Spinner. Look, we’re making an epic journey here - we’re travelling so far we’re making progress through the large-scale structure of spacetime. You can’t fail to be - well, uplifted.’

‘But I can’t see any of it, Louise,’ Spinner said fretfully.

Louise was silent for a moment. Then she said, ‘All right, Spinner. I’ll show  you where you are.’

A ball of brilliant white light, expanding rapidly to about a foot across, appeared a few yards in front of the ‘fighter cage.

Spinner slouched in her couch and folded her arms. ‘Another educational Virtual display, Louise?’

‘Bear with me, Spinner-of-Rope. Look at this. Here’s the Universe, expanding from the Big Bang - as it was after perhaps three hundred thousand years. The cosmos is a soup of radiation and matter - a mixture of the dark and light variants.

‘The temperature is still too high for atoms to form. So the baryonic matter forms a plasma. But plasma is quite opaque to radiation, so the pressure of the radiation stops the matter from clumping together. There are no stars, no planets, no galaxies.’

Abruptly the Virtual Universe expanded to double its size, and turned clear; a flash of light flooded out over Spinner’s face, making her blink.

‘Now the temperature has fallen below three thousand degrees,’ Louise said. ‘Suddenly the electrons can combine with nuclei, to form atoms - and atoms  don’t interact strongly with photons. So the Universe is transparent for the first time, Spinner. The radiation, free to fly unhindered across space, will never interact with matter again. And in fact we can still see the primordial radiation today - if we care to look, its wavelength greatly stretched by the expansion of the Universe - as the cosmic background microwave radiation.

‘But the key point is, Spinner, that after this decoupling the radiation could no longer stop the matter from clumping together.’

The model Universe was now a cloud of swarming, jostling particles.

‘It looks like a mist,’ Spinner said.

‘Right. Think of it as like a dew, Spinner. It’s spread out thin and uniform: on average there’s one hydrogen atom in a space the size of one of our transport pods. And at this point the expansion of the Universe is pushing the dewdrops still further apart. But now, the structures of matter - the galaxies, the clusters and superclusters of galaxies - are ready to coalesce; they’ll condense out like dewdrops on a spider web.’

Spinner smiled. ‘Some spider. But where’s the web?’

The ball of mist was filled, now, by a fine tracery of lines; the toy Universe looked like a cracked, glass sphere. ‘Here’s the web, Spinner,’ Louise said. ‘You’re looking at cosmic strings. Strings are defects in spacetime—’

‘I know about string,’ Spinner said. ‘The Xeelee used strings - and domain walls - in the construction of the nightfighter.’

‘Right. But these strings formed naturally. They are remnants of the phase transitions of the early Universe, remnants left over after the decomposition of the GUT unified superforce which came out of the singularity . . . Cosmic strings are residual traces of the ultrahigh, symmetric vacuum of the GUT epoch, embedded in the “empty space” of our Universe - like residual lines of liquid water in solid ice. And the strings are superconducting; as they move through the primordial magnetic fields, huge currents - of a hundred billion billion amps or more - are induced in the strings . . .’

The strings writhed, like slow, interconnected snakes, across space. The particles  of mist, representing the uniform matter distribution, began to drift towards the strings. They coalesced in narrow columns around the strings, and in thin sheets in the wake of the strings.

‘It’s beautiful,’ Spinner said.

‘The strings are moving at close to lightspeed,’ Louise said. ‘They leave behind them flat wakes - planes towards which matter is attracted, at several miles a second. Structure starts to form in the wakes, so we get a pattern of threads and sheets of baryonic matter surrounding voids . . .’

Now the baryonic matter, coalescing around the string structure, imploded under its own gravity. Tiny Virtual galaxies - charming, gem-like - twinkled to life, threaded along the webbing of cosmic string.

‘And there’s more,’ Louise said. ‘Look at this.’

Now there was a loop of cosmic string, twisting in space and oscillating wildly.

‘String loops can form, when strings cross each other,’ Louise said. ‘But they’re unstable. When loops form they decay away rapidly . . . unless they are stabilized, as the Xeelee have made stable their nightfighter wings. Now: remember I told you that the strings are superconducting threads, carrying immense electrical currents? When the strings decay, all that electromagnetic energy has to go somewhere . . .’

Abruptly the loop shrank, precipitately, and once again light blasted into Spinner’s face.

Spinner lifted her hand to her faceplate. ‘I wish you’d stop doing that,’ she said.

‘Sorry. But watch, Spinner. See what’s happened?’

Spinner dropped her hand and blinked dazzled eyes.

The explosion of the loop of string had blown out a huge hole, in the middle of the mesh of galaxy threads.

Spinner nodded. ‘I get it. There’s a pulse of electromagnetic energy, which blows a bubble in the clouds of matter.’

‘Not quite,’ Louise said. ‘Spinner, remember that dark matter is transparent to photons - to electromagnetic radiation. So the loop’s electromagnetic pulse blows out just the baryonic matter; it leaves a hole, filled by dark matter but scoured clean of star stuff.

‘Spinner, all this cosmic engineering induced by the strings - the primordial seeds - has left us with a fractal structure. Fractal means the foam has the same general structure at all scales. It looks the same, no matter how far out or how close in you study. Our Galaxy is part of a small cluster - the Local Group - which, together with several other clusters, is part of a supercluster called the Virgo Cluster . . . which in turn—’

‘I get the idea,’ Spinner said.

‘The baryonic matter is clustered in filaments and sheets, around huge voids filled only with dark matter. It’s like a froth, Spinner - and it’s a very active froth, like an ocean’s surface, perhaps; the strings are whipping through space at near lightspeed, and so there are huge movements, currents in the foam.’

‘Louise, you said you’d show me where I am.’

‘All right, Spinner . . .’

Below the glistening glass the curves of the nightfighter rippled like some immense sculpture. There was Xeelee construction material only feet away from her now, and Lieserl had an urge to reach out and stroke it, as if the ‘fighter were some immense, caged animal. But the material was separated from her both by the base of the lifedome and by a layer of hard vacuum - and, she thought ruefully, by a layer of unreality which only Mark Wu and his gadgets could breach.

‘You’re thoughtful,’ Milpitas said.

She rubbed her chin. ‘I was thinking how very alive this Xeelee ship looks. Not like a piece of technology at all. This is like some immense ocean beast, trapped beneath a frozen surface; it’s as if I can see muscles beneath that skin of construction material.’

Milpitas grunted. ‘It’s an attractive image,’ he said dryly. ‘Although I’m not entirely sure how helpful it is.’

Lieserl glanced up at the maintenance layer, a fifth of a mile above her, with its tangle of tree roots and plumbing conduits. ‘Look at that primitive mess up there, by contrast . . . Lethe’s waters, Milpitas, this was a starship designed to last a thousand years. Some of that design looks as if it predates the Romans.’ She sighed. ‘You know, I caught a few glimpses of human technology, as we advanced over the years after the Northern’s launch. Obviously, we got better with time. But we always - always - ended up carrying our damn plumbing with us. I don’t think humans ever, in their long history, ever came close to matching the simple perfection of this one Xeelee artifact, this nightfighter.’

Milpitas dipped closer to the transparent base surface and peered through it, intent. ‘Perhaps you are right. But does that imply we should bow down and worship the Xeelee and all their works?’

‘No,’ she said coldly. ‘But it does imply that the Xeelee were smarter than we ever were, or could have become.’

She saw his eyebrows rise, through a fraction of an inch; otherwise he didn’t reply.

Now they were close to the rim of the base, near the transparent, curving wall of the loading bay. Here, the broad shoulders of the ’fighter nestled against the underside of the base; thick bands curled from the base around the ‘fighter’s curves and out of sight, hugging the ‘fighter against the lifedome.

Milpitas leaned over the control bar of his scooter, peering at the attaching bands. He seemed quite fearless, Lieserl thought with some amusement, now that he was only a few feet above the lifedome base: close to the floor of his rigid, gravity-dominated mental universe.

She allowed herself to sail smoothly along the lines of the Xeelee ship.  Shoulders - yes, that was a good label for this part of the ‘fighter, at the root of the wings; here, so close to the ship, she had a real sense of being carried, on the broad, strong shoulders of some giant of construction material.

Milpitas straightened up from his inspection.

‘So how’s the engineering?’ she asked.

‘Fine,’ he said, without looking up. ‘That is, within tolerance limits . . . The creep is minimal today.’

‘Creep?’

He studied her. ‘Perhaps you’re not aware of the problems we faced, fixing the lifedome to this nightfighter. Lieserl, Xeelee construction material is effectively frictionless, and it is harder than any material substance known to us. It’s impervious even to exotic matter . . . You know we’ve speculated its manufacture may have violated the Pauli Exclusion Principle—’

‘I heard about that.’

‘So when we came to attach the lifedome, we couldn’t simply nail a superstructure to the nightfighter. No known adhesive would adhere to the construction material either. So, instead, we constructed a loose cage around the ‘fighter.’

Governed by the Northern’s processors, ‘bots had drawn in the straps comprising the cage, slowly and steadily tugging the lifedome against the nightfighter.

‘So,’ the Planner said, ‘the strap arrangement hugs the nightfighter tightly against us, without fixing us to it. But that’s obviously enough to persuade the ‘fighter to carry the lifedome safely through hyperspace.’

‘And - creep?’

‘Because the cage is not fixed to the ‘fighter - and because we are subject to various stresses - the cage’s bands slip over the construction-material surface. They creep. But we have nanobots out there working continually, readjusting the straps and compensating for stress.’

Lieserl nodded. ‘It’s a smart solution, Milpitas.’

He bowed, sardonically. ‘Perhaps. But I can’t take the credit for it. I merely implemented the design which—’

Suddenly she felt a stab of pity for this scarred, stunted man. ‘Don’t underestimate yourself,’ she said on impulse. ‘Believe me, you’ve achieved so much . . .’

‘For a madman?’ he asked disarmingly. He smiled at her. ‘I know you think I’m a rather foolish, rigid person, Lieserl.’

Startled, she opened her mouth to deny this, but he held up his hand.

‘Well, perhaps I am. But I was responsible, in large part, for the teams of ‘bots which constructed this frame for the nightfighter. I know that our sensors could tell us much more about the state of the infrastructure which fixes us to this nightfighter than my naked gaze ever could. And yet—’

‘And yet, you feel you want to see it for yourself?’ She smiled. ‘You’re wrong, Planner. You’re not the easiest person I’ve ever had to get along with, but I don’t think you’re a fool to follow your instincts.’

He studied her, coolly appraising. ‘You believe so?’

‘I know so,’ she said firmly. ‘After all, that was the whole point of my stay in the Sun - in fact, the point of my very existence. Plenty of probes were dropped into the Sun ahead of me, and after me. I was sent in so that - at least through a surrogate - human eyes could see what was happening in there.’

He grunted. ‘Although, it seems, we made precious little use of the insights you gained.’

‘That’s as may be.’ She laughed. ‘But I couldn’t control that.’

He studied her. ‘You may be a surrogate,’ he said. ‘But, Lieserl, despite that, your humanity is powerful and obvious.’

That left her confused. She kept her face straight, determinedly. She issued subvocal commands, overriding the autonomic simulation of her face; she was adamant that her cheeks shouldn’t show a hint of colouring. ‘Thank you,’ she said lightly. ‘Although I’m not sure you need thanks. You’re not proffering compliments, are you? I suspect you don’t praise, Planner; you appraise,’ she said.

‘Perhaps.’ He turned away, closing the subject.

She studied his battered profile. Milpitas gave the impression of a man in control, but maybe he gave away more than he bargained for. With Milpitas, the communication of information was only one function - and a subsidiary one at that - of speech. The real purpose of conversation, for Milpitas, was control. She felt he was constantly fencing with her - testing her sharpness, and strength of will.

This was a man who was used to power, and used to exerting it, even in the most trivial conversation. But what type of person was this who - after centuries of subjective existence - would bother to fence with a tired old Virtual like her?

Milpitas continued his inspection, slowly, methodically.

Perhaps he was a little less than human - less, even, than her, she thought. Still - she conceded warily - there was a core of strength in Milpitas she had to admire.

Milpitas had been forced to watch his world - a world he’d controlled - fall apart, before his eyes. And he’d fought hard to preserve it. But then he’d stopped  fighting, when he realized his old world was gone - that his beliefs were actually indefensible.

And that was the hard part. That, she reflected, was the point from which the endless strings of martyrs strewn across mankind’s bloody history had failed to return. And since then he’d kept functioning - contributing to the mission.

She grinned. ‘I think you’re tougher than you look, Planner Milpitas. I mean, you have managed to break out of the prison of your past . . .’

He turned. ‘But the past is not a prison,’ he said softly. ‘The past is altered, constantly, by our actions in the present. Every new act revalues the meaning of the past . . .’

She was surprised. ‘That sounds like the surface of a deep philosophy.’

‘Deep, and old,’ he said. He eyed her, the tracery of scars over his scalp vivid in the flat light of the loading bay. ‘We in Paradoxa were never one-dimensional oppressors, Lieserl. We saw ourselves as preserving the best of humanity’s wisdom, and we sought constantly to interpret our present and future in history’s light . . .’

She grunted. ‘Hmm. Interesting. Perhaps the notion of a fluid past, recast in the light of our changing assumptions, is the only philosophy which will allow a race of immortals to stay sane. Maybe I’m still underestimating you, Milpitas.’ 

He touched his control bar and, gently, rose into the air. His face was impassive. ‘Perish the thought,’ he said dryly.

 The Universe-image expanded, focusing on a comparatively small volume; Spinner studied a nondescript chunk of cosmic foam, a collection of threads, voids and sheets of shining matter.

‘Okay, Spinner-of-Rope: here’s a three-dimensional map of our neighbourhood. The voids are around a hundred million light-years across, on average.

‘Now here’s a local landmark - a famous void called the Hole in Boötes, two hundred million light-years across - and, look, here’s the Great Wall: the largest coherent structure in the Universe, a sheet of galaxies five hundred million light-years long.’ Louise paused, and when she spoke again her voice was darker, tinged with the resentment and half-suppressed anger Spinner had come to recognize. ‘Of course the Wall isn’t quite the tourist site it was when I was a girl,’ she said sourly. ‘The damn photino birds have been active there as well . . . All across the Wall, as far as we can observe, there’s evidence of bird degradation.’

Spinner allowed herself to smile. She could imagine what Louise was thinking.  Damn it, it’s our Wall!

Louise was saying, ‘This cloud’ - a mist fragment the size of Spinner’s hand, labelled by a small red arrow - ‘is the Virgo Cluster. Our local supercluster.’ A small region within the Virgo cloud began to flash yellow, and a straight blue line snaked out of the yellow clump, piercing the heart of the Virgo. ‘The little yellow volume is the Local Group, where Sol is,’ Louise said, ‘and the line represents our journey so far with the nightfighter: right through the middle of the Virgo super-cluster.’

Spinner grunted. ‘Not very far.’

‘Oh, come on, Spinner; think about the scale of this picture!

‘Now look at this,’ Louise said. Small, lime-green vector arrows appeared, bristling over the dusty surface of the Virgo Cluster. ‘See that? The whole of our supercluster is moving through space - and it’s at a significant speed, a million miles an hour or more. So fast that the motion was even observable from Earth - it imposed a Doppler shift on the whole Universe, Spinner: on the microwave background radiation itself.’

Now more velocity arrows appeared on another massive cluster close to the Virgo Cluster. ‘There’s another supercluster, called Hydra-Centaurus,’ Louise said. ‘And guess what: that’s streaming in the same direction as the Virgo.’

Velocity arrows bristled now all over the foamy region of space . . . and all the arrows, Spinner saw, pointed inwards, to an anonymous region at the heart of the three-dimensional diagram.

And the projected blue line of the nightfighter’s voyage reached towards the centre of the immense implosion.

‘I know what that is,’ Spinner breathed. ‘At the centre of the implosion. That’s the Great Attractor.’ The place all the galaxies are falling to . . .

‘Yes. There seems to be a mass concentration there, attracting galaxies across hundreds of millions of light-years. The Attractor is a hundred and fifty million light-years from Sol, and with the mass of ten thousand galaxies . . .’

Staring into the toy Universe, Spinner-of-Rope felt her heart flutter. ‘And if it really is an artifact—’

‘If it is, then it’s an artifact so massive it’s drawing in superclusters like moths, Spinner; so massive it’s actually counteracting the expansion of the Universe, in this part of space . . . It’s an artifact beyond our imagination.’

Yes, thought Spinner. Beyond imagination. And that’s where we’re heading . . .
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‘I don’t know why you had to drag me up here, into the forest,’ Louise grumbled. ‘Not now. Couldn’t you wait until you were sure of your data?’

Mark said, ‘But the data—’

‘Is partial, and incomplete, and hardly conclusive. What have you got - just two double images?’

‘But the spectral match of the double galaxy images is almost perfect, in each case. I tell you it must be string,’ Mark insisted.

‘And I’m telling you that’s impossible,’ Louise growled. She felt her irritation rise. ‘How could there be cosmic string in the middle of a void like this?’

Uvarov raised his skull-like face and cackled, relishing the conflict.

The three of them were suspended just below the forest skydome. Louise was on a zero-gee scooter, and Uvarov had been strapped into a stripped-down life support chair attached to three of the flexible little scooters.

Mark, irritatingly, was choosing to manifest himself as a disembodied head, twice life-size, hovering in the air. ‘How’s Spinner-of-Rope?’ he asked Louise.

She grunted. ‘Bearing up. We’re thirty-three days into the mission, now - thirty-three days for Spinner in that couch. And the last ten of them inside this damn hole in the sky.’

‘Well, this is really a pretty exciting part of the journey,’ Mark said. ‘We’re crossing the edge of the greatest cosmological void ever detected: more than two hundred million light-years across. As far as we can tell, we’re the only scrap of baryonic matter in all that immensity. That’s an exciting thought even without my evidence of cosmic string . . .’

‘Not exciting for Spinner,’ Louise said dryly. ‘For her this void is nothing but sensory deprivation.’

‘Hmm,’ said Uvarov. ‘The Universe as an immense sensory deprivation tank . . . maybe that’s a good image to sum up the photino birds’ cosmic handiwork.’

Now schematic graphics of remote galaxies - sheets of them, at the boundary of the huge void - peppered the dome with splashes of false colour; here and there fragments of text and supplementary images were interspersed amid the insect-like galactic swarms.

Mark’s head swivelled around towards Louise. ‘Look, I’m sorry you don’t think it’s appropriate for me to have dragged you up here. Maybe I should have waited for proof of the string’s existence. Well, I didn’t realize we were out here to do science. I thought we were trying to find ways to stay alive - to anticipate  what we’re up against. And that means reacting - and thinking, Louise - as quickly and as flexibly as possible. All right, maybe I’m guessing. But - what if it is cosmic string out there? Have you thought about that?’

Louise turned her face, uncertainly, up to the dome. ‘If it is string - here -  then, perhaps, we’re heading into something even more extraordinary than we’ve anticipated.’

Uvarov chuckled. ‘Perhaps we should stick to the facts, my dear Mark.’

‘There are no facts,’ Louise said. ‘Only a handful of observations. And - across distances measured in hundreds of millions of light-years, and taken from a platform moving through a hyperdrive journey - they’re damned imprecise observations at that.’

Uvarov turned his head to the Virtual. ‘Tell me about your observations, then. Why are these double images so all-fired important?’

‘I’ve been taking observations of the far side of the void’ the Virtual said. ‘I’ve been looking for evidence of gravitational lensing . . . The distortion of light from distant objects by the gravitational field of some huge, interposed mass. I wasn’t looking for strings specifically. I was trying to see if I could detect any structure within the void - any concentrations of density.’

‘Are the strings so massive, then, that they can distort light so far?’

Louise said, ‘It isn’t really as simple as that, Uvarov. Yes, strings are massive: their width is only the Planck length, but their density is enormous - a one-inch length would have a mass of around ten million billion tons . . . a string stretching from Sol to Saturn, say, would have around one Solar mass. We expect strings to be found either in loops thousands of light-years across, or else they will be endless - stretched right across the Universe by the expansion from the singularity.’

Uvarov nodded. ‘Therefore, if they are so massive, their gravitational fields are correspondingly huge.’

‘Not quite,’ Louise said. ‘Strings are very exotic objects. They aren’t like stars, or planets, or even galaxies. They simply aren’t Newtonian objects, Uvarov. The relativistic gravitational fields around them are different.’

Uvarov turned to her. ‘Are you telling me the strings are antigravitational, like the domain walls of the nightfighter’s discontinuity-drive wings?’

‘No . . .’

Far enough from a loop - a finite length of string - the mass of the string would attract other bodies, just as would any other massive object. But an observer close to a string, either a loop or part of an infinite string, would not  experience the gravitational effects to be expected from such massive concentrations of matter.

Louise said, ‘Uvarov, gravitational attraction works by distorting spacetime. Spacetime is flat if no heavy objects are present; an object will sail across it in a straight line, like a marble across a tabletop. But the spacetime close to a Newtonian object, like a star, is distorted into a well, into which other objects fall. But close to a string, spacetime is locally flat - it’s what’s called a Minkowski spacetime. Objects close by aren’t attracted to the string, despite the huge mass . . .’

‘But,’ Mark said, ‘the spacetime around a string is distorted. It is conical.’

Uvarov frowned. ‘Conical?’

‘Imagine spacetime as a flat sheet. The presence of the string removes a slice from that sheet - like a slice of a pie, cut out of spacetime. What’s left of the spacetime is joined up - the hole left by the missing slice is closed up - so that the spacetime is like a cone. Still flat, but with a missing piece.

‘If you were to draw a circle around a string, you would find its circumference shorter than you would expect from its radius - it’s just like drawing a circle around the apex of a cone.’

‘And this small spacetime defect is sufficient to cause the double images you speak of?’

‘Yes,’ Mark said.

A cosmic string wasn’t visible directly. But its path could be made visible, by a track of double images of remote objects, separated by about six arc seconds, along the length of the string.

Louise said, ‘Uvarov, imagine two photons setting off towards us from a remote galaxy, beyond a string. One of them comes to us directly. The second, passing on the far side of the string, travels through the conical defect. The second photon actually has less distance to travel to reach us, thanks to the defect; its journey time is less than the first’s by around ten thousand years. Hence, the double images.’

Uvarov grunted. ‘Louise, you have explained to me how the network of strings was the web around which the galaxies coalesced. I do not understand how this can be, if the gravitational effects of these strings are so slight.’

Louise sighed. ‘The strings are primeval objects: they were formed within an invisible fraction of a second after the Big Bang itself, during the symmetry loss caused by the decomposition of the unified superforce. Since then, the expansion of the Universe has stretched the strings. So the strings are under great tension - a tension caused by the expansion of the Universe itself . . . The strings whip through space, at close to the speed of light.

‘Where the strings pass, their conical defects cause them to leave a wake. Matter falls in towards the two-dimensional, sheet-like path swept out by the string. And it’s this infalling that caused the formation of the baryonic matter structures we observe now: clusters of galaxies, in threads and sheets.’

‘In fact,’ Mark said, ‘the wake is itself observable. Or should be. It imposes a slight Doppler shift on the microwave background radiation. I should be able to see a slightly brighter sky on one side of the invisible string than on the other . . .’

‘And have you seen this?’ Uvarov snapped.

‘No,’ Mark admitted. ‘Damn it. The Northern couldn’t be a much worse platform for this kind of measurement; the microwave Doppler is below my level of resolution.’

‘But you do think you’ve found some image pairs,’ Uvarov persisted.

‘Yes,’ Mark said, sounding excited again. ‘Two pairs so far, and a few other candidates. The two pairs are aligned, just as you’d expect them to be if a string is the cause . . .’

‘Enough,’ Uvarov snapped. He raised his chair into the air above them and prowled across the underside of the skydome, his ravaged profile silhouetted against the false colours of the galaxies. ‘Now tell me what this means. Let us accept, Louise, that your Virtual lover has found a fragment of this - string. So what? Why should we care?’

‘We’re in a void, Uvarov,’ Louise said patiently. ‘We’d expect to find string at the heart of huge baryonic structures - like the Great Wall, for instance, a sheet of clusters half a billion light-years long, which—’

‘But we are not at the heart of such a huge baryonic structure. Is that your point, Louise?’

‘Yes. That’s the point. There’s no reason why we should find string here, in this void, away from any concentrations of matter.’

‘I see. There is nothing out there but dark matter,’ Uvarov growled quietly. ‘Nothing but the photino birds, and their even more exotic cousins - and whatever they’ve chosen to build, here at the heart of their dark empire, far from any baryonic structure.’

Uvarov wheeled to face Louise, his scooters spurting puffs of reaction gas. ‘If it exists, will the string have any effect on the photino birds?’

‘Possibly,’ Mark said. ‘Strings are gravitational defects. Dark matter is influenced by gravity . . .’

Uvarov nodded. ‘So perhaps the string is here to do damage to the photino birds. Is that possible? Perhaps the string has been moved here deliberately.’

‘I hadn’t thought of that, but I guess it’s possible.’ Mark peered up into the dome, his eerie, disembodied head looking bizarre. ‘Yes. If someone is waging war on the photino birds, then maybe they are using lengths of cosmic string as weapons. Think of that. And more: who in this Universe is capable of such an act, but the Xeelee themselves?

‘Lethe - fighting wars with bits of cosmic string. How have they the audacity to even imagine such weapons?’

Louise looked up into the dome’s sketchy, gaudy rendering of the Universe. Suddenly these scraps of data seemed pathetic, their understanding hopelessly limited. Were the final wars for the destiny of the Universe being played out between Xeelee and photino birds, somewhere in this huge void, even now, as she stared up in her blindness and ignorance?

‘Keep gathering your data, Mark,’ she said. ‘In another few days we’ll be out of this damn void.’

‘We’re like rats, crossing the rim of some huge war zone,’ Mark said, his huge face expressionless. ‘We can barely comprehend the visions around us. And we’re heading for the final battlefield . . .’

 Suspended between Decks, in the middle of a cloud of floating chickens, Mark and Lieserl made love.

Afterwards, Lieserl rested her head against Mark’s bare chest. His skin, under her cheek, was rough, covered in short, tight-curled dark hairs, and slick with sweat - in fact she could taste the sweat, smell its salty tang. She felt a pleasant, moist ache in her thighs.

‘I still feel breathless. Maybe I’m too old for this,’ she said.

Mark nuzzled her hair. ‘Then make yourself younger.’

‘No.’ She pressed her face against his chest. ‘No, I don’t want to change anything. Let’s keep it just the same, Mark; let’s keep it real.’

‘Sure.’

She was silent for a moment. Then, despite herself, she added, ‘And it is bloody real, you know. A magnificent illusion.’

She felt him smile.

‘I told you. I’ve put a lot of time into getting it right,’ he said. ‘This and coffee.’

She laughed, and pulled herself away; her skin parted from his with a soft, moist sucking sound. ‘I wonder if anyone was watching us.’

Mark stretched; the chickens, fluttering and clucking, swam clumsily through the air away from his arms. He glanced around. ‘I don’t see anyone. If there was, do you care?’

‘Of course not. It might have done them good, in fact. Shaken them up a bit more.’

Lieserl rolled in the air, reached behind her back and began to straighten her hair. The Decks wheeled slowly around her, an immense box of green-furred walls. After the surrender of the Temples, the coming of zero-gee had, slowly, made inroads into the life of the people - the Undermen, as Spinner-of-Rope still called them - who lived here between the Decks. The most noticeable was the cultivation of all of the available surfaces of the Decks; now, the walls and ceilings were coated with meadows, patches of forests, fields of wheat and other crops. The trees grew a little haphazardly, of course, but they were being trained to emerge straight. And, without the pressure of walking feet, the grass in the parks and other areas was beginning to look a little wild.

A huddle of people had gathered under what had been the roof of Deck Two - the underside of Deck One. Mark - or rather a second projection of him - was taking the hesitant, young-old people through a literacy and Virtual usage programme. And elsewhere, Lieserl knew, the infrastructure of the Decks was being upgraded to remove the Decks’ enforced reliance on pictograms.

These initiatives gladdened Lieserl. She remembered the world of her brief childhood, drenched in Sunlight and data and Virtuals and sentience: perhaps the most information rich environment in human history. The contrast with the stunted, data-starved environment of the Decks was poignant.

In one spot, close to the surface, she saw Milpitas and Morrow, toiling together. The two old men were constructing a sphere of water, bound together in a frame of wood and reeds: a zero-gee water garden, Morrow had called it. Lieserl remembered his smile. ‘All part of Milpitas’ therapy,’ he’d said.

The whole environment made for a charming prospect: the Decks had evolved away from the bleak, iron-walled prison they’d been under the Planners during the long flight, and turned into a green-lined sylvan fantasy. There were trees growing at you out of the sky, for Life’s sake. And some inspired soul had liberated boxes of wild flower seeds from the Northern’s long-term stores; now the inverted meadows were, more often than not, peppered with bluebells.

The old floors were still coated with the old, boxy homes and factories, of  course. But many of the homes had been abandoned; they sat squat on the surface like empty shells. Instead, new homes had been established in the air: rangy, open dwellings, loosely anchored to whichever surface was nearest, or fixed on thin, impossibly fragile spindles.

She held Mark’s hand and drifted through the chicken cloud, drinking in the fowls’ childhood, farmyard smell ( . . . or at least a Virtual, cleaned-up version of it). ‘You know,’ she said, ‘maybe zero-gee was the best thing that could have happened to this society. Slowly the Decks are turning into a decent place to live.’

Mark grunted. ‘But it’s taken a long time. And sometimes I think this is all a little unreal.’

‘What is?’

He waved a hand. ‘The strange, aerial society that’s been established here. I mean, beyond these walls of grass there is nothing - nothing but an intergalactic desert, across which we’re fleeing in search of protection from an alien species with whom man has been at war for megayears . . .’

Across the Universe we flee, Lieserl thought, with chicken eggs and bluebells . . .

‘Maybe that’s true,’ she said. ‘But so what? Is it a bad thing? What can the people here do, but live their lives and maintain the lifedome’s infrastructure? An awareness of what’s outside - of the Universe as megayear celestial battlefield, across which we’re fleeing - is like a morbid, paralysing awareness of death, it seems to me. Mark, we’re bystanders in the middle of a war. I suspect the last thing any of us needs is a sense of perspective.’

He grinned, and laid his hands on her bare hips. His eyes were alive, vibrant blue, within his coffee-dark face. ‘You’re probably right.’ He pulled her to him, and she could feel the firmness of a new erection against her own pad of pubic hair. ‘What can any of us do, but follow our instincts?’

She felt a small, contained part of herself open up in his warmth. Sex - even this Virtual reconstruction of it - was wonderful, and, remotely, she was reminded once more of how much had been kept from her during her brief, engineered life. She’d gained five million years of sentience, but had been deprived of her ancient, human heritage.

She lifted her arms and wrapped them around Mark’s neck. ‘You should be careful with me,’ she said. ‘I’m an old lady, you know . . .’

He bent his head to hers and kissed her; she ran her tongue over the sharpness of his teeth.

Around them, the chickens rustled softly, detached feathers drifting through the air like snow.
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It was a good day for Spinner-of-Rope.

She found a large hive high in a tree. The bees buzzed in alarm as she approached, but she circled the trunk warily, keeping away from their vicious stings. She set a small fire in a notch in the bark a little below the fat, lumpy form of the hive, and piled the flames high with moist leaves; she let the thick smoke waft up and over the hive. The bees, disoriented and alarmed, came flooding out into the smoke and scattered harmlessly.

Spinner, whooping in triumph, clambered back to the abandoned hive, broke it open with her axe of Underman metal, and dug out huge handfuls of comb, dripping with thick honey. She feasted on the rich, golden stuff, cramming it into her mouth; the honey smeared over her face and splashed her round spectacles. There would be more than enough to fill the two leather sacks she carried at her waist.

. . . Then, sitting on her branch, eating the honey, she found herself shivering. She frowned. Why should she be cold? It wasn’t even noon yet.

She dismissed the odd sensation.

In a nearby tree, a hundred yards from Spinner, a man sat. He wore a battered coverall, and his face looked tired, lined, under a thatch of grey hair. He was eating too: a fruit, a yam, perhaps. He smiled and waved at her.

He was a friend. She waved back.

She rinsed her face in a puddle of water inside a fat bromeliad, and climbed down to the ground.

She ran lightly across the level, leaf-coated floor of the forest. Arrow Maker would be tending his bamboo clumps, she knew; there were only a few groves of the species which provided the six-feet-long straight stems Arrow Maker needed to manufacture his blowpipes, and Maker cultivated the clumps with loving care, guarding them jealously from his rivals. Spinner would run up to him and show him the honey treat she’d found, and then—

Spinner-of-Rope. I know you’re awake.

. . . and then . . .

Come on, Spinner, talk to me.

Spinner slowed to a halt.

With regret she glanced down once more at the honey she would not be able to enjoy, and issued a soft, subvocal command.

Out of the air, the environment suit congealed over her limbs like some web  made of silvery cloth, and the bulky couch materialized around her body. Like a skull poking through decaying flesh, the darkness of space, the harsh telltale lights of her waldoes, emerged through the forest dream.

‘Spinner-of-Rope. Spinner.’

Her heart beat as rapidly as a bird’s. ‘Yes, Louise.’

‘I’m sorry I had to dig you out of your Virtual like that. You, ah, you didn’t want to come back to us, I don’t think.’

Spinner grunted as the suit went into its daily sonic bath routine. ‘Well, can you blame me for wanting to escape?’ She let the bleakness outside the cage flood into her mind. How wonderful it had been to be ten years old again, to have no greater horizon than a day’s frog-hunting with her father! But she wasn’t ten years old; more than five decades had worn away since those honey-hunting days, and since then immense responsibilities had descended on her. The renewed awareness of who she was settled over her like a tangible weight: a weight she’d been carrying around for all this time - but which she’d forgotten to notice.

She shivered again - and became suddenly, sharply suspicious. She hissed out brief subvocal commands and called up a display of her environment suit air temperature. It was around eighteen degrees Celsius. Not exactly ice-cold, but still noticeably cool. She called up a faceplate-graphic of how her suit temperature had varied over the last few days.

The coldness she’d felt in her dream had been real. The suit temperature had been changed. For more than a week it had been maintained at twenty-five degrees - fully seven degrees warmer than today.

‘Louise,’ she said sternly.

She heard Louise sigh. ‘I’m here, Spinner-of-Rope.’

‘What in Lethe is going on? What have you been trying to do, cook me to death?’

‘No, Spinner. Look, we’ve come to understand - a bit belatedly, maybe - how hard this trip is for you. I wish, now, we’d found some other solution: someone else to relieve you, perhaps. But it’s too late for that. We’ve got ourselves into a situation in which we’re very dependent on you, and your continued good functioning out in that cage, Spinner.’

‘And the heat?’

‘Heat acts as a mild sedative, Spinner-of-Rope. As long as your fluid balance isn’t affected - and we’re monitoring that - it’s quite harmless. I thought it was a good solution to the problem . . .’

Spinner rubbed her cheek against the lining of her helmet. ‘Right. So you were sedating me, without my consent. Louise Ye Armonk, engineer of human bodies and souls . . .’

‘I guess I should have discussed it with you.’

‘Yes, I guess you should,’ Spinner said heavily. ‘And now?’

Louise hesitated. ‘It was becoming harder and harder to dig you out of your fantasies, Spinner. I was afraid we might lose you altogether . . . lose you to a dream of the forest.’

A dream of the forest.

With a sigh she straightened her posture in her couch. ‘Don’t worry, Louise. I won’t let you down.’

‘I know you won’t, Spinner.’ Louise sounded nervous, excited - uncharacteristically so. ‘Spinner-of-Rope . . . it’s the fifty-first day. Look around you.’

Spinner loosened her restraints; she glared around at her surroundings, at first seeing only emptiness. Irritated, she snapped out subvocals, and the faceplate began to enhance her naked-eye images.

‘Spinner, we’ve travelled a hundred and fifty million light-years. We’re reaching the end of the programmed hyperdrive jumps . . .

‘It’s nearly over, Spinner-of-Rope. We’re almost there.’

As the faceplate worked, dim forms emerged - the moth-like forms of galaxies, far away, all around her. She saw spirals, ellipticals, gigantic irregulars: huge clusters of galaxies in their characteristic threads and sheets, the whole vision looking impossibly fragile.

But there was something odd about the pale images.

‘We’ve arrived, Spinner-of-Rope,’ Louise said. ‘We are at the centre of things.’

Blue shift, Spinner-of-Rope. Blue shift, everywhere . . . Can you see it?

Yes. The galaxies - all around her sky - were tinged blue, she realized now.  Blue shift.

She had come, at last, to the place all the galaxies were falling into.
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The nightfighter - with its fragile cargo of humans, and travelling thirty-five light-years with every hyperdrive jump - arced down towards the disc of the scarred galaxy. Spinner-of-Rope sat in her cage, letting the waldoes run through their program; in the corner of her eye, telltales winked reassuringly.

This galaxy was a broad spiral, with multiple arms tightly wrapped around a compact, glowing core. The star system was a pool of rust red, punctuated with the gleam of novae and supernovae: thus, she saw, the galaxy had not escaped depredation at the hands of the photino birds. And the gleaming disc was disfigured by one stunning feature: a huge gouge of a scar, a channel of dust and glowing star-stuff that cut right across the disc, from rim to core.

Now the nightfighter, flickering through hyperspace, neared the rim of the disc, close to the termination of the scar.

This might have been the original Galaxy of humans, Spinner thought, and she wondered if Louise Armonk was sitting under the skydome over the forest, peering out at this freight of stars. Maybe this nostalgic similarity was the reason Louise and the rest had chosen this particular galaxy, out of hundreds of thousands around the cavity, for a closer study.

Suddenly the plane of the disc loomed up at her - and the nightfighter slid neatly into the notch gouged out of the disc.

‘Good navigation, Louise,’ she said. ‘Right down the channel.’

‘Well, it wasn’t so hard to hit. The channel is over two thousand light-years wide, and as straight as one of your blowpipes. The channel was cut so recently that the galaxy’s rotation hasn’t had time to distort it too far - although, in another few hundred thousand years there will be barely a trace of this feature left . . .’

The ‘fighter plunged along the gouge, and the view was spectacular. Above her was the gaunt, galaxy-stained sky of the Attractor; below and around her was an open tunnel of stars, hurtling past her. Looking ahead, it seemed she could see all the way to the gleaming core of the galaxy. It was difficult to remember that this neat star-walled valley was no less than fifty thousand light-years long . . .

At thirty-five light-years a second, the ship would reach the core in under thirty minutes.

Now the ‘fighter dived into a bank of opaque dust - and then exploded out  again, the stars gleaming crimson and gold in the walls of the galaxy-spanning tunnel.

Spinner punched her fist into her palm and whooped.

She heard Louise laugh. ‘You’re enjoying the ride, Spinner-of-Rope?’

There were voices behind Louise Armonk. ‘I see it.’ Excited, shouting. ‘I see it—’

I see it, too.

Spinner turned in her chair, the restraints riding up awkwardly across her chest. The voice had sounded as if it had come from her left.

It had been the voice of the man from her forest dreams, of course. She almost expected to see that slim, dark form, sitting out there beyond the cage: that sixty-year-old face, the hair of grey pepper-speckled with black, the vulnerable brown eyes . . .

Somehow, she felt he was coming closer to her. He was emerging.

But there was nobody there. She felt disappointed, wistful.

‘That was Morrow, butting in,’ Louise was saying. ‘I’m sorry, Spinner. Do you want me to patch you into the conversation? . . . Spinner? Did you hear me? I said—’

‘I heard you, Louise,’ she said. ‘I’m sorry. Yes, patch me in, please.’

‘ . . . straight ahead of us, at the end of this gouge,’ Morrow was saying. ‘There . . . there . . . See?’

‘Spinner, I’ll download our visuals to you,’ Louise said.

Spinner’s faceplate image was abruptly overlaid with false colours: gaudy reds, yellows and blues, making detail easy to discriminate.

The glowing walls of the star valley dwindled into a dull mist at infinity. And at the end of the valley - almost at the vanishing point itself - there was a structure: a sculpture of thread, coloured false blue.

‘I see it,’ Spinner breathed. Subvocally, she called for magnification.

‘Do you know what you’re looking at, Spinner?’ Louise’s flat voice contained awe, humility. ‘It’s what we suspected must have gouged out this valley. It’s a fragment of cosmic string . . .’

 At the centre of an immense cavity, walled by crowded galaxies, Lieserl and Mark rotated slowly around each other, warm human planets.

The sky was peppered with the dusty spirals of galaxies, more densely than the stars in the skies of ancient Earth. But the cavity walls were ragged and ill-defined, so that it was as if Lieserl was at the centre of some immense explosion. And every one of the galaxies was tinged by blue shift: the light from each of these huge, fragile star-freights was compressed, visibly, by its billion-year fall into this place.

Mark took her hand. His palm was warm against hers, and when he pulled gently at her arm, her body slowly rotated in space until she faced him.

‘I don’t understand,’ Lieserl said. ‘This - cavity - is empty. Where’s the Ring?’

The light of a hundred thousand galaxies, blue-shifted, washed over his face. Mark smiled. ‘Have patience, Lieserl. Get your bearings first.

‘Look around. We’ve arrived at a cavity, almost free of galaxies, ten million  light-years across: a cavity right at the site of the Great Attractor. The whole cavity is awash with gravitational radiation. Nothing’s visible, but we know there’s something here, in the cavity . . . It just isn’t what we expected.’

Lieserl raised her face to stare around the crowded sky, at the galaxies embedded in the walls of this immense cave of sky. One galaxy with an active nucleus - perhaps a Seyfert - emitted a long plume of gas from its core; the gas, glowing in the searchlight beam of ionizing radiation from the core, trailed behind the infalling galaxy like the tail of some immense comet. And there was a giant elliptical which looked as if it was close to disintegration, rendered unstable by the fall into the Attractor’s monstrous gravity well; she could clearly see the elliptical’s multiple nuclei, orbiting each other within a haze of at least a thousand billion stars.

Some of the galaxies were close enough for her to make out individual stars - great lacy streams of them, in disrupted spiral arms - and, in some places, supernovae glared like diamonds against the paler tapestry of lesser stars. She picked out one barred-spiral with a fat, gleaming nucleus, which trailed its loosening arms like unravelling bandages. And there was a spiral - heart-breakingly like her own Galaxy - undergoing a slow, stately collision with a shallow elliptical; the galaxies’ discs had cut across each other, and along the line where they merged exploding stars flared yellow-white, like a wound.

It was, she thought, as if the Universe had been wadded up, compressed into this deep, intense gravity pocket.

Everywhere she caught a sense of motion, of activity: but it was motion on an immense scale, and frozen in time. The galaxies were like huge ships of stars, Lieserl thought, voyaging in towards here, to the centre of everything - but they were ships caught suspended by the flashbulb awareness of her own humanity. She longed for the atemporal perspective of a god, so that she could run this immense, trapped diorama forward in time.

‘It’s all very beautiful,’ she said. ‘But it almost looks artificial - like a planetarium display.’

Mark grunted. ‘More like a display of trapped insects. Moths, maybe, drawn in to an invisible gravitational flame. We’re still sifting through the data we’re gathering,’ he said softly. ‘I wonder if any astronomers in human history have ever had such a rich sky to study . . . even if it does mark the end of time.

‘But we’ve found one anomaly, Lieserl.’

‘An anomaly? Where?’

He raised his arm and pointed, towards an anonymous-looking patch of sky across the cavity. ‘Over there. A source in the hydrogen radio band. As far as we can tell it’s coming from a neutron star system - but the neutron star is moving with an immense velocity, not far below lightspeed. Anomalies all round, right? The source is difficult to pick out against all this galactic mush in the foreground. But it’s undoubtedly there . . .’

‘What’s so special about it?’

He hesitated. ‘Lieserl, it seems to be a signal.’

‘A signal? From who?’

‘How should I know?’

‘Maybe it’s a freak; an artifact of our instruments.’

‘Quite possibly. But we’re thinking of checking it out anyway. It’s only a million light-years away.’ He smiled ruefully. That’s all of eight hours’ travel, if you hitch a ride on a nightfighter . . .’

A signal, here at the end of space and time . . . Was it possible the motley crew of the Northern wasn’t alone after all?

The hair at the base of her skull prickled. At the end of this long, long life, she’d thought there was nothing left to surprise her.

Evidently, she was wrong.

Mark said, ‘Lieserl, what you’re looking at here is visible light: the Virtual display we’re drifting around inside is based on images from right at the centre of the human visible spectrum. You’re seeing just what any of the others would see, with their unaided vision. But the image has been enhanced by blue shift: red, dim stars have been made to look blue and bright.’

‘I understand.’

Now the blue stain faded from the galaxy images, seeping out like some poor dye.

A new colour flooded the galaxy remnants, but it was the colour of decay - dominated by flaring reds and crimsons, though punctuated in places by the glaring blue-white of supernovae. And without the enhancement offered by the blue shift, some of the galaxies faded from her view altogether.

The galaxies had turned into ships of fire, she thought.

Mark’s profile was picked out, now, in colours of blood. ‘Take a good look around, Lieserl,’ he said grimly. ‘I’ve adjusted out the blue shift; this is how things really are.’

She looked at him curiously; his tone had become hostile, suddenly. Though he still held her hand, his fingers felt stiff around hers, like a cage. ‘What are you saying?’

‘Here’s the result of the handiwork of your photino bird pets,’ he said. ‘In the week since we arrived, we’ve been able to catalogue over a million galaxies, surrounding this cavity. In every one of those million we see stars being pushed off the Main Sequence, either explosively as a nova or supernova or via expansion into the red-giant cycle. Everywhere the stars are close to the end of their lifecycles - and, what’s worse, there’s no sign of new star formation, anywhere.’

Suddenly she understood. ‘Ah. This is why you’ve set up this display for me. You’re testing me, aren’t you?’ She felt anger build, deep in her belly. ‘You want to know how all this makes me feel. Even now - even after we’ve been so close - you’re still not sure if I’m fully human.’

He grinned, his red-lit teeth like drops of blood in his mouth. ‘You have to admit you’ve had a pretty unusual life history, Lieserl. I’m not sure if any of us can empathize with you.’

‘Then,’ she snapped, ‘maybe you should damn well try. Maybe that’s been the trouble with most of human history. Look at all this: we’re witnessing, here, the death of galaxies. And you’re wondering how it makes me feel? Do you think all this has somehow been set up as a test of my loyalty to the human race?’

‘Lieserl—’

‘I’ll tell you how I feel. I feel we need a sense of perspective here, Mark. So what if this - this cosmic discontinuity - is inconvenient for the likes of you and me?’ She withdrew from him and straightened her back. ‘Mark, this is the greatest feat of cosmic engineering our poor Universe will ever see - the most significant event since the Big Bang. Maybe it’s time we humans abandoned our species-specific chauvinism - our petty outrage that the Universe has unfolded in a way that doesn’t suit us.’

He was smiling at her. ‘Quite a speech.’

She punched him, reasonably gently, beneath the ribs, relishing the way her fist sank into his flesh. ‘Well, you deserve it, damn it.’

‘I didn’t mean to imply—’

‘Yes, you did,’ she said sharply. ‘Well, I’m sorry if I’ve failed your test, Mark. Look, you and I - by hook or by crook - have survived the decline and destruction of our species. I know we’re going to have to fight for survival, and I’ll be fighting right alongside you, as best I can. But that doesn’t remove the magnificence of this cosmic engineering - any more than an ant-hill’s destruction to make way for the building of a cathedral would despoil the grandeur of the result.’

Still holding her hand within his stiff fingers, he turned his face to the galaxy-stained sky. His offence at her words was tangible; he must be devoting a great deal of processing power to this sullen rebuke. ‘Sometimes you’re damn cold, Lieserl.’

Lethe, she thought. People. ‘No,’ she said. ‘I just have a longer perspective than you.’ She sighed. ‘Oh, come on, Mark. Show me the Ring,’ she said.

 The sculpture of string, driving itself into the heart of the scarred galaxy, was not symmetrical. It was in the form of a rough figure-of-eight; but each lobe of the figure was overlaid with more complex waveforms - a series of ripples, culminating in sharp, pointed cusps.

‘Do you see it, Spinner?’ Mark asked. ‘That is a loop of string nearly a thousand light-years wide.’

Spinner smiled. ‘That’s not a loop. That’s a knot.’

‘It’s moving towards the galactic core at over half the speed of light. It’s got the mass of a hundred billion stars . . . Can you believe that? It’s as massive as a medium-size galaxy itself. No wonder it’s cutting this swathe through the stars; the damn thing’s like a scythe, driving across the face of this galaxy.’

Louise laughed. ‘A knot. Knot-making is a skill, up there in the forest, isn’t it, Spinner? I’ll bet you’d have been proud to come up with a structure like that.’

‘Actually,’ Mark said, ‘and I hate to be pedantic, but that isn’t a knot, topologically speaking. If you could somehow stretch it out - straighten up the cusps and curves - you’d find it would deform into a simple loop. A circle.’

Spinner heard Garry Uvarov’s rasp. ‘And I hate to be a pedant, in my turn, but in fact a simple closed loop is a knot - called the trivial knot by topologists.’

‘Thank you, Doctor,’ Louise said dryly.

Spinner frowned, peering at the detailed image of the string loop; in the false colours of her faceplate it was a tracery of blue, frozen against the remote background of the galaxy core. She realized now that she was looking at one  projection of a complex three-dimensional object. Subvocally she called for a depth enhancement and change in perspective.

The loop seemed to loom towards her, lifting away from the starry background, and the string was thickened into a three-dimensional tubing, so that she could see shadows where one strand overlaid another.

The image rotated. It was like a sculpture of hosepipe, rolling over on itself. Mark commented, ‘But the string isn’t stationary, of course. I mean, the whole loop is cutting through this galaxy at more than half lightspeed - but in addition the structure is in constant, complex motion. Cosmic string is under enormous tension - a tension that increases with curvature - and so those loops and cusps you see are struggling to straighten themselves out, all the time. Most of the length of the string is moving at close to lightspeed - indeed, the cusps are moving at lightspeed.’

‘Absurd,’ Spinner heard Uvarov growl. ‘Nothing material can reach lightspeed. ’

‘True,’ Mark said patiently, but cosmic string isn’t truly material, in that sense, Uvarov. Remember, it’s a defect in spacetime . . . a flaw.’

Spinner watched the beautiful, sparkling construct turn over and over. It was like some intricate piece of jewellery, a filigree of glass, perhaps. How could something as complex, as real as this, be made of nothing but spacetime?

‘I can’t see it move,’ she said slowly.

‘What was that, Spinner?’

‘Mark, if the string is moving at close to lightspeed - how come I can’t see it? The thing should be writhing like some immense snake . . .’

‘You’re forgetting the scale, Spinner-of-Rope,’ Mark said gently. ‘That loop is over a thousand light-years across. It would take a millennium for a strand of string to move across the diameter of the loop. Spinner, it is writhing through space, just as you say, but on timescales far beyond yours or mine . . .

‘But watch this.’

Suddenly the three-dimensional image of the string came to life. It twisted, its curves straightening or bunching into cusps, lengths of the string twisting over and around each other.

Mark said, ‘This is the true motion of the string, projected from the velocity distribution along its length. The motion is actually periodic . . . It resumes the same form every twenty thousand years or so. This graphic is running at billions of times true speed, of course - the twenty-millennia period is being covered in around five minutes.

‘But the graphic is enough to show you an important feature of this motion. It’s non-intersecting . . . The string is not cutting itself at any point in the periodic trajectory. If it did, it would bud off smaller sub-loops, which would oscillate and cut themselves up further, and so on . . . the string would rapidly decay, shrivelling through a thousand cuts, and leaking away its energy through gravitational radiation.’

Spinner wished, suddenly, that she wasn’t human: that she could watch the motion of this loop unfold, without having to rely on Mark’s gaudy projections. How wonderful it would be to be able to step out of time!

. . . Close your eyes, Spinner.

‘What?’

You can step out of time, just as you desire. Close your eyes, and imagine you are a god.

. . . And here, in her mind’s eye - so much more dramatic than any Virtual! - came the knot of string, sailing out of space. The knot wriggled like some huge worm, closed on itself as if swallowing its own tail.

The knot struck the rim of this defenceless galaxy and scythed towards the core, battering stars aside like blades of grass.

It was a disturbing, astonishing image. She snapped open her eyes, dispelling the vision; fear flooded her, prickling over her flesh.

She wasn’t normally quite so imaginative, she thought dryly. Maybe her  companion had had something to do with that brief, vivid vision . . .

She returned her attention to the harmless-looking Virtual display. Now Mark showed Spinner the loop’s induced magnetic field, a yellow glow of energy which sleeved the fake blue of the string itself.

‘As it hauls through the galaxy’s magnetic field, that string is radiating a lot of electromagnetic energy,’ Mark said. ‘I see a flood of high-energy photons . . .’

Cosmic string wasn’t actually one-dimensional; it was a Planck length across, a fine tube containing charged particles: quarks, electrons and their antiparticles, gathered into super-heavy clusters. As a result, string acted as a superconducting wire.

The string knot was cutting through this galaxy’s magnetic field. As it did so immense electrical currents - of a hundred billion billion amps or more - were induced in the string. These currents generated strong magnetic fields around the string.

The string’s induced field was stronger than a neutron star’s, and dominated space for tens of light-years around the knot.

Mark said, ‘The string has a maximum current capacity. If it’s overloaded, the string starts to shed energy. It glows with gamma radiation: And the lost energy crystallizes into matter: ions and electrons, whispering into existence all along the length of the string.’ Spinner saw representations of particles - out of scale, of course - popping into existence around the string image. ‘So the string is glowing as brightly as a star.’

‘Yes,’ Louise put in. ‘But the distribution of the radiation is odd, Mark. Look at this. The radiation is beamed forward of the loop’s motion - parallel to that forward spike of gravitational radiation.’

‘Like a searchlight,’ Morrow said.

Or a spear . . ..

She heard Morrow saying, ‘Mark, what is driving the string? What is impelling it through space, and into this galaxy?’

‘Gravitational radiation,’ Mark said simply.

Louise said, ‘Morrow, gravity waves are emitted whenever large masses are moved through space. Because the loop is asymmetrical it’s pushing out its gravitational radiation in particular directions - in spikes, ahead of and behind it. It is pushing out momentum . . . It is a gravitational rocket, using its radiation to drive through space.’

Mark said, ‘Of course the gravitational radiation is carrying away energy - the string is shrinking, slowly. In the end it will collapse to nothing.’

‘But not fast enough to save this galaxy,’ Uvarov growled.

‘No,’ Louise said. ‘Before it has time to decay away, the string is going to reach the core - and devastate the galaxy.’

Close your eyes.

Spinner-of-Rope shivered. Once again the voice had come from her left - from somewhere outside her suit. She stared at the Virtual image in her faceplate, not daring to look around.

Close your eyes. Think about your vision again - of the string loop, cutting through the stars. It frightened you, didn’t it? What did that image mean, Spinner-of-Rope? What was it telling you?

Suddenly she saw it.

‘Mark,’ she said. ‘This is not just a gravitational rocket.’

‘What?’

‘Think about it. The string knot must be a missile.’

 The galaxy images dimmed, leaving Mark and Lieserl suspended in a crimson-tinged darkness. Then, against that background, new forms began to appear: speckles of light, indistinct, making up the ghostly outline of a torus, its face tipped open towards her.

‘Of course this is a false colour representation,’ Mark said. ‘The images have been reconstructed from gravity wave and gamma ray emissions . . .’

The torus as a whole reminded her, distantly, of Saturn’s rings; it was a circle which spanned the galaxy-walled cavity.

At first she thought the component speckles were mere points of light: they were like stars, she thought, or diamonds scattered against the velvet backdrop of the faded galaxy light. But as she looked more closely she could see that some of the nearer objects were not simple points, but showed structure of some kind.

So these weren’t stars, she thought, and nor was this some attenuated galaxy: there were only (she estimated quickly) a few thousand of the shining forms, as opposed to the billions of stars in a galaxy . . . And besides, this cavity-spanning torus was immense: she could see how the blood-dark corpses of galaxies sailed through its sparse structure.

She knew that the Galaxy of humans had been a disc of stars a hundred thousand light-years in diameter. This torus must be at least a hundred times as broad - more than ten million light-years across.

She turned to Mark; he studied her face, a certain kindness showing in his eyes now. ‘I know how you’re feeling. It’s magnificent, isn’t it?’

‘It can’t be the Ring,’ she said slowly. ‘Can it? As far as we know, Jim Bolder reported a solid object - a single, continuous artifact.’

‘Look more closely, Lieserl. Cheat a little; enhance your vision. What do you see?’

She turned her head and issued brisk subvocals. A section of the torus exploded towards her; the fragments, rushing apart, gave her a brief, disorienting impression of sudden velocity.

Her view steadied. Now, it was as if she was within the torus itself, and the sparkling component objects were all around her.

The fragments weren’t simple discs - or ellipses, or any of the shapes into which a star or galaxy might be distorted by the presence of others. She could see darkness within the heart of these objects.

The fragments were knots.

‘Mark—’

‘You’re looking at loops of cosmic string,’ he said calmly. ‘This immense torus is made up of string knots, Lieserl - ten thousand of them, each a thousand light-years across.’

She was aware of her hand convulsing closed around his. ‘I don’t understand. This is - fantastic. But it isn’t the Ring Bolder described.’

He looked distant, wistful. ‘But it must be. We know we’ve come to the right place, Lieserl. This is undoubtedly the site of the Great Attractor: the loops, together, have sufficient mass to cause the local streaming of galaxies.

‘And we know this assemblage must be artificial. Primeval string loops could have formed during the formation of the Universe, after the singularity. But there should have been no more than a million of them - in the entire Universe, Lieserl - spaced tens of millions of light-years apart. It simply isn’t possible for a collection of ten thousand of the damn things to have gathered spontaneously within a cavity a mere ten million light-years across . . .’

‘But,’ Lieserl said patiently, ‘but Bolder said the Ring was solid. If he was right—’

‘If he was right then the Ring has been destroyed, Lieserl. These loops are - rubble. We’re looking at the wreckage of the Ring. The photino birds have won.’ He turned to her, his face a sculpture, expressionless, obviously artificial. ‘We’re too late, Lieserl.’

She felt bewildered. ‘But if that’s true - where are we to go?’

Mark had no answer.

 Louise said, ‘What are you talking about, Spinner?’

‘Can’t you see it?’ She closed her eyes and watched, once again, as the string loop punched through the fragile superstructure of the galaxy. ‘Mark - Louise - this string loop was aimed, quite precisely. It’s a weapon. It is blasting through this galaxy with its gravitational rockets, destroying all in its path with focused beams of electromagnetic and gravitational energy . . .’

Louise snapped, ‘Mark?’

Mark hesitated. ‘We can’t prove she’s right, Louise. But the chances of the loop hitting such a precise trajectory at random are tiny . . .’

‘It seems crazy,’ Morrow said. ‘Who would dare use a thousand-light-year loop of cosmic string as a weapon of war?’

Uvarov grunted. ‘Isn’t that obvious? The very entities we have come all this way to seek, from whom we hope to obtain shelter - the Xeelee, Morrow; the baryonic lords.’

‘But why?’ Mark asked. ‘Why destroy a galaxy like this?’

‘In defence,’ Uvarov snapped.

‘What?’

‘Isn’t that clear too? The Xeelee were masters of the manipulation of spacetime. Their weaponry consisted of these immense structures of spacetime flaws. And the flaws have been used against the weapons of their enemies - like this galaxy .’

There was silence for a moment. Then Morrow said, ‘Are you insane, Uvarov? You’re saying that this galaxy has been hurled like some rock - deliberately?’

‘Why not?’ Uvarov replied calmly. ‘The photino birds are creatures of dark matter - which attracts baryonic matter gravitationally. We can easily imagine some immense dark chariot hauling at this fragile galaxy, hurling it hard through space . . .

‘Think of it. The photino birds must have begun to engineer the deflection of this galaxy’s path many millions of years ago - perhaps they were intent on launching this huge missile at the Ring long before men walked on the Earth. And the Xeelee must have been preparing their counter, this loop of string, over almost as great a timescale.’

Now Spinner-of-Rope felt a bubble of laughter, wild, rise in her own throat. She had an absurd image of two giants, bestriding the curving Universe, hurling galaxies and string loops at each other like lumps of mud.

‘We are truly in the middle of a war zone,’ Uvarov said coldly. ‘This galaxy, with the bullet of cosmic string aimed so accurately at its heart, is merely one incident among ten million in a huge battlefield. To our fleeting perceptions the field is frozen in time - we buzz like flies around the bullet as it hurtles into the chest of its target - and yet the battle rages all around us.’

 Don’t be afraid.

Spinner closed her eyes and thought of the forest dream man, smiling at her from his tree and eating his fruit . . .

I know who this is, she realized suddenly. I’ve seen his face, in Louise’s old Virtuals . . .

‘I know you,’ she told him.

Yes. Don’t be afraid, said Michael Poole.
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Louise Armonk asked Spinner to take the nightfighter to the source of Mark’s anomalous hydrogen-band signal.

She showed Spinner some data on the signal. ‘Here’s a graphic of the main sequence, Spinner-of-Rope.’ A barchart, in gaudy yellow and blue, marched across Spinner’s faceplate. ‘We’re getting pretty excited about this. For one thing it’s periodic - the same pattern recurs every two hours or so. So we’re pretty sure it has to be artificial. And look at this,’ Louise said. A sequence of thirty bars, buried among the rest, was now highlighted with electric blue. ‘Can you see that?’

Spinner looked at the ascending sequence of bars, trying hard to share Louise’s excitement. ‘What am I looking for, Louise?’

She heard Louise growl with impatience. ‘Spinner, the amplitude of these pulses is increasing, in proportion with the first thirty prime numbers.’

The electric-blue bars were split into discrete blocks, now, to help Spinner see the pattern. She counted the blocks: one, two, three, five, seven . . .

She sensed an invisible smile. Just like a child’s puzzle, isn’t it?

‘Oh, shut up,’ she said easily.

‘What was that?’

‘Nothing . . . I’m sorry, Louise. Yes, I see it now.’

‘Look - what’s exciting about finding this sequence of primes is that it means the signal is almost certainly human.’

‘How do you know that, just from this pattern?’

‘We don’t know for sure, of course,’ Louise said impatiently. ‘But it’s a damn good clue, Spinner-of-Rope. We’ve reason to believe the prime numbers are of unique significance to humans.

‘The primes are fundamental structures of arithmetic - at least, of the discrete arithmetic which seems to come naturally to humans. We are compact, discrete creatures: I’m here, you are out there somewhere. One, two. Counting like this seems to be natural to us, and so we tend to think it’s a fundamental facet of the Universe. But it’s possible to imagine other types of mathematics.

‘What of creatures like the Qax, who were diffuse creatures, with no precise boundaries between individuals? What of the Squeem, with their group minds? Why should simple counting be natural to them? Perhaps their earliest forms of mathematics were continuous - or perhaps the study of infinities came naturally  to them, as naturally as arithmetic to humans. With us, Cantor’s hierarchy of infinities was quite a late development. And—’

Spinner barely listened. Humans? Here, at the edge of time and space? ‘Louise, have you decoded any of the rest of it?’

‘Well, we can figure some of it out,’ Louise said defensively. ‘We think, anyway. But remember, Spinner, we may be dealing with humans from a culture far removed in time from our own - by millions of years, perhaps. The people of such a distant future could be almost as remote from us as an alien species. Not even Lieserl has been able to help us work this out . . .’

‘But you’ve made some progress. Right?’

Louise hesitated. ‘Yes. We think it’s a distress call.’

‘Oh, great. Well, we’re certainly in a position to help out god-humans from five million years after our birth.’

‘Who knows?’ Louise said dryly. ‘Maybe we are. Anyway, that’s what we’re going to find out.’

. . . There was motion at Spinner’s left. She turned.

Suddenly, the forest-dream man was visible. He was sitting there, quite casually - outside the cage - on the construction-material shoulder of the nightfighter. He wore no environment suit, nothing but a plain grey coverall. His hands were folded in his lap. Light - from some unseen source - caught the lines around his mouth, the marks of tiredness in his eyes.

At last he had emerged. Gently, he nodded to her.

She smiled.

‘ . . . Spinner?’

‘I’m here, Louise.’ She tried to focus her attention on her tasks; she reached for the hyperdrive waldo. ‘Are you ready?’

‘Yes.’

 The nightfighter flickered through hyperspace. Travelling at more than a hundred thousand light-years per hour, the Northern edged around the torus of fragmented string loops, like a fly around the rim of a desert.

The journey took ten hours. As it neared its end Spinner-of-Rope took a brief nap; when she woke, she had her suit’s systems freshen her skin, and she emptied her bladder.

She checked a display on her faceplate. Twenty jumps to go. Twenty more seconds, and—

Something vibrant-blue exploded out of space at her, ballooning into her face.

She cried out and buried her faceplate in her arms.

It’s all right, Poole said softly.

‘I’m sorry, Spinner-of-Rope,’ Louise Armonk said. ‘I should have warned you . . .’

Spinner lowered her arms, cautiously.

There was string, everywhere.

A tangle of cosmic string, rendered electric blue by the faceplate’s false colouring, lay directly ahead of the ship. Cusps, moving at lightspeed, glittered  along the twisted lengths. She leaned forward and looked up and down, to left and right; the threads of string criss-crossed the sky as far as she could see, a textured wall across space. Looking deeper into the immense structure, Spinner saw how the individual threads blurred together, merging into a soft mist at infinity.

The string loop was a barrier across the sky, dividing the Universe in two. It was quite beautiful, she thought - but deadly. It was a cosmic web, with threads long enough to span the distances between stars: a web, ready to trap her and her ship.

And, she knew, this was just one thousand-light-year fragment, among thousands in the torus . . .

‘Lethe,’ she said. ‘We’re almost inside this damn thing.’

‘Not quite,’ Louise said. Her voice, nevertheless, was tight, betraying her own nervousness. ‘Remember your distance scales, Spinner. The string loops in this toroidal system are around a thousand light-years across. We’re as far from the edge of that loop as the Sun was from the nearest star.’

‘Except,’ Mark Wu cut in, ‘that the loop has no easily definable edge. It’s a tangle. Cosmic string is damn hard to detect; the display you’re looking at, Spinner, is all Virtual reconstruction; it’s just our best guess at what lies out there.’

‘Then are we at risk by being here?’ Spinner asked.

Of course, Michael Poole said.

‘No,’ Louise said.

‘Yes,’ Mark said. ‘Come on, Louise. Spinner, we’re working to minimize the risks. But the danger is there. Spinner, you need to be ready to react - to get us out of here, quickly. We have escape routines laid into the waldoes, for both hyperdrive and discontinuity drive.’

‘I’ll be ready,’ she said calmly. ‘But why are we here? Is the human signal coming from somewhere in there - inside the string?’

‘No,’ Louise said. ‘Thankfully. Spinner, the signal is coming from the system of a neutron star - just a few light-hours away from here. We’ve laid in—’

‘—a discontinuity-drive sequence into the waldoes,’ Spinner said dryly. ‘I know.’ She reached for her controls. ‘Tell me when you’re ready, Louise.’

 Poole looked tired, his brown eyes deep in a mesh of wrinkles. You know, I worked with Louise Armonk, he said. He smiled. And here we are, together again. Small world, isn’t it? She was a good engineer. I guess she still is.

‘I know you decided to close your wormhole time bridge,’ Spinner said. ‘Tell me what happened to you.’

Poole sat, apparently relaxed, on the ‘fighter shoulder; his eyes were closed, his head bent forward. I remember the lifedome of my GUTship entering the Interface, he said slowly. There was light - like fire, blue-violet - from all around the lip of the dome. I knew that was the flesh of the Spline, burning up against the Interface’s exotic-matter framework. I remember - a sense of loss, of alienation.

‘Loss?’

I was passing out of my time frame. Spinner-of-Rope, each of us - (he raised  translucent hands) - even I - is bound into the world by quantum functions. I was linked non-locally to everything I had touched, seen, tasted . . . Now, all those quantum bonds were broken. I was as alone as any human had ever been.

I engaged the hyperdrive.

Bits of the wormhole seemed to fall away. I remember streams of blue-white light . . . I almost believed I could feel those hard photons, sleeting through the lifedome.

Spacetime is riddled with wormholes: it is like a sheet of flawed glass, crazed by cracks. When Poole set off his hyperdrive inside the wormhole, it was as if someone had smashed at that flawed glass with a hammer. Cracks exploded out from the point of impact and widened; they joined up in a complex, spreading network of cracks, a tributary pattern that continually formed and reformed as spacetime healed and shattered anew.

The spacetime cracks opened up like branching tunnels, leading off to infinity . . . Poole smiled, self-deprecating. I started to wonder if this had been a good plan, after all.

 The pod sailed down from the Northern’s lifedome.

Lieserl sat in a Virtual projection of a pod couch beside Mark Wu; ahead of them blind Uvarov was swathed in his blankets, his cavern of a mouth gaping, his breath a rattle. The huge discontinuity-drive wings of the nightfighter spread over the pod like the vaulted roof of some immense church.

Far below the pod revolved the bleak, airless planet to which they were descending. Staring down as the small island of solidity loomed out of the glowing fog, Lieserl had a sudden - and quite absurd - feeling of vertigo. She felt as if she were suspended, in this couch, without protection far above the planet’s surface; she had an impulse, which she suppressed with determination, to grip the sides of her couch.

Vertigo . . . After all her experiences inside the Sun, and despite her perfect knowledge that she couldn’t be harmed even if the pod exploded here and now - since she was little more than a Virtual projection from the Northern’s main processors, with augmentation from the pod’s processor banks - after all that, she had vertigo.

Still, she thought, it was comforting to know that she’d retained enough humanity to be just a little scared. Maybe she should tell Mark; it might make him think a little better of her.

Beyond the pod’s clear hull, the neutron star system was a huge tableau all around them.

The neutron star itself was a tiny, fierce yellow-red ball. It had a companion - a normal star - and it was surrounded by a ring of gas, which glowed softly. And there were several planets, orbiting the neutron star, inside the smoke ring.

In fact, the anomalous signal was coming from one of the planets, the little world towards which Lieserl was now descending.

The nightfighter had dropped them into the ring of smoke which orbited the star. It was like descending into fog. Close to the pod Lieserl could see dense swirls of the ring gas - clumps and eddies of turbulent stuff - and, beyond that,  the rest of the ring was a band of pale light bisecting the Universe. She could see the neutron star itself, a small, hard coal glowing yellow-red at the heart of this ring of smoke. Beside it hung its companion star - huge, pale, distorted into a squat egg-shape by the neutron star’s fierce gravitational field. Tendrils of gas led from the carcass of the companion and reached blindly towards the neutron star.

And beyond that, tilted crazily compared to the gas torus, was a starbow.

This neutron star was moving with extraordinary speed: it plummeted across space at close to the speed of light. As a result of this high velocity, the neutron star and its system were the only visible objects in Lieserl’s Universe. All of the rest - the blue-shifted galaxies, the nearby wall of cosmic string - was compressed into that pale starbow, a band of light around the equator of the star’s motion. And away from the starbow, there was only darkness.

Uvarov tilted his head, and the pod’s internal lights cast shadows across his imploded eye-sockets. ‘Tell me what you see,’ he hissed.

‘I see a neutron star,’ Mark said. ‘An unexceptional member of its species. Just ten miles across, but with a mass not much less than Sol’s . . . What has made this one unusual is the fact that it has a companion, which is - was - a normal star.’

Before Mark, a Virtual diorama of the neutron star system glittered into existence; the globes of the neutron star and its companion were criss-crossed by lines of false colour, showing - Lieserl suspected - gravitational gradients, lines of magnetic flux, and other observables. Bits of text and subsidiary graphics drifted in the air beside the glowing objects.

‘Once,’ Mark said, ‘these stars were a binary pair - a spectacular one, since the neutron star must have been a brilliant giant. Somehow, the companion survived the giant’s supernova explosion. But the remnant of that explosion - the neutron star - is killing its companion, just the same.’ He pointed. ‘The neutron star’s gravity well is sucking out material from the companion . . . Look at it, Lieserl; those delicate-looking tendrils of smoke could swallow Jupiter. Some of the companion’s lost matter is falling onto the neutron star itself. And as the mass down there increases, the rotation of the neutron star will glitch - the neutron star must suffer starquakes, quite regularly. The rest of the gas is drifting off to form this ring we’re in, orbiting the neutron star.’

‘Do you think the birds caused the supernova explosion, Mark?’ Lieserl asked.

He shook his head. ‘No. The system is too stable . . . I think the explosion took place long before the birds took an interest.’

‘And the companion?’

He smiled, peering up at the complex sky. ‘Lieserl, that is one star the birds don’t need to kill. The neutron star is doing their work for them.’

The Virtual representation of the neutron star expanded before his face, expelling the companion and the other features from the diorama. Mark peered in to a complex knot of light at what looked like one of the star’s magnetic poles.

Lieserl looked away. The planet wasn’t far below, now; slowly it was turning from a ball of rock, suspended in emptiness, into a landscape - bare, bleak, riven by cracks.

‘What about the planets?’ Lieserl asked. ‘How could they have survived the supernova?’

‘My guess is they didn’t,’ Mark said, still staring at the star’s pole. ‘I think they probably formed after the explosion: coalesced from material in the gas ring, and from debris left over from the explosion itself - maybe from the previous planetary system, if there was one . . . Lieserl. Lethe. Look at this.’

‘What?’

The neutron star Virtual representation swept across the cabin towards her; the little knot of light at the pole was thrust in her face. Lieserl flinched, but stared gamely into the glowing, complex image.

Mark was grinning, his voice animated by excitement. ‘Do you see it?’

‘Yes, Mark,’ she said patiently, ‘but you’re going to have to tell me what I’m seeing.’

‘There’s a major disturbance in the gravitational gradients at that magnetic pole.’ Arrows clustered around the star’s pole, forming themselves into a two-dimensional plane. ‘Can you see it?’

‘What about it?’

Mark sounded impatient. ‘Lieserl, I think there’s a sheet discontinuity down there. A two-dimensional defect. A domain wall, inside the star . . .’

Lieserl frowned. ‘That’s impossible.’

‘Of course it is.’ He grinned. ‘How could a domain-wall defect form within the structure of a neutron star? Impossible . . . unless it’s been put there.’

Uvarov’s ruined mouth stretched into a smile. ‘Put there?’

‘We wondered how come this neutron star was out here on its own - away from any galaxy, and moving so bloody fast. Well, now we know.’

Lieserl found herself laughing. ‘This is outrageous. Are you suggesting—’ ‘Yes,’ he said seriously. ‘I think someone, maybe human, installed a discontinuity drive at the magnetic pole of this neutron star, and used it to hurl the whole system across space at close to lightspeed.’

‘But that’s absurd,’ she said. ‘Why should anyone do such a thing?’

Now Uvarov laughed, at her. ‘Still the rationalist, Lieserl, after all our experiences? Well, perhaps we will soon learn the answer to such questions. But of this I’m sure - that it has some connection to this endless, bloody war in Heaven we’ve wandered into.’

The pod’s descent bottomed out, now, and the little ship sailed over the planet’s battered landscape.

At length, Mark said, ‘We’re over the source of the signals . . . There,’ he said suddenly. ‘Can you see it?’

Uvarov tilted his head on its thin neck.

Lieserl peered down.

‘A structure, Mark said. ‘There on the surface . . . Some kind of building. Come on; I’ll take us down.’

I fell into the future, Spinner-of-Rope, through a network of transient wormholes that collapsed after me. My instruments were smashed, but I knew my lifedome must have been awash with high-energy particles and gravity waves. I was as helpless as a new-born babe.

Poole sat in raw vacuum on the shoulder of the nightfighter with his legs tucked beneath him, lotus-style, his hands resting comfortably, palms-up, on his knees. Spinner could see a grooved pattern, moulded mundanely into the soles of his shoes.

He said, I fell across five million years . . .

 Mark Wu - or rather, one of his Virtual consciousness foci, on the Northern -  peered at the loop of cosmic string through the hundred eyes of the ship’s sensors. He wasn’t happy: his multifaceted view was muddy, imprecise.

The trouble was, the ship was in orbit around this damn neutron star planet, which was falling through space so fast the observable Universe was relativity-shifted into a skinny, pale starbow. It was like being taken back to the Northern’s thousand-year flight. Mark had to deconvolve out the effects of the near-lightspeed motion: to unsmear the Universe back out of the starbow once more.

Mark had subroutines to achieve this. But it was, he thought uneasily, a little like unscrambling an egg. The resulting images weren’t exactly clear.

Inside his box of processors, Mark Wu worked on nanosecond timescales. He could process data at several millions of times the rate achievable by humans, and it sometimes took an effort of will to come back out of there and return to the glutinous slowness of the human world.

It was seven centuries since his physical death and downloading into the AI banks of the Northern, and he’d steadily got more proficient at non-human operation. Right now, for instance, he was maintaining a conventional human-Virtual on the pod with Lieserl and Uvarov, and another with Louise in the Great Britain, in parallel with his direct interfacing with the Northern’s systems.

Running these multiple consciousness foci felt odd, but he’d grown used to enduring minor discomforts when the need arose.

And there was need now.

Maybe he should have tried to veto this trip to the neutron star, he thought. It had brought the Northern close - too damn close - to this loop-cloud of cosmic string. When dealing with an object a thousand light-years across, he thought sourly, a separation of a mere handful of light-years didn’t seem nearly sufficient.

Mark split off a series of more subordinate foci, and set to scanning overlapping sectors of the sky.

His image of the Universe was a mosaic, constructed of the fragments supplied to him by the sensors; he imagined it was a little like looking out through the multi-faceted eyes of a fly. And the Universe was criss-crossed, everywhere, by string double-image paths - it was as if the sky were some huge dome of glass, he thought, marred by huge cracks.

By studying the double images of stars and galaxies, Mark was able to check on the near-lightspeed velocities of the string segments; he constantly updated  the internal model he maintained of the local string dynamics, trying to ensure the ship stayed a safe distance away from—

A watchful subroutine sounded an alarm. It felt to Mark like a prickling of vague unease, a shiver.

. . . There was movement, in the field of view of one sensor bank. He swivelled his consciousness, fixing most of his attention on the anomaly picked up by that sensor bank.

Against a background provided by a beautiful, blue-stained spiral galaxy, he saw a double track of multiple stellar images.

There had to be two lengths of string there, he realized: two arcs of this single, huge loop of string, no more than light-hours apart. And he could see from the melting flow of the star images that the arcs were sliding past each other in opposite directions; maybe eventually they would intersect.

In some places there were three images of single stars. Light from each of those stars was reaching him by three routes - to the left of the string pair, to their right, and straight through the middle of the strings.

The cause of the alert was obvious. All along the double tracks, he saw, star images were sliding, as if slipping across melting spacetime. These strings must be close - maybe even within the two-light-year limit he’d imposed on himself as a rough safety margin.

He ran a quick double-check on the routines he’d set up to monitor the strings’ distance from the ship. He wondered if he ought to tell Louise and Spinner about this . . .

Now, suddenly, alarm routines shrieked warnings into his awareness. It was like being plunged into an instant panic; he felt as if adrenaline were flooding his system.

What in Lethe—

He interrogated his routines, briskly and concisely. It took only nanoseconds to figure out what was wrong.

The pair of string arcs were closer than he’d thought at first. His distance-estimation routines had been thrown by the interaction of the two strings, by the way the pair jointly distorted star images.

So the strings were closer than his monitoring systems had told him. The trouble was, he couldn’t tell how close; maybe they were a lot closer.

Damn, damn. I should have anticipated this. Feverishly he set off a reprogramming routine, ensuring that for the future he wouldn’t be fooled by multiple images from pairs of string lengths like this - or, indeed, from any combination.

But that wasn’t going to help now.

He ran through a quick hack procedure, trying to get a first-cut estimate of the strings’ true distance . . .

He didn’t believe the answer. He modified the procedure and ran it again.

The answer didn’t change.

Well, so much for my two-light-year safety zone.

The string pair was only around ten million miles from the Northern - less than a light-minute.

One of the pair of strings was receding - but the other was heading straight for the ship.

He ran more checks. There was no error.

In fifty seconds, that encroaching string would hit the Northern.

He burst out of the machinery and back into the world of humans. With impatience he waited for pixels to congeal out of the air, for his face to reassemble; he felt his awareness slow down to the crawl of humans.
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Five million years after the first conflict between humans and Qax, the wreckage of a Spline warship had emerged, tumbling, from the mouth of a wormhole that blazed with gravitational radiation. The wormhole closed, sparkling.

The wreck - dark, almost bereft of energy - turned slowly in the stillness. It was empty of life.

Almost.

I’m still not sure how I survived. But I remember - I remember how the quantum functions came flooding over me. They were like rain-drops; it was as if I could see them, Spinner-of-Rope. It was painful. But it was like being born again. I was restored to time.

It hadn’t taken Poole long to check out the status of the derelict his craft had become. There had been power in the lifedome’s internal cells, sufficient for a few hours, perhaps. But he had no motive power - not even a functioning data link out of the lifedome to the rest of his ship.

I remember how dead the Universe looked. I couldn’t understand how the stars had got so old, so quickly; I knew I couldn’t have fallen more than a few million years.

But I knew I was alone. I could feel it.

I made myself a meal. I drank a glass of clear water . . . His face, softly translucent, was thoughtful. Do you know, I can remember the taste of that water even now. I had a shower . . . I was thinking of reading a book.

But the lights went out.

I felt my way back to my couch. I lay there. It started getting colder. I wasn’t afraid of death, Spinner-of-Rope. Strangely, I felt renewed.

‘But you didn’t die,’ she said. ‘Did you, Michael?’

No. No, I didn’t die, said Poole.

And then, a ship had come.

Poole, dying, had stared up in wonder.

It was something like a sycamore seed wrought in jet-black. Night-dark wings that spanned hundreds of miles loomed over the wreck of Poole’s GUTship, softly rippling.

‘A nightfighter,’ Spinner breathed.

Yes. I got colder. I couldn’t breathe. But now I didn’t want to die. I wanted to live just a little longer - to understand what this meant.

And then—

‘Yes?’

And then, something had plucked Poole from the wreck. It was as if a giant hand had cupped his consciousness, like taking a flame from a guttering candle.

And then it spun me out . . .

Poole had become discorporeal. He no longer even had a heartbeat.

He felt as if he had been released from the cave of bone that had been his head.

I believe I became a construct of quantum functions, he said. A tapestry of acausal and nonlocal effects . . . I don’t pretend to understand it. And my companion was still there. It was like a huge ceiling over me.

‘What was it?’

Perhaps it was Xeelee. Or perhaps not. It seemed to be beyond even the Xeelee - a construct by them, perhaps, but not of them . . .

Spinner-of-Rope, the Xeelee were - are - masters of space and time. I believe they have even travelled back through time - modified their own evolutionary history - to achieve their huge goals. I think my companion was something to do with that programme: an anti-Xeelee, perhaps, like an anti-particle, moving backwards in time.

I sensed - amusement, Poole said slowly. It was amused by my fear, my wonder, my longing to survive. She heard the faded ghost of bitterness in his voice.

After a time, it dissolved. I was left alone. And, Spinner, I found I could not die.

At first, I was angry. I was in despair. He held up his glowing hand and inspected it thoughtfully, turning it round before his face. I couldn’t understand why this had been done to me - why I’d been preserved in this grotesque way.

But - with time - that passed. And I had time: plenty of it . . .

He fell silent, and she watched his face. It was blank, expressionless; she felt a prickle of fear, and wondered what experiences he had undergone, alone between the dying stars.

‘Michael,’ she said gently. ‘Why did you speak to me?’

His bleak expression dissolved, and he smiled at her. I saw a human being, he said. A man, dressed in skins, frost-bitten, in a fragile little ship . . . He came plunging through a wormhole Interface, uncontrolled, into this hostile future.

It was an extraordinary event . . . So I - returned. I was curious. I probed at the wormhole links - and found you, Spinner-of-Rope.

Spinner nodded. ‘He was Arrow Maker. He was my father,’ she said.

Michael Poole closed his eyes.

‘ . . . Spinner-of-Rope,’ Louise Armonk said. She sounded urgent, concerned.

‘Yes, Louise.’

‘I don’t know what in Lethe is happening in that head of yours, but you’d better get it clear fast.’ Spinner heard Louise issue commands over her shoulder. ‘ . . . We’ve got a problem.’

‘What kind of problem?’

‘Listen to me, Spinner. Here’s what you must—’

Louise’s voice died, abruptly.

‘Louise? Louise?’

There was only silence.

Spinner twisted in her couch. Behind her, the bulk of the lifedome loomed over the clean lines of the nightfighter, a wall of glass and steady light.

But now a soft webbing, a mesh of barely visible threads, lay over the upper levels of the lifedome.

‘Lethe,’ Spinner hissed. ‘That’s string.’

 For the first time in several years, the Decks were filled with the wail of the klaxon.

Morrow, hovering in the green-tinged air close to Deck Two, straightened from his work. His back ached pleasurably, and there was warm dirt and water on his hands; he felt a fine slick of sweat on his forehead.

He looked around vaguely, seeking the source of the alarm.

Milpitas, his sleeves rolled up and the deep scars of his face running with sweat, studied him. The Planner fingered a handful of reeds which protruded from the spherical pond. ‘Morrow? Is something wrong? Why the klaxon?’

‘I don’t know, Planner.’

The sound of the klaxon was deafening - at once familiar and jarring, making it hard to think. Morrow looked around the Decks, at the tranquil, three-dimensional motion of people and ‘bots as they went about their business; in the distance the shoulders of the Temples loomed over the grass-covered surfaces. It all looked normal, placid; he felt relaxed and safe.

Morrow was working with Milpitas within what had once been Poole Park. They were still trying to establish their zero-gee water feature. Milpitas and Morrow had set a ball of earth on a fine pole, attached it to the Deck surface, and surrounded it with a globe of water five feet across, restrained by a fine skin of porous plastic. Reeds and lilies were planted in the ball of earth, and were already growing out of the water surface. Their vision was that the reeds and lilies - perhaps plaited in some way - together with the water’s natural surface tension would eventually suffice to hold the pond together, and they could abandon the plastic membrane.

Then, at last, they could populate the pond, with fish and frogs.

It was a small, almost trivial project. But it had actually been Milpitas’ idea, and Morrow had been glad to offer to work on it with him, as part of what he thought of as Milpitas’ rehabilitation to zero-gee. Anything that got the Planner - and those he influenced - thinking and working in zero-gee conditions was a good thing, in Morrow’s view.

‘Morrow.’ Louise Armonk’s voice emerged from a point in the air. It was loud, urgent in his ear. ‘Morrow. Can you hear me?’

Morrow looked down to the grass-coated floor of the Deck; he knew that Louise was somewhere below his floor in her old steam-ship, studying the neutron star system. ‘What is it, Louise?’

‘Morrow, you have to get away from there.’

‘But, Louise—’

‘Move, damn it. Anywhere.’

Milpitas was studying him. ‘Well? Is there a problem?’

‘Milpitas. Come.’

Morrow grabbed the Planner’s robe at the shoulder. He flexed his knees, planted his feet squarely against the Deck surface, and pushed himself into the  air, dragging Milpitas after him. Looking down, he saw the spherical pond recede below them.

Air resistance brought them to a stop in mid-air, five yards above the Deck surface.

Morrow released the Planner. Milpitas’ arms were still wet to the elbow, and his bony legs protruded from beneath his robe.

‘Louise? All right, we’ve moved. Now will you tell me what’s wrong?’

‘We’re in trouble.’ Morrow heard panicky shouting behind Louise’s voice, and flat, even commands being issued by Mark. ‘We’re in the path of a section of string . . . If our projections are correct, it’s going to pass right through Poole Park.’

Morrow stared around at the Decks. Suddenly the metal walls of this place, coated with plants and people, seemed impossibly fragile. ‘But how can that be? I thought that loop was light-years away.’

‘So did we, Morrow. We’re trying to confirm the string’s trajectory so we can program the discontinuity-drive waldoes, and—’

But Louise’s voice was gone.

 Lieserl and Mark stood on the surface of the neutron star planet, in Virtual mockups of environment suits. They looked at each other uncertainly.

‘Something’s wrong,’ Lieserl said.

‘I know.’ Through his sketch of a faceplate, Mark’s expression was lifeless, cold; Lieserl knew that meant he was diverting processing power to higher priorities.

The surface under Lieserl’s feet was pumice-grey and looked friable. Beside them, waiting patiently, was a ‘bot, a fat-wheeled trolley fitted with a few articulated arms and sensors. The dust of the planet had smeared the ‘bot’s wheels with grey, Lieserl saw.

A few yards away their pod was a fat, gleaming cylinder; within the pod’s clear walls Lieserl could see Uvarov, wrapped in his blanket.

The sky was fantastic. The gas ring was a belt of smoke which encompassed the world, all the way to the horizon. The far side of the ring was a pale strip of white, bisecting the sky. She could just make out the neutron star itself, a tiny, baleful blood-pearl threaded onto the line of smoke; and its huge companion was an attenuated ball of yellow-grey mist, bleeding gas onto its malevolent twin.

The starbow was a crack across the emptiness away from the plane of the ring; high above her head, Lieserl could see the gleaming lights of the Northern’s lifedome, in the ship’s remote orbit around the planet.

The building they had detected from orbit was a tetrahedron, twenty feet tall, sitting impassively on the surface.

Lieserl felt frustrated. Had they come so far, approached this astonishing mystery, so closely, only for their comms links to fail?

She tapped her helmet. ‘I feel as if I’ve gone deaf,’ she said.

‘Me too.’ Mark smiled thinly, some of the expression returning to the waxy image of his face. ‘Well, we’ve certainly lost the voice links from the Northern.’  He looked up uneasily. ‘I wonder what in Lethe is happening up there.’

‘Maybe they are trying to recall us.’

Mark shrugged. ‘Or maybe not.’ He looked at her. ‘Lieserl, do you feel any different? As far as I can tell the links to the central processors back on the  Northern are still functioning - although I’m working read-only at the moment.’

She closed her eyes and looked inwards. ‘Yes. It’s the same for me.’ Read-only meant she couldn’t pass her impressions - the new memories she was laying down - back to the processors on the Northern which were now the core of her awareness. She looked up at the Northern’s steady yellow light. ‘Do you think we should go back?’

Mark hesitated, looking back at the pod.

Uvarov stirred, like an insect in some glass cocoon, Lieserl thought. ‘I’m the only one of us who’s in genuine danger here,’ he rasped. ‘The two of you are just projections. Virtual phantasms. You are only wearing those damn suits as crutches for your psyches, in Lethe’s name. Even if this planet exploded now, all you’d lose would be a few hours of data input.’ He snarled the last words like an insult.

‘What’s your point, Uvarov?’ Mark said.

‘Get on with your search,’ Uvarov snapped. ‘Stop wasting time. There is nothing you can do about whatever problems are occurring at the Northern. For Life’s sake, look at the bigger picture. The baryonic Universe is coming to an end. What can happen to make things worse than that?’

Mark laughed, a little grimly. ‘All right, Doctor. Come on, Lieserl.’ They trudged over the surface towards the structure.

 The klaxon died. The sudden silence was shocking.

Morrow tapped his ear - he thought self-deprecatingly, as if that would restore the Virtual projection of Louise’s voice.

Milpitas had left his side. With surprising agility the Planner had swum down through the air, away from Morrow and back towards the pond.

There was a grind of metal, high above him.

He heard a single scream - an unearthly sound that echoed from the walls, rattling through the silence of the Decks. And now there was another scream - but this time, Morrow realized, it was the product of no human voice; the shriek was of air escaping from a breached hull.

He peered up into the shining air, looking for the breach.

There. Against one wall, mist was gathering over a straight-line gash which sliced through a field of dwarf wheat. A literacy-recovery class had been working there; now, people scrambled through the air, away from the billowing fog, screaming.

He heard Milpitas grunt. Morrow looked down.

Milpitas stared down at his midriff and clasped his hands over his belly. His scarred face was creased into an expression of disapproving surprise, and - in that final instant - Morrow was reminded of Planner Milpitas as he had once been: tough-minded, controlling, forcing the world to bend to his will.

Then Milpitas folded forward, around a line just below his solar plexus. For  the first fraction of a second it looked as if he were doubling over in pain - but, Morrow saw with mounting horror, Milpitas kept on folding, bending until Morrow could hear the crackle of crushed ribs, the deeper snap of vertebrae.

There was nothing visible, nobody near Milpitas; it was as if he were inflicting this unimaginable horror on himself, or as if the Planner’s body had been crumpled in some huge, transparent fist.

Then, it seemed that that same huge fist - powerful, irresistible, invisible- grabbed Morrow himself and hurled him down towards the Deck.

He screamed and wrapped his arms around his head.

He smashed into the spherical pond, so lovingly constructed by himself and Milpitas. Reeds and lilies slapped at his face and arms, and brackish water forced itself into his eyes and mouth.

Then he was through the pond, and the Deck surface hurtled up to meet him, unimaginably hard.

 The tetrahedron was liberally coated with dust. Mark had the ‘bot roll forward and wipe the building’s surface, tentatively. Beneath a half-inch thickness of the dust, the material of the tetrahedron’s construction was milky-white, seamless. The triangular faces gave the structure the look of something flimsy, or temporary, Lieserl thought - like a tent of cloth.

It had been Mark’s suggestion for them to approach this structure in human form. ‘We want to know - among other things - if people built this thing, and why,’ he had argued. ‘How else are we going to get a genuine feel for the place, unless we look at it through human eyes?’ Lieserl hadn’t been sure. To restrict themselves to human form - more than was necessary to interface with Uvarov - had seemed inefficient. But, staring at the structure now, Lieserl realized what a good idea it had been.

‘It’s a tetrahedron,’ Lieserl observed. ‘Like an Interface portal.’

‘Well, that’s a characteristic signature of human architecture,’ Mark murmured. ‘Doesn’t mean a thing, by itself, though. And from the thickness of that dust, I guess we know this place has been abandoned for a long time.’

‘Hmm. The door looks human enough.’

The door was a simple hatchway seven feet tall and three wide, set at the base of one of the tetrahedron’s triangular walls. There was a touchpad control, set at the waist height of an average human.

Mark shrugged. ‘Let’s try to open it.’

The ‘bot rolled forward silently, bouncing a little on the rough surface despite its fat, soft wheels. It extended an arm fitted with a crude mechanical grab, tapped cautiously at the door, and then pushed at the control pad.

The door slid aside, into the fabric of the tetrahedron. A puff of air gushed out at them. A few scraps of dust tumbled out, and, when the air had dispersed, the dust fell in neat parabolae to the surface.

Beyond the door there was a small rectangular chamber, big enough for four or five people. The walls were of the same milky substance as the outer shell, and were unadorned. There was another door, identical to the first, set into the far wall of the chamber.

‘At least we know there’s still power,’ Mark said.

‘This is an airlock,’ Lieserl said, looking inside the little chamber. ‘Plain, functional. Very conventional. Well, what now? Do we go in?’

Mark pointed.

The ‘bot was already rolling into the airlock. It bumped over the lip, and came to a halt at the centre of the lock.

Lieserl and Mark hesitated for a few seconds; the ‘bot waited patiently inside the lock.

Mark grinned. ‘Evidently, we go in!’

He held out his arm to Lieserl. Arm in arm, they trooped after the robot into the lock.

The lock, containing the ‘bot and the two of them, was a little cramped. Lieserl found herself shying away from the ‘bot’s huge, dusty wheels, as if she might get her environment suit smeared.

The ‘bot reached out and pushed the control to open the next door. There was a hiss of pressure equalization.

The ‘bot exposed an array of chemical sensors, and Mark cracked open his faceplate and sniffed elaborately.

‘Oh, stop showing off,’ Lieserl said.

‘Air,’ he said. ‘Earth-normal, more or less. A few strange trace elements. No unusual smells - and quite sterile. We could breathe this stuff if we had to, Lieserl.’

The lock’s inner door swung open, revealing a larger chamber. The ‘bot pushed a lamp, magnesium-white, into the chamber, and light flared from the walls. Lieserl caught a glimpse of conventional-looking furniture: beds, chairs, a long desk. The chamber’s walls sloped upwards to a peak; this single room looked large enough to occupy most of the tetrahedral volume of the building.

The ‘bot rolled forward. Mark stepped briskly out of the lock and into the chamber; Lieserl followed.

‘Mark Wu? Lieserl?’ Uvarov’s rasp was loud in her ear.

‘Yes, Doctor,’ Lieserl replied. ‘We hear you. You don’t need to shout.’

‘Oh, really,’ Uvarov said. ‘Unlike you, I didn’t simply assume that our transmissions would carry through whatever those walls are made of.’

Lieserl smiled at Mark. ‘Were you worried about us, Uvarov?’

‘No. I was worried about the ‘bot.’

Lieserl stepped towards the centre of the main chamber and looked around.

The walls of the tetrahedral structure sloped up around her, coming to a neat point fifteen feet above her head. She could see partitioned sections in two of the corners. Bedrooms? Bathrooms? A galley, perhaps?

The ‘bot scurried around the edge of the room, its multiple arms probing into corners and edges. It left planet-dust tracks behind itself.

The main piece of furniture was a long desk, constructed of what looked - for all the world - like wood. Lieserl could see monitors of some kind inlaid into the desk surface. The monitors were dead, but they looked like reasonably conventional touch-screens. Lieserl reached out a gloved hand, wishing she could feel the wood surface.

There were chairs, in a row, before the desk - four of them, side by side. These were obviously of human construction, with upright backs, padded seats, and two arms studded with controls.

‘Mark, look at this,’ she said. ‘These chairs would fit either of us.’

Mark had found something - two objects - at the end of the desk; he had the ‘bot roll across and pick the objects up. Mark’s face was lit with wonder; he bent to inspect the first object, held before him in the ‘bot’s delicate grab. ‘This is some kind of stylus,’ he said. ‘Could be something as simple as an ink pen . . .’ The ‘bot held up the second object. ‘But this thing is unmistakable, Lieserl. Look at it. It’s a cup.’ His hands on his knees, he looked up at her. ‘The builders of this place must have been gone a million years. But it’s as if they just stepped outside.’

Uvarov rasped, ‘Who? I wish you’d speak to me, damn it. What have you found?’

Mark and Lieserl looked at each other.

‘People,’ Lieserl said. ‘We’ve found people, Uvarov.’

 Mark sat with Louise in her oak-panelled bedroom inside the Great Britain. Mark had called up a Virtual schematic of the Northern’s lifedome; the schematic was a cylinder three feet tall, hovering over her bed. The schematic showed a lifedome which sparkled with glass and light, and the greenery of the forest Deck glowed under the skydome at the crown.

Louise felt something move inside her; the lifedome looked so beautiful - so fragile.

She stared around at the familiar polished walls of her room - it was actually two of the old ship’s state rooms, knocked together and converted. Here was the centre of her world, if anywhere was; here were her few pieces of old furniture, her clothes, her first, antique data slate - which still contained the engineering sketches of the Great Britain she’d prepared during her first visit to the old ship as a teenager, five million years and half a Universe away. If only, she thought, if only she could pull this room around her like some huge wooden blanket, never to emerge into the complex horrors of the world . . .

But here was Mark, politely sitting on the corner of her bed and watching her face. And now he said quietly: ‘Here it comes, Louise.’

She forced herself to look at the Virtual of the lifedome.

Mark pointed at the mid-section of the lifedome. A horizontal line of blue-white light appeared; it shimmered balefully against the clear substance of the lifedome, like a sword blade.

‘The string has sliced into us from this side. I guess we can be grateful the relative velocity was actually quite low . . .’

The string cut easily into the substance of the dome, like a hot wire into butter.

Louise, watching in the silence of her room, felt as if the string were cutting into her own body; she imagined she could hear the shriek of lost air, the screams of her helpless human charges.

Mark looked blank as his processors worked. He said rapidly, ‘The wake took  a slice out of the hull tens of yards thick. Lethe. We’re losing a lot of air, Louise, but the self-repair systems are working well . . . A lot of our infrastructure has gone down quickly - too damn quickly; I think we need to take a look at our redundancies again, if we make it through this . . .’

‘And the Decks? What’s happening in there?’

He hesitated. ‘I can’t tell, Louise.’

She felt useless; the control panels in the room mocked her with their impotence. She felt the blame for this ghastly accident fall on her shoulders, like a tangible weight. I’m responsible for bollixing up those distance-evaluation routines. I’m responsible for insufficient redundancy - and for losing touch with Spinner-of-Rope in the cage, just when we need her most. If only I could talk to Spinner, maybe she could get us out of here. If only—

‘The geometry of the string is just as theory predicted,’ Mark said. ‘I’m getting measurements of pi in the regions around the string . . . 3.1402, compared to the flat-space value of 3.1415926 . . . The conical space has an angle deficit of four minutes of arc.

‘At this moment we have a quarter-mile length of string, actually inside the lifedome, Louise. That’s a total mass of four hundred billion billion tons.’ Mark looked bemused. ‘Life, Louise, think about that; that’s the mass of a fair-sized moon . . .’

Her introspection was futile. The destruction of the lifedome could be - suddenly - mere seconds away. And, in the end, she was helpless. All I could do, in those last, frantic moments, was sound the damn klaxon . . .

 There was a whisper of spider-web light above Spinner. She could see how the string made the stars slide across the sky, just above the lifedome. The encroaching string was like the foregathering of some huge, supernatural storm around the Northern.

Don’t be afraid . . .

She twisted in her couch and tightened her restraints. ‘What in Lethe do you expect me to be?’ she yelled at Poole. ‘We’ve been hit by a length of cosmic string, damn it. This could finish us off. I have to get us out of here.’ She placed her hands on the waldoes. ‘But I don’t know what to do. Louise? Louise, can you hear me?’

You know she can’t.

Feverishly, Spinner said, ‘Maybe we’re already hit; maybe that’s why the connection went down. But what if she managed to program a routine into the waldoes before we lost the connection? Maybe—’

Come on, Spinner-of-Rope. You know that’s not true.

‘But I have to move the ship!’ she wailed. The thump of her heartbeat sounded impossibly loud in the confined space of the helmet. ‘Can’t you see that?’

Yes. Yes, I see that.

‘But I don’t know how - or where - without Louise . . .’

A hand rested over hers. Despite the thickness of her glove fabric, she could feel the warm roughness of Michael Poole’s palm.

I will help you. I’ll show you what you must do.

The invisible fingers tightened, pushing her hands against the waldoes. Behind her, the nightfighter opened its wings.

 Morrow, crumpled against the Deck beside the crushed body of Planner Milpitas, stared up into the wake of the cosmic string.

The structure of the middle Decks was fragile; it simply imploded into the string wake. Morrow saw homes which had stood for a thousand years rip loose from the Deck surfaces as if in the grip of some immense tornado; the buildings exploded, and metal sheets spun through the air. The newer structures, spun across the air in zero-gee, crumpled easily as the wake passed. Much of the surface of Deck Two was torn loose and tumbled above him, chunks of metal clattering into each other. Morrow saw patterns of straight lines and arcs on those fragments of Deck: shards of the soulless circular geometry which had dominated the Deck’s layout for centuries.

People, scattered in the air like dolls, clattered against each other in the wake. The string passed through a Temple. The golden tetrahedron - the proudest symbol of human culture - collapsed like a burst balloon around the path of the string, and shards of gold-brown glass, long and lethal, hailed through the air.

And now the string passed through another human body, that of a hapless woman. Morrow heard the banal, mundane sounds of her death: a scream, abruptly cut off, a moist, ripping sound, and the crunch of bone, sounding like a bite into a crisp apple.

The woman’s body, distorted out of recognition, was cast aside; tumbling, it impacted softly with the Deck.

The wake of a cosmic string . . . The wake was the mechanism that had constructed the large-scale structure of the Universe. It was the seed of galaxies.  And we have let it loose inside our ship, Morrow thought.

Once the string passed through the lifedome completely, the Northern would die at last, as surely as a body severed from its head . . .

Morrow, immersed in his own pain, wanted to close his eyes, succumb to the oblivion of unconsciousness. Was this how it was to end, after a thousand years?

But the quality of the noise above him - the rush of air, the screams - seemed to change.

He stared up.

The string, still cutting easily through the structure, had slowed to a halt.

 ‘Mark,’ Louise hissed. ‘What’s happening?’

The string had cut a full quarter-mile into the lifedome. For a moment the blue-glowing string hovered, like a scalpel embedded in flesh.

Then the Virtual display came to life once more. The electric-blue string executed a tight curve and sliced its way back out of the lifedome, exiting perhaps a quarter-mile above its entry point.

Louise wished there was a god, to offer up her thanks.

‘It’s done a lot more damage on the way out - but we are left with an intact lifedome,’ Mark said. ‘The ‘bots and autonomic systems are sealing up the breaches in the hull.’ He looked up at Louise. ‘I think we’ve made it.’

Louise, floating above her bed, hugged her knees against her chest. ‘But I don’t understand how, Mark.’

‘Spinner-of-Rope saved us,’ Mark said simply. ‘She opened up the discontinuity-drive and took us away from there at half lightspeed - and in just the right direction. See?’ Mark pointed. ‘She pulled the ship backwards, and away from the string.’

She looked into his familiar, tired eyes, and wished she could hug him to her. ‘It was Spinner-of-Rope. You’re right. It must have been. But the voice link to Spinner was one of the first things we lost. And we certainly didn’t have time to work up routines for the waldoes.’

‘In fact, we’re still out of touch with Spinner,’ Mark said.

‘So how did she know?’ Louise studied the scarred Virtual lifedome. ‘The trajectory she chose to get us out of this was almost perfect, Mark. How did she know? ’

 Spinner-of-Rope buried her faceplate in her gloves; within her environment suit she trembled, uncontrollably.

It’s over, Spinner. You did well. It’s time to look ahead.

‘No,’ she said. ‘The string hit the ship. The deaths, the injuries—’

Don’t dwell on it. You did all you could.

‘Really? And did you, Michael Poole?’ she spat.

What do you mean?

‘Couldn’t you have helped us more? Couldn’t you have warned us that the thing was coming?’

He laughed, softly and sadly. I’m sorry, Spinner. I’m not superhuman. I didn’t have any more warning than your people. I’m pretty much bound by the laws of physics, just as you are . . .

She dropped her hands and thumped the side of the couch. There was still no link - voice or data - to Louise, and the rest of the crew. She was isolated out here - stuck in the pilot’s cage of an alien ship, with only a five-million-year-old ghost for company.

She felt a swelling of laughter, inside her chest; she bit it back.

Spinner-of-Rope?

‘I’m scared, Michael Poole. I’m even scared of you.’

I don’t blame you. I’m scared of me.

‘I don’t know what to do. What if Louise can’t get back in touch?’

He was silent for a moment. Then:

Look, Spinner, your people can’t stay here. In this timeframe, I mean.

‘Why not?’

Because there’s nothing for you here. The Ring - which you came to find - is ruined. This rubble of string fragments can’t offer you anything.

‘Then what?’

You have to move on, Spinner. You have to take your people to where they can find shelter and escape. His hands, warm and firm, closed invisibly over hers once more.  I’ll show you. Will you trust me?

‘Where are we going?’

In search of the Ring.

‘But - but the Ring is here. And it’s destroyed. You said so yourself.’

Yes, he said patiently. But it wasn’t always so . . .
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The ‘bot rolled fussily across the floor, its fat wheels crunching over the dust it had brought in from the surface of the neutron star planet. It held a bundle of sensors out before it on a flexible arm. Light, brilliant white, glared from the sensor arm. The way the ‘bot held out its sensor pack was rather prissy, Lieserl thought, as if the ‘bot didn’t quite approve of what it was being forced to inspect in here.

The ‘bot rolled up to one of the four chairs and sniffed at it cautiously.

‘There’s exotic matter here,’ Mark said suddenly.

‘What?’

‘The ‘bot has found exotic matter,’ Mark repeated evenly. ‘Somewhere inside the building.’

Uvarov growled from the pod, ‘But we’ve seen no evidence of wormhole construction here. And that structure is too small to house a wormhole Interface.’

‘I’m just reporting what the ‘bot’s telling me,’ Mark snapped, letting his irritation show. ‘Maybe we should gather a few more facts before wasting our time speculating, Uvarov.’

The ‘bot was still lingering close to one of the chairs - the second from the left of the row of four, Lieserl noted irrelevantly. As she watched, the ‘bot extended more arms, unfolded more packages of sensor equipment; it loomed over the chair menacingly, like some mechanical spider.

Mark walked up to the ‘bot, his face expressionless. ‘It’s somewhere inside the chair. The exoticity . . .’

‘Inside the chair?’ Lieserl felt like laughing, almost hysterically. ‘What happened, did someone drop exotic matter down behind the cushion while watching a Virtual show?’

He glared at her. ‘Come on, Lieserl. There is a construct of exotic matter embedded in this chair. It’s tiny - only a few fractions of an inch across - but it’s there.’ He turned to the ‘bot. ‘Maybe we can cook up some kind of magnified Virtual image . . .’

Pixels swirled before Lieserl’s face, brushing her cheeks intangibly; she stepped back.

The pixels coalesced into a crude sketch, suspended in the air. It looked like a jewel - clear, complete and seamless - hanging before her. There were hints of further structure inside, not yet resolved by the ‘bot’s imaging systems.

She recognized the form.

‘Lethe. Another tetrahedron,’ she said.

‘Yes. Another tetrahedron . . . The form seems to have become a badge of humanity, doesn’t it? But this one is barely a sixteenth of an inch across.’

Pixels of all colours hailed through the interior of the little tetrahedron, as if scrambling for coherence. Lieserl caught elusive, tantalizing hints of structure. At one point it seemed that she could see another, smaller tetrahedron forming, nested inside the first - just as this construct was nested inside the tetrahedral form of the base as a whole. She wondered if the whole of this structure was like a Russian doll, with a series of tetrahedra snuggled neatly inside each other . . .

The magnified image was rather pleasing, she thought. It reminded her of the toy she’d had during her lightning-brief childhood: a tiny village immersed in a globe of water, with frozen people and plastic snowflakes . . . Thinking that, she felt a brief, incongruous pang of regret that her childhood, even as unsatisfactory as it had been, was now so remote.

‘Well, my exotic matter grain is in there somewhere,’ Mark said. ‘But the ‘bot is having trouble getting any further resolution.’ He looked confused. ‘Lieserl, there’s something very strange inside that little tetrahedral box.’

She kept her face expressionless; at times it was quite convenient to be a Virtual - it gave her such control. Strange. Right. But what could be stranger than to be here: on the planet of a neutron star hurtling at lightspeed across the battlefield at the end of time? What can make things stranger than that?

‘There’s a droplet of neutron superfluid in there,’ Mark said. He peered into the formless interior of the tetrahedron, as if by sheer willpower he might force it to give up its secrets. ‘Highly dense, at enormous temperatures and pressures . . . Lieserl, the tetrahedron contains matter at conditions you’d expect to find deep in the interior of a neutron star - in a region beneath the solid crust, called the mantle. That’s what the ‘bot is trying to see into.’

Lieserl stared at the swirling mists inside the tetrahedron. She knew that a neutron star had the mass of a normal star, but compressed into a globe only a few miles in diameter. The matter was so dense that electrons and protons were forced together into neutrons; this superfluid of neutrons was a hundred billion  billion times as dense as water.

‘If that’s so, how are the pressures contained? This construct is like a bomb, waiting to go off.’

He shook his head. ‘Well, it looks as if the people who built this place found a way. And the construct may have been stable for a long time - millions of years, perhaps. You know, I wish we had more time to spend here. We don’t even know how old this base is - from how many years beyond our time this technology dates.’

‘But why construct such a thing?’ She stared into the tetrahedron. ‘Why fill a little box with reconstructed neutron star material? Mark, do you think this was some kind of laboratory, for studying neutron star conditions?’

Uvarov’s ruined voice brayed laughter into her ears. ‘A laboratory? My dear woman, this is a war zone; I think basic science was unlikely to be on the agenda for the men and women who built this base. Besides, this neutron star is hardly  typical. The people who came here placed discontinuity-drive engines at the star’s pole, and drove it across space at close to lightspeed. Now, what research purpose do you think that served?’

Mark ignored him. He squatted down on his haunches before the image and peered up at it; the glow of the shifting pixels inside the tetrahedron cast highlights from his face and environment suit. ‘I don’t think the stuff in there was reconstructed, Lieserl.’

‘What do you mean?’

‘Think about it.’ He pointed at the image. ‘We know there is exotic matter in there . . . and as far as we know the primary purpose of exotic matter is the construction of spacetime wormholes. I think there’s a wormhole Interface in there, Lieserl.’

She frowned. ‘Wormhole mouths are hundreds of yards - or miles - across.’ He straightened up. ‘That’s true of the Interfaces we can construct. Who knows what will be possible in the future? Or rather—’

‘We know what you mean,’ Uvarov snapped from the pod.

‘Let’s suppose there is a wormhole mouth inside this tiny construct,’ Mark said. ‘A wormhole so fine it’s just a thread . . . but it leads across space, to the interior of the neutron star. Lieserl, I think the neutron superfluid in here isn’t some human reconstruction - I think it’s a sample of material taken from the neutron star itself.’

Lieserl, involuntarily, glanced around the chamber, as if she might see the miniature wormhole threading across space, a shining trail connecting this bland, human environment with the impossibly hostile heart of a neutron star.

‘But why?’

‘Isn’t it obvious?’ Uvarov snapped.

Mark was smiling at her; evidently he had worked it out too. She felt slow, stupid, unimaginative. ‘Just tell me,’ she said dully.

Mark said, ‘Lieserl, the link is there so the humans who built this base could reach the interior of the neutron star. I think they downloaded equipment into there: nanomachines, ‘bots of some kind - maybe even some analogue of humans.

‘They populated the neutron star, Lieserl.’

Uvarov rumbled assent. ‘More than that,’ he rasped. ‘They engineered the damn thing.’

 Closed timelike curves, Spinner-of-Rope.

The nightfighter arced through the muddled, relativity-distorted sky; the neutron star system wheeled around Spinner like some gaudy light display. Behind her, the huge wings of the Xeelee nightfighter beat at space, so vigorously Spinner almost imagined she could hear the rustle of immense, impossible feathers.

She felt her small fingers tremble inside gloves that suddenly seemed much too big for her. But Michael Poole’s hands rested over hers, large, warm.

The ship surged forward.

We are going to build closed timelike curves . . .

Ignoring the protests of her tired back, Louise straightened up and pushed herself away from the Deck surface. She launched into the air, the muscles of her legs aching, and she let air resistance slow her to a halt a few feet above the Deck.

Once this had been a park, near the heart of Deck Two. Now, the park had become the bottom layer of an improvised, three-dimensional hospital, and the long grass was invisible beneath a layer of bodies, bandaging, medical supplies. A rough rectangular array of ropes had been set up, stretching upwards from the Deck surface through thirty feet. Patients were being lodged loosely inside the array; they looked like specks of blood and dirt inside some huge honeycomb of air, Louise thought.

A short distance away a group of bodies - unmoving, wrapped in sheets - had been gathered together in the air and tethered roughly to the frame of what had once been a greenhouse.

Lieserl approached Louise tentatively. She reached out, as if she wanted to hold Louise’s hand. ‘You should rest,’ she said.

Louise shook her head angrily. ‘No time for that.’ She took a deep breath, but her lungs quickly filled up with the hospital’s stench of blood and urine. She coughed, and ran an arm across her forehead, aware that it must be leaving a trail there of blood and sweat. ‘Damn it. Damn all of this.’

‘Come on, Louise. You’re doing your best.’

‘No. That isn’t good enough. Not any more. I should have designed for this scenario, for a catastrophic failure of the lifedome. Lieserl, we’re overwhelmed. We’ve converted all the AS treatment bays into casualty treatment centres, and we’re still overrun. Look at this so-called hospital we’ve had to improvise. It’s like something out of the Dark Ages.’

‘Louise, there’s nothing you could have done. We just didn’t have the resources to cope with this.’

‘But we should have. Lieserl, the doctors and ‘bots are operating triage here.  Triage, on my starship.’

. . . And it didn’t help that I diverted most of our supply of medical nanobots to the hull . . . Instead of working here with the people - crawling through shattered bodies, repairing broken blood vessels, fighting to keep bacterial infection contained within torn abdominal cavities - the nanobots had been press-ganged, roughly - and on her decision - into crawling over the crude patches applied hurriedly to the breached hull, trying inexpertly to knit the torn metal into a seamless whole once more.

She clenched her hands into fists, digging her nails into her palms. ‘What if the Xeelee are studying us now? What will they think of us? I’ve brought these people across a hundred and fifty million light-years - and five million years - only to let them die like animals . . .’

Lieserl faced her squarely, her small, solid fists on her hips; lines clustered around her wide mouth as she glared at Louise. ‘That’s sentimental garbage,’ she snapped. ‘I’m surprised at you, Louise Ye Armonk. Listen to me: what is at  issue here is not how you feel. You are trying to survive - to find a way to permit the race to survive.’

Lieserl’s stern, lined face, with the strong nose and deep eyes, reminded Louise suddenly of an overbearing mother. She snapped back, ‘What do you know of how I feel? I’m a human, damn it. Not a - a—’

‘An AI?’ Lieserl met her gaze evenly.

‘Oh, Lethe, Lieserl. I’m sorry.’

‘It’s all right, Louise. You’re quite right. I am an artifact. I have many inhuman attributes.’ She smiled. ‘For instance, at this moment I have two foci of consciousness, functioning independently: one here, and one down on the planet. But . . .’ She sighed. ‘I was once human, Louise. If briefly. So I do understand.’

‘I know, Lieserl. I’m sorry.’ Louise had never found it easy to express affection. With a struggle, she said: ‘In fact, you’re one of the most human people I’ve ever met.’

Lieserl looked around at the makeshift hospital, following the soft cries of the wounded. ‘Louise,’ she said slowly, ‘I have a long perspective. Think of the story of the race. Our timelines emerged from the oceans, and for millions of years circled the Sun with Earth. Then, in a brief, spectacular explosion of causality, the timelines erupted in wild scribbles, across the Universe. Humanity was everywhere.

‘But now, our possibilities have reduced.

‘Louise, all the potential paths of the race - all the timelines, running from those ancient oceans of the past, through millions of years to an unknown future - all of them have narrowed to a single event in spacetime: here, on this ship, now. And that event is under your control.’

Lieserl’s face loomed before Louise now, filling her vision; Louise looked into her soft, vulnerable eyes, and - for the first time, really - she had a sudden, deep insight into Lieserl’s personality. This woman really is ancient - ancient, and wise.

‘Louise, you are not a woman - or rather, you are more than a woman. You are a survival mechanism: the best to be found, for this crucial instant, by our genes, and our culture, and our minds. If you didn’t have the strength within you now, to deliver us through this causal gateway to the future, you would not have been chosen. But you do have the strength to continue,’ Lieserl said. ‘To find a way through. Look within yourself, Louise. Tap into that strength . . .’

There was a deep, almost subsonic groan, all around Louise. It sounded like thunder, she thought.

It was the sound of metal, under immense stress.

She pulled away from Lieserl and twisted in the air. She looked across at the section of hull breached by the arc of string. The patch that had been applied across the string damage gleamed brightly, fresh and polished, at the centre of the grass-coated hull surface. A stress failure - another breach of the lifedome - would kill them all. But the patch looked as if it was holding up okay . . . not that a visual inspection from this distance meant anything.

As if on cue, a projection of Mark’s head materialized before her. ‘Louise, I’m sorry.’

‘What is it?’

‘Come with me. We need to talk.’

‘No,’ she said. Suddenly, she felt enormously weary. ‘No more talk, Mark. I’ve done enough damage already.’

Behind her, Lieserl said warningly: ‘Louise . . .’

‘I heard what you said, Lieserl.’ Louise smiled. ‘But it’s all a little too mystical for a tired old engineer like me. I’m going to stay here. Help out in the hospital.’

Lieserl frowned at her. ‘Louise, you’re an engineer, not a doctor. Frankly, I wouldn’t want you treating me.’

Mark smiled. ‘Besides, we don’t have time for all this self-pity, Louise. This is important.’

She sighed. ‘What is?’

He whispered, in a surprisingly unrealistic hiss, ‘Didn’t you hear the hull stress noise? Spinner is moving the ship again.’

 Think of spacetime as a matrix, Michael Poole whispered. A four-dimensional grid, labelled by distance and duration. There are events: points in time and space, at nodes of the grid. These are the incidents that mark out our lives. And, connecting the events, there are trajectories.

The starbow across the sky broadened, now. That meant her speed had reduced, since the relativistic distortion was lessened. Spinner called up a faceplate display subvocally. Yes: the ship’s velocity had fallen to a fraction over half lightspeed.

Trajectories are paths through spacetime, Poole said. There are timelike trajectories, and there are spacelike trajectories. A ship going slower than light follows a timelike path. And, Spinner, we - all humans, since the beginning of history - work our snail-like way along timelike trajectories into the future. At last, our world-lines will terminate at a place called timelike infinity - at the infinitely remote, true end of time.

But ‘spacelike’ means moving faster than light. A tachyon - a faster-than-light particle - follows a spacelike path, as does this nightfighter under hyperdrive.

She twisted in her seat. Already the neutron star system had vanished, into the red-shift distance. And directly ahead of her there was a cloud of cosmic string; space looked as if it were criss-crossed by fractures, around which blue-shifted star images slid like oil drops.

Poole’s hands, invisible, tightened around hers as the ship threw itself into the cloud of string.

We know at least three ways to follow spacelike paths, Spinner-of-Rope: three ways to travel faster than light. We can use the Xeelee hyperdrive, of course. Or we can use spacetime wormholes. Or, Poole said slowly, we can use the conical spacetime around a length of cosmic string . . .

Think of the gravitational lensing effect that produces double images of stars around strings. A photon coming around one side of the string can take tens of thousands of years longer to reach our telescopes than a photon following a path on the other side of the string.

So, by passing through the string’s conical deficit, we could actually outrun a beam of light . . . There was string all around the ship, now, tangled, complex, an array of it receding to infinity. A pair of string lengths, so twisted around each other they  were almost braided, swept over her head. She looked up. The strings trailed dazzling highways of refracting star images.

Behind her the huge wings spread wide, exultant.

This damn nightfighter was made for this, she thought.

Under Poole’s guidance, Spinner brought the craft to a dead halt; the discontinuity wings cupped as they tore at space. Then Spinner turned the craft around rapidly - impossibly rapidly - and sent it hurtling at the string pair once more. The nightfighter soared upwards, and this time the two strings passed  underneath the ship’s bow.

. . . And if you can move along spacelike paths, Spinner-of-Rope, you can construct closed timelike curves.

  The neutron star system was old.

Once the system had been a spectacular binary pair, adorning some galaxy lost in the sky. Then one of the stars had suffered a supernova explosion, briefly and gloriously outshining its parent galaxy. The explosion had destroyed any planets, and damaged the companion star. After that, the remnant neutron star slowly cooled, glitching as it spun like some giant stirring in its sleep, while its companion star shed its life-blood hydrogen fuel over the neutron star’s wizened flesh. Slowly, too, the ring of lost gas formed, and the system’s strange, spectral second system of planets coalesced.

Then human beings had come here.

The humans soared about the system, surveying. They settled on the largest planet in the smoke ring. They threw microscopic wormhole mouths into the cooling corpse of the neutron star, and down through the wormholes they poured devices and - perhaps - human-analogues, made robust enough to survive in the neutron star’s impossibly rigorous environment.

The devices and human-analogues had been tiny, like finely jewelled toys.

The human-analogues and their devices swarmed to a magnetic pole of the neutron star, and great machines were erected there: discontinuity-drives, perhaps powered by the immense energy reserves of the neutron star itself.

Slowly at first, then with increasing acceleration, the neutron star - dragging its attendant companion, ring and planets with it - was forced out of its parent galaxy and thrown across space, a bullet of stellar mass fired at almost lightspeed.

‘A bullet. Yes.’ In the pod, Uvarov mused. ‘An apt term.’

Lieserl stared at the swirling, unresolved pixels inside the Virtual image’s clear tetrahedral frame. ‘I wonder if there are still people in there,’ she said.

Mark frowned. ‘Where?’

‘People-analogues. Inside the neutron star. I wonder if they’ve survived.’

He shrugged, evidently indifferent. ‘I doubt it. Unless they were needed for maintenance, they would surely have been shut down after their function was concluded.’

Shut down . . . But these were people. What if they hadn’t been ‘shut down’? Lieserl closed her eyes and tried to imagine. How would it be, to live her life as a tiny, fish-like creature less than a hair’s-breadth tall, living inside the flux-ridden mantle of a neutron star? What would her world be like?

‘A bullet,’ Uvarov said again. ‘And a bullet, fired by our forebears - directly at the heart of this Xeelee construct.’

She opened her eyes.

Mark was frowning. ‘What are you talking about, Uvarov?’

‘Can’t you see it yet? Mark, what do you imagine the purpose of this great engineering spectacle was? We already know - from the Paradoxa data, and the fragments provided to us by Lieserl - that the rivalry between humanity and Xeelee persisted for millions of years. More than persisted - it grew in that time, becoming an obsession which - in the end - consumed mankind.’

Lieserl said, ‘Are you saying that all of this - the discontinuity engines, the hurling of the neutron star across space - all of this was intended as an assault on the Xeelee?’

‘But that’s insane,’ Mark said.

‘Of course it is,’ Uvarov said lightly. ‘My dear friends, we’ve plenty of evidence that humanity isn’t a particularly intelligent species - not compared to its great rivals the Xeelee, at any rate. And I have never believed that humanity, collectively, is entirely sane either.’

‘You should know, Doctor,’ Mark growled.

‘I don’t understand,’ Lieserl said. ‘Humans must have known about the photino birds - damn it, I told them! They must have seen what danger the birds represented to the future of all baryonic species. And they must have seen that the Xeelee - if remote and incomprehensible - were at least baryonic too. So the goals of the Xeelee, if directed against the birds, had to be in the long-term interests of mankind.’

Uvarov laughed at her. ‘I’m afraid you’re still looking for rational explanations for irrational behaviour, my dear. Lieserl, I believe that the Xeelee grew into the position in human souls once occupied by images of gods and demons. But here, at last, was a god who was finite - who occupied the same mortal realm as humans. A god who could be attacked. And attack we did: down through the long ages, while the stars went out around us, all but ignored.’

‘And so,’ Mark said grimly, ‘we fired off a neutron star at the Ring.’

‘A spectacular gesture,’ Uvarov said. ‘Perhaps humanity’s greatest engineering feat . . . But, ultimately, futile. For how could a mere neutron star disrupt a loop of cosmic string? And besides, the Xeelee starbreaker technology was surely sufficient to destroy the star before—’

‘But it didn’t work,’ Lieserl said slowly.

Mark had been staring at the sensor ‘bot; the squat machine had come to a halt before the chair, its sensor arms suspended in the air. ‘What do you mean?’

‘Think about it,’ she said. ‘The neutron star is heading away from the site of the Ring. And it’s clearly not been disrupted by starbreakers.’

‘Yes. So something went wrong,’ Uvarov said. ‘Well, the precise sequence hardly matters, Lieserl. And—’

It happened in a heartbeat.

The light died. The ancient structure was flooded with darkness.

Louise and Mark left the improvised hospital and found an abandoned house. The house was bereft of furniture, its owners gone to live in the zero-gee sky (but, of course, the zero-gee dwellings were gone now, Louise noted morosely, swept out of the sky by the cosmic string incursion).

Mark quickly created a Virtual diagram in the air: a geometrical sketch of lines and angles, lettered and arrowed.

Louise couldn’t help but smile. ‘Lethe, Mark. At a time like this, you give me a diagram Euclid would have recognized.’

He looked at her seriously. ‘Louise, working out the spacetime geometry of a cosmic string is a hard problem in general relativity. But, given that geometry, all the rest of it is no more than Pythagoras’ theorem . . .

‘As near as I can figure out, this is what Spinner is up to.’ There was a pair of tubes in the air, glowing electric blue, like neon. ‘We are flying around a pair of cosmic strings. Now, here are the angle deficits of the strings’ conical spacetimes.’ Wedges of air, like long cheese slices, were illuminated pale blue; one wedge trailed each string length.

‘Okay. Here comes the Northern.’ The ship was represented by a cartoon sketch of a sycamore seed in black. ‘You can see we’re travelling on a curving path around the string pair, going against the strings’ own rotation.’

Now the seed arced into the wedge-shaped angle deficit glow of one of the strings. As soon as it had entered the boundary it vanished, to reappear instantly at the far side of the deficit.

Mark snapped his fingers. ‘See that? Faster-than-light travel: a spacelike trajectory right across the deficit.’

Now the little ship-model came arcing back and flickered through the second string’s angle deficit. ‘Louise, the strings are travelling just under the speed of light - within three decimal places of it, actually. Spinner has the Northern  travelling at a little over half lightspeed. The turning curves, and the accelerations, are incredible . . . The domain wall inertial shielding seems to be working pretty well, although there’s a little leakage.’

Louise nodded. ‘Right. Which is why the Northern is complaining.’

‘Yeah. Louise, the Northern wasn’t designed for this - and neither was our bastardized lash-up of Northern and nightfighter. But there’s nothing we can do. We’ll just have to pray the whole mess holds together until Spinner-of-Rope finishes her joy-riding . . .

‘Anyway, the trajectory she’s following is quite precisely machined . . . We’re passing from side to side of the string pair in light-minutes, but we’re crossing light-years thanks to the spacelike savings. Louise, I think Spinner-of-Rope is assembling closed timelike curves, from these spacelike trajectories.’

Louise stared at the seed-craft; she felt an impulse to reach out and pluck it from the air. ‘But why, Mark? And how?’

 ‘I know what a closed timelike curve is,’ Spinner said. Again she dragged the ship to a halt and whirled its nose around towards the string; although she was still shielded from the impossible accelerations she felt herself gasp as the  Universe lurched around her. ‘The original mission of the Great Northern, with its wormhole, was to follow a segment of a closed timelike curve . . .’

Yes. A closed timelike curve is a circle in time. By following a closed timelike curve all the way to its starting point, you would at last meet yourself, Spinner-of-Rope . . . Closed timelike curves allow you to travel through time, and into the past.

Again the nightfighter hurled itself at the cosmic string pair; again Spinner hauled at the waldoes, dragging the ship around. The huge wings beat at spacetime.

She screamed, ‘How much longer, damn it?’

Spinner, each traverse around the string pair is taking us a thousand years into the past. But we need to travel back through a hundred millennia, or more . . .

‘A hundred traverses,’ she whispered.

Can you do it, Spinner? Do you have the strength?

‘No,’ she said. ‘But I don’t think I have much choice, do I?’

 Lieserl looked around the darkened chamber, confused. The ‘bot’s brilliant lantern had been extinguished. Suddenly the walls were dim grey sheets, closing over her head, claustrophobic.

‘Lieserl.’ Mark’s face loomed before her, erupting out of the darkness; his blue eyes, white teeth where vivid. He moved with nanosecond speed, the slowness of humanity finally abandoned.

Dimly, she was aware of poor Uvarov sitting in the pod. He was frozen in human-time, and unable to follow their high-speed insect-buzz. ‘What is it? What’s happened?’

‘The ‘bot has failed. Lieserl, it was controlled by the ship’s processors. The download link from the ship must have gone down . . .’

Immediately, she felt that loss of processor support. She felt as if her mind had been plunged into a twilight cavern, echoing; she felt herself drift away.

‘They’ve abandoned us.’

‘Probably they had no choice, Lieserl.’

I am to experience death, then. But - so suddenly?

Lieserl would survive, of course - as would Mark, as projections on board the  Northern. But this projection - she, this unique branch of her ancient consciousness - couldn’t be sustained solely by the limited processors on the pod.

She felt a spasm of regret that she would never be able to tell Louise and Spinner-of-Rope about the wonderful little people embedded inside the neutron star flux.

She reached for Mark. Their environment suits melted away; desperately they pressed their bodies against each other. With deep, savage longing, she sought Mark’s warm mouth with her lips, and—

 ‘Lethe. And we can’t even talk to her.’ Louise looked out of the house and across the lifedome, in the vague direction of the nightfighter cage. ‘Mark, Spinner is a smart woman, but she’s no expert on string dynamics. And she’s out there without significant processor support. I don’t see how she’s even calculating the trajectories we’re following.’

Mark frowned. ‘I - wait.’ He held up a hand, and his expression turned inward, becoming blank.

‘What is it?’

‘We’ve stopped. I mean, the traverses around the string pair have been halted.’ He thought for a moment. ‘Louise, I counted a hundred and seven complete circuits . . .’

‘Louise? Mark?’

The voice sounded out of the air close to Louise’s ear. ‘Yes, Trapper-of-Frogs. I hear you. Where are you?’

‘I’m in the forest. I—’

‘Yes?’

‘I think you’d better get up here.’

Louise looked at Mark; he was frowning, and no doubt some sub-projection of him was already with Trapper.

‘Why?’ Louise asked. ‘What’s wrong, Trapper?’

‘Nothing’s wrong. Not exactly. It’s just - different . . .’

 Michael. Poole’s invisible ghost-touch evaporated. Spinner-of-Rope lifted her hands from the waldoes.

Her job was done, then. She pulled her fingers inside the body of her gloves and balled her stiff hands into fists, digging her nails into the palms of her hands. She felt herself shudder, from fear and exhaustion. There was a stabbing in the small of her back, and across her shoulder blades, just below her neck; she twisted in her couch and flexed her spine, trying to work out the stiffness.

Then she looked out, beyond the construction-material cage, for the first time.
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‘Dr Uvarov. Dr Garry Uvarov.’

The voice, flat and mechanical, roused him from a broken sleep.

He opened his mouth to reply, and ropy saliva looped across his lips. ‘What is it now?’

‘Is there anything you require?’ The voice, generated by the pod’s limited processors, didn’t even bear a semblance of humanity, and it came - maddeningly! - from all around him.

‘Yes,’ he said. He felt himself shivering, distantly; he felt cold. Was the power in here failing already?

How long had it been, since his abrupt abandonment by Lieserl and Mark Wu?

‘Yes,’ he told the pod again. ‘Yes, there is something I require. Take me back to the Northern.’

The pod paused, for long seconds.

Uvarov felt the cold settle over his bones. Was this how he was to die, suspended in the thoughts of an idiot mechanical? Was he to suffer a final betrayal at the hands of technology, just as the AS nanobots had been slowly killing him for years?

Well, if he was to die, he would take with him one deep and intense regret: that he had not lived to see the conclusion of his grand design, his experiment at extending the natural longevity of his race. He knew how others had seen him: as obsessed with his eugenics objectives, as a monomaniac perhaps. But - ah! What an achievement it would have been! What a monument . . .

Ambition burned within him still, intense, almost all-consuming, betrayed by the failure of his body.

His thoughts softened, and he felt himself grow more diffuse, his awareness drifting off into the warm, comfortable caverns of his memory.

The pod spoke again. ‘I’m unable to comply with your request, Doctor. I can’t obtain a fix on the Northern. I’m sorry. Would you like me to—’

‘Then kill me.’ He twisted his head from side to side, relishing the stabs of pain in his neck. ‘I’m stranded here. I’m going to die, as soon as my supplies run out. Kill me now. Turn off the damn power.’

‘I can’t comply with that, either, Dr Uvarov.’

But Uvarov was no longer listening. Once more he felt himself falling into a troubled - perhaps final - sleep, and his ruined lips moved slowly.

‘Kill me, you damn mechanical . . .’
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The torus of ragged, fragmented string loops was gone. Now, cosmic string crossed the cavity: great, wild, triumphant whorls of it, shining a false electric blue in the skydome’s imager.

This one, tremendous, complex, multiple loop of string filled the cavity at the bottom of the gravity well. This was - astonishingly, unbearably - a single object, an artifact, at least ten million light-years across.

Louise Ye Armonk - with Mark, Lieserl and Morrow - hovered on zero-gee scooters, suspended beneath the crown of the skydome. Beneath Louise - she was distantly aware - the layers of forest were filled with the rich, comforting noises: the calls of birds and monkeys and the soft burps of frogs, sounds of busy life which persisted even here at the end of time . . .

Beyond the clear dome, string filled the Universe.

Here, a hundred thousand years into the past, the galaxies still fell, fragmenting and blue-shifted, into the deepest gravity well in the Universe. And the  Northern had emerged from its jaunts through the string loop’s spacetime defects to find itself once more inside a star-walled cavity, at the bottom of this Universal well.

There the similarity ended, though, Louise thought. The cavity walls were much smoother than in the future, containing rather fewer of the ragged holes she’d noted . . . The walls looked almost artificially smooth here, she thought uneasily.

And, of course, there was the Ring, whole and magnificent.

The Ring was a hoop woven from a billion-light-year length of cosmic string. The Northern was positioned somewhere above the plane of the Ring. The near side of the artifact formed a tangled, impenetrable fence over the lifedome, twisted exuberantly into arcs and cusps, with shards of galaxy images glittering through the morass of spacetime defects. And the far side of the object was visible as a pale, hard band, remote across the blue-shifted sky.

The rough disc of space enclosed by the Ring - a disc no less than ten million light-years across, Louise reminded herself - seemed virtually empty. Perhaps, she mused, in this era the Xeelee were actively working to keep that central region clear.

. . . Clear, Louise saw as she looked more carefully, save for a single, glowing point of light, right at the geometric centre of the Ring. She saw how Lieserl was staring into that point of light, her mouth half-open.

Spinner-of-Rope’s precipitate action had delivered them, back through time, to another snapshot-timeslice of this war in Heaven . . . and this was, it seemed, an era not far removed from the Ring’s final fall.

She was aware of their eyes - Mark’s, Lieserl’s, Morrow’s - resting on her, expectantly. On her.

Remember what Lieserl said, she told herself. I’m a survival mechanism. That’s all. I have to keep functioning, for just a little while longer . . . She reached deep inside her.

She clapped her hands. ‘All right, people - Mark, Lieserl. Let’s do some work. I think it’s obvious we’ve delivered ourselves right into the middle of a war zone. We know that, at this moment, the photino birds must be hitting this Ring from all sides - because, within a hundred thousand years, we know that the Ring is going to be destroyed. That gives me the feeling that we don’t have much time, before one side or other notices we’re here . . .’

‘I think you’re right, Louise,’ Mark said. Both the Virtuals, on high-capacity data links to the central processors, were working on different aspects of the situation. ‘I don’t think we should be fooled by the fact that most of the action in this incredible war seems to be occurring at sublight velocities, so that - on this scale - it has all the pace of an ant column crossing the Sahara. Let’s not forget the Xeelee have a hyperdrive - which we’ve stolen - and, for all we know, so do the photino birds. We could be discovered at any time.’

‘So give me a summary of the environment.’

Mark nodded. ‘First of all, our position in time: Spinner-of-Rope constructed enough closed timelike paths for us to have travelled a hundred thousand years into the past, back from the era to which our first journey brought us.’ He raised his face to the skydome and rose into the air by a few feet, absently forgetting to take his Virtual-scooter with him. ‘The Ring is complete in this era, as far as we can tell. Its mass is immense - in fact we’re suffering inertial drag from it. Kind of a lot of drag, in fact . . . We’re being hauled around, through space, by the Ring. Spinner-of-Rope seems to be compensating . . .’

‘Lieserl. Tell me what you have.’

Lieserl seemed to have to tear her eyes away from that tantalizing point of light at the heart of the Ring. She looked down at Louise.

‘I have the Ring, Louise. We have been restored to an era before its destruction. Bolder’s Ring is a single loop of cosmic string . . . but an immense one, no less than ten million light-years across and with the mass of tens of thousands of galaxies, united into one seamless whole. The string is twisted over on itself like wool wrapped around a skein; the Ring’s topography is made up of string arcs moving at close to lightspeed, and cusps which actually reach lightspeed. The motion is complex, but - as far as I can tell - it’s non-intersecting. The Ring could persist forever.

‘Louise, there is no way this monster could have formed naturally. Our best theories say that any natural string loops should be a mere thousand light-years across.’ She looked up, and the blue false colour of the string images caught her profile, picking out the lines around her eyes. ‘Somehow—’ she laughed briefly ‘—somehow the Xeelee found a way to drag cosmic string across space - or else  to manufacture it on a truly heroic scale - and then to knit it up into this immense artifact.’

Louise stared up at the Ring, tracing the tangle of string around the sky, letting Lieserl’s statistics pour through her head. And I might have died without seeing this. Thank you. Oh, thank you . . .

‘The cosmology here is . . . spectacular,’ Lieserl said, smiling. ‘We have, essentially, an extremely massive torus, rotating very rapidly. And it’s devastating the structure of spacetime. The sheer mass of the Ring has generated a gravity well so deep that matter - galaxies - is being drawn in, towards this point, across hundreds of millions of light-years. Even our original Galaxy, the Galaxy of mankind, was drawn by the Ring’s mass. So we know that the Ring was indeed the “Great Attractor” identified by human astronomers.

‘And the rotation has significant effects. Louise, we’re on the fringe of a Kerr metric - the classic relativistic solution to the gravitational field of a rotating mass. In fact, this is what’s called a maximal Kerr metric: because the torus is spinning so fast the angular momentum far exceeds the mass, in gravitational units . . .

‘As Mark said, the Ring’s rotation is exerting a large torque on the ship. This is inertial drag: the twisting of spacetime around the rotating Ring.’

Morrow frowned. ‘Inertial drag?’

Lieserl said, ‘Morrow, naive ideas of gravity predicted that the spin of an object wouldn’t affect its gravitational field. No matter how fast a star rotated, you’d be attracted simply towards its centre, just as if it wasn’t rotating at all.

‘But relativity tells us that isn’t true. There are nonlinear terms in the equations which couple the rotating mass to the external field. In other words, a spinning object drags space around with it,’ she said. ‘Inertial drag. And that’s the torque the Northern is experiencing now.’

‘What else?’ Louise asked. ‘Mark?’

He nodded. ‘The first point is, we’re drowning in radio-wavelength photons—’

That was unexpected. ‘What are you talking about?’

‘I mean it,’ he said seriously, turning to face her. ‘That’s the single most significant difference in our gross physical environment, compared to the era we came from: we’re now immersed in a dense mush of radio waves.’ He looked absent for a moment. ‘And the intensity of it is increasing. There’s an amplification  going on, slow, but significant on the timescales of this war; the doubling time is around a thousand years. Louise, none of this shows up in the future era. By then, the radio photons will be gone.’

Louise shook her head. ‘I can’t make sense of this. What’s causing the amplification?’

He shrugged, theatrically. ‘Beats me.’ He glanced around the sky. ‘But look around. The Ring is contained in a shell of galactic material, Louise. The frequencies of the radio waves are below the plasma frequency of the interstellar medium. So the waves are trapped in this galaxy-walled box. We’re inside an immense resonant cavity, ten million light-years across, with reflecting walls.’

Morrow looked beyond the skydome uncertainly. ‘Trapped? But what happens when—’

Lieserl cut in, ‘Mark, I think I’ve figured it out. The cause of the radio-wave amplification.’

He glanced at her. ‘What?’

‘It’s the inertial drag. We’re seeing superradiant scattering from the gravitational field. A photon, falling into the Ring’s gravity well, is coupled to the Ring by the inertial drag, and is then thrown out with additional energy—’

‘Ah. Right.’ Mark nodded, looking distant. ‘That would give an amplification of a few tenths of one per cent each traverse . . . just about fitting my observations.’

Morrow frowned. ‘Did I understand that? It sounds as if the photons are doing gravitational slingshots around this Ring.’

Louise smiled at him, sensing his fear. ‘That’s right. The inertial drag is letting each photon extract a little energy from the Ring; the radiation is amplified, and the Ring is left spinning just a fraction slower . . .

‘Lieserl. Tell us more about the spacetime metric.’ She looked up, at the point of light at the heart of the Ring. ‘What do we see, there, at the centre?’

Lieserl looked up, her face composed. ‘I think you know, Louise. It is a  singularity, at the centre of the Ring itself. The singularity is hoop-shaped, a circular flaw in space: a rip, caused by the rotation of the immense mass of the Ring. The singularity is about three hundred light-years across - obviously a lot smaller than the diameter of the material Ring . . .

‘If the Ring were spinning more slowly, the Kerr metric would be quite well-behaved. The singularity would be cloaked in two event horizons - one-way membranes into the centre - and, beyond them, by an ergosphere: a region in which the inertial drag is so strong that nothing sublight can resist it. If we were in an ergosphere, we’d have no choice but to rotate with the Ring. In fact, if it weren’t rotating at all, the Kerr field would collapse into a simple, stationary black hole, with a point singularity, a single event horizon and no ergosphere.

‘But the Ring is spinning . . . and too rapidly to permit the formation of an event horizon, or an ergosphere. And so . . .’

Louise prompted, ‘Yes, Lieserl?’

‘And so, the singularity is naked.’

 Michael Poole sat with his legs crossed comfortably on the shoulder of the nightfighter. His gaze was on Spinner’s face, steady, direct.

The Ring is a machine, whose sole purpose is to manufacture that naked singularity. Don’t you see? The Xeelee constructed this huge Ring and set it spinning in order to tear a hole in the Universe.

Spinner-of-Rope enhanced the false-colour of the central singularity in her faceplate imager. The flaw looked like a solid disc - a coin, perhaps - almost on edge towards her, but tipped slightly so that she could see its upper surface.

In that surface, white starlight swam. (White?)

She said to Poole, ‘The Xeelee built all of this - they modified history, disrupted  spacetime, drew in galaxies to their destruction across hundreds of millions of light-years - just for this?’

Poole lifted his eyebrows. It is the greatest baryonic artifact, Spinner-of-Rope. The greatest achievement of the Xeelee . . .

The singularity was like a jewel, surrounded by the undisciplined string-scribble of the Ring itself.

‘It’s very beautiful,’ she conceded.

Poole smiled. Ah, but its beauty lies in what it does . . .

He turned his gaunt, tired face up to the singularity. Spinner-of-Rope, humans have imputed many purposes to this artifact. But the Ring is not a fortress, or a last redoubt, or a battleship, or a base from which the Xeelee can reclaim their baryonic Universe, he said sadly. Spinner, the Xeelee know they have lost this war in Heaven. Perhaps they have always known that, even from the dawn of their history.

‘I don’t understand.’

Spinner, the singularity is an escape hatch.

 Lieserl and Mark turned to each other, inhumanly quickly. They stared into each other’s eyes, as if exchanging data by some means invisible to humans, their blank expressions like mirror images.

‘What is it?’ Louise asked. ‘What’s happened?’

Pixels, defects in the Virtual projection, crawled across Mark’s cheek. ‘We need Spinner-of-Rope,’ he snapped. ‘We can’t wait for the repairs to the data links. We’re trying to find bypasses - working quickly—’

Louise frowned. ‘Why?’

Mark turned to her, his face expressionless. ‘We’re in trouble, Louise. The cops are here.’

 Spinner-of-Rope asked, ‘How do you destroy a loop of cosmic string ten million light-years across?’

It isn’t so difficult . . . if you have the resources of a universe, and a billion years, to play with, Spinner-of-Rope. Poole, perched on the shoulder of the nightfighter, pointed at a hail of infalling galaxies swamping a nearby section of the Ring. If the Ring tangles - if cosmic string self-intersects - it cuts itself, he said. It intercommutes. And a new subloop is formed, budding off the old. And perhaps that subloop, too, will self-intersect, and split into still smaller loops . . . and so on.

Spinner nodded. ‘I think I understand. It would be an exponential process, once started. Pretty soon, the Ring would decay into the torus of debris we found - will find - a hundred thousand years from now . . .’

Yes. No doubt the motion of the Ring has been designed by the Xeelee so that it does not cut itself. But all one need do is start the process, by disrupting the Ring’s periodic behaviour. And that is evidently what the photino birds are endeavouring to do, by hurling galaxies - like thrown rocks - at the Ring.

Spinner sniffed. ‘Seems kind of a crude technique.’

Poole laughed. Baryonic chauvinism, Spinner-of-Rope? Besides, the birds have other mechanisms. I—

‘ . . . Spinner. Spinner-of-Rope. Can you hear me?’

Spinner sat bolt upright in her couch and clutched at her helmet. ‘Lieserl? Is that you?’

‘Listen to me. We don’t have much time.’

‘Oh, Lieserl, I was beginning to think I’d never—’

‘Spinner! Shut up, damn you, and listen.’

Spinner subsided. She’d never heard Lieserl use a tone like that before.

‘Use the waldoes, Spinner. You have to get us out of here. Take us straight up, with the hyperdrive, over the plane of the Ring. Have you got that? Use the longest jump distance you can find. We’ll try to patch subroutines into the waldoes, but—’

‘Lieserl, you’re scaring the pants off me. Can’t you tell me what’s wrong?’

‘No time, Spinner. Please. Just do it . . .’

The Universe darkened.

For a bleak, heart-stopping instant Spinner thought she was going blind. But the telltales on the waldoes still gleamed at her, as brightly as ever.

She looked up. There was something before the ship, occluding the blue-shifted galaxy fragments, hiding the Ring.

She saw night-dark wings, spread to their fullest extent, looming over the  Northern.

Nightfighters.

She twisted in her seat. There were hundreds of them - impossibly many, dark lanterns hanging in the sky.

They were Xeelee. The Northern was surrounded.

Spinner screamed, and slammed her fists against the hyperdrive waldo.

 The ‘fighters moved through electric-blue cosmic string like birds through the branches of a forest. There were so many of them in this era. They were cool and magnificent, their night-dark forms arrayed deep into space all around her. Lieserl stared at the swooping, gliding forms, willing herself to see them more clearly. Had any humans ever been closer to Xeelee than this?

The Xeelee moved in tight formation, like bird-flocks, or schools of fish; they executed sudden changes of direction, their domain wall wings beating, in squads spanning millions of miles - absolutely in unison. Now Lieserl saw how ‘fighters should be handled, in contrast to Spinner’s earnest, clumsy work. The nightfighters were sculptures of spacetime, with a sleek beauty that made her shiver: this was baryonic technology raised to perfection, to a supreme art, she thought.

She was struck by the contrast between this era and the age of devastation - of victory for the photino birds - to which the Northern had first brought them. Here, the Ring was complete and magnificent, and the Xeelee, in their pomp, filled space. Already, she knew, the final defeat was inevitable, and the Xeelee were, in truth, huddling inside their final retreat. But still, her heart beat harder inside her as she looked out over this, the supremacy of baryonic life.

 The overlapping lengths of string slid down, smoothly, past the lifedome, as the  Northern climbed. The nightfighters swooped like starlings through the string,  and around the Northern - no, Spinner realized suddenly; the nightfighters were  flickering across space.

‘They’re using their hyperdrive,’ she breathed.

Yes. Poole stared up at the nightfighters, his lined face translucent. And we’re hyperdriving too. You’re pushing it, Spinner; we’ve never tried jumps of this scale, even in test. Do you know how fast you’re travelling? Ten thousand light-years with every jump . . . But even so, the Xeelee are easily keeping pace with us.

Of course they are, Spinner thought. They are Xeelee.

These ‘fighters could have stopped the Northern at any time - even destroyed it. But they hadn’t.

Why not?

The ship was rising high above the plane of the Ring. The tangle of string fell away from the foreground, and she could see easily now the million-light-year curve of the structure’s limb. And at the heart of the Ring, the singularity seemed to be unfolding towards her, almost welcoming.

The Xeelee ‘fighters rose all around her, like leaves in a storm. They can’t believe we’re a threat. I guess humans never were a threat, in truth. Now, it’s almost as if the Xeelee are escorting us, she thought.

‘Lieserl,’ she said.

‘I hear you, Spinner-of-Rope.’

‘Tell me what in Lethe’s name we’re doing.’

‘You’re taking us out of the plane of the Ring . . .’

‘And then?’

‘Down . . . ’ Lieserl hesitated. ‘Look, Spinner, we’ve got to get away from the Xeelee, before they change their mind about us. And we’ve nowhere else to run, not in all of the Universe.’

‘And this is your plan?’ Spinner was aware of the hysteria in her own voice; she felt fear spread through her stomach and chest, like a cold fluid. ‘To fly into a singularity?’

 Mark punched his thigh. ‘I was right, damn it,’ he said. ‘I was right all along.’

The tension was a painful presence, clamped around Louise’s throat. ‘Damn it, Mark, be specific.’

He turned to her. ‘About the significance of the radio energy flux. Don’t you see? The photino birds have manufactured this immense cavity, of stars and smashed-up galaxies, to imprison the Ring.’ He glanced around the skydome. ‘Lethe. It must have taken them a billion years, but they’ve done it. They’ve built a huge mirror of star-stuff, all around the Ring. It’s a feat of cosmic engineering almost on a par with the construction of the Ring itself.’

‘A mirror?’

‘The interstellar medium is opaque to the radio energy. So each radio photon gets reflected back into the cavity. The photon orbits the Ring - and on each pass it’s superradiant-amplified, as Lieserl described, and so sucks out a little more energy from the inertial drag of the Ring’s rotation. And then the photon heads out again . . . but it’s still trapped by the galaxy mirror. Back it goes again, to receive a little more amplification . . . Do you see? It’s a classic example of positive  feedback. The trapped radio modes will grow endlessly, leaching energy from the Ring itself . . .’

‘But the modes can’t grow indefinitely,’ Morrow said.

‘No,’ Mark said. ‘The process is an inertial bomb, Morrow. All that electromagnetic pressure will build up in the cavity, until it can no longer be contained. And in the end - probably only a few tens of millennia from now - it will blow the cavity apart.’

Louise glanced around the sky, seeing again the smooth distribution of galaxies she’d noted earlier. ‘Right. And, in a hundred thousand years, the  Northern will fly right into the middle of the debris from that huge explosion.’

Now the ship had sailed high above the plane of the Ring; Louise could see the whole structure, laid out before her like the rim of a glimmering mirror, with the sparkle of the singularity at its heart.

Lieserl said, ‘Louise, the hostile photino bird activity we’ve noted before - the direct assault on the Ring itself with lumps of matter - is spectacular, but Mark’s right: this radio bomb trick is what will truly bring down the Ring.’ A subtle smile played on her lips. ‘It’s damn clever. The birds are draining the Ring itself, drawing energy out of the gravitational field using inertial drag. They’re going to use the Ring’s own mass-energy to wreck it.’

Subvocally, Louise checked her chronometer. Less than twenty minutes had elapsed since Mark and Lieserl had ordered Spinner to start moving the ship, but already they must have crossed eight million light-years - already they must be poised directly above the singularity.

‘Mark. Where are we going?’

 Poole, evidently trying to calm Spinner, told her what would happen to the nightfighter as it approached the disc singularity.

A timelike trajectory could reach the upper surface of the disc, Poole told her. A ship could reach the plane of the singularity. But - so said the equations of the Kerr metric - no timelike trajectory could pass through the singularity loop and emerge from the other side.

‘So what happens? Will the ship be destroyed?’

No.

‘But if the ship can’t travel through the loop - where does it go?’

There can be no discontinuity in the metric, you see, Spinner-of-Rope. Poole hesitated.  Spinner-of-Rope, the singularity plane is a place where universes kiss.

 ‘Lethe,’ Louise said. ‘You’re planning to take us out of the Universe?’

Mark swivelled his head towards her, unnaturally stiffly; the degradation of the image of his face - the crawling pixel-defects, the garish colour of his eyes - made him look utterly inhuman. ‘We’ve nowhere else to run, Louise. Unless you have a better idea . . .’

She stared up at the singularity. The AIs, working together at inhuman speed, had come up with a response to this scenario. But are they right? She felt the situation slipping away from her; she tried to plan, to come to terms with this.

Lieserl said dryly, ‘Of course, timing is going to be critical. Or we might end up in the wrong universe . . .’

Morrow clung to his scooter, his eyes wide, his knuckles bloodless. ‘What in Lethe’s name are you talking about now?’

Mark hesitated. ‘The configuration of the string is changing constantly. It’s a dynamic system. And that’s changing the topology of the Kerr metric - it’s changing the basis of the analytical continuation of space through the singularity plane . . .’

‘Damn you,’ Morrow said. ‘I wish you’d stick to English.’

‘The singularity plane is a point at which this Universe touches another smoothly. Okay? But because of the oscillations of the Ring, the contact point with the other universe isn’t a constant. It’s changing. Every few minutes - sometimes more frequently - the interface changes to another continuation region - to another universe.’

Morrow frowned. ‘Is that significant for us?’

Mark ran a hand through his hair. ‘Only because the changes aren’t predictable, either in timing or scope. Maybe the changes cycle round, for all I know, so if we wait long enough we’ll get a second chance.’

‘But we don’t have time to wait.’

‘No. Well, we’re not exactly planning this . . . We won’t be able to choose which universe we end up in. And not every universe is habitable, of course . . .’

Louise pressed her knuckles to her temples. Good point, Mark. We’ve decided to commit ourselves to crashing out of our Universe, and we have half the Xeelee nightfighters in creation on our tails already and now you bring me this. What am I supposed to do about it?

‘Tell me what you see through there right now,’ she said. ‘Tell me about the universe on the other side of the Kerr interface.’

‘Now?’ Mark looked doubtful. ‘Louise, you’re asking me to come up with an analysis of a whole cosmos - based on a few muddled glimpses - in a few seconds. It’s taken all of human history even to begin a partial—’

‘Just do it,’ she snapped.

He studied her briefly, his expression even. ‘Some of the twin universes feature a degree of variation to our physical laws. That’s no great surprise; the constants of physics are just an arbitrary expression of the way the symmetries at the beginning of time were broken . . . But even those universes with identical  laws to ours can be very different, because of changed boundary conditions at the beginning of time - or even, simply, from being at a different stage of their evolutionary cycles to ours.’

‘And in this particular case?’ she asked heavily.

He closed his eyes. Louise could see that stray pixels, yellow and purple, were again migrating across the Virtual images of his cheeks. His eyes snapped open, startling her. ‘High gravity,’ he said.

‘What?’

‘Variation of the laws. In the neighbouring universe, the constant of gravity is high - enormously high - compared to, uh, here.’

Morrow looked nervous. ‘What would that mean? Would we be crushed?’

More pixels, glitches in the image, trekked across Mark’s cheeks. ‘No. But human bodies would have discernible gravity fields. You could feel Louise’s mass, Morrow, with a pull of about half a gee.’

Morrow looked even more alarmed.

‘Stars could be no more than a mile wide, and they would burn for only a year,’ Mark said. ‘Planets the size of Earth would collapse under their own weight immediately . . .’

Lieserl frowned. ‘Could we survive there?’

Mark shrugged. ‘I don’t know. The lifedome would implode immediately under its own weight. We’d need to find a source of breathable air, and fast. And we’d have to live in free-fall; any sizeable mass would exert unbearably high gravitational forces. But maybe we could make some kind of raft of the wreckage of the Northern . . .’

Lieserl looked up into the singularity plane, and her expression softened. ‘We know there have been human assaults in the Ring - like the neutron star missile. So perhaps we are not the first human pilgrims to fall through the Ring. Mark, you said the bridge to the other universe goes through cycles. I wonder if there are humans on the other side of that interface even now, clinging to rafts made from wrecked warships, struggling to survive in their high-gravity world . . .’

Mark smiled; he seemed to be relaxing. ‘Well, if there are, we won’t meet them. That continuation has closed off; a new one is opening . . . Wherever we’re going, it won’t be there.’

Louise glanced up at the false-colour sky. ‘. . . I think it’s time to find out,’ she said.

 The Northern reached the zenith of its arc, high over the plane of the Ring.

Spinner felt as if she were suspended at the top of some huge cosmic tree, a million light-years high. The ship was poised above the singularity’s central, glittering pool of muddled starlight, and beyond that, at the edge of her field of view, was the titanic form of the Ring itself.

The flock of nightfighters hovered in a rough cap around her and above her, their wings spread. The ‘fighters were sharp, elegant forms, filling space.

Spinner-of-Rope closed her hands over the hyperdrive waldo.

Now, it was like tumbling out of the tree.

The nightfighter fell through space, covering ten thousand light-years every second.

The singularity is a gateway to other universes, Michael Poole said. Who knows? - perhaps to better ones than this.

In fact, Poole told her, there had to exist further gateways, in the universe beyond, to still more cosmoses . . . He painted a picture of a mosaic of universes, connected by the glowing doorways of positive and negative Kerr singularities.  It’s wonderful, Spinner-of-Rope.

Spinner stared down at the singularity. ‘Is this what they intended? Did the Xeelee mean to construct the singularity as a gateway?’

Of course they did. Why do you think they made the singularity so damned big? . . . So  that ships could pass through it, without being destroyed by tidal forces from the singularity thread.

Spinner-of-Rope, this is the Xeelee’s most magnificent achievement. I would have liked to tell you some day how this Ring was built . . . how the Xeelee returned through time and even re-engineered their own evolution, to give themselves the capabilities to achieve this.

‘You would have liked to tell me . . . ?’

Yes. Poole sounded sad. Spinner, I’m not going to get the chance . . . I can’t follow you.

‘What?’

It was as if she descended through an immense tunnel, walled by the distant, irrelevant forms of blue-shifted galaxies. The singularity was the starlit open base of that tunnel, out of which she would fall into—

Into what?

Still, the starling flocks of nightfighters swirled around the ship.

‘You know,’ she said, ‘the Xeelee could have stopped us at almost any point. I’m sure they could destroy us even now.’

I’m sure they could.

‘But they haven’t.’

Perhaps they are helping us, Spinner-of-Rope. Maybe there is some residual loyalty among the baryonic species, after all.

‘ . . . Spinner-of-Rope.’

‘Yes, Lieserl.’

‘Listen to me. The trip through the singularity is going to be - complicated.’

‘Oh, good,’ Spinner said dryly.

‘Spinner, the spacetime manifold around here isn’t simple. Far enough out the singularity will attract us - draw us in. But close to the plane of the singularity, there is a barrier of potential in the gravitational field.’

She sighed. ‘What does that mean?’

‘ . . . Antigravity, Spinner-of-Rope. The plane will actually repel us. If we don’t have enough kinetic energy as we approach the plane, we’ll be pushed away: either back to the asymptotically flat regions - I mean, to infinity, far from the plane - or else back into the zone of attraction. We could oscillate, Spinner, alternately falling and being repelled.’

‘What happens on the other side? Will we be drawn back into the plane?’

‘No.’ Lieserl hesitated. ‘When we pass through the plane, there is a co-ordinate sign change in the metric . . . The singularity will push us away. It will hurl us on, deep into the new universe.’

‘So what do I have to do?’

‘To get over the potential barrier, we need to build up our kinetic energy before  we hit the plane of the singularity. Spinner, you’re going to have to operate your discontinuity drive in parallel with the hyperdrive. The fractions of a second between jumps, when we’re in normal space, will be enough to let us begin our normal-space acceleration.’

Spinner felt sweat trickle over her face, pooling under her eyes behind her spectacles. She was afraid, suddenly, she realized: but not of the singularity, or  what might lie beyond, but of failing. ‘That’s ridiculous, Lieserl. How am I supposed to pull that off? What am I, a spider-monkey?’

Lieserl laughed. ‘Well, I’m sorry, Spinner-of-Rope. We’re making this up as we go along, you know . . .’

‘I can’t do it.’

‘I know you can,’ Lieserl said calmly.

‘How do you know?’

Lieserl was silent for a pregnant moment. Then she said, ‘Because you have help. Don’t you, Spinner-of-Rope?’

And Spinner felt the warm hands of Michael Poole close over hers once more, strong, reassuring.

The discontinuity-drive wings unfurled behind the hulk of the lifedome, powerful and graceful.

‘If it’s any consolation, Spinner, we’ll be a spectacular sight as we hit the plane,’ Lieserl said. ‘We’ll shed our Kerr plunge radiation in a single burst of gravity waves . . .’

The singularity plane was widening; it was a disc, filled with jumbled starlight, opening like a mouth.

‘Michael, will there be photino birds, in the new universe?’

I don’t know, Spinner.

‘Will there be Xeelee?’

I don’t know.

‘I want you to come with me.’

I can’t. I’m sorry. The quantum functions which sustain me don’t traverse the plane of the singularity.

The Xeelee ‘fighters swirled around her cage, graceful, their night-dark wings beating. They filled space to infinity, magnificent here at the heart of their final defeat. The plane of the singularity was a sea of silver light below her.

The construction material of her cage, of the wings, began to glow, as if white-hot.

Michael Poole turned to her, and nodded gently. The construction-material light shone out through his translucent face, making him look like a sculpture of light, she thought. He opened his mouth, as if to speak to her, but she couldn’t hear him; and now the light was all around him, engulfing him.

‘Come with me!’ she screamed.

And now, suddenly, dramatically, the singularity was here. Its rim exploded outwards, all around her, and she fell, helplessly, into a pool of muddled starlight.

She cringed into herself and clutched her hands to her chest; her worn arrow-head dug into her chest, a tiny mote of human pain.
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The lifedome was plunged into darkness. The jungle sounds beneath Louise were subdued, as if night had fallen suddenly . . . or as if an eclipse had covered the Sun.

The lifedome groaned, massively; it was like being trapped inside the chest of some huge, suffering beast. That was stress on the hull: the co-ordinate change, as the ship had crossed the singularity plane.

We have entered a new cosmos, then. Is it over? Louise felt like an animal, helpless and naked beneath a storm-laden sky.

Lieserl had spoken of how all of human history was funnelling through this single, ramshackle moment. If that was true, then perhaps, before she had time to draw more than a few breaths, her own life - and the long, bloody story of man - would be over.

. . . And yet the sky beyond the dome wasn’t completely dark, Louise saw. There was a mottling of grey: elusive, almost invisible. When she stared up into that colourless gloom, it was like staring into the blood vessels she saw when she closed her own eyelids; she felt a disturbing sense of unreality, as if her body - and the Northern, and all its hapless crew - had been entombed, suddenly, within some gross extension of her own head.

There was a rasp, as of a match being struck. Louise cried out.

Mark’s face, dramatically underlit by a flickering flame, appeared out of the gloom. Lieserl laughed.

‘Lethe,’ Louise said, disgusted. ‘Even at a time like this, you can’t resist showing off, can you, Mark?’

‘Sorry,’ he said, grinning boyishly. ‘Well, the good news is we’re all still alive. And,’ more hesitantly, ‘I can’t detect any variation of the physical constants from our own Universe. It looks as if we may be able to survive here. For a time, at any rate . . .’

Lieserl snorted. ‘Well, if this universe is so dazzlingly similar to our own -  where are the stars?’

Now the lifedome began to lighten, as Mark kicked in image enhancing routines. It was almost like a sunrise, Louise thought, except that in this case the spreading light did not emerge from any one of the lifedome’s ‘horizons’; it simply broke through the muddy darkness, right across the dome.

In a few heartbeats, the image stabilized.

There were stars here, Louise saw immediately. But these were giants - and  not like the bloated near-corpse which Sol had become, but huge, vigorous, brilliant white bodies each of which looked as if it could have swallowed a hundred Sols side by side.

The giants filled the sky, almost as if they were jostling each other. Several of them were close enough to show discs, smooth white patches of light.

Nowhere in her own Universe, Louise realized, could one have seen a sight like this.

Beside her, Lieserl sighed. ‘Uh-oh,’ she said.

 PART VI

  EVENT: NEW SOL
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The light of New Sol gleamed from the pod’s clear hull, unremitting, blinding. Louise watched the faces of Mark, Spinner-of-Rope and Morrow as they peered out at the new cosmos. The pod turned slowly on its axis, and the brilliant young lamps of this new universe wheeled around them, bathing their profiles in intense white brilliance.

For their new sun, the crew of the Northern had selected a particular VMO: a Very Massive Object, a star of a thousand Solar masses - a typical member of this alternate cosmos. This star drifted through the halo of a galaxy, outside the galaxy’s main disc. Huge shells of matter - emitted when the star was even younger - surrounded New Sol, expanding from it at close to the speed of light.

The Great Northern itself hovered, a few miles from the pod. By the harsh, colourless light of New Sol Louise could see the bulky outline of the lifedome, with the sleek, dark shape of the Xeelee nightfighter still attached to the dome’s base - and there, still clearly visible, was the hull-scar left by the impact with the strand of cosmic string.

The battered ship orbited the new sun as timidly as ice comets had once circled Sol itself - so widely that each ‘year’ here would last more than a million Earth years. The ship was far enough away that the VMO’s brilliance was diminished by distance to something like Sol’s. But even so, Louise thought, there was no possibility that the VMO could ever be mistaken for a modest G-type star like Sol. The VMO was only ten times the diameter of old Sol, so that from this immense distance the star’s bulk was reduced to a mere point of light - but its photosphere was a hundred times as hot as Sol. The VMO was a dazzling point, hanging in darkness; if she studied it too long the point of light left trails on her bruised retinae.

Externally, the Northern’s lifedome looked much as it had throughout its long and unlikely career: the ship’s lights glowed defiantly against the glare of this new cosmos, and the forest was a splash of Earth-green, flourishing in the filtered light of New Sol. But inside, the Northern had become very different. In the year since its arrival through the Ring, the dome had been transformed into a workshop: a factory for the manufacture of exotic matter and drone scoop-ships.

Morrow, beside Louise, was blinking into the light of New Sol. His cupped hand shaded his eyes, the shadows of his fingers sharp on his face. He was  frowning and looked pale. He caught Louise’s glance. ‘Things are certainly different here,’ he said wryly.

She smiled. ‘If we ever build a world here, it won’t have a sun in the sky. Instead, by day there will be this single point source, gleaming like some unending supernova. The shadows will be long and deep . . . and at night, the sky will shine. It’s going to seem very strange.’

He glanced at her sharply. ‘Well, it will be strange for those of you who remember Earth, I guess,’ he said. ‘But, frankly, there aren’t so many of you around any more . . .’

Now the pod’s rotation carried the new sun out of visibility, below the pod’s limited horizon. And - slowly, majestically - the lights of their new galaxy rose over their heads.

This galaxy was a flat elliptical, but would have seemed a dwarf compared to the great galaxies on the other side of the Ring: with a mass of a billion suns, the star system was a mere hundredth the bulk of the Milky Way, or Andromeda, and not much larger than the old Magellanic Clouds, the minor companion galaxies to the Milky Way. And - since the average size of stars here was a hundred times greater than in the Milky Way - there were only ten million stars in this galaxy, compared to the Milky Way’s hundred billion . . . But every one of those stars was a brilliant white VMO, making this galaxy into a tapestry of piercingly bright points of light. It was like, Louise thought, surveying a field of ten million gems fixed to a bed of velvet.

This universe was crowded with these bland, toy galaxies; they filled space in a random but uniform array, as far as could be seen in all directions. This cosmos was young - too young for the immense, slow, processes of time to have formed the great structures of galactic clusters, superclusters, walls and voids which would one day dominate space.

Morrow stared up uneasily at the soaring form of the galaxy. Apparently unconsciously, he wrapped both hands across his stomach.

‘Morrow, are you okay?’

‘I’m fine,’ he told Louise, unconvincingly. ‘I guess I’m just a little susceptible to centrifugal force.’

Louise patted his hands. ‘It’s probably Coriolis, actually - the sideways force. But you shouldn’t let the pod’s rotation bother you,’ she said. She thought it over. ‘In fact, you should welcome your motion sickness.’

Morrow raised his shaven eyebrow ridges. ‘Really?’

‘It’s a sensation that tells you you’re here, Morrow. Embedded in this new universe . . .’

The laws of physics were expressions of basic symmetries, Louise told him. And symmetries between frames of reference were among the most powerful symmetries there were.

Morrow looked dubious. ‘What has this to do with space-sickness?’

‘Well, look: here’s a particular type of symmetry. The pod’s rotating, in the middle of a stationary universe. So you feel centrifugal and Coriolis forces - twisting forces. The forces are what is making you uncomfortable. But what about symmetry? Try a thought experiment. Imagine that the pod was stationary,  in the middle of a rotating universe.’ She raised her hands to the galaxy wheeling above them. ‘How would you tell the difference? The stars would look the same, moving around the pod.’

‘And we’d feel the same spin forces?’

‘Yes, we would. You’d feel just as queasy, Morrow.’

‘But where would the forces come from?’

She smiled. ‘That’s the point. They would come from the inertial drag of the rotating universe: a drag exerted by the huge river of stars and galaxies, flowing around you.

‘So you shouldn’t be worried by, or embarrassed by, your queasiness. That’s the feeling of your new universe, plucking at you with fingers of inertial drag.’

He smiled weakly, and ran a palm over his bare, sweat-sprinkled scalp. ‘Well, thanks for the thought,’ he said. ‘But somehow it doesn’t make me feel a lot better.’

Spinner-of-Rope and Mark were sitting in the two seats behind Louise and Morrow. Now Mark leaned forward. ‘Well, it should,’ he said. ‘The fact that general relativity is working here - as, in fact, are all our familiar laws as far as we can tell, to the limits of observation - is the reason we’re still alive, probably.’

Spinner-of-Rope snorted; VMO light gleamed from the arrow-head pendant she still wore between her breasts. ‘Maybe so. But if this universe is so damn  similar, I don’t see why it should be so different. If you see what I mean.’

Mark spread his hands, and tilted his head back to look at the dwarf galaxy. ‘The only real difference, Spinner, is one of point of view. It’s all a question of  when.’

Spinner frowned. ‘What do you mean, “when”?’ Behind her spectacles Spinner’s small, round face seemed set, intent on the conversation, but Louise noticed how her hands tugged at each other endlessly, like small animals wriggling in her lap. Spinner-of-Rope had been left too long in that nightfighter pilot cage, Louise thought. Spinner had seen too much, too fast . . .

Since she’d been retrieved from the cage Spinner had seemed healthy enough, and Mark assured Louise that she’d retained her basic sanity. Even her illusion of communicating with Michael Poole - an illusion she’d dropped as they came through the Ring - seemed to have had some, unfathomable, basis in reality, Mark said.

Fine. But, Louise sensed, Spinner-of-Rope still wasn’t fully recovered from her ordeal. She still wasn’t whole. It would take time - decades, perhaps - for the post-traumatic stress to work its way out of her system. Well, Spinner-of-Rope would have the time she needed, Louise was determined.

Mark said, ‘Spinner, this universe is just like ours - except that it’s around twenty billion years younger.

‘This is a baby cosmos. It emerged from its own Big Bang less than a billion years ago. And it’s smaller - spacetime hasn’t had the time to unravel as far as in our old Universe, so this cosmos is something of the order of a hundredth the size. And the stars—’

‘Yes?’

‘Spinner, these are the first stars ever to shine here. Not one of the stars we see out there is more than a million years old.’

Out of the primordial nucleosynthesis of the singularity, here, had emerged clouds of hydrogen and helium, with little contamination by heavier elements. The new sky had been dark, illuminated only by the dying echo of the radiation which had emerged from the singularity. Then the gas clouds gathered into proto-galactic clumps, each with the mass of a billion Sols. Thermal instabilities had caused the proto-galaxies to collapse further, into knots with mass a hundred Suns or more.

Soon, the first of these smooth-burning stars had guttered to life: brilliant monsters, some with the mass of a million Suns.

Slowly, the sky had filled with light.

‘The way these stars were born is unique,’ Mark said, ‘because they are the  first. There were no previous stars. So the proto-galaxies were a lot smoother - the gas clouds weren’t all churned up by the heat and gravity of earlier generations of stars. And the gas was free of heavy elements. Heavy elements act to keep young stars cooler, and to limit the size of the stars that form. That’s why these babies are so immense.

‘These are what we call Population III stars, Spinner. Or VMOs - “Very Massive Objects”.’

‘If they are so massive,’ Spinner said slowly, ‘then I guess they won’t last so long as stars like Sol.’

Louise looked at her appreciatively. ‘That’s perceptive, Spinner. You’re right. The VMOs burn their hydrogen fuel quickly. Each of these is going to stay on its Main Sequence for no more than a few million years - two or three, at best. The Sun, on the other hand, should have survived for tens of billions of years, without the interference of the photino birds.’

‘What then?’ Spinner asked. ‘What do we do when New Sol goes out?’

Morrow smiled. ‘Then, I guess, we move on: to another star, and another, and another . . . We have time here to work that out, I think, Spinner-of-Rope.’

Now New Sol was rising again, over the lip of the pod. The four of them turned instinctively to the light, its flat whiteness smoothing the lines of age and fatigue in their faces.

‘In fact,’ Mark said, ‘the star we’ve chosen - New Sol - is already well past its middle age. It’s probably got no more than three-quarters of a million years of its life left.’

Spinner frowned. ‘That seems stupid. Why not choose a young star, and move there while we can? It may be that when New Sol dies we won’t be able to move away.’

‘No,’ Mark said patiently. ‘Spinner, we need an older star.’

The star called New Sol was nearing the end of the second phase of its existence. In the first, it had burned hydrogen into helium. Now, helium was fusing in turn, and a rain of more complex elements had formed a new, inner core: principally oxygen, but also neon, silicon, carbon, magnesium and others.

And later, in the third phase of its life, when the oxygen started to burn, the star would die . . . although how was far from certain.

‘Terrific,’ Spinner said. ‘And we die with it.’

‘No,’ Mark said seriously. ‘Spinner-of-Rope, we die without it. Don’t you get it? New Sol is full of oxygen . . .’

Morrow was pointing, excitedly. ‘Look. Look. There’s the wormhole . . . I think it’s almost time.’

Louise turned in her seat.

Now a new form emerged over the rotating pod’s horizon: the familiar shape of a wormhole Interface. This Interface was only a hundred yards across - far smaller than the mile-wide monster the Northern had hauled across a different spacetime - but, like its grander cousins of the past, it shared the classic tetrahedral frame, the shining electric blue colour of its exotic matter struts, and the autumn-gold glimmering of its faces. A dozen drone scoop-ships prowled around the Interface, patient, waiting.

Louise felt a prickle of tears in her eyes; she brushed them away impatiently.  Already, she thought, we are building things here. Already, we are engineering this universe.

Mark said to Spinner, ‘If there were planets here we could land and try to terraform one. But there are no planets for us to land on. Anywhere. This is a very young universe. There are no more than traces of heavy elements here, anywhere, outside the interior of the protostars. There are no moons, no comets, no asteroids . . . We have no raw materials to build with, save the hulk of the Northern - save what we brought here ourselves. We can’t even renew our atmosphere.’

Morrow nodded. ‘So,’ he said, ‘we’re mining the star.’

The second terminus of this wormhole had been dropped into the carcass of New Sol. Lieserl had accompanied the Interface - just as once she had travelled into the heart of Sol itself. Soon, enriched gases from the heart of the new star would pour into space - here, far from the heat of New Sol, accessible.

The scoop-ships had mouths constructed of electromagnetic fields which could gather in the star-dust across volumes of millions of cubic miles. When the wormhole started to operate, the scoops would sift out the few grains of precious heavy elements.

‘The first priority is atmospheric gases,’ Mark said. ‘We lost a lot of our recyclable reserve during the string impact. Another blow-out like that and we’d be finished.’

‘Are all the gases we need there, inside the star?’

‘Well, there’s plenty of oxygen, Spinner,’ Louise said. ‘But that’s not enough. An all-oxygen atmosphere isn’t particularly stable - it’s too inflammable. We need a neutral buffer gas, to contribute to the hundreds of millibars of pressure we need to stay alive.’

‘Like nitrogen,’ Spinner said.

‘Yes. But there isn’t much nitrogen in New Sol. We should be able to use neon, though . . .’

‘We can replace our other stores. Use the oxygen to make water and food.’

‘We can do more than that, Spinner-of-Rope,’ Mark said. ‘In the longer term we can extract heavier elements: magnesium, silicon, carbon - maybe even iron. They are only present in traces in New Sol, but they’re there. We can build a fleet  of Northerns, if we’re patient enough. Why, we can even make rocks.’

Spinner looked out at New Sol, and the point light glittered in her eyes, making her look very young, Louise thought. Spinner said, ‘It’s chilling to think that - except maybe for the Xeelee - we’re alone here, in this universe. Stars like this once burned in our Universe - but they were all extinguished, destroyed, long before humans became conscious.

‘We may survive for millions of years here. But, finally, we’ll be gone. New Sol, and all these other stars, will destroy themselves. Eventually, a new generation of stars will form in the enriched galaxies - stars like Sol. And, I guess, intelligence will arise here . . .

‘But not for billions of years after we’re gone.’

Spinner turned to Louise, her eyes large, her expression fragile, troubled. Her hands tugged at each other’s fingers, and played with the arrow-head pendant at her chest. ‘Louise, nothing we build could survive such a length of time. No conceivable monument, or record, could persist. We’ll be forgotten. No one will ever know we were here.’

Louise reached over the back of her chair and took Spinner’s hands in hers, stilling their nervous motions. Again she felt a surge of responsibility for Spinner’s fragile state. ‘That’s not true, Spinner,’ she said gently. ‘We’ll still be there. These VMOs will leave traces in the microwave background - peaks of energy against the smooth radiation curves. There were traces like that in the microwave spectrum of our own Universe - that’s how we know of our own primordial VMOs. And there will be other traces, relics of this time. These giant proto-stars will enrich the substance of the young galaxies here, with heavy elements. Without the heavy elements stars like old Sol could never form . . . and we’ll be part of that enrichment, Spinner-of-Rope, tiny traces, atoms which formed in a different universe.’

Spinner-of-Rope frowned. ‘A blip in the microwave background? Is that to be our final monument?’

‘It might be sufficient to let the people of the future work out that we were here, perhaps. And besides, we might have a billion years ahead of us, Spinner. Time enough to think of something.’ She stroked Spinner’s hands. ‘It would take a long time, but we could build a planet for ourselves, out here on the lip of New Sol’s gravity well.’ She smiled. Maybe they could construct an ocean, wide enough for the Great Britain to sail again. What would old Isambard have made of that? And—

‘No,’ Morrow said mildly.

Louise turned to him, surprised. His face, gaunt, shaven of hair, was smooth and confident-looking in the light of New Sol.

‘What did you say?’ Louise asked.

He turned to her. ‘Planets are inefficient, Louise. Oh, they’re convenient platforms if they exist already. But - to build a planet? Why bury all that painfully extracted matter inside your habitable surface?’

Louise found herself frowning; she was aware of Mark grinning at her, irritatingly. ‘But what’s the alternative?’

Morrow said, ‘We can build structures in space: rings, hollow spheres - the  point is to maximize the habitable surface available for a given mass - to spread it out as much as possible. Louise, a spherical planet gives you a minimum surface for a given mass.’

Louise studied Morrow curiously. His motion sickness was still evident in the pallor of his thin face, but he spoke with a vigour, a clarity she wouldn’t have believed possible when she’d first met him, soon after his emergence from the Decks. Was it possible that the centuries of oppression, of body and soul, which he had endured in there, were at last beginning to lift?

Mark smiled at her. ‘You’d better face it, Louise. You and I grew up on worlds, and so we think in terms of rebuilding what we’ve lost. We’d better move aside, and leave the future to these bright young kids.’

She found herself grinning back. She whispered, ‘Okay, I take your point. But - Morrow, as a bright young kid?’

‘Maybe we’ll just build ships,’ Spinner said intently. ‘Whole armadas of them. We can simply fly; who needs to land, anyway? We could spread out, here. Maybe the Xeelee are here already - we came through their gateway, after all. We could see if we can find them . . .’

Mark scratched his chin. ‘That’s a good agenda, Spinner-of-Rope. You know, I think Garry Uvarov would be proud of you.’

She glared at him. She pulled her hands away from Louise, and for a moment - with her streak of scarlet face paint, and spectacles glinting with New Sol light - Spinner reminded Louise of the savage little girl she’d once been.

‘Maybe he would,’ Spinner snapped. ‘But so what? I’m not a creation of Garry Uvarov. Uvarov was an oppressor, insane.’

Louise shrugged. ‘Perhaps he was, in the end - and capricious. But he was also insightful, iconoclastic. He never let us turn away from the truth, in any situation, no matter how uncomfortable that was . . .’

Uvarov hadn’t deserved to die, blind and alone, in a remote, deserted future. Maybe Uvarov had been right, too, in the motives behind his great eugenics experiment. Not in his methods, of course . . . But perhaps a natural, technology-independent immortality was a valid goal for the species.

Louise was aware that she and her crew had gone to a great deal of trouble to preserve the essence of humanity, through the collapse of the baryonic Universe. They hadn’t sent mere records of humankind through the Ring, or Virtual representations of what man had been: they’d brought people, with all their faults and ambiguities and weaknesses, and plumbing. And now that they’d succeeded, perhaps it was time for human stock to begin to develop: to face up to and exceed the limitations, of body and spirit, which had, at last, caused the extinction of humanity in the old, abandoned Universe.

She wondered if, in several generations’ time, the descendants of Spinner-of-Rope would indeed sail through this new universe in their sparkling ships. Perhaps when they finally met the Xeelee, it would be on equal terms; perhaps the new humans would be strong, immortal - and sane.

‘ . . . It’s starting!’ Morrow said, his voice high and tense. He pointed, his sleeve riding up his arm. ‘Look at that.’

In a sudden eruption of light, gas blossomed from the four faces of the  Interface. Still fusion-burning as it emerged, the gas rapidly expanded into a growing, cooling cloud. Louise could see the tetrahedral form of the Interface itself at the blazing heart of this animated sculpture of gas.

Diffuse light flooded the pod. It was as if a new, tiny star had ignited, here on the fringe of New Sol’s gravity well. The drones flickered open their electromagnetic scoops and moved into the glowing, dispersing clouds, browsing patiently.

‘Lethe’s waters,’ Morrow breathed. ‘It’s beautiful. It’s like a flower.’

‘More than that, Mark said with a grin. ‘It’s beautiful because it’s bloody  worked.’ He turned to Louise, his blue eyes brilliant, and his face looked youthful and alive.

‘Louise,’ he said, ‘I think we might live through this after all.’

Louise reached for the pod’s controls. The first loads of atmospheric gases would be arriving soon. And there were homes to be built. It was time to return to the Northern and get back to work.

Life would go on, she thought: as complicated, and messy, and precious, as ever.

 Once again Lieserl spread her arms and soared through the interior of a star. But now her playground was no mere G-type yellow dwarf like the Sun: this was New Sol - a supergiant, salvaged for her from the dawn of time, fully ten million miles across.

Lethe’s waters. I’d forgotten how wonderful this feels - how restrictive a human body could be . . .

I was born for this, she thought.

She arced upwards towards the photosphere - the star’s surface was a wall of gas which seared space at a temperature of a hundred thousand degrees - and then she dived, yelling, down into the core. In Sol, the fusing core had been confined to the innermost few per cent of the diameter. Here, the core was the star, extending out almost to the photosphere itself. There was fusion burning  everywhere. All around her helium burned into oxygen, dumping prodigious quantities of heat energy into the star’s opaque flesh. In response, immense convective cells - some of them large enough to have swallowed Sol itself - surged through the interior.

This star was no more than a couple of million years old. But already - to her intense regret - she’d missed one of the most interesting phases of its existence.

The star had formed as a ball of fusing hydrogen, two thousand times more massive than the Sun. There had been convection cells then, too, which had driven instabilities in the giant star; it had breathed, swelling and contracting through fully a tenth of its diameter in a day. The instabilities had grown, exponentially, resulting at last in the casting off of huge shells of material from the surface of the star, like a series of repeated nova explosions; the Northern  had sailed in through those ancient shells, on its way to its orbit around the new sun.

Meanwhile, the helium core had grown, and steadily contracted, and heated up.

At last, the core reached half the mass of the original VMO - about a thousand Solar masses. And a shell of hydrogen around the core ignited.

The mass of three Suns was flashed to energy within mere hours - expending energy that could have fuelled Sol for ten billion years of steady burning. The wind from the explosion stripped off the still-fusing envelope, creating another expanding shell around a remnant helium star.

Now, as Lieserl flew through the star, the helium was in turn burning to oxygen, which was being deposited in the star’s core. Eventually, the oxygen would ignite. And then—

And then, the outcome wasn’t certain. Her processors were still working on predictions: gathering data, developing scenarios. It all depended on critical values of the star’s mass. If the mass was low enough the star could survive, for many millions of years, its diameter oscillating slowly . . . and rather dully, Lieserl thought. But a little larger and the star could destroy itself in a supernova explosion - or, if massive enough, collapse into a black hole.

Lieserl studied the data streams trickling into her awareness. She would know soon. She felt a shiver of excitement. If the star was unstable, the end would come well within a million years. And then—

. . . Lieserl?

The voice of Louise Ye Armonk broke into her thoughts. Damn. Lieserl lifted her arms over her head and plunged into a huge convection fountain; the fusing star-stuff played over her Virtual body, warming her to the core.

But she couldn’t escape Louise’s voice, any more than she’d been able to outrun Kevan Scholes.

Come on, Lieserl. I know you can hear me. I’m monitoring your data feeds, remember—

Lieserl sighed. ‘All right, Louise. Yes, I can hear you.’

Lieserl - Louise hesitated, uncharacteristically.

‘I think I know what you’re going to say, Louise.’

Yes. I bet you do, Louise growled. Lieserl, we’re grateful to you for going into New Sol with the wormhole Interface. And you’re sending us a lot of great data. But . . .

‘Yes, Louise?’

Lieserl, you didn’t leave a back-up.

‘Ah.’ Lieserl smiled and closed her eyes. The neutrino flux from the heart of New Sol brushed against her face, as delicate as a butterfly’s wing. ‘I wondered how long it would take you to notice that.’

Damn it, Lieserl, that’s the only copy of you in there!

‘I know. Isn’t it wonderful?’

You don’t understand. What if something happened to you? Louise went on heavily,  Lieserl, we’ve never dropped a wormhole into a VMO before. We’re not sure what will happen.

‘No. Well, before my day no one had ever dropped a wormhole into Sol. Nothing much changes, does it?’

Damn it, Lieserl. I’m trying to tell you that you could die.

‘Don’t you think I know that? Don’t you see - that’s the whole point?’

Louise didn’t reply.

‘Louise, I’m very old. I’ve watched my birth star grow old and die. I’m grateful  to you for retrieving me from Sol: I wouldn’t have missed that ride through the Ring for . . . for half my memory store. But, Louise, I don’t think I can be a human any more - not even a Virtual copy of one. And I don’t want to build worlds . . . that is for Spinner-of-Rope, and Trapper, and Painter-of-Faces, and the other children from the forest and the Decks. Not for me.’

Lieserl, do you want to die?

‘Oh, Louise. I’ve already died once - or so we think, on the neutron star planet with poor Uvarov - and I never even felt it. I don’t want to go through that again.

‘This is where I want to be, Louise. Here, inside this new star.’ She smiled.

‘It’s what I was designed for, remember.’

Louise was silent for a while. Then: Come home, Lieserl.

‘Louise - dear Louise - I am home.’

Lieserl—

Wistfully, she shut off the voice link to the Northern. She’d open it later, she told herself: when Louise had grown accustomed to the idea that Lieserl was  here - here and nowhere else - and here she was going to stay.

And in the meantime, she realized with growing excitement, the processors lodged in the refrigerating wormhole had come to a conclusion about the destiny of her star, New Sol.

She called up a Virtual image of the star; it rotated before her, a crude onion shell.

Already, she knew, oxygen was burning in pockets throughout the star, depositing the more complex elements - carbon, silicon, neon, magnesium - for which the wormhole was designed to trawl. With time, the helium-burning core of the star would contract, leaving a mantle of cooling helium and ash around a centre growing ever hotter.

At length - perhaps in half a million years, the processors concurred - oxygen burning would start in earnest in the core . . .

With growing excitement Lieserl watched the Virtual diorama, ready to learn how she would die.

When oxygen burning started in the core, the star would become immediately unstable.

The mantle would explode. The rotating star would start to collapse, asymmetrically.

Then the core would implode, precipitously.

The giant star’s gravitational binding energy would be converted into a flood of neutrinos, billowing through the collapsing core. Some of the neutrinos would be trapped by the implosion of the core. Others, in the last few milliseconds before the VMO’s final collapse into a black hole, would escape as an immense neutrino pulse . . .

She remembered the first seconds of her life: her mother’s hands beneath her back, a dazzling light in her eyes. The Sun, Lieserl. The Sun!

In the last moments of her long life, a neutrino fireball would play across the bones of her face.

Lieserl smiled. It would be glorious.
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Time passed. After a certain point, even the measurement of time became meaningless. For Michael Poole this moment arrived when there was no nuclear fuel left to burn anywhere, and the last star flickered and died.

Already the Universe was a hundred thousand times its age when the Xeelee left.

Sombrely Poole watched the stars evaporate, through collisions, from the subsiding husks of galaxies, or slide into the huge black holes forming at the galactic centres. Then, as the long night of the cosmos deepened, even protons collapsed, and the remaining star-corpses began to crumble.

Poole wearied of puzzling over the huge, slow projects of the photino birds.

He sought out what had once been a neutron star. The carbon-coated sphere, drifting in orbit around a gigantic black hole, was being warmed - at least, kept to a few degrees above absolute zero - by proton decay within its bulk. Poole, as if seeking comfort, clustered his attention foci close to this shadow of baryonic glory.

Maybe there were other baryonic sentients left in the Universe. Maybe there were even other humans, or human derivatives. Poole did not seek them out. With the closure of the Ring, the baryonic story was done.

Michael Poole, alone, huddled close to the chill surface of the neutron star. His awareness sparkled and subsided.

The river of time flowed, unmarked, towards the endless seas of timelike infinity.
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Chapter 1

I have come to stay in Amalfi. I can’t face going back to Britain – not yet – and to be here is a great relief after the swarming strangeness I encountered in Rome.

I’ve taken a room in a house on the Piazza Spirito Santo. There is a small bar downstairs, where I sit in the shade of vine leaves and drink Coca Light, or sometimes the local lemon liqueur, which tastes like the sherbet-lemon boiled sweets I used to buy as a kid in Manchester, ground up and mixed with vodka. The crusty old barman doesn’t have a word of English. It’s hard to tell his age. The flower bowls on the outdoor tables are filled with little bundles of twigs which look suspiciously like fasces to me, but I’m too polite to ask.

Amalfi is a small town nestling in a valley on the Sorrento Peninsula. This is a coast of limestone cliffs, into which the towns have been carved, like sea-bird nesting grounds. People have adapted to living on a vertical surface: there are public staircases you can follow all the way to the next town. Nothing in Italy is new – Amalfi was a maritime power in the Middle Ages – but that sense of immense age, so oppressive in Rome, is absent here. And yet much of what shaped the horror in Rome is here, all around me.

The narrow cobbled streets are always crowded with traffic, with cars and buses, lorries and darting scooters. Italians don’t drive as northern Europeans do. They just go for it: they swarm, as Peter McLachlan would have said, a mass of individuals relying on the unwritten rules of the mob to get them through.

And then there are the people. Just opposite my bar there is a school. When the kids are let out in the middle of the day – well, again, they swarm; there’s really no other word for it. They erupt into the piazza in their bright blue smock-like uniforms, all yelling at the tops of their voices. But it’s soon over. Like water draining from a sieve, they disperse to their homes or to the cafés and bars, and the noise fades.

And, of course, there is family. You can’t get away from that in Italy.

Amalfi used to be a centre for making rag paper, a technique they learned from the Arabs. Once there were sixty mills here. That number has dwindled to one, but that one still supplies the Vatican, so that every Papal pronouncement can be recorded for ever on acid-free rag paper, now made fine enough for a computer printer to take. And that surviving Amalfi mill has been operated without a break by the same family for nine hundred years.

The swarming crowds, the thoughtless order of the mob, the cold grasp of ancient families: even here I see visions of the Coalescents everywhere I look.

And I see again that extraordinary crater, collapsed in the middle of the Via Cristoforo Colombo, with the plume of grey-black tufa dust still hanging in the air above it. Workers from the offices and shops, clutching mobile phones and coffees and cigarettes, peered into the hole that had suddenly opened up in their world. And the drones simply poured out of the crater, in baffling numbers, in hundreds, thousands. Obscured by the dust, they looked identical. Even now there was a kind of order to them – but nobody led. The women at the fringe would press forward a few paces, blinking at the staring office workers around them, and then turn and disappear back into the mass, to be replaced by others, who pushed forward in turn. When it reached the edge of the road the flowing mob broke up, forming ropes and tendrils and lines of people that washed forward, breaking and recombining, probing into doorways and alleyways, swarming, exploring. In the dusty light they seemed to blur together into a single rippling mass, and even in the bright air of the Roman afternoon they gave off a musky, fetid odour.

I suppose I’m trying to compensate. I spend a lot of my time alone, in my room, or walking in the hills that loom over the towns. But a part of me still longs, above everything else, to go back, to immerse myself once more in the Coalescents’ warm tactile orderliness. It is an unfulfilled longing that, I suspect, will stay with me until I die.

How strange that my quest to find my own family would lead me to such mysteries, and would begin and end in death.


Chapter 2

It began at a strange time for everybody, in fact. The news had just emerged about the Kuiper Anomaly, the strange new light beyond the sky. London is the place to be when a story like that breaks, the kind of massive, life-changing news that you want to share with your friends, at the office water-coolers or in the pubs and coffee bars, and chew over the latest wrinkles.

But I had to go home, to Manchester. It was duty. I had lost my father. I was forty-five.

My father’s house, the family home where I had grown up, was one of a short street of identical suburban properties: a neat little semi-detached, with scraps of lawn at front and back. Standing in the drive on a dazzling bright September morning, I tried to keep control of my emotions, tried to think like a stranger.

When they were built in the fifties, not long before my birth, these little houses must have seemed desirable compared to the back-to-back terraces of the inner city, and a hell of a lot better than the tower blocks that would follow in a few years’ time. But now, in the first decade of the new century, the brickwork looked hasty and cheap, the little flower beds were subsiding, and some of the exterior work, like the plaster-covered breeze blocks that lined the driveways, was crumbling. Not much of the street’s original character remained. There were plastic-framed double-glazed windows, rebuilt roofs and chimney stacks, flat-roofed bedrooms built over the garages, even a couple of small conservatories tacked on the front of the houses opposite my father’s, to catch the southern light. After nearly fifty years the houses had mutated, evolved, become divergent.

The people had changed too. Once this had been a street of young families, with us kids playing elaborate games that paused only when the occasional car came sweeping in off the main road. One car to a household then, Morris Minors, Triumphs and Zephyrs that fit neatly into the small garages. Now there were cars everywhere, cluttering every drive and double-parked along the pavement. Some of the small gardens had been dug out and paved over, I saw, to make even more room for the cars. There wasn’t a kid to be seen, only cars.

But my home, my old home, was different from the rest.

Our house still had the original wooden concertina-style garage doors, and the small wooden-framed windows, including the bay at the front of the house where I used to sit and read my comics. But I could see how the woodwork was chipped and cracked, perhaps even rotten. There had once been an ivy, an extravagant green scribble over the front of the house. The ivy was long gone, but I could see the scars on the brickwork where it had clung, palely weathered. Just as when my mother had been alive – she’d gone ten years earlier – my father would only do the most basic renovation. He worked most of his life for the building trade, and he said he had enough of building and decorating during the week.

One of the few nods to modernity I could spot was the silver box of a burglar alarm stuck prominently on the front wall. Dad’s last burglary had been a few years back. It had taken him days to notice it, before he had discovered the neatly broken lock on the garage door, and the smashed window in the car he rarely used, and the neatly coiled turd on the floor. Kids, the police had said. Panic reactions. My father had been defiant, but he had been troubled by the draining of his own strength, and his inability to fight back as he always had before against the cruel selfishness of others. I had paid for the alarm and arranged for it to be installed. But, I’m ashamed to say, this was the first day I’d actually seen it in place.

Alarm or not, a single window pane in the front door gaped, broken and unrepaired.

‘George Poole. It is George, isn’t it?’

I turned, startled. The man standing before me was bulky, balding. He wore clothes that were vaguely out of joint, perhaps too young for him – bright yellow T-shirt, jeans, training shoes, a chunky-looking mobile stuck in a chest pocket. Despite his bear-like size you instantly got an impression of shyness, for his shoulders were hunched as if to mask his height, and his hands, folded together in front of his belly, plucked at each other.

And, despite the greying hair, high forehead and thickened neck and jaw, I recognised him straight away.

‘Peter?’

His name was Peter McLachlan. We had been in the same year at school, for most of our careers in the same classes. At school he was always Peter, never Pete or Petie, and I guessed he was the same now.

He stuck out his hand. His grip was tentative, his palm cold and moist. ‘I saw you drive up. I bet you’re surprised to find me standing here.’

‘Not really. My father used to mention you.’

‘Nice duffel coat,’ he said.

‘What? . . . Oh, yeah.’

‘Takes me back to school days. Didn’t know you could buy them any more.’

‘I’ve a special supplier. Caters for the style-challenged.’ It was true.

We stood there awkwardly for a moment. I always did feel awkward with Peter, for he was one of those people who could never relax in company. And there was something different about his face, which took me a couple of seconds to cue in: he wasn’t wearing the thick glasses that had always been inflicted on him as a kid in the seventies. I couldn’t see the tell-tale eye-widening of contacts; maybe he’d had laser surgery.

‘I’m sorry about breaking your window,’ he said now.

‘That was you?’

‘It was the night he died. Your father didn’t come to the door when I brought him his evening paper. I thought it was best to check . . .’

‘You found him? I didn’t know.’

‘I would have had to go into the house to fix the window, and I thought I shouldn’t until you – you know.’

‘Yes.’ Moved by his thoughtfulness and vaguely guilty none of us had thought to invite him to the funeral, I gently slapped his shoulder. I could feel muscles under his sleeve.

But he flinched. He said, ‘I’m sorry about your father.’

‘I’m sorry you had to find him.’ I knew I had to say more. ‘And thanks for checking on him.’

‘Didn’t do him much good, I’m afraid.’

‘But you tried. He told me how you used to look out for him. Mow the lawn—’

‘It wasn’t any trouble. After all I got to know him when we were kids.’

‘Yes.’

‘You haven’t been in there yet, have you?’

‘You know I haven’t if you saw me park,’ I said a bit sharply.

‘Do you want me to come in with you?’

‘I don’t want to trouble you any more. I should do this.’

‘It’s no trouble. But I don’t want to impose . . .’

We were circling around the issue, still awkward. In the end, of course, I accepted the offer.

We walked up the drive. Even the tarmac was rotten, I noted vaguely; it crackled softly under my weight. I produced a key, sent me by the hospital that had notified me of the death. I slid it into the Yale lock, and pushed the door open.

There was a noisy bleeping. Peter reached past me to punch a code into a control box set in an open cupboard in the porch. ‘He gave me the code,’ he said. ‘The burglar alarm. In case of false alarms, you know. That’s how I was able to turn it off, when I broke the window to get in. In case you were wondering how . . . I was a key holder. But he had a deadlock and a chain, which was why I had to break the window—’

‘It’s OK, Peter,’ I said, a little impatient. Shut up. He never had known when to do that.

He subsided.

I took a breath and stepped into the house.

Here it all was, my childhood home, just as it had always been.

In the hall, a hat stand laden with musty coats, a telephone table with a seventies-era handset and a heap of scribbled names, numbers and notes piled up in a cardboard box, notes in Dad’s handwriting. In an alcove Dad had carved out of the wall, a small, delicate statue of the Virgin Mary. Downstairs, the dining room with the scarred old table, the small kitchen with greasy-looking cooker and Formica-topped table, the lounge with bookshelves, battered sofa and armchairs, and a surprisingly new TV system, complete with VCR and DVD. The narrow staircase – exactly fifteen stairs, just as I’d counted as a child – up to the landing, where there was a bathroom, the master bedroom and three small rooms, and the little hatchway to the loft. The wallpaper was plain, but it didn’t look as shabby as I’d expected, or feared. So Dad must have decorated since I’d last visited, five or six years ago – or had it done, perhaps by Peter, who stood on the doormat behind me, a great lumpen presence. I didn’t want to ask him.

It all felt small, so damn small. I had a fantasy that I was a giant like Gulliver, trapped in the house, with my arms stuck in the lounge and kitchen, my legs pinned in the bedrooms.

Peter was looking at the Virgin. ‘Still a Catholic household. Father Moore would be proud.’ The parish priest, kindly but formidable, when we were both kids; he had given us our First Communions. ‘Do you practise?’

I shrugged. ‘I’d go to Mass at Christmas and Easter with my dad, if we were together. Otherwise I guess you’d call me lapsed. You?’

He just laughed. ‘Since we know so little about the universe, religion seems a bit silly. I miss the ritual, though. It was comforting. And the community.’

‘Yes, the community.’ Peter was from Irish Catholic stock, my mother’s family Italian-American. Both clichés, in our way, I thought. I stared up at Mary’s plaster face, frozen in an expression of pained kindness. ‘I suppose I was used to all this stuff as a kid. Faces staring down at me from the wall. Seems vaguely oppressive now.’

Peter was studying me. ‘Are you OK? How do you feel?’

Irritation flared. ‘Fine,’ I snapped.

He flinched, and pressed his forefinger to the space between his eyes, and I realised he was straightening nonexistent glasses.

I was suddenly ashamed. ‘Peter, I’m sorry.’

‘Don’t be. I’m not here to make you feel sorry. This is your time.’ He spread his big hands. ‘Everything you do now, you’re going to remember for the rest of your life.’

‘Christ, you’re right,’ I said, dismayed.

I walked the few paces to the kitchen door, which was open. There was a musty smell. A cup, saucer and plate sat with bits of cutlery on the table. The plate was covered with cold grease and dried flecks of what looked like bacon. There was a little puddle of liquid in the bottom of the cup, on which green bacterial colonies floated; I recoiled.

‘I found him in the hall,’ Peter said.

‘I heard.’ Dad had suffered a series of massive strokes. I picked up the cup, saucer and plate and carried them to the sink.

‘I don’t think the fall itself hurt him. He looked peaceful. He was lying just there.’ He pointed to the hall. ‘I used his phone to call the hospital. I didn’t go into the rest of the house. Not even to clean up.’

‘That was thoughtful,’ I murmured.

I looked out of the kitchen window at the small back garden. The grass needed cutting, I noted absently, and the pale spires of ant colonies towered amid the green. In one corner of the garden were the azaleas, my father’s pride and joy, cherished for years – Christ, decades.

I looked down at the sink. Clean dishes, looking dusty, were racked up, and there was a stink of staleness from the drain. I turned on the taps and tipped the mould out of the cup into the drainer. The cold tea poured away, and green bacterial spots slid silently, but there was still plenty of scum clinging to the cup. I looked for washing-up liquid, but couldn’t see any, even in the small, crammed cupboard under the sink. I pulled the cup out of the water again and looked into it, feeling foolish, futile, ensnared.

Peter was standing in the kitchen door. ‘I’ll bring over some Fairy Liquid if you like.’

‘Fuck it,’ I snarled. I stepped on the pedal of the bin in the cupboard and threw in the dirty cup. But the bin was half-full and stank too, of what might have been rotten fruit. I got to my knees and began to root in the cupboard, pulling aside cardboard boxes and yellowed plastic bags.

‘What are you looking for?’

‘Bin liners. The whole damn place is a mess.’ Everything seemed old, even the cans and plastic dispensers of cleaning stuff in the cupboard, old and dirty and crusted and half used up but never thrown out. My searching was getting more violent; I was scattering stuff around the floor.

‘Take it easy,’ Peter said. ‘Give yourself a minute.’

He was right, of course. I forced myself to back up.

He had left this, my father had, this little set of dirty dishes. He’d never come back to finish the tea. He’d just stopped, his life cutting off at that moment like a film breaking. Now I had to tidy this stuff away, a chore I used to loathe as a kid: he never would clear up after himself. But when it was done there would be no more, no more dirty cups and greasy crockery, not ever. And as I worked my way through the house, room by room, I would be fixing messes that he would never make again.

I said, ‘It’s as if he’s dying, a little bit more. Just by me doing this.’

‘You had a sister. She was older than us, wasn’t she?’

‘Gina, yes. She came over for the funeral. But she went back to America. We’re going to sell the house; we share it fifty-fifty, according to Dad’s will—’

‘America?’

‘Florida.’ My maternal grandfather had been a GI, an Italian American, stationed briefly in Liverpool during the War. My mother was a war baby, conceived during that stay. After the war the GI had not fulfilled his promise to come back to England. I told Peter all this. ‘But there was a happy ending,’ I said. ‘My grandfather got back in touch sometime in the fifties.’

‘Guilt?’

‘I suppose. He was never a true father. But he sent money over, and took Mum and Gina to the States a few times, when Gina was small. Then we inherited some property in Florida, left to my mother by a cousin she’d met there. Gina went to work over there, eventually took the house, raised a family. She works in PR. I’m sorry, it’s a complicated story—’

‘Family stories are like that.’

‘Episodic. No neat narrative structure.’

‘That makes you uncomfortable.’

It was a perceptive remark I wouldn’t have expected from the Peter I’d known. ‘I suppose it does. It’s all a kind of a tangle. Like a spider’s web. I felt as if I got myself out of it, by building a life in London. Now I have to get tangled up again.’ And I resented it, I realised, even as I tried to finish these few last chores for my father.

Peter asked, ‘Do you have kids of your own?’

I shook my head. It occurred to me I hadn’t asked Peter a single question about himself, his life since school, his circumstances now. ‘How about you?’

‘I never married,’ he said simply. ‘I was a policeman – did you know that?’

I grinned; I couldn’t help it. Peter the school dork, a copper?

Evidently he was used to the reaction. ‘I did well. Became a detective constable. I retired early.’

‘Why?’

He shrugged. ‘Other things to do.’ I would find out later what those ‘other things’ were. ‘Look, let me help. Go see to the rest of the house. I’ll sort this out. I can fill a bin liner for you.’

‘You don’t have to.’

‘It’s OK. I’d like to do it for Jack. If I find anything personal I’ll just leave it.’

‘You’re very thoughtful.’

He shrugged. ‘You’d do the same for me.’

I wasn’t sure if that was remotely true, and I felt another layer of guilt pile up on already complicated strata. But I didn’t say any more.

I started upstairs. Behind me I heard a dim bleeping, the baby-bird sound of Peter’s mobile calling for attention.

My father’s bedroom.

The bed was unmade, the sheets crumpled, a dent in the pillow where his head had lain. There was a waist-high basket nearly full of dirty clothes. On the small bedside cupboard, where an electric lamp was alight, a paperback book lay face down. It was a biography of Churchill. It was as if my father had left it a moment ago, but that moment had somehow been frozen, and was now receding relentlessly into the past, a fading still image on a broken video.

I turned off the lamp, closed the book. I poked about the room listlessly, unsure what to do.

The dressing table before the window had always been my mother’s domain. Even now the rows of family photographs – my graduation, smiling American grandkids – looked just as when I’d last seen them, perhaps as she’d left them. The dust was thicker behind the photographs, as if Dad had barely touched this corner since she’d gone. There was some mail scattered on the surface, a few bills, a postcard from Rome.

Cancer had taken my mother. She had always been a young mother, just nineteen when I was born. She still seemed young when she died, right to the end of her life.

On his last night my father had emptied his pockets here, never to fill them again. I threw a grimy handkerchief into the laundry bag. I found a little change and some notes, which I absently pocketed – the coins felt heavy and cold through the fabric of my pocket – and his wallet, slim and containing a single credit card, which I also took.

The dresser had two small drawers. In one was a bundle of mail in opened envelopes, from my sister, my mother, my younger self. I pushed the letters back into the drawer, a task for later. In the other drawer were a few cheque-book stubs, a couple of bank account pass books, and bank statements and credit card bills, held neatly together with treasury tags. I swept all this stuff up and crammed it into my jacket pocket. I knew I was being a coward in my priorities: closing down his financial affairs was something I could do on remote control, easily, without leaving my comfort zone.

Suits hung in the wardrobe. I riffled through them, evoking a smell of dust and camphor. They were cut to Dad’s barrel-shaped frame and would never have fit me, even if they hadn’t been old, worn at cuffs and shoulders, and indefinably old-mannish in their style. He had always folded his shirts and set them one on top of another in the shallow drawers of the wardrobe, and there they were now. Shoes, of patent leather and suede, lay jumbled up on top of each other in the bottom of the wardrobe: he had been wearing his slippers when they took him to the hospital. There were more drawers full of underwear, sweaters, ties, tie-pins and cufflinks, even a few elasticated sleeve bands.

I explored all this, touching it hesitantly. There was little I would want to keep: a few cuff-links, maybe, something I would associate with him. I knew I should sweep up all this stuff, cram it into big bags and take it to an Oxfam shop. But not today, not today.

Gina had already said she didn’t want any of this old stuff. I resented her not being here, for running back to the Miami Beach sun and leaving me to this shit. But she always had kept herself out of the family fray. Peter McLachlan was a better son than she was a daughter, I thought bitterly.

I was far from finished, but enough for now. I got out of there.

On the landing walls were more Catholic ornaments, more Marys – even a Sacred Heart, a statue of Jesus with His chest exposed to show His burning heart, the realisation of a particularly gruesome medieval ‘miracle’. I wondered what I should do with all the Catholic tokens. It would seem disrespectful, if not sacrilegious, to just dump them. Perhaps I could take them to the parish church. I realised with a start that I had no idea who the priest was; no doubt he was decades younger than me.

I glanced up at the hatchway to the access to the loft space. It was just a little square panel cut out of the roof. If I wanted to go up there I ought to find a ladder.

The hell with that. Bracing against the wall of the stairwell, I managed to get one foot on top of the banister rail and lifted myself up. This was how I used to climb into the loft as a kid. I could see spider-webs, and bits of unevenness in the ceiling paintwork that cast fine shadows from the landing window light. I pushed at the loft hatch. It was heavier than I remembered, and, evidently a long time undisturbed, had glued itself into place. But it came loose with a soft ripping noise.

I poked my head up into the loft. It smelled dusty but dry. I reached up to a switch mounted on a cross-beam; the light, from a bulb dangling from a rafter, was bright but reluctant to spread far.

I set my hands on the edge of the frame. When I tried the last step – kicking off the banister rail and pushing up with my arms – I was suddenly aware of my greater bulk, and feebler muscles; I wasn’t a kid any more. Just for a second it felt as if I wouldn’t make it. But then my biceps took the strain. I hauled my belly up through the hatch, and sat heavily on a joist that ran across the roof, breathing hard.

Boxes and trunks receded into the shadows like the buildings of a gloomy miniature city. There was a sharp smell of burning, as the dust on the bulb was incinerated. Looking down into the brightness of the house was like a vision of an inverted heaven. I was rarely allowed up here when I was small, and even as a teenager never allowed to fulfil my ambitions of turning it into some kind of den. But I had always loved the sense of remoteness I got when I passed out through the skin of the house into this other world.

I swung up my legs. The roof was low; I had to crawl over the boards I had nailed down over the ceiling insulation in my twenties, when it had emerged fibreglass insulation wasn’t good for you. Soon my hands were filthy and my knees were starting to ache.

Most of the boxes contained Dad’s stuff – he had been an accountant, his last few years working independently – and there were files from his various employers, even a few musty old accountancy training manuals. I doubted I would need to keep any of this stuff; it was more than eight years since he had retired. In one box I found a small red cloth-bound book, an ancient, battered and much-used set of log tables: ‘Knott’s Mathematical Tables (Four-Figured)’. The binding of the little volume was actually fraying. And here too was a slim cardboard box that contained a slide rule, wooden, with scales marked in pasted-on paper. I could barely see the tiny numerals, but the plastic of the slider was yellow and cracked. I put the rule back in the box and set it aside with the log tables, meaning to take them down later.

I moved deeper into the loft. I found one box marked ‘Xmas Decorations – Wilmslow, 1958 – Wilmslow, 1959 – Manchester, 1960 . . .’ and so on, down through the years, right up until, I saw, the year of my mother’s death. In a box of assorted junk I found a couple of stamp albums and a half-filled box of first-day covers, plastic board games in ugly seventies-era boxes – and a scrapbook of pictures, original sketches, photographs patiently clipped out of magazines and comics, all pasted on to thick grey paper. My sister’s, from her own childhood years. It was a cobbled-together depiction of a family legend, a tale told by grandfathers and great-aunts: the story of a girl called Regina, who had supposedly grown up in Britain in the time of the Romans, and when Britain had fallen she had fled to Rome itself. And we were Regina’s remote descendants, so the story went. I’d grown up believing it, until maybe the age of ten. I put the book aside; perhaps Gina would like to see it again.

Then I came to a box that caught my eye: ‘TV21s,’ read the label. ‘(George).’ With some eagerness I hauled the box back to the light and opened it up. Inside I found a pile of comics – ‘TV Century 21, Adventures in the 21st Century – Every Wednesday – 7d.’ They were neatly stacked, from a very grubby and fragile issue number one downwards. This was the comic that had been spun out of the Gerry Anderson science fiction puppet shows during the sixties, and a monumental part of my young life. I had thought my parents had burned this stack when I got to around twelve, with my uncertain adolescent acquiescence.

I opened one at random. The comic was a broadsheet. The much-thumbed paper was thin, delicate and all but rubbed away along its spine. But the full-colour strips within were as bright as they had been in 1965. I found myself in issue nineteen, in which the Kaplan, the leader of the Astrans – aliens oddly like huge jelly beans – is assassinated, JFK-style, and Colonel Steve Zodiac, commander of the mighty spacecraft Fireball XL5, is assigned to find the killers and avert a space war.

‘Mike Noble.’ It was Peter; he had stuck his head through the hatch.

‘Sorry, I was lost again.’

He handed me a mug of tea. ‘My mug, my tea, my milk. I guessed you don’t take sugar.’

‘Right. Mike who?’

‘Noble. The artist who drew Fireball for TV21 – and later Zero X, and Captain Scarlet. Always our favourite.’

Our . . . ? But, yes, I remembered that a shared interest in the Anderson shows, and later all things science fictional and space-related, had been an early hook-up between me and Peter, links that had overcome my reluctance to be associated with the school weirdo. ‘I thought my parents burned this lot.’

Peter shrugged. ‘If they’d told you they were up here they’d never have got you out of the loft. Anyhow, maybe they meant to give them back to you some day, and just forgot.’

That sounded like Dad, I thought sourly.

‘Do you have a complete run in there?’

‘I think so,’ I said dubiously. ‘I think I kept buying right until the end.’

‘Which end?’

‘Huh?’

He clambered a little higher – I saw he had brought a stepladder – and perched on the rim of the open hatch, legs dangling. ‘TV21 went through a few changes as sales began to fall. In 1968, issue 192, it merged with another title called TV Tornado, and began to run more non-Anderson material. Then, after issue 242, it merged with a Joe 90 comic and began a second series from number one.’

‘The last issue I remember buying had George Best on the cover. How do you know all this?’

‘I researched it.’ He shrugged. ‘You can reclaim the past, you know. Colonise it. There’s always more you can find out. Structure your memories.’ He sighed. ‘But for TV21 it has got harder with time. There was a surge of interest in the eighties—’

‘When our generation reached our thirties.’

Peter grinned. ‘Old enough to be nostalgic, young enough to form irrational enthusiasms, rich enough to do something about it. But now we’re passing through our forties, and . . .’

‘And we’re becoming decayed old fucks and nobody cares any more.’ And, I thought, we are being picked off one by one by the demographics, as if by a relentless sniper. I flicked through the comics, looking at the brightly coloured panels, the futuristic vehicles and shining uniforms. ‘The twenty-first century isn’t turning out the way I expected, that’s for sure.’

Peter said hesitantly, ‘But there’s still time. Have you seen this?’ He held up his mobile phone. It was a complex new toy from Nokia or Sony or Casio. I didn’t recognise it; I’ve no interest in such gadgets. But the screen was glowing with a bright image, a kind of triangle. ‘Just came in. The latest on the Kuiper Belt. The Anomaly.’

Two days after the discovery, everybody on Earth within reach of a TV probably knew that the Kuiper Belt is a loose cloud of comets and ice worlds that surrounds the solar system, stretching all the way from Pluto halfway out to the nearest star. And a bunch of astronomers, probing that chill region with radars or some such, had found something unusual.

Peter was explaining earnestly that the image on his screen wasn’t a true image but had been reconstructed from complicated radar echoes. ‘It’s the way you can reconstruct the structure of DNA from X-ray diffraction echoes.’

The little screen gleamed brightly in the dark of the loft. ‘It’s a triangle.’

‘No, it’s three-dimensional.’ He tapped a key and the image turned.

‘A pyramid,’ I said. ‘No – four sides, all of them triangles. What do you call it?’

‘A tetrahedron,’ Peter said. ‘But it’s the size of a small moon.’

I shivered in the cold gloom, feeling oddly superstitious. It was an awful enough time for me already, and now there were strange lights in the sky. ‘Something artificial?’

‘What else could it be? The astronomers got excited just from their detection of straight-line edges. Now they’re seeing this.’ His pale eyes were bright, reflecting the blue glow of the little screen. ‘Of course not everybody agrees; some say this is just an artefact of the signal processing, and there’s nothing there but echoes . . . There’s talk of sending a probe. Like the Pluto Express. But it might take decades to get there.’

I looked down at the comics. ‘They should send Fireball,’ I said. ‘Steve Zodiac would be there in a couple of hours.’ Suddenly my vision misted, and a big heavy drop of liquid splashed from my nose on to a coloured panel. I wiped it off hastily. ‘Shit. Sorry.’ But now my shoulders were shaking.

‘It’s OK,’ Peter said evenly.

I fought for control. ‘I hadn’t expected to fucking cry. Not over a fucking comic.’

He took my mug, still full, and headed down the stairs. ‘Take as long as you want.’

‘Oh, fuck off,’ I said, and so he did.

When I got over my spasm I clambered down out of the loft, bringing only the slide rule and log tables with me. I’d intended to head back to my city-centre hotel, comforted that at least I’d pushed through the barrier, at least I’d been inside the house, and whatever else I turned up couldn’t distress me as much as today.

But Peter had one more surprise for me. As I came down the stairs I saw he was hurrying out of the door carrying a cardboard box.

‘Hey,’ I snapped.

He stopped, looking comically guilty, and actually tried to hide the damn box behind his back.

‘Where are you going with that?’

‘George, I’m sorry. I just—’

Instantly my innate suspicion of Peter the school weirdo was revived. Or maybe I just wanted to act tough after crying in front of him. ‘You said you wouldn’t touch anything personal. What’s this, theft?’

He seemed to be trembling. ‘George, for Christ’s sake—’

I pushed past him and snatched the box out of his hands. He just watched as I pulled the lid off.

Inside was a stash of porn magazines. They were yellowed, and of the jolly skin-and-sunshine Health and Efficiency variety. I leafed through them quickly; some were twenty years old, but most of them post-dated my mother’s death.

‘Oh, shit,’ I said.

‘I wanted to spare you.’

‘He hid them in the kitchen?’

Peter shrugged. ‘Who would have thought to look there? He always was smart, your dad.’

I dug deeper into the box. ‘Smart, but a randy old bugger. It’s porn all the way down – wait.’

Right at the bottom of the box was a picture in a frame. It was a colour photograph, very old, cheap enough for its colours to have faded. It showed two children, aged three or four, standing side by side, grinning at the camera from out of a long-gone sunny day. The frame was a cheap wooden affair, the kind you can still pick up in Woolworth’s.

Peter came to see. ‘That’s the house. I mean, this house.’

He was right. And the faces of the kids were unmistakable. ‘That’s me.’ The girl was a female version of me – the same features, the blond hair and smoky grey eyes, but more delicate, prettier.

Peter asked, ‘So who’s that?’

‘I don’t know.’

‘How old did you say your sister was?’

‘Three years older than me. Whoever this is, it isn’t Gina.’ I carried the photograph towards the daylight, and peered at it long and hard.

Peter’s voice had an edge to it. Perhaps he was taking a subtle revenge for my accusation of theft. ‘Then I think your father was hiding more from you than your comics.’

A click sounded from the living room. It was the video recorder. The machinery of my father’s home continued to work, clocks and timers clicking and whirring mindlessly, an animated shell around the empty space where Dad had been.


Chapter 3

Everything started to go wrong for Regina on the night the strange light flared in the sky. Looking back, she would often wonder at how the great events of the silent sky were so linked to the business of the Earth, the blood and the dirt of life. Her grandfather would have understood the meaning of such an omen, she thought. But she was too young to comprehend.

And the evening had started so well, so brightly.

Regina was just seven years old.

When she heard that her mother was getting dressed for her birthday party, Regina abandoned her dolls and ran whooping through the villa. She scampered all the way around three sides of the courtyard, from the little temple with the lararium – where her father, looking exasperated, was making his daily tribute of wine and food to the three matres, the family gods – and through the main building with the old burned-out bathhouse she was forbidden ever to enter – and then to her mother’s bedroom.

When she got there Julia was already sitting on her couch, holding a silver mirror before her face. Julia brushed a lock of pale hair from her forehead and murmured irritably at Cartumandua, who stepped back from her mistress, combs and pins in her hands. The slave was fifteen years old, thin as a reed, with black hair, deep brown eyes and broad, dark features. Today, though, her face was a sickly white and slick with sweat. There were two other slave women here, standing by with coloured bottles of perfume and oils, but Regina didn’t know their names and ignored them.

Regina ran forward. ‘Mother! Mother! Let me fix your hair!’

Cartumandua held back the comb, murmuring in her thick country accent, ‘No, child. You’ll spoil it. And there is no time—’

It was just as she had spoken to Regina when she was a little girl, when Cartumandua had been given to her as her companion and guardian. But Regina didn’t have to take orders like that from a slave. ‘No!’ she snapped. ‘Give me the comb, Cartumandua. Give it to me!’

‘Sh, sh.’ Julia turned and took her daughter’s small hands in her delicate, manicured fingers. She was wearing a simple white tunic, soon to be replaced by the evening’s elaborate garments. ‘What a noise you’re making! Do you want to frighten our guests away?’

Regina gazed into her mother’s grey eyes, so much like her own – the family eyes, eyes filled with smoke, as her grandfather always said. ‘No. But I want to do it! And Cartumandua says—’

‘Well, she’s right.’ Julia pulled at Regina’s own unruly mop of blonde hair. ‘She’s trying to fix my hair. I can’t go into my birthday party looking as if I’ve been held upside down by my ankles all day, can I?’ That made Regina laugh. ‘I’ll tell you what,’ Julia said. ‘Let Carta finish my hair, and then you can help with my jewellery. How would that be? You’re always so good at picking out the right rings and brooches.’

‘Oh, yes, yes! Wear the dragon.’

‘All right.’ Julia smiled and kissed her daughter. ‘Just for you I’ll wear the dragon. Now sit quietly over there . . .’

So Regina sat, and Julia turned back to her mirror, and Cartumandua resumed her work on her mistress’s hair. It was an elaborate style: the centre was plaited, drawn back and wrapped around, while another plaited piece rose directly from Julia’s forehead to be pulled back across the head. The silent attendant women anointed the hair with perfume and oils, and Cartumandua inserted jet pins, dark against Julia’s bright golden hair, to keep it all in place.

Regina watched, rapt. It was a complicated style that took time and care to assemble, and needed the focused attention of a whole team of assistants, which was – as Regina had heard her mother say in one of those adult conversations she didn’t really understand – why she wore it in the first place. Other people might be burying their money in the family mausoleum, but she was going to wear the family’s wealth and let everybody know about it. And it was fashionable on the continent, at least according to the images on the most recent coins to reach Britain from the continental mints. Julia was determined to keep up with the latest styles, even if she was stuck out here in the south-western corner of Britain, about as far from Rome as you could get without falling off the edge of the world.

Regina loved parties, of course. What seven-year-old didn’t? And Julia gave plenty of them, lavish affairs that illuminated the villa here on the outskirts of Durnovaria. But even more than the parties themselves, Regina loved most of all these elaborate preparations: the subtle scents, the soft clinks of the bottles in the hands of the silent slaves, the hissing of the combs through her mother’s hair, and Julia’s instructions, soft or firm as required, as she expertly commanded her little team in their complex task.

As the styling continued Julia smiled at Regina and began to sing, softly – not in her native British tongue, but in Latin, an old, strange song taught her by her own father. Its words, about mysterious vanished gods, were still baffling to Regina, despite her own fitful attempts to learn the language at her grandfather’s insistence.

At last Julia’s hair was finished. Cartumandua allowed the attendants to approach with their bottles of perfume and cream. Some of these little bottles were carved in elaborate shapes; Regina’s favourite was a balsarium in the shape of a bald-headed child. Julia selected a face cream of sandalwood and lavender on a base of animal fat, a little white lead for her cheeks, soot to make her eyebrows contrast strikingly with her blonde hair, and one of her most precious perfumes, said to come from a faraway place called Egypt. Regina was under strict instructions never to play with any of this stuff, for it had become so hard to find; until things got back to normal, so her mother said, and the big trade routes that spanned the Empire opened up again, this was all the stock she had of these wonderful things, and they were precious.

Finally it was time to select the jewellery. As Julia slid rings on to each finger, most of them set with precious stones and intaglios, Regina demanded that she be allowed to bring her mother the dragon brooch herself. It was a very old British design, but rendered in the Roman style, a swirl of silver that was almost too big for Regina to hold in her small hands. She approached Julia with the marvellous brooch held out before her, and her mother smiled, the white lead on her cheeks shining like moonlight.

It was midsummer, and the afternoon was long. The sky was blue as a jackdaw’s egg and free of cloud, and it stayed bright even when the sun had long disappeared.

By the slowly dimming light, the guests arrived, walking, riding, or in their chaises. Most of them came from Durnovaria, the nearest town. Some of them stood in the balmy summer air of the courtyard, around the fountain that had never worked in Regina’s lifetime, while others sat on couches or basket chairs, talking, drinking, laughing. They began to pick at the food set out on the low slate tables. There were round loaves of fresh-baked bread, and bowls of British-grown fruit like raspberries, wood strawberries and crab-apples. As well as salted meat, there were plenty of oysters, mussels, cockles, snails and fish sauce – and, obtained at great expense, some figs and olive oil from the continent. The highlights were showy extravagances of culinary labour: dormice sprinkled with honey and poppyseed, sausages with damsons and pomegranates, peahens’ eggs in pastry.

The guests loudly admired Julia’s latest décor. In the main hall the plaster walls were painted with blocks of purple or grey veined with blue, and the dado was an elegant design of small rectangles outlined in green. Regina had learned that the old design – nature-themed, with imitation marbling, garlands and candelabra all adorned with ears of yellow barley – was now seriously out of fashion on the continent. Her father had complained loud and long about the expense of repainting the walls, and the difficulty of finding workmen these days. Her grandfather had just raised his thick eyebrows and said something about how absurd it was to paint one half of a villa when the other half had burned down and you couldn’t afford to fix it . . .

But to Regina’s young eyes, the new design looked much better than the old, and that was all that mattered.

The entertainment started soon after the first guests arrived. Julia had hired a story-teller, an old man – perhaps as old as fifty – with a great ferocious grey-black beard. He told a long and complicated story, entirely from memory, about how the hero Culhwch had sought the hand of the daughter of the giant Ysbadden. It was an ancestral tale of the olden days before the coming of the Caesars. Few people listened to him – even Regina was too excited to stay for long, though she knew it was a good story – but the old man would patiently tell and re-tell his stories all night, and as the party wore on, and as the drink had its effect, his deep voice would attract more attention. At the start of the evening, though, the musicians were more popular. They played a mixture of instruments from Britain and the continent, bone flutes and pan pipes, harps and citharas and tibias, and their bright music drifted like smoke on the still air.

Julia’s father, Regina’s grandfather, was here. Aetius was a towering soldier who, after adventures abroad, was now stationed at a mysterious, magic-sounding, faraway place called the Wall. And, having travelled the length of the diocese of Britain for his only daughter’s twenty-fifth birthday party, he stomped around the villa and grumbled loudly at all the expense. ‘It’s as if the Rhine never froze over,’ he would say mysteriously.

Marcus, Regina’s father, was a thin, clumsy man with severely cut dark hair and a drawn, anxious-looking face. He was dressed in his toga. This formal garment took skill to wear, for it was very heavy and you had to walk correctly to make the drapery fall easily, and Marcus wasn’t used to it. So he walked about slowly and ponderously, as if he was wearing a great suit of lead. No matter how carefully he took each step – and he didn’t dare sit down – the precious toga dragged on the floor, or folded and flapped awkwardly, or fell open to reveal his white tunic underneath.

But Marcus proudly wore his Phrygian cap, pointed forward at the front, which marked him out as an adherent of the cult of Cybele, old-fashioned but popular locally. Four hundred years after the birth of Christ, Christianity was the religion of the Empire. But in the provinces Christianity remained a cult of the cities and villas, with the countryside people – who comprised most of the population – still clinging to their ancient pagan ways. And even among the elite, older cults still lingered. Cybele herself was a mother goddess who had come from Anatolia, imported into Rome after a conquest.

If Marcus was always going to be awkward in polite company, Julia herself was every bit the hostess. She wore a stola over a long-sleeved shift, tied at the waist. The thick material of the stola, brightly coloured blue and red, fell in heavy folds, and she wore a mantle over her shoulder, pinned in place with the wonderful dragon brooch. Not a hair seemed out of place, and to Regina she lit up every room more brightly than any number of bronze lamps or candlesticks.

As for Regina herself, she flitted through the rooms and the courtyard, where the oil lamps and candles glimmered like fallen stars. She was shadowed by Cartumandua, who was under strict instructions about the foods Regina could eat and what she could drink (especially since the infamous incident of the barley ale). Everywhere Regina went people bent to greet her, the faces of the women thick with powder, the men greasy with sweat and the effects of wine or beer, but everyone smiling and complimenting her on her hair and her dress. She lapped up their attention as she recited her Latin verses or prayers to Christ, and danced to the music. One day, Regina knew, she would become a lady as grand and elegant as her mother, with her own retinue of slaves – none so clumsy and sallow as Cartumandua, she was determined about that – and she would be the centre of attention at her own parties, every bit as lavish as her mother’s, perhaps even at this very villa. And as the evening wore on, she just wished she could somehow drag the sun back up above the horizon, to put off the dread hour of bedtime a little longer.

But then her grandfather pulled her aside. He took her out through the folding doors at the end of the dining room and on to the terrace, amid the rows of apple trees and raspberry canes. The tiled floor was crumbling, but the view of the countryside was beautiful. The sky was darkling, and the first wan summer stars were poking through the blue; she could just see the pale river of stars that, at this time of year, ran across the roof of the sky. Regina had learned that the Latin word villa meant ‘farm’: she could make out the silhouetted forms of the barn and the granary and the other outbuildings, and the fields where the cattle grazed during the day. In the rolling hills beyond the villa’s boundary, a single cluster of lights twinkled. It was a delightful night.

But Aetius’s face was stern.

Aetius was a big man, a slab of strength and stillness, out of place in this glittering setting. She had expected Aetius to come to the party wearing his armour. But he wore a simple tunic of unbleached wool, with strips of colour at the hem and sleeves. He wore a soldier’s shoes, though, thick wooden soles strapped to his immense feet with strips of leather. Though he wore no weapon, Regina could see the scars cut deep into the muscled flesh of his arm.

Marcus had told her that Aetius had served in the field army, and had spent four years in Europe under the command of Constantius, a British military commander who had taken his army over the ocean so that he could make a play for the imperial purple itself. Constantius had been defeated. The field army was dissipated or absorbed into other units, and never returned – save for isolated figures like Aetius, who now served with the border forces. Marcus had muttered gloomily about all this, and the weakened state of the army in Britain. But Regina understood little, and had a sunnier outlook than her grumpy old father anyway, and she thought the story of Constantius was rather exciting. An emperor from Britain! But when she asked about his adventures Aetius just looked at her, his pale grey eyes sunken and dark.

Now he crouched down on his haunches to face Regina, holding her small hand in one huge paw.

She stammered nervously, ‘What have I done wrong?’

‘Where is Cartumandua?’

Regina glanced around, realising for the first time that the slave girl was not in her customary place, a few paces behind her. ‘I don’t know. I didn’t get rid of her, Grandfather. It’s not my fault. I—’

‘I’ll tell you where she is,’ he said. ‘She’s in her room. Throwing up.’

Regina began to panic. Being told off by Aetius was a lot worse than any admonishment from her mother, and definitely from her father; if Aetius caught you, it really did mean trouble. ‘I didn’t do anything,’ she complained.

‘Are you sure? I know what you used to do,’ he said. ‘You would make her run around in circles, until she was dizzy. Your mother told me about it.’

It was shamefully true. ‘But that was a long time ago. It must be – oh, it must be months! I was just a little girl then!’

‘Then why is Carta ill?’

‘I don’t know,’ Regina protested.

His eyes narrowed. ‘I wonder if I should believe you.’

‘Yes!’

‘But you don’t always tell the truth. Do you, Regina? I’m afraid you’re becoming a spoiled and wilful child.’

Regina tried not to cry; she knew Aetius regarded that as a sign of weakness. ‘My mother says I’m a good girl.’

Aetius sighed. ‘Your mother loves you very much. As I do. But Julia isn’t always – sensible.’ His grip on her hands softened. ‘Listen, Regina. You just can’t behave this way. Life won’t be the same when you grow up. I don’t know how things will be – but for sure they will be different. And Julia doesn’t always understand that, I don’t think. And so she doesn’t teach you.’

‘Are you talking about Constantius?’

‘That buffoon, among other things, yes.’

‘Nobody tells me anything. I don’t know what you mean. Anyway I don’t care. I don’t want things to be different.’

‘What we want matters little in this world, child,’ he said levelly. ‘Now, as to Carta. You must remember she is a person. A slave, yes, but a person. Did you know she has the name of a queen? Yes, the name of a queen of the Brigantes, a queen who may have confronted the Emperor Claudius himself.’ The Brigantes were a tribe of the old days, as Regina had been taught, and it had been Claudius who had brought Britain into the Empire, long, long ago. ‘But now,’ said Aetius, ‘that family of royalty is so poor it has had to sell its children into slavery.’

‘My parents bought Carta for me.’

‘Yes, they did. But Carta is still the daughter of a princess. And you’re lucky to have a slave attendant at all. Once there were slaves for everything. You would have a slave to call out the time for you – a human hourglass! But now, only your mother, and a few others, believe they can afford slaves. Anyhow you mustn’t hurt Carta.’

‘But I didn’t.’

‘And yet she is ill.’

Regina thought back and remembered how pale Carta had looked during Julia’s dressing. ‘But she was ill before the party. I saw her. Go and ask her what’s wrong.’

‘She was?’ Still doubtful, Aetius released her hands. ‘All right. If you are lying, you know about it in your heart . . . Oh.’ His eyes widened, his huge head tilted back, and he looked up into the sky.

Startled, she looked up too. It took her a moment to spot the light in the sky. It was right in the middle of the great band of stars – a new star, brighter than any of the others, flickering like a guttering candle. People drifted out of the villa, drink and food in their hands, and their chatter faded as they gazed up at the strange light, their faces shining like coins in the last of the twilight.

Despite the warmth of the evening, Regina suddenly felt cold. ‘Grandfather, what does it mean?’

‘Perhaps nothing, child.’ He folded her in his arms, and she pressed her slim warmth against his strength. She heard him mutter, ‘But it is a powerful omen, powerful.’

During the night, after all the guests had gone home, Regina heard shouting. The raised voices, oddly like the cawing of crows, carried across the still air of the courtyard to Regina’s room. It wasn’t unusual for her mother and father to argue, especially after wine. But tonight it sounded particularly vicious.

With that going on, she found it impossible to sleep. She got out of bed, and crept along the corridor to Cartumandua’s room. The night sky, glimpsed through the thick glass of the windows, seemed bright. But she avoided looking out; perhaps if she ignored that strange light, she thought, it would go away.

When Regina had been smaller she had often come into Carta’s room to sleep, and though it had been some months since she had done so it still wasn’t so unusual. But when Regina appeared in the doorway Carta flinched, pulling her woollen blanket up over her chest. When she saw it was Regina she relaxed, and managed a smile, dimly visible in the summer twilight.

Regina crossed to the bed, the tiled floor cold under her bare feet, and crawled under the blanket with the slave. Vaguely she wondered who Carta had thought had come to her room, who she was afraid of.

Even here she could hear the drunken yelling of her parents. Though it wasn’t cold, Carta and Regina clung to each other, and Regina nuzzled her face into the familiar scent of Carta’s nightdress.

‘Are you better now, Carta?’

‘Yes. Much better.’

‘I’m sorry,’ she whispered.

‘What for?’

‘For making you sick.’

Cartumandua sighed. ‘Hush. I’ve been ill, but it wasn’t your fault.’

‘You’ve been stealing food again,’ said Regina, softly admonishing.

‘Yes. Yes, that’s it. I’ve been stealing food . . .’

Regina didn’t notice the strained tone of her voice, for, cradled in Carta’s arms, she was already falling asleep.

In the morning, there was no sign of her mother. Not that that was so unusual after a party. Servants and slaves moved to and fro, emptying lamps and cleaning away pots and sweeping floors. They looked tired; it had been a long night for them too. The day was hot, much more sultry than yesterday, and Regina wondered if a storm was going to break.

Regina ate the breakfast of fruit and oats brought to her by Carta. There would be no schooling today, as a treat for her mother’s birthday. Carta, who seemed just as pale as yesterday, tried to distract Regina with games. But today her terracotta dolls and little animals of carved jet seemed childish and failed to engage her attention. Carta found a wooden ball, but they could find no third to make up a game of trigon, and throwing the ball back and forth between the two of them was dull. Besides, it was too hot for such exercise.

Bored, restless, Regina roamed, trailed by a weary Cartumandua. She didn’t find her mother, or Aetius, but at length she came across her father. He was in the living room, surrounded by his papyrus scrolls and clay tablets. He was talking to a tenant, a thick-set bearded man wearing a duncoloured tunic and breeches. Regina peered through an unglazed window; Marcus didn’t notice her.

Marcus looked as pale as Carta, and, hunched over his columns of figures, more strained than ever. Midsummer was the end of the rent year, and it was time for Marcus to collect the rent he was due for his land, as well as the Emperor’s taxes. But things weren’t going well.

The farmer said in his thick brogue, ‘We haven’t seen the Emperor’s man for a year or more – probably two.’

Marcus said doggedly, ‘I have kept the tax you paid me and will render it up duly at the next visit. Even if the system is sometimes – ah, inefficient – you must pay your taxes, Trwyth. As I must. You understand, don’t you? If we don’t pay our taxes, the Emperor can’t pay his soldiers. And then where would we be? The barbarians – the bacaudae – the Saxons who raid the coasts—’

‘I’m no callow boy, Marcus Apollinaris,’ the farmer growled, ‘and you show me no respect by treating me like one. And we haven’t seen a soldier for nearly as long either. None save that grizzle-haired father of your wife.’

‘You must not speak to me this way, Trwyth.’ Regina could see her father was shaking.

Trwyth laughed. ‘I can speak to you any way I want. Who’s to stop me – you?’ He had a small sack of coins in his hand; he hefted it and slipped it back into his pocket of his breeches. ‘I think I’ll keep this, rather than let you add it to your hoard.’

Marcus tried to regain control of the situation. ‘If you prefer to pay in kind—’

Trwyth shook his head. ‘I hand over half my yield to you. If I don’t have to grow a surplus to pay you and the Emperor, I just have to feed myself, and what a relief that is going to be. And if you go hungry, Marcus Apollinaris, you can eat the painted corn cobs on your walls. You let me know when the Emperor next comes calling, and I’ll pay my respects. In the mean time, good riddance!’

Marcus stood unsteadily. ‘Trwyth!’

The farmer sneered, deliberately turned his back, and walked out of the room.

Marcus sat down. He tried to work through the lists of figures on his clay tablet, but quickly gave up, letting the tablet fall to the floor. He hunched over and plucked with his fingers at his face, chin and neck, as if for comfort.

Regina couldn’t remember any tenant speaking to her father like that, ever. Deeply disturbed, she withdrew. Cartumandua followed her silently, her broad face impassive.

They walked aimlessly around the courtyard. Still it was unbearably hot; still there was no sign of her mother. More than ever Regina wanted something to take her mind off her parents and their incomprehensible, endlessly disturbing problems. She almost missed her lessons: at least her thin, intense young tutor with his scrolls and slates and tables would have been company.

After completing three futile circuits of the courtyard, still trailed by a passive Cartumandua, a strange impulse took hold of Regina. When she came to the doorway to the old bathhouse – instead of passing it as before – she turned and walked through it.

Carta snapped, ‘Regina! You aren’t supposed to be in there . . .’

And so she wasn’t. But neither was her mother supposed to be in bed when the sun was so high, neither was a tenant like Trwyth supposed to withhold his taxes from the Emperor, neither were peculiar lights supposed to flare in the sky. So Regina stood her ground, her heart beating fast, looking around.

The roof of the bathhouse had burned off, but the surviving walls, though blackened and their windows unglazed, still stood. They surrounded a small rectangular patch of ground, thick with grass, weeds and small blue wild flowers. This forbidden place, out of bounds for her whole life, was like a garden, she realised, a secret garden, hiding in the dark.

‘Regina.’ There was Carta, in the doorway, beckoning her. ‘Please. Come back. You’re not supposed to be in there. It’s not safe. I’ll get in trouble.’

Regina ignored her. She stepped forward gingerly. The soil and the grass were cool under her bare feet. Rubble, broken blocks of stone from the walls, cluttered the floor under the thin covering of soil, but she could see them easily, and if she avoided them she was surely in no danger. She came to a patch of daisies, buttercups and bluebells. She crouched down in the soil, careless of how her knees were getting dirty, and began to pick at the little flowers. She had a vague notion of making a daisy chain for her mother; perhaps it would cheer her up when she eventually awoke.

But when she dug her fingers into the thin layer of earth, she quickly came to hard, textured stone beneath. It must be the floor of the bathhouse. She put her flowers aside and scraped away the soil with her hands. She exposed little tiles, bright colours – a man’s face, picked out in bits of stone. She knew what this was; there was another in the living room. It was a mosaic, and these bits of stone, brick-red and creamy white and yellow-gold and grey, were tesserae. She kept scraping, shuffling back on her knees, until she had exposed more of the picture. A young man rode a running horse – no, it was flying, for it had wings – and he chased a beast, a monster with the body of a big cat and the head of a goat. Eager to see more, she scraped at more of the soil. Some of the picture was damaged, with the little tiles missing or broken, but—

‘I thought I’d find you here. The one place you aren’t meant to be.’ The deep voice made her jump. Aetius had come into the bathhouse through a rent in the ruined wall at the back. He stood over her, hands on hips. He wore a grimy tunic; perhaps he had been riding.

Cartumandua said, ‘Oh, sir, thank the gods. Get her out of there. She won’t listen to me.’

He waved a hand, and she fell silent. ‘You’ll be in no trouble, Cartumandua. I’ll be responsible.’ He knelt down beside Regina and she peered into his face; to her relief she saw he wasn’t being too stern. ‘What are you doing, child?’

‘Grandfather! Look what I found! It’s a picture. It was here all the time, under the soil.’

‘Yes, it was there all the time.’ He pointed to the young man in the picture. ‘Do you know who this is?’

‘No . . .’

‘He’s called Bellerophon. He is riding Pegasus, the winged horse, and he is battling the Chimera.’

‘Is there more of it? Will you help me uncover it?’

‘I remember what was here,’ he said. ‘I saw it before the fire.’ He pointed to the four corners of the room. ‘There were dolphins – here, here, here and here. And more faces, four of them, to represent the seasons. This was a bathhouse, you know.’

‘I know. It burned down.’

‘Yes. There was a sunken bath just over there, behind me. Now, don’t you go that way; it’s full of rubble now, but the bath’s still there, and if you fell in you’d hurt yourself and we would all be in trouble. We used to have water piped in here – great pipes underground – our own supply from the spring up on the hill.’ He rapped at the mosaic. ‘And under the floor there is a hollow space, where they used to build fires under the ground, so the floor would be warm.’

Regina thought about that. ‘Is that how it all caught fire?’

He laughed. ‘Yes, it is. They were lucky to save the villa, actually.’ He ran his finger over the lines of Bellerophon’s face. ‘Do you know who made this picture?’

‘No . . .’

‘Your great-grandfather. Not my father – on your father’s side.’ She dimly understood what he meant. ‘He made mosaics. Not just for himself. He would make them for rich people, all over the diocese of Britain and sometimes even on the continent, for their bathhouses and living rooms and halls. His father, and his father before him, had always done the same kind of work. It’s in the family, you see. That was how they got rich, and could afford this grand villa. They were in the Durnovarian school of design, and . . . well, that doesn’t matter.’

‘Why did they let it get all covered over?’ She glanced around at the scorched walls. ‘If this bathhouse burned down all those years ago, why not rebuild it?’

‘They couldn’t afford to.’ He rested his chin on his hand, comfortably squatting. ‘I’ve told you, Regina. These are difficult times. It’s a long time since anybody in Durnovaria or anywhere near here has wanted to buy a mosaic. In the good days your father’s family bought land here and in the town, and they’ve been living off their tenants’ rents ever since. But they really aren’t rich any more.’

‘My mother says we are.’

He smiled. ‘Well, whatever your mother says, I’m afraid—’

There was a scream, high-pitched, like an animal’s howl.

Regina cried out, ‘Mother!’

Aetius reacted immediately. He picked her up, stepped to the doorway over the scattered dirt, and thrust Regina at the slave girl. ‘Keep her here.’ Then he strode away, his hand reaching to his belt, as if seeking a weapon.

Regina struggled against Cartumandua’s grip. Carta herself was trembling violently, and it was easy for Regina to wriggle out of her grasp and run away.

Still that dreadful screaming went on. Regina ran from room to room, past knots of agitated servants and slaves. She remembered that her father had been in the living room with his tenant and his figures. Perhaps he was still there now. She ran that way as fast as she could. Carta pursued her, ineffectually.

So it was that while Aetius was the first to reach Julia, his daughter, Regina found Marcus, her father.

Marcus was still in the living room, on his couch, with his tablets and scrolls around him. But now his hands were clamped over his groin. Red liquid poured out of him and over the couch and tiled floor, unbelievable quantities of it. It was blood. It looked like spilled wine.

Regina stepped into the room, but she couldn’t reach her father, for that would have meant walking into the spreading lake of blood.

Marcus seemed to see her. ‘Oh, Regina, my little Regina, I’m so sorry . . . It was her, don’t you see?’

‘Mother?’

‘No, no. Her. She tempted me, and I was weak, and now I am like Atys.’ He lifted his hands from his groin. His tunic was raised, exposing his bare legs, and a meaty, bloody mess above them that didn’t look real. He was smiling, but his face was very pale. ‘I did it myself.’

‘You fool.’ Aetius stood in the other doorway now, with his strong arm around Julia. Julia was hiding her face in her hands, her head bowed against her father’s shoulder. ‘What have you done?’

Marcus whispered. ‘I have atoned. And like Atys I will return . . .’ His voice broke up as if there was liquid in his throat.

‘Mother!’ Regina ran forward. She was splashing in the blood, actually splashing in it, and now she could smell its iron stink, but she had to get to her mother. Still she kept on, running across the room, past the couch with the grisly, flopping thing that was her father.

But Julia twisted away and fled.

Aetius grabbed Regina and folded her in his arms, just as he had the night before, and no matter how she struggled and wept, he wouldn’t release her to follow her mother.


Chapter 4

I stayed in Manchester another seventy-two hours.

I retrieved my father’s boxes of business material from the loft, and found a few more files downstairs. He’d actually carried on working after his nominal retirement, doing bits of bookkeeping for friends and close contacts. Much of this work concerned small projects in the building trade.

I spent the best part of a day checking through all this material, trying to close down any loose ends. There were some bits of work my father hadn’t completed, a few fees he hadn’t collected, but they were all for small amounts, and everything was resolved amicably. I came away with a short list of requests for the return of some material. Most of the contacts were his friends – I knew a couple of them myself – and most hadn’t heard of the death. The round of calls was painful, and the friends’ reactions brought back the immediacy of it all.

I checked through Dad’s most recent bank statements and found orders for foreign payments. Some of these were for more than a thousand pounds, and they went out every month, usually in the first week. I had no idea what they were for. I considered calling the bank branch, and wondered if they would tell me what was going on.

But then I came to a month earlier in the year, without the regular foreign payment. It wasn’t like Dad to be so untidy as to leave this gap. On an impulse I checked his cheque stubs. And, sure enough, one stub showed how he’d bought a thousand pounds’ worth of euros from a travel exchange desk in one of the Manchester stations – that transaction showed up in the statement. On the back of the stub he had written, in his neat hand, ‘March pmnt. to Mry Qn of Vgns, overdue.’ I imagined his parcelling the currency and pushing it into the post – an unwise way to handle money, but fast and effective.

‘Mry Qn of Vgns.’ To the eye of a Catholic boy that cryptic note unravelled immediately: Mary Queen of Virgins. But I had no idea who this was – a church, a hospital, a charity? – nor why Dad had been handing over so much money to them for so long. I found nothing else in his correspondence to give me any clues. I put it to the back of my mind, with a vague resolution to follow up the lead and close down the contact.

The personal stuff was more difficult than the financial matters, of course.

There were photographs around the house: the framed family-portrait stuff on the dresser, the old albums in their cupboard in the dining room. I flicked through the albums, moving back in time. Soon the big glossy coloured rectangles gave way to much smaller black and white images, like something pre-war rather than early sixties, and then they petered out altogether. There were surprisingly few of them – only one or two of me per year of my childhood, for instance, taken at such key moments as Christmas, and family summer holidays, and first days at new schools. It seemed an odd paucity of images compared to the screeds people produce now. But then, I realised, glimpsing through these portals into sunny sixties afternoons long gone, that my memories of great moments, like the day the stabilisers came off my bike, were of my father’s face, not of a peering lens.

I tried to be brisk. The Catholic tokens went to the parish. I gave most of Dad’s personal stuff to the charity shops. I kept back the photographs, and a few books which had some resonance for me – an ancient AA road atlas mapping a vanished Britain, and some of his Churchill biographies – nothing I’d ever read or used, but artefacts that had lodged in my memory. I didn’t want this stuff, but of course I couldn’t bear to throw any of it out, and I knew Gina would take none of it.

I swept it all into a trunk and hauled it into the boot of my car. My boxed-up TV21 collection went in there also, thus beginning a migration from one loft to another. I wondered what would happen to all this junk when I died in my turn.

I kept out the little picture of my ‘sister’, though.

I had the phone disconnected, sorted out such details as the TV licence, but left the utilities running, billed to my account, to keep the house dry and intact, the better to present it to prospective buyers. On the last morning I cut the grass, knocked over the anthills and did a little brisk weeding. It seemed the right thing to do. I was going to miss those old azaleas. I wondered about taking a cutting, but I didn’t know how to. I didn’t have a garden to grow it in anyhow.

I engaged a house clearance firm – ‘friendly and sympathetic service’, according to the Yellow Pages. A surveyor with an undertaker’s doggedly glum manner came, glanced efficiently over the furniture and utilities, and made an offer for the lot. It seemed ruinously low. Part of me, loyal to the notion of what my dad’s reaction would have been, was inspired to fight back. But I just wanted shot of the business, as the surveyor surely calculated, and the deed was done.

The last step was to place the house with an estate agent, where a kid with spiky gelled hair and a cheap suit lectured me about ‘market stress’ and how long it would take to get an offer. We were, of course, negotiating over the sale of the home where I’d grown up; I suspected the Gelled Arsehole sensed my vulnerability. But fuck it. I signed the forms and walked away.

I left the keys with Peter. He promised to check over the place until it was sold. I felt uncomfortable with this – I didn’t like the idea of becoming entangled in some kind of debt to him – but unless I was to house-sit myself I needed somebody to do what he was offering.

I didn’t quite know why I was uncomfortable about Peter. There had always been something needy about him. And if Peter wanted to work his way back into my life, he had found an angle to do it. Perhaps, I thought, he imagined we would become internet pen pals, swapping reminiscences about TV21. Perhaps, like the Gelled Arsehole, Peter had spotted my vulnerability and was exploiting it for his own ends.

Or maybe I was just being uncharitable. Whichever, as I set off back to London, I drove away watching him waving with a handful of keys.

When I got back to work, there was nothing for me to do, literally. Which tells you all you need to know about my career.

I worked for a smallish software development company called Hyf – a bit of Anglo-Saxon that is apparently the root of hive, for we were all supposed to be busy busy bees. We were based near Liverpool Street, in the upper floor of what used to be a small rail station, long disused. The office was open-plan, save for a small hardware section where minis hummed away in blue-lit air conditioning. It was an environment of neck-high partitions, trendy curved desks that made it impossible to get close to your PC without stretching out your arms like a gibbon, and everywhere a flurry of polystyrene Starbucks containers, yellow stickies, postcards from skiing holidays, and the occasional bit of ‘comedy’ internet porn.

Walking down the central aisle under the pleasing architecture of the Victorian-era curved roof, I hurried along. I found I didn’t want much to speak to anybody – and nor did they to me; most had probably already forgotten the reason I had been away. As usual there was a whole series of scents as I walked down that aisle. The combative mix of cigarette smoke and air-freshener sprays was overlaid with a strong coffee stink and the stale scents of yesterday’s lunch. Sometimes, when I worked in there late at night, I could swear I picked up a subtle and unmistakable almond whiff.

I was privileged enough to have an office, one of a set arrayed along the side walls of the room, for I was a manager, in charge of ‘test coordination’, as we called it. I hung up my jacket, and dug a bottle of Evian water from the bottom drawer of the filing cabinet. I booted up my PC and waited for it to download my intranet mail. I riffled through the snail mail: just a few flyers from software utilities vendors.

Vivian Cave walked into the office next to mine. She was late thirties, perhaps forty, a mid-height greying blonde. She spotted me through the glass walls that separated us, gave me a half-smile and raised an invisible glass to her lips. Drink later? I waved back. Sure.

The PC screen speckled with icons. I found a total of thirty-two mails, after four working days away. Just eight a day? And most of them were routine stuff about internet viruses, an offer to sell an unused snorkel set, and a mighty eleven mails with football score updates sent to the rest of the office by one diligent observer working late during a European Champions League match. But nothing from my line manager, or the software development project managers who I was supposed to work with.

No work for George today. I knew I should launch myself into the online reports, or storm around the office setting up meetings. With a role like mine, fighting for work was part of the job.

I kicked the door closed, sat down, and sipped slowly at my Evian.

I’d been here three years. It wasn’t the first job of its kind I’d taken. I’d drifted into positions like this much as I’d drifted into my career in software development in the first place.

Leaving school, fairly bright but hopelessly unfit, I’d had vague TV21 dreams of becoming a scientist – an astrophysicist maybe, probing the far reaches of the universe, or a space engineer, building and controlling rockets and spacecraft. I was clever enough for college, but a few ‘down-to-Earth’ harangues from my dad the accountant had made me see the wisdom of keeping my options open.

I got a place at Warwick University where I read maths. It was a bright, friendly place, the maths faculty at the time was sparky and innovative – the home of then-trendy catastrophe theory – and I soon found myself forgetting the ostensible reasons I’d gone there. Working my way tidily through the groves of axioms, postulates and corollaries, I quickly hit my intellectual limits, but I discovered in myself a deep appreciation of logic and order.

In my last year I traipsed around the milk round of potential employers, trying to find something that would plug into that interest in mathematical logic. I found it in software development – which brings a wry smile to the lips of all my acquaintances who have ever found themselves staring at a blue screen with a baffling error message.

But software ought to be logical. The maths underlying relational databases, for instance, accessed by virtually every internet user every day, is pure and beautiful. There is a whole discipline called ‘formal methods’ in which you set out what you want to achieve and write a program that is a self-proof that it will do exactly what it’s supposed to do.

That was the dream, as I began my career – first in Manchester, and then, inevitably, in London, the centre of everything in Britain. When I could afford it I took a small flat in Hackney, and started a gruesome daily travelling routine by bus and Tube. But as I started work, first in the software development departments of large corporations and then in independent development houses, I soon found that rigour was expensive – less so than the cost of fixing all the bugs later, but an upfront cost virtually nobody was willing to pay.

Eventually I drifted into testing, the one place where you are supposed to be rigorous. For a while I prospered. The fashion was for development methods that were, if not formal, at least structured and so open to inspection. I would draw up my test plans covering every conceivable condition the software could take, with predictions of how it should react. I turned up errors at every level from typos in the code to compilation into machine code to fundamental design flaws – but that was OK; that was the job, and it was satisfying to make things better.

But there was a constant pressure to cut costs on testing, which higher-level managers could never quite figure the benefit of, and endless turf wars between competing teams of developers and the testers come to rip to pieces ‘their’ code. I started to be bypassed by development managers who could boast they were delivering something of direct benefit to the end-user – and who, unlike me, had significant budgets and teams to run.

Not only that, they were all tall men. It’s always tall men that get on in management hierarchies, no doubt some deep primate thing. I’m a man but was never that tall, so was stuffed from the start. My trace of a Manchester accent didn’t help either.

And then, in the nineties, a new wave of software development techniques came along. The new languages were much lower level than some of those in the past: that is, closer to the machine. As a developer you could deliver all sorts of fancy miracles. But your code would be dense and highly interconnected: difficult for an outsider to read, hard to test, all but impossible to maintain. In the wine bars and pubs of post-yuppie London I would rage against this retreat from the mathematical high ground to a kind of medieval craftsmanship, and the lower standards it would bring. But the tide was against me, even as giant applications in the Stock Exchange and the Health Service crashed and burned, even as every user of PC software howled with rage at errors so fundamental they should never have got past the most elementary level of inspection.

Long before I was out of my thirties my career was stalling. I still had choices, even stable employment of a sort. Testing was never going to be fashionable, but you could hardly run a respectable software development shop with no testing effort at all.

And so here I was at Hyf. I was aware that I was really a kind of totem, a personalised embodiment of the company’s illusory commitment to ‘high-quality deliverables’. But I’d stayed there, for three years already. Whatever I thought of the job I had bills to pay and a pension to build up. And, just sometimes, I managed to get some work done that satisfied my need to carve order from chaos – a need, as I was going to find out, that went deep in me and my family indeed.

If I sat up in my chair I could see the end wall of the office, a slab of Victorian brickwork capped by the curving roof of the old station structure. I was struck now how good the brickwork was compared to my father’s house. A station clock maybe six feet across was set into the wall, a translucent disc marked with big Roman numerals and two spearlike hands. The back was faced over with glass that revealed the works, which still operated. Sales types would use it to impress clients. I stared at the big minute hand long enough to see it wobble its way through two, three, four minutes. It was a relic of vanished days, I thought, days of heroic engineering. There have always been engineers in my family.

It struck me suddenly how young everybody was here – everybody but me, that is. None of them was interested in the brickwork.

The big station clock reached eleven thirty, and I hadn’t done a damn thing all morning. In the afternoon, I told myself, I would resume the good fight. For now, I shut down the computer, gathered my jacket, and walked out for an early and long lunch.

It was a grey day, unseasonably cold for mid-September. I bought a small orange juice and an avocado and bacon sandwich from a Prêt A Manger. I walked as far as St Katharine’s Dock before settling on a bench and eating.

Then, restless, cold, reluctant to go back to work, I walked towards Liverpool Street.

On impulse I called into a cyber café. It was half empty, despite the time of day, and the customers were either eating and chatting rather than logging on. I bought my time credits and a tall latte, and sat at an empty terminal, placing myself as far from anybody else as possible.

I logged on to my home email account, got into a search engine, and typed ‘Mary Queen Virgins’ into the query line.

Of course I could have done this at work; most people would, I suppose. But my strict but useless sense of what was right tripped me up. I had always felt uncomfortable purloining the firm’s resources, from computer time to paper clips, always aware that in the end somebody somewhere would have to work a little harder to make up for my petty theft. Or perhaps it was just that I wanted to keep my private affairs out of the office.

Most of the results were dross: straightforward crank sites put up by religious nuts of one kind or another, a remarkably large number of churches with similar names, and the usual irritating clutter from the high schools and colleges which have developed the anti-social habit of placing the entire contents of their course materials on the public internet, thus baffling every search engine yet devised. I skimmed past most of this stuff. I felt confident I could discard anything from outside Europe – in fact from outside the single-currency Euro zone, since I knew my father had once used euros.

At last I hit on a major-looking site. ‘THE PUISSANT ORDER OF HOLY MARY QUEEN OF VIRGINS – About Us – Information – Contact Us – Site Map – Genealogy – Resources . . .’ The URL showed it was based in Italy.

I dug into the link, and found myself facing a welcome screen. The wallpaper behind the lettering and icons was the face of the Madonna, taken from a medieval painting I didn’t recognise, a beautiful, sad, impossibly young visage. Beside her was a kind of corporate logo, a twist of chrome: it might have been an extended infinity symbol, or an outline of two fish face to face. The background colours were pale blue and white, colours I had always associated with my mother’s statues of the Virgin, and, just looking at the screen, I felt oddly rested, oddly at home. As did, no doubt, every other Catholic boy logging on from around the world.

I poked around in the site. There were plenty of smiling female faces and beautiful old buildings. It was a busy design, I thought with my software professional’s eye, but it seemed to be comprehensive, with language options in English (the default), Italian, Spanish, French, German, and even Japanese, Chinese and some Arabic tongues.

The Order, it seemed, was an ancient Catholic grouping based in Rome itself. They were making money by offering a subscription genealogy service – something like the famous Mormon site, to which they had links, but if anything more comprehensive. Since I was calling from a UK address I was offered a range of British-focused resources, including a deeds database spanning from 1400 to 1900, five hundred maps of the UK, Ireland and Europe, a charter of baronial pedigrees that went as deep as the thirteenth century, and information from censuses up to the end of the twentieth century. There was even a Titanic passenger list. They had three hundred and fifty million names indexed and cross-referenced over five hundred years, boasted the pop-ups.

I skimmed through most of this stuff, wondering what it had to do with my father. As far as I knew he had never been much interested in family trees – and certainly, if he had been paying a thousand quid a month for these services, he hadn’t had anything to show for it.

But then my eye was caught by a user ID in the contact line: casella24. My mother’s maiden name had been Casella.

I fired off a quick email, telling casella24 of my father’s death, and asking for details of his contacts with the Order. Always assuming I had the right place.

I finished my coffee, logged off, and made my way back to work.

At the end of the afternoon Vivian took me out for the drink she had promised.

We made our way to a bar near Liverpool Street. Called the Sphinx, the place had been made over several times during my working life in London. Now it was done out in faux brickwork painted a dull yellow, and specialised in acrid Egyptian coffee. It actually had loose sand scattered on the floor. But somehow the atmosphere worked.

Over the long bar was a series of TV screens. Most of them were tuned to music and sports, and somewhere a tinkling pop song was playing. But one screen carried a news channel. The news reader was a girl with an achingly beautiful face, and over her shoulder was an image I recognised: it was the glistening tetrahedron that had been found in the Kuiper Belt. Evidently the Anomaly was still news, even days after my conversation with Peter. I felt vaguely surprised to see it again. The association brought back unwelcome memories of Manchester.

Vivian ordered a bottle of beer for me and a glass of house white for herself. She sipped it slowly. She asked me about the funeral. I tried to tell her something of my feelings of dislocation.

‘Mid-life crisis,’ she said immediately. ‘Welcome to the twenty-first century.’

‘I always looked forward to the twenty-first century. I just didn’t plan on being old in it. I mean, look at these arseholes . . .’

The gathering in the bar was a typical London non-community. There were some small groups at the tables scattered over the sandy floor, but an awful lot of people were alone, at the tables or the bar or walking across the floor – alone, that is, save for their mobiles, which they worked persistently.

‘So young, and so fucking arrogant, as if they own the place. They walk around as if London was built yesterday, a playground just for them. And look at the way they thumb away at those damn phones.’ I mimicked texting. ‘Another few years and kids will be born that are all giant thumbs and no brains, hopping around on knuckle joints.’

‘You’re ranting, George,’ Vivian said with her usual even good humour. ‘Maybe you’re right about the mobiles, though. It is an odd way to live, isn’t it, to ignore the people physically with you while contacting friends who might be hundreds of miles away? You’d think the new technology would bring us together. Instead it seems to be pushing us apart.’

That was why I’d always liked talking to Vivian. I didn’t know anybody else who would make such observations.

She was a solid-framed woman who wore business suits that were crumpled enough to show she didn’t take herself too seriously. She looked healthy; I knew she used a gym, and as a mother of two small daughters her home life must have been active enough. Her hair was close-cropped over a broad face, with a small flattish nose and pale brown eyes. She had no cheeks, no chin, and would never have been called beautiful save by a lover, but in the frankness and humour of her gaze I had always known I was in the presence of a solid, grounded personality. To put it another way she was one of the few human beings to have slipped through Hyf’s recruitment filter.

I said, ‘My father never had a mobile. Didn’t need one, he said, even though I tried to give him one for emergencies. You know, in case he fell . . . Didn’t have a computer either. Enjoyed his DVD though.’

‘He wasn’t a Luddite like you, then,’ she said.

‘No. He was just selective.’

She sloshed her wine around her glass. ‘My parents died a few years back. Ten years ago, actually.’

‘How?’

‘Car accident. It was a mess to sort out, as they’d gone together. Their wills were out of date . . . Well. I think I know how your sister feels. I wanted to just run from the whole thing. But, oddly, it wasn’t such a bad time in the end. People come together, you know.’

I tapped my thumb nail against the bottle’s foil label. ‘You’re not counselling me, are you, Viv?’

‘No. Just telling you how I felt.’

‘But it was different. You were younger. I feel – shit, I suddenly feel old. It’s as if now he’s gone, the lid is off my generation, antiquity-wise. Do you know what I mean?’

She laughed. ‘So what do you want to do?’

I snorted. ‘What can I do? I’m trapped.’

‘By what?’

‘By my routine. The choices I’ve made, good or bad, that have landed me here. By the way I’ve slowed down.’ I slapped my belly. ‘By this. The way I get out of breath, and ache in the mornings. Even the way I get pissed on a couple of bottles of beer at lunchtime. I’m trapped by me.’

‘There are always choices, George.’ She put her glass down on the table and leaned towards me, rumpled, kindly, earnest. ‘I wasn’t counselling you before, but I am now. I think you need to reconnect. I went back to face what had happened to Mum and Dad.’

‘I did go back.’

‘Well, I think you need more. Take some time off. I bet you’re owed some vacation. And you wouldn’t be missed for a while,’ she said dryly. ‘Maybe you ought to talk to – uh—’

‘Linda?’ My ex-wife. We’d divorced before I’d come to work for Hyf; Vivian had never met her. ‘Don’t think so.’

‘She’s going to know you better than anybody else. Or go see your sister in Texas.’

‘Florida.’

‘Wherever. Spoil your nephews a little.’ She snapped her fingers. ‘Why don’t you follow up this business of your missing sister?’ I’d told her about that. ‘A little mystery to solve to occupy that analytical brain of yours – and nice deep family connections to soothe your heart—’

I felt uncomfortable. ‘There’s probably nothing. Maybe she was adopted.’

‘Why would that have happened?’

‘Or maybe she died,’ I said brutally. ‘And they wanted to spare me.’

‘Well, even if so,’ she said gently, ‘you surely want to know.’

‘I wouldn’t know where to start.’

‘Ask your sister in Florida,’ she said. ‘She’s, what, three years older? She ought to know something. And if this kid was three or four in the photo, maybe she’ll have been to school somewhere. A prep school maybe.’

‘But which one?’

‘I’d start with the one your older sister went to. Du-uh.’ She rattled her fingernails on the table. ‘Come on, George, snap out of it; get that brain working again.’

‘But it’s all a mess, Viv. Christ, families. They all lied to me throughout my life. Even Gina!’

‘Unresolved issues,’ she said. ‘So resolve them. Reconnect with the past.’ There was an edge to her voice now. You’ve had as much sympathy from the world as you’re going to get, George; stop whining.

‘You know, that’s pretty much what Peter said. That I should “reclaim the past”.’

She frowned. ‘Who’s Peter?’

At that moment I found myself looking at the TV carrying the news channel. The pretty newsreader had gone, but the image of the Kuiper Anomaly remained. And there, beside it, was a chunky, high-browed face, talking rapidly. It was Peter McLachlan.

I pointed. ‘Him,’ I said.


Chapter 5

Regina, her hand firmly clasped by Cartumandua, was allowed to attend the anointing of her father’s body.

Jovian touched the dead man’s eyes, formally closing them. Jovian was her uncle, her father’s brother, from Durnovaria. He was a bulky, doleful man, a bronze-worker, with big hands scarred by splashes of liquid metal, and he wore a Phrygian cap, just as her father had done. As the body was washed and anointed, Jovian stood over it, singing a soft Latin lament. The air was filled with powerful scents, like very strong perfume. But Regina knew that somebody had already cleaned up her father’s body, for there was not a trace of the blood she had seen before.

When the cleansing was done Marcus was dressed in his toga. It took several men to lift him as the woollen sheet was draped over him, for his body was stiff, his limbs like bits of wood.

After that the funerary procession formed up. Eight men carried Marcus on a kind of litter. Musicians went before him. They played double pipes and a cornu, a kind of curved trumpet with a sweet, sad voice. Everybody else, including Regina, had to follow behind. Lit by candles and lanterns, the procession filed out of the grounds of the villa and over a hardened track through the fields.

As they walked, Regina glimpsed her mother for the first time that day. With her hair coiffed and her dress immaculate, Julia looked as elegant as ever, but she kept her face hidden behind a scented cloth. Regina wanted to run to her, but Carta kept a firm hold of her hand.

They came to the mausoleum. This was a little stone building, like a temple. There were only three tombstones here, marking the deaths of Regina’s grandfather and grandmother, her father’s parents – and one small, poignant plate that marked the infant death of a little girl, born to Marcus and Julia some years before Regina’s own birth, taken by a coughing sickness in her first month. She had been the ‘sweetest child’, according to her stone. Regina wondered if any toys had been put in the ground for her to play with in the afterlife.

A coffin had already been placed in the ground, ready for Marcus. It was a lead box, its walls elaborately moulded with scallops, an oceanic motif to symbolise the crossing to the afterlife.

Carta murmured soothing nonsense words. But Regina didn’t feel distressed. This little scene, the lanterns and musicians and mourners gathered around a hole in the ground, was too strange to be upsetting. And besides, the awkward thing on the litter didn’t seem to have any connection to her father.

Jovian placed a coin, a whole solidus, in his brother’s mouth, payment for the ferryman. Then the body was lowered, a little clumsily, into the coffin. Marcus was wearing his best shoes, Regina noticed. Well, you couldn’t go into the afterlife without shoes. Under Aetius’s orders, Marcus was placed face down.

One by one the mourners came up and dropped tokens into the coffin. There were remembrances of Marcus’s life, like farming tools, and even a handful of tesserae from an unfinished mosaic; and there were objects to ease the passage to the afterlife, a vial of wine, a haunch of pork, some candles, a bell to ward off evil.

Regina got a little upset now, for she had brought nothing to give her father. ‘Nobody told me!’ she hissed to Carta, only to be admonished for making a noise.

She pulled away from Carta and looked around the mausoleum. In grassy corners she found some mayweed, poppy and knapweed. The petals were closed and heavy with dew, for it was night. Still she picked the wild flowers and dropped them into the grave. Perhaps they would open in the afterlife, where it was surely light all the time.

A load of chalk, pale in the starlight, was dumped into the coffin, to preserve the body. Finally the coffin lid was lowered and the heaps of earth beside the open grave briskly returned. The soil smelled damp and rich. A simple tombstone was placed over the fresh earth – smaller than her grandfather’s, for, as she had been told, such things were very expensive nowadays. She bent to read its inscription, but the writing was fine and in Latin, and it was too dark.

At the end of the burial, the mourners departed for the funerary banquet back at the villa. Regina looked for her mother. She couldn’t see her.

But Aetius was here. He got to his haunches and faced Regina. He had something in his hand that he hid from her; she wondered if it was a toy, a present. But his broad face was dark.

‘Little one, you have to understand what has happened here. Do you know why your father died?’

‘I saw the blood.’

‘Yes. You saw the blood. Regina, Marcus followed a goddess called Cybele.’

‘Cybele and Atys. Yes.’

‘It’s a strange business. On Cybele’s birthday you drench yourself in the blood of sacrificed bulls, and dance yourself into a frenzy.’ His hard soldier’s face told her what he thought of such foolishness. ‘But the most significant thing the priests of Cybele do is castration.’ He had to explain what that meant. ‘They do it to themselves. They have special forceps which staunch the blood flow. It is an act of remembrance of Atys, who castrated himself as punishment for a moment of unfaithfulness.’

She tried to work all this out. ‘My father—’

‘He castrated himself. Just like Atys. But he didn’t have any priests’ forceps,’ Aetius said grimly.

‘Why did he do that? Was he unfaithful?’

‘Yes, he was.’ Aetius kept his eyes on Regina’s face.

Regina was aware of the stiffness of Cartumandua beside her, and she knew there was much she did not yet understand.

‘But he didn’t mean to kill himself.’

Aetius cupped Regina’s face. ‘No. He wouldn’t have left you behind, little one. And anyhow he probably thought that even if he did die he would be resurrected, just like Atys . . . Well. Your father even now is finding out the truth of that. And I suspect he may not be sorry to be gone. At least he won’t have to face recalcitrant farmers any more. It was all getting rather difficult for him.’

‘Grandfather?’

It was as if he had forgotten she was there. ‘Whether he meant it or not, he is gone. And you, little Regina, are the most important person in the family.’

‘I am?’

‘Yes. Because you are the future. Here – you must take these.’ Now he opened his hand, and, to Regina’s shock and surprise, he showed her the matres, the three goddesses from the lararium, the family shrine. They were figures of women in heavy hooded cloaks, crudely carved, little bigger than Aetius’s thumb. Aetius shook his head. ‘I remember when my own father brought these back – they are just trinkets, really, produced in their thousands by the artisans along the Rhine – but they became precious to us. The family is the centre of everything for all good Romans, you know. And now you must take care of our gods, our family. Give me your hand now.’

As she opened her palm to take the goddesses, Regina couldn’t keep from flinching. She thought the matres might burn her flesh, or freeze it, or crumble her bones. But they were just like lumps of rock, like pebbles, warm from Aetius’s grasp. She closed her fingers over them. ‘I’ll keep them safe for my mother.’

‘Yes,’ Aetius said. He stood up. ‘Now you must go with Carta and pack up your things. Your clothes – everything you want to take. We’re going on a journey, you and I.’

‘Is Mother coming?’

‘It will be exciting,’ he said. ‘Fun.’ He forced a smile, but his face was hard.

‘Should I take my toys?’

He rested his hand on her head. ‘Some. Yes. Of course.’

‘Grandfather?’

‘Yes?’

‘Why did you make those men put my father face down in the coffin?’

But he wouldn’t reply, saying only, ‘Be ready first thing tomorrow – both of you.’

Excited, clutching the goddesses, Regina tugged at Carta’s hand, and they began to make their way back to the villa.

It was only much later that Regina learned that laying a corpse face down in a coffin was a way of ensuring that the dead would not return to the world of the living.

The next day, not long after dawn, Aetius sacrificed a small chicken. Seeking omens for the journey, he inspected its entrails briskly, muttered a prayer, then buried the carcass in the ground. He cleaned his hands of blood by rubbing them in the dirt.

A sturdy-looking cart drew up in the villa’s courtyard.

Of course Regina was only half packed, even with Carta’s help. When Aetius saw the number of boxes and trunks that lay open around her room he growled and began to pull out clothes and toys. ‘Only take what you need, child! You are so spoilt – you would never make a soldier.’

She ran around picking up precious garments and games and bits of cheap jewellery. ‘I don’t want to be a soldier! And I need this and this!’

Aetius sighed and rolled his eyes. But he argued until he had reduced her to just four big wooden trunks, and, in the final heated stages, allowed her a few more luxuries. A beefy male slave called Macco hauled the boxes out to the cart.

Carta helped her dress in her best outdoor outfit. It was a smart woollen tunic, woven in one piece with long sleeves and a slit for her neck. She wore it over a fine wool under-tunic, with a belt tied around her waist.

Aetius stood before her stiffly, clenching and unclenching a fist. Then he kneeled to adjust her belt. ‘Beautiful, beautiful,’ he said gruffly. ‘You look like a princess.’

‘Look at the colours,’ Regina said, pointing. ‘The yellow is nettle dye, the orange is onion skins, and the red is madder. It’s all fixed with salt so it will never fade.’

‘Not ever? Not in a thousand years?’

‘Never.’

He grunted. He straightened and glanced up. ‘Cartumandua! Are you ready?’

Carta was wearing a tunic of her own, of plain bleached wool, and she carried a small valise.

Regina asked, ‘Is Carta coming too?’

‘Yes, Carta is coming.’

‘And Mother – shall I go and find her?’

But Aetius grabbed her arm. ‘Your mother isn’t coming with us today.’

‘She’ll come later?’

‘Yes, she’ll come later.’ He clapped his hands. ‘And the sun is already halfway across the sky and I hoped to be a speck on the horizon by now. Hurry, before the day fades altogether.’

Regina ran outside and clambered on to the carriage. It was a simple open frame, but it had big wooden wheels with iron rims and complicated hubs. She was going to ride in front, with Aetius, so she could see everywhere she went. Cartumandua would be in the back, with Macco, the burly slave, and the lashed-down boxes.

Regina noticed Macco strapping a knife to his waist, under his tunic. She snapped, ‘Put that down, Macco, right now. Nobody is allowed to carry weapons except the soldiers. The Emperor says so.’

Macco had a heavy shaven head, and broad shoulders his loose tunic couldn’t conceal. He was a silent, gloomy man – Julia had always called him ‘dull’ and ignored him – and now he glanced up at Aetius.

‘What’s this? Wearing weapons? Quite right, Regina. But I am a commander in the army, and if I say it’s all right for Macco to have a knife, the Emperor isn’t going to mind.’

Regina pulled a face. ‘But he’s a slave.’

‘He’s a slave who would lay down his life for yours, which is why I’ve chosen him to come with us. Now hush your prattling.’

She flinched, but subsided.

So it was in a stiff silence that the little party finally set off. Aetius sat beside Regina, a mighty pillar of muscle, his face as rigid as an actor’s mask. Regina looked back once, hoping to see her mother, but nobody came to wave them off.

That minor disappointment soon faded, as did her sulk over being ticked off in front of Macco, because the ride, at the beginning at least, was fun. It was another fine day. The sky was cloudless, a pale blue dome, and the horses trotted comfortably along, snorting and ducking their heads, the musky stink of their sweat wafting back to Regina.

Soon they reached the broad main road, heading east. The road cut as straight as an arrow across the green countryside. It was built by and for walking soldiers, and was uneven, and the ride was bumpy. But Regina didn’t care; she was too excited. She bounced in her seat, until Aetius, horse switch in hand, told her to stop.

Aetius tried to explain that they would travel east, all the way to Londinium, and then cut north.

‘When will we see Londinium?’

‘Not for a few days. It’s a long way.’

Her eyes widened. ‘Will we ride through the night? Will we sleep in the cart?’

‘Don’t be silly. There are places to stay on the way.’

‘But where—’

‘Never mind your prattle.’

They encountered little traffic. There were very few carriages, pulled by horses, donkeys or bullocks, a few horse riders – but most of the traffic was people on foot. Many pedestrians carried heavy loads, bundled in boxes or cloth, on their heads or shoulders. Aetius pointed to one rider in a green uniform whose horse trotted at a bright clip, quickly overtaking the carriage. Aetius said he was from the Imperial Post, the cursus publicus. Along the roadside there were many small stations with stables and water troughs, places where a post rider could change his horse.

Sometimes the people walking along the road would peer at the carriage with an intensity that frightened Regina. At such times Macco was always alert, gazing back with his blank, hard face, the hilt of a weapon showing at his waist. Regina would stare into the faces of the people, hoping to glimpse her mother.

They passed one girl who couldn’t have been much older than Regina herself. Walking with a group of adults, she was bowed down under a great bundle strapped to her back. She had heavy-looking black leather boots on her feet; they dwarfed her thin, dirty legs.

Regina said, ‘Why doesn’t she get a carriage? She could put her stuff in the back. I certainly wouldn’t like to carry my luggage along the road like that.’

Aetius grimaced. ‘I doubt if anybody other than Hercules could carry your luggage, child. But I’m afraid she doesn’t have a choice.’

‘Because she’s poor?’

‘Or a slave. Carriages and horses are faster, but not everybody can afford a horse.’

She frowned. ‘Are slaves cheaper than horses?’

‘Yes. Slaves are cheaper than horses. Look at the countryside. I bet you’ve never been so far from home before, have you?’

She had no idea if she had or not. She looked around at fields and hedgerows. There were a few buildings scattered here and there, small square huts and a few roundhouses with timber frames and thatched roofs; in the distance she saw the bright red roof tiles of something bigger, probably a villa.

It was farming country. Much of the Roman diocese of Britain was like this. Nobody knew for sure how many people lived in Britain south of the Wall, but there were thought to be at least four million. Only perhaps one in ten of the population lived in the villas and towns. The rest worked the land, where they cultivated wheat, barley, oats, peas, beans, vegetables and herbs, and raised their cattle, sheep and goats. Many of them had worked this land for generations, since long before the coming of the Romans: Regina might have been travelling through the landscape of five centuries earlier.

It was this way from end to end of the Empire, across two thousand miles, from Britain to the Middle East. The Empire was the most materially sophisticated civilisation the western world had yet seen – but the overwhelming majority of people lived off the land, as they had always done.

Aetius spent a long time trying to explain some of this, but he got stuck on the meaning of the word ‘million’. Regina’s attention drifted, distracted by the sway of the horses, the clatter of the wheels, the buzzing of flies.

‘Oh, stop fidgeting,’ Aetius snapped. ‘If only I could just order you to sit still . . .’ He pointed with his switch at a little cylindrical pillar set beside the road. ‘Well, what’s that? Do you know?’

She knew very well. It was a waystone. ‘It tells you how far it is to the nearest town, and who the Emperor is.’

He grunted. ‘Somehow I doubt that poor Honorius has got around to painting his name on the stones . . . But, yes, that’s the idea. Now, the stones are set every thousand paces or so along each main road. And if you count them, you’ll know how far we’ve come, won’t you?’

‘Yes!’ She rubbed her nose. ‘But what if I fall asleep? Or what if it’s dark?’

‘If you fall asleep I’ll count for you. And don’t rub your nose. You have to start now. That’s one . . .’

‘One.’ Solemnly she folded a finger in as a marker, and peered along the road for the next pillar. But it seemed an awful long time coming, and by the time she saw it she had forgotten what she was supposed to be doing, and had let her finger fold out again.

Her grandfather seemed determined to keep up her schooling, and as they rattled along he told her the story of the road itself. The soldiers from the army of Emperor Claudius had first come this way, surveying the route. The road had been built by the soldiers themselves, and people drafted in from the countryside.

‘How much did they get paid?’

‘Paid? Hah! Everybody was a barbarian in those days, child. You didn’t get paid. Look. You put down a gravel core, and lay on a surface of crushed limestone. You use stone slabs where you can find them. The water drains out into those side ditches – can you see . . . ?’

She was good at pretending to listen, while being occupied with her own thoughts. But eventually she drifted asleep, slumped against Aetius’s sturdy form, dreaming fitfully about the little girl in the hobnailed boots.

She dozed through the day, or listened to Aetius’s complicated talk, or played word games with Cartumandua. They stopped only to water and feed the horses; the passengers ate on the move in the cart, bread with fish and meat.

The last time Regina woke up that day, the cart was pulling into a courtyard. As Aetius and the others jumped down and began to unload the cart, Regina stood up on her seat, stretched and massaged a sore rump, and looked around. The light was fading from the sky, and high, thin clouds had gathered. To her right she could see a wall, tall and formidable, a great curtain of slate grey two or three times her height that curved away across the ground.

She pointed. ‘There’s a town! Is it Durnovaria?’

Aetius snorted. ‘We’ve come a little further than that. Haven’t you been counting the waystones? We passed twenty-three – not a bad pace after a slow start. That is Calleva Atrebatum.’

‘Aren’t we going to stay there . . . ? What’s this place? Is it a villa?’

It was no villa but one of the mansiones, a waystation designed to support the messengers of the Imperial Post. It was here, Aetius said, that they would spend the night, for it was safe enough, and he would ‘swim to Hades before I give over any more “gate tax” to any more swindling landowners in any more towns’.

The station turned out to be comfortable enough. It even had a small bathhouse, where Aetius retired with a pitcher of wine and a plate of oysters, bought for a price that made him groan out loud.

After a day spent largely sitting on a wooden board, Regina was too full of energy to sleep. And so, after she had eaten, despite the lateness of the hour, she, Macco and Carta played trigon, a complicated three-person game of catch-the-ball. Regina ran and laughed, burning up her energy, and her voice echoed from the station’s plaster walls. Macco stayed as silent as ever, but his smile was broad.

The next day Aetius was again up and ready to go not long after dawn. It didn’t take long to reload the carriage, and soon the four of them were on the road again – though not before Aetius sniffed the air and inspected the clouds and the trees and the birds, seeking omens for their journey.

They continued to head steadily east. The road ran straight and true, unchanging, the way markers sliding past one by one. But the landscape changed slowly, becoming more hilly, and some of the ploughed-up fields gleamed white with chalk.

Some of the villas looked abandoned, though, even burned out. On one farm, close to the road, Regina recognised a vineyard, rows of vines set out on a south-facing hillside. But though the vines were green and heavy they looked untended, and the nearby buildings were broken down. Aetius did not comment on the abandoned vineyard, and Regina thought nothing of it. If she had, she would have said that things must always have been this way. She did want to go see if there were any grapes, but Aetius ignored her pleas.

That night they again stayed in a waystation.

And the next morning, soon after the start, when they passed over the crest of a hill, Regina glimpsed Londinium itself. The town was a marvellous grey-green sprawl of buildings contained within a far-flung wall. A shining river ran through it. Smoke rose everywhere, thin threads that spiralled to the sky. Regina thought she saw a ship on the river, a green-sailed boat that sparkled in the low morning sun, but she couldn’t be sure.

‘Are we going on a ship?’

‘No – child, I told you already. We aren’t stopping in Londinium. We’re going on. Don’t you listen?’ Aetius seemed to be getting angry. But Carta put her hand on Regina’s shoulder, and he subsided.

They turned their backs on Londinium, heading north. Regina looked back at the city as it receded. ‘I’ll go there one day,’ she said. ‘I’ll go far beyond it too! I’ll go all the way to Rome!’

Aetius grimaced, and hugged her with his massive arm.

For Regina, after the city, this third day turned out to be the most difficult so far. The sky lidded over with grey cloud, and although the sun was gone the temperature rose steadily. They were all soon sweating uncomfortably, and they had to stop frequently to allow the horses to drink.

Aetius, apparently trying to compensate for the absence of Regina’s tutors, chose this difficult day to lecture her on the essentials of Roman Britain.

Britain was a diocese within the Praetorian Prefecture of Gaul. So the vicarius, the governor of Britain, reported to the prefect of Gaul, who reported to the Emperor. Similarly there was a hierarchy of towns, from the lesser market towns, up through the local and provincial capitals, to Londinium, the capital of the diocese.

The most important activity of the central administration was the collection of taxation and the spending of government funds. Most of the tax money came from the countryside, because that was where most people lived. Landlords, like Regina’s father, collected the Emperor’s taxes from his tenants, along with his own rent. The tax revenue paid the salaries of the army and the sailors of the British fleet, who kept Britain safe from the barbarians who would otherwise swarm from the north and across the sea.

People grumbled about the taxes they had to pay. But most of the money collected came back into circulation. And the fact was the vast volumes of foodstuff, animals, clothing, metalwork, pottery and other goods bought by the government to supply the army and its other agencies was central to the working of the economy.

Aetius struggled to explain: ‘It’s like a wheel, Regina. It goes around and around, a great wheel of money and goods, taxing and spending, keeping everyone safe and wealthy. But if a wheel comes off its hub—’

‘We’d fall over.’

‘Exactly. Everything would fall over. Now then, when my old chum Constantius took us soldiers away for his adventure in Europe, some people in the towns decided they didn’t need to pay his taxes any more, and threw out his collectors and officials, and said they would collect the money for themselves and keep it for their own towns, rather than give it to some distant emperor they never saw. But while people will pay up for an emperor, especially if he has an army to collect for him, they’re a lot less willing to pay some fat fool of a local landowner . . .’

Regina was a bright child, and capable of understanding a great deal. But at seven she was an experienced enough student to know that while Aetius might be a fine soldier he was no teacher. He was boring.

And as the day wore on and the heat continued to stifle, Regina got more and more uncomfortable. It had been days now since she had seen her mother. Aetius never mentioned Julia, and Regina was wary of asking. She missed her mother even so, and wondered where she was. She grew withdrawn, sullen.

Eventually Aetius relented and let Regina sit in the back with Carta. They tried to play ludus latrunculorum – ‘soldiers’, a fast-moving game a little like chess played only with rooks – but the rattling of the carriage knocked the coloured glass counters away from their squares. So they settled for par impar, a simple game of odds and evens, played with pebbles held in the hand.

That night they stayed at yet another waystation. The next day they made another early start, but Regina found it increasingly hard to sit still.

Things came to a head when, about midday, the weather abruptly broke, and an immense storm lashed down from a grey lid of sky. Aetius insisted they kept going, but soon they were all soaked through. Regina was cold and frightened; she had never been exposed to such elemental rage before.

When the storm finally let up she pushed away from Aetius and jumped down from the carriage. ‘I won’t go any further! I want to go home, right now! Turn around and take me home! I command you!’

Aetius was angry, placating, demanding, but he got nowhere; and when his will broke against her seven-year-old stubbornness, he stomped around the road, fists bunched.

Cartumandua, with some courage, intervened. Soaked herself, she clambered down to the road surface and brushed at Regina’s hair, calming her down. She said to Aetius, ‘Sir, you can’t speak to her as if she’s one of your legionaries. And you can’t expect her to sit there day after day on that wooden bench and listen to you lecture about procurators and prefects.’

‘She needs discipline—’

‘It’s not natural. You need to give her time.’

‘But every heartbeat we stand here in the road is wasted time.’

‘The Wall has stood for three centuries, and I daresay it will still be there if we take a few days more. If you don’t make allowances, I don’t think we’ll get there at all.’

He walked back grudgingly. ‘Catuvellaunian princess or not, you are a feisty one for a slave.’

She dropped her head submissively. ‘I’m just trying to help.’

Aetius crouched down before Regina. ‘Little one, I think we have some negotiating to do . . .’

They continued the journey, but after that to a different pattern. They would ride a while, and break a while, generally long before Regina got too bored or uncomfortable – although Aetius retained the right to keep on if he was ill at ease with the countryside, or the company they kept on the road. Their pace dropped, from fifty or sixty waystones a day to less than forty.

But for Regina, though she lost count of the days, and had only the dimmest idea of where they actually were by now, the trip became much easier – even fun again, as the days settled into the new routine.

As they worked steadily north the countryside changed character.

Though the road still arrowed past farmsteads, there were far more roundhouses of the old British type, rather than the rectangular Roman-style buildings. The towns here were more like bristling forts, with tall walls and looming watch-towers. Here and there Regina saw plumes of dust and black smoke rising up. Aetius said they were mines. Once they passed a man driving muzzled wolves along the road; he was a trapper, hoping to sell these animals to a circus.

In the roadside dirt Aetius sketched a map of the island of Britain, and slashed a line from south-west to north-east, from the Severn to the Humber. ‘South-east of this line there are plains and low hills. Here you’ll find fields and citizens, with everything run from the towns – under the greatest town of all, Londinium, capital of the diocese. North-west of this line there are mountains, and barbarians, and tribes and chiefs who run their own affairs and have barely heard of the Emperor, and pay his taxes with the utmost reluctance. To the south-east there are a thousand villas, but none at all in the north-west. That is why, to the north-west, the diocese belongs to the army.’ But Regina continued to have only a dim grasp of the country’s geography, or indeed of where they were.

In the final days, as the endless northward journey continued and they rattled across high, bleak moorland, Aetius told her something of his family’s past.

‘We were all Durotriges. Your father’s people were aristocrats – landowners – even before the Romans came,’ he said. ‘My people – and your mother’s – were farmers, but they were warriors.’ He glanced back at Cartumandua. ‘The Catuvellaunians call themselves a great warrior people. But when Claudius came they rolled over and bared their arses to him . . .’

Regina gasped at this language, shocked and delighted, and Carta coloured.

‘But we fought back. While the Emperor Claudius was still in Britain one of his generals, Vespasian, had to fight his way west, taking hill fort after hill fort, supported by the fleet tracking him along the coast. It was a mighty feat of generalship – and later Vespasian himself would become Emperor – but, by my eyes, we made him earn that throne. And that is why the men of the Durotriges became such good soldiers for the Empire.’

‘Like you, Grandfather?’

He said gruffly, ‘You’d have to count my lumps. But, yes, I’ve been a soldier all my adult life. As was my father, and his before him. But things have changed. There have always been barbarians—’

‘In the north, and beyond the sea.’

‘Yes. They aren’t soldiers but savage fools, farmers, bound to the land. They could not even mount a genuine campaign. They were no match for the Empire – not until the barbarica conspiratio.’

It had come more than forty years earlier, a great barbarian conspiracy, a coordinated attack on Britain by the Picts across the Wall from the north, the Franks and Saxons from across the North Sea, and the Scotti from Ireland. Defences designed to hold against an attack from any one of these enemies had been overwhelmed. There was much muttering of espionage, for the British military commanders on the northern frontier and the coasts were ambushed and killed.

‘It was a terrible time,’ Aetius muttered. ‘I was not fifteen years old – no older than you, Cartumandua. For a time the countryside was full of roaming bands of barbarians – and, I have to say, of deserters from the army itself. Even Londinium was sacked. It took the Emperor two years to restore order. My own view is we’re still trying to recover from that shock.’

Carta spoke up again. ‘Sir, she is only a child.’

Aetius said grimly, ‘She needs to hear it even so, Cartumandua, and to hear it again until it sinks in. Let me say this. Six years ago I was on the Rhine – Gaul’s great river frontier. In the middle of winter it froze over, and into Gaul swarmed the Vandals and the Alans and the Suebi and Jove knows who else. They just walked across the damn river, as cool as you please. We couldn’t hold them – we fell back and fell back. And they are still there now, crawling around the prefecture, far inside the frontier. I was glad to get a posting back to Britain and away from all that, I can tell you . . . I suspect this poor child will spend much of her life seeking a place of safety.’

Regina sniffed. ‘This poor child understands every word you say, you know.’

Aetius looked at her, astonished. Then he laughed. ‘So now I’ve got you to contend with, as well as the Vandals and the Picts and the Saxons.’

‘Look.’ Behind Regina, Cartumandua stood up and pointed. ‘I can see it.’

Aetius reined in the horses. Regina stood on her seat, shielded her eyes with her hands, and stared until she saw it too.

A line of darkness stretched across the world, from one horizon to another, rising and falling over the contours of the moorland. Along that line, smoke rose everywhere, and mudcoloured buildings huddled. Suddenly she knew exactly where she was, exactly how far she had been brought: from one end of the country to the other.

She wailed, ‘It’s the Wall. What are we doing here? Aren’t we going to a villa, or a town?’

‘No,’ said Aetius grimly. ‘This is where we will live now, here at the Wall. It won’t be so bad—’

‘This is a place for dirty, stinking soldiers. Not for me!’

‘You’ll just have to make the best of it,’ he growled warningly.

Carta hugged her. ‘Don’t worry, Regina. We’ll be fine here, you’ll see.’

Regina sniffed. ‘We won’t be here for ever, will we?’

Carta looked at Aetius. ‘Why, I—’

Regina asked, ‘Just until things get back to normal?’

Aetius looked away.

Carta said, ‘Yes. Until things get back to normal.’

Regina looked about more brightly. ‘Where’s my mother?’ None of the adults would reply. ‘My mother isn’t here, is she?’

Aetius sighed. ‘Now, Regina—’

‘You promised me.’

His mouth opened and closed. ‘Well, that’s jolly unfair. I promised no such thing.’

‘Liar. Liar.’

Carta tried to subdue her. ‘Oh, Regina—’

‘She doesn’t want me. She’s sent me away.’

‘It’s not like that,’ Aetius said. ‘She loves you – she will always love you. Look – she asked me to give you this.’ From a fold of his tunic he produced the precious silver dragon brooch.

She dashed it from his hand; it fell to the coarse grass, where it gleamed. She turned on Cartumandua. ‘And don’t you dare pick it up, Carta! I never want to see it again.’

Cartumandua flinched from the command in her voice.

And that was when the tears came, in a sudden flood, sudden as a rainstorm. Aetius folded her in his arms, and she felt Carta’s small hand on her shoulder. She wept for her mother and herself, as the carriage clattered its way the last few paces towards the Wall.


Chapter 6

I took Vivian’s advice and set off in search of my sister.

I booked some overdue leave. I had no trouble getting it through my line manager, or even through the Nazi killer robots who ran Human Resources. But I saw the way their gaze slid away from me as I handed over the forms and explained my vague plans. My days at Hyf were numbered. To hell with it.

I drove north, listening to news radio all the way. In with the sport and the useless traffic bulletins, the main topic of the day was undoubtedly the Kuiper Anomaly. Absorbed with my own affairs, I just hadn’t noticed the way this thing had continued to mushroom in the public consciousness.

Reaching Manchester at around ten that evening, I drove to the city centre, to the hotel I’d stayed in before. I actually parked the car. But I didn’t get out. I remembered what Vivian had said: reconnect. I shouldn’t be here.

I turned the car around and drove out to the suburbs. I cancelled my hotel reservation with my mobile.

There was an estate agent’s board outside my father’s house. I hesitated to disturb Peter, but when I knocked on his door he was awake – I heard the hum of PC cooling fans; perhaps he was working – and he was happy enough to give me the key. I let myself into Dad’s house. Inside it was warm and clean, but, of course, it was stripped of furniture; somehow I hadn’t been able to imagine it this way. There were pale patches on the wallpaper where furniture had stood for years. Empty or not it still managed to smell musty.

To my chagrin I finished up knocking on Peter’s door again. I borrowed a sleeping bag, pillow and flask of tea. I spent the night on the thick carpet of my old bedroom. Lulled by the sound of distant trains passing in the night, immersed in a familiar ambience, I slept as well as I had in years.

In the morning, around eight, Peter showed up. It was a bright, fresh morning, the sky a deep blue. He brought soap, towels, a glass of orange juice, and an invitation to come over for breakfast. I accepted, but I promised myself I’d get to the shops and stock up as soon as I’d eaten.

Set on the other side of the road, Peter’s house was a mirror image of my father’s, the staircase and rooms eerily transposed from left to right. I went in there with some trepidation: this was the domain of Peter the solitary weirdo, after all. Well, it was plainly decorated, so far as I could see, with bland pastel paint hiding old wallpaper. The furniture looked a little old, and certainly wasn’t modish, but it wasn’t shabby. There were bookcases everywhere, even in the hall. The books seemed neatly ordered, but not obsessively so.

Peter wore a grey tracksuit of soft fabric, and thick mountaineer’s socks – no shoes or slippers.

We consumed Alpen and coffee in the kitchen. I told him I’d seen him on TV, and we talked about the media frenzy over Kuiper. Peter said it was all to do with positive feedback.

‘It’s like that Mars story a few years back. You know, where they found fossil bacteria in a meteorite—’

‘Thought they found.’

‘And Clinton zipped himself up long enough to pronounce that NASA had discovered life on Mars. Suddenly it was everywhere. The story itself became the story.’ It was the nature of the world’s modern media, he told me. ‘The days when news was controlled by a few outlets, the big networks, is long gone. Now you have CNN, Sky, internet news sites: thousands of sources of news at local, national and international level. And they all watch each other. A story sparks into life somewhere. The other outlets watch the story and the reaction to it, and pick up on it . . .’ He was over-familiar with this stuff, and tended to talk too rapidly, using specialist jargon, words like ‘mediasphere’. He showed me a comment piece he’d clipped from the Guardian which was decrying the bubble of hysteria over Kuiper. ‘There’s even news about news, which itself becomes part of the story. It usually finishes with a spasm of self-loathing. “What This Hysteria Says About Our Society.” Pathological, really. But it shows the kind of world we live in now. We’re all densely interconnected, like it or not, and this kind of feedback loop happens all the time.’

Densely interconnected. For some reason that phrase appealed to me. ‘But the fuss about Kuiper has been good for you,’ I said.

‘Oh, yes,’ he said. ‘It’s been good for me.’

Cradling our second mugs of coffee, Peter led me into his living room. Beyond a big double-glazed picture window, a garden glowed green in the soft light of the autumn morning. The room obviously served as an office. In addition to a music stack and widescreen TV with various recorders and set-top boxes, there was a large table given over to computer technology: a big powerful-looking desktop, a laptop, various handhelds, a scanner, a joystick, and other bits of kit I couldn’t recognise. The desktop was booted up. There were books and stacks of printout on the desk and on the floor.

All this looked like the environment of a freelancer working at home. But there was no sense of style, and a certain lack of ornamentation and decoration – no photographs for instance – a lack of personality.

The only exception to that was in the little alcove over the fireplace. In my home my parents used to keep silly souvenirs in there – tiny wooden clogs from Amsterdam, a little Eiffel Tower, other family knick-knacks. Peter had set up a little row of die-cast model toys. Intrigued, I asked, ‘May I?’ Peter shrugged. I reached up and brought down a fat green aircraft. It was Thunderbird Two, heavy and metallic-cold. I turned it upside down, trying to see a manufacturer’s date. Something rattled in its pod. On the edges of the wings and along the base the paintwork was chipped and worn away.

‘It’s a Dinky original. 1967,’ Peter said.

I cradled it in my hands like a baby bird. ‘I never had one of these. My parents got me a plastic snap-together substitute.’

‘Without a detachable pod? I sympathise.’

‘They didn’t understand. This must be worth something.’

He took it back and restored it to its place. ‘No. Not without the original box, and it’s hardly in mint condition.’

‘Much loved, though.’

‘Oh, yes.’

I stepped towards the big kit-laden table. I could smell Johnson’s Pledge, I realised, and it struck me that the Thunderbird toy had been free of dust. Up on the desktop screen was what looked like a prototype Web page. It was complex, crowded and partly animated; it showed stanzas of music that cycled rapidly, along with a kind of binary code I didn’t recognise. Peter stood awkwardly beside the table, big hands wrapped around his coffee cup.

‘This is your work? – Peter, I hate to admit it, but I don’t know a damn thing about what you do now you’re retired from the cops.’

He shrugged. ‘After the funeral you had other things on your mind.’ There was a note in his voice, a subtext. I’m used to it. ‘But you got interested when you saw me on TV. Well, that’s OK. I make a living from Web design, mostly corporate sites, and game design.’

‘Games?’

‘Web-based, multi-user. I was always good at computer games. It’s something to do with a facility for spotting patterns in patchy and disparate information, I think. It made me a good copper too. That and being out of control.’

‘Out of control?’

He grinned, self-deprecating. ‘You knew me, George. I was never much in control of anything about my life. I was always awkward socially – I could never figure out what was going on, stuff other people seemed able to read without thinking about it.’ He was right about that. In later years, we, his friends, even speculated he might be mildly autistic. He said, ‘You see, I’m used to being in situations where I don’t know the rules, and yet making my way forward anyhow. Decoding a chaotic landscape.’

‘So is this one of your games?’

‘It’s a personal project.’

I pointed at the screen. ‘I see music, but I don’t recognise it. Some kind of encryption system?’

‘Sort of, but that’s not the purpose.’ He seemed briefly embarrassed, but he faced me, determined. ‘It’s a SETI site.’

‘SETI?’

‘Search for Extraterrestrial Intelligence.’

‘Oh, right.’

He talked quickly. ‘We’ve spent forty years now listening for radio whispers from the sky. But that’s twentieth-century thinking. If you were an ETI, and you wanted to learn something about the Earth, what would you study? What better than the internet? It’s by far the largest, most organised information source on the planet.’

I said carefully, ‘You imagine aliens are logging on?’

‘Well, why not? You’d learn a lot more about humankind than by sticking a probe up the rectum of a farmer from Kansas.’ He seemed to sense what I was thinking. He grimaced. ‘Let’s just say I’ve been intrigued by the possibility of ETI since the first showing of Fireball XL5. Haven’t you?’

‘I suppose so. But you’ve stayed interested. You’ve become – um, an expert on this stuff.’

‘As much as anybody is. I’m plugged into the right networks, I suppose. My name is known. Which is how I got on the TV.’

‘And your site is designed to catch their attention?’ I peered at it. ‘It looks a little busy.’

‘Well, I doubt an ETI is going to be interested in snazzy Web page design. The site is information-rich, though – you’re looking at the works of Chopin, here, rendered in compressed binary – and encoded in forms that ought to make it easy for the ETIs to pick up. Bait, you see. And if the ETIs do find my site – look, this is a long shot, but it’s cheap to set up and maintain – the payoff would be of incalculable value. Isn’t it worth trying? I’m not alone in this,’ he said, a bit defensively. ‘There’s a network of researchers, mostly in the States . . .’

He told me something of a bizarre-sounding online community of like minds. ‘We call ourselves the Slan(t).’ He had to write that down for me. ‘Slan is an old science fiction reference – made up to date, you see . . . It sums up how we see ourselves. The Slan(t)ers are a new kind of community, a bunch of outsiders, the fringe united by new technology.’

‘I bet there are a lot of Californians.’

He grinned. ‘As it happens, yeah. It was set up long before I joined.’ He said there was no hierarchy to Slan(t); it was all ‘bottom-up’. ‘It’s a self-organising community. The hardest thing to model online is social interaction – the kind of unconscious feedback we humans give each other face to face, feedback that moderates behaviour. So we devised a system where we would moderate each other’s contributions to the clickstream. If you are uncivil, or just plain uninteresting, your scores go down, and everybody sees.’

‘A bit like eBay.’

‘Like that, yes.’

‘Plenty of scope for bullying.’

‘But that’s anti-social too, and there are always plenty of people who would mark the bully down accordingly. It works. It is homeostatic – actually another example of feedback. But this time it’s negative feedback that tends to make a system stable, rather than drive it out of control.’ He talked on, describing the Slan(t)ers’ projects.

I felt awkward. This was the kind of conversation we’d had as kids at school, or later as booze-fuelled students: excitable, complex, full of ideas, the more outlandish the better. Peter had always been good at that, because he’d learned to be. Whereas other fat kids, it’s said, get a break from bullying by being funny, Peter’s defence was to have wilder ideas than anybody else. But now it wasn’t the same. We weren’t kids any more.

And there was something else I couldn’t quite read in the way he spoke, this big, clumsy man with folded hands and his habit of adjusting invisible spectacles, talking earnestly. I had the impression of shadows, ranked behind him in the electronic dark, as if Peter was just a front for a whole network of densely interconnected, like-minded obsessives, all working for ends I didn’t understand.

Anyhow Slan(t) sounded like one giant computer game to me. ‘Interesting.’

‘You don’t really think so,’ he said. ‘But that’s OK.’

‘But now,’ I said, ‘perhaps we do see the aliens, in the Kuiper Anomaly. Isn’t that what you’ve been saying on TV?’

‘That’s obviously a gross signature of something out there. Yes, it’s exciting.’ His face was closed. ‘But I have a feeling that the origin of the Anomaly is going to turn out to be stranger than we think. And besides, it’s not the only bit of evidence we have.’

‘It isn’t?’

‘Perhaps there are traces out there, if you know how to look. Traces of life, of other minds at work. But they’re fragmentary, difficult for us to recognise and interpret. But I, well, as I told you I have this facility for pattern-matching.’

I looked into my coffee cup, wondering how I could get out of the conversation politely.

But he had rotated his chair until he faced the desktop, and was briskly working a mouse. Images flickered over the screen. He settled on a star field, obviously colour-enhanced – the stars were yellow, crimson, blue, against a purple-black background. Around a central orange-white pinpoint, there were two concentric rings, like smoke rings. The inner one was quite fine, but the outer, perhaps four times its diameter, was fatter, brighter. Both the rings were off-centre, and ragged, lumpy, broken.

I searched for something to say. ‘It looks like a Fireball XL5 end-credit.’

Sometimes he lacked humour. ‘Fireball was in black and white.’

‘Tell me what I’m seeing, Peter.’

‘It’s the centre of the Galaxy,’ he said. ‘Twenty-five thousand light years away. A reconstruction, of course, from infrared, X-ray, gamma ray, radio images and the like; the light from the centre doesn’t reach us because of dust clouds. The sun is one of four hundred billion stars, stuck out in a small spiral arm – you know the Galaxy is a spiral. At the core, everything is much more crowded. And everything is big and bright. It’s Texas in there.’ He pointed at the image. ‘Some of these “stars” are actually clusters. These rings are clouds of gas and dust; the outer one is maybe a hundred light years across.’

‘And the bright object at the centre?’

‘Another star cluster. Very dense. It’s thought there is a black hole in there, with the mass of a million suns.’

‘I don’t see any aliens.’

He traced out the rings. ‘These rings are expanding. Hundreds of miles a second. And the less structured clouds are hot, turbulent. It’s thought that the big rings are debris from massive explosions in the core. There was a giant bang about a million years ago. The most recent eruption seems to have been twenty-seven thousand years ago. The light took twenty-five thousand years to get here – it arrived about two thousand years ago; the Romans might have seen something . . . If you look wider you can see the debris of more explosions, reaching much deeper back in time, some of them still more immense.’

‘Explosions?’

‘Nobody knows what causes them. Stars are simple objects, George, physically speaking. So are galaxies, even. Much simpler than bacteria, say. There really shouldn’t be such mysteries. I think it’s possible we’re seeing intelligence there – or rather stupidity.’

I laughed, but it was a laugh of wonder at the audacity of the idea. ‘The Galaxy centre as a war zone?’

He didn’t laugh. ‘Why not?’

I felt chilled, but I had no clear idea why. ‘And how does Kuiper fit into this?’

‘Well, I’ve no idea. Not yet.’ He pulled up an image of his own face on CNN. ‘I’m hoping that if I can tap into the interest in Kuiper, I’ll get resources to push some of these questions further. For instance, there may be links between the core explosions and Earth’s past.’

‘Links?’

‘Possibly the explosions tie in with extinction events, for instance.’

‘I thought an asteroid impact killed off the dinosaurs.’

‘That was a one-off. There have been eighteen other events. You can see it in the fossil record. Eighteen that we know of.’

I lifted my mug to my lips, but found it drained of coffee. I put the mug on the computer table and stood. ‘I ought to start my day.’

He looked at me doubtfully. ‘I’ve gone on too long. I’m sorry; I don’t get much chance to talk; most people wouldn’t listen at all . . . You think I’m a crank.’

‘Not at all.’

‘Of course you do.’ He stood, looming over me, and grinned. Again there was that disarming self-deprecation, and I sensed, uncomfortable again, that he really was glad to have renewed his connection with me, regardless of my reaction. ‘Maybe I’m a crank. But that doesn’t mean the questions aren’t valid. Anyhow, you’re the one with the abducted sister.’

‘That’s true. I ought to go.’

‘Come back and tell me what you find.’


Chapter 7

Magnus sat cross-legged, hunched over the little wooden game board.

Magnus was a great bear of a man with a head the size of a pumpkin, it seemed to Regina, a head so big his helmet seemed to perch on top of it. But then, his helmet wasn’t actually his but had been passed on to him from another soldier, just as had his sword and shield. Meanwhile his cowhide boots and his woollen tunic and his cucullus, his heavy hooded cloak, had all been made in the village behind the Wall, nothing to do with military issue at all. That awkward second-hand helmet had a dent in it, big enough to have held a goose’s egg. Regina wondered sometimes if the mighty blow which had inflicted that hollow had been the cause of the original owner’s ‘retirement’.

For all his bulk Magnus was a patient man, which was why Aetius approved of him as a companion for Regina. After five years on the Wall she thought she knew her way around, but some of the rougher soldiers, she had been told in no uncertain terms, were not suitable companions for the prefect’s twelve-year-old granddaughter.

Magnus was a good man, then. But he was so slow. His great ham of a hand hovered briefly over the board, but then he withdrew it.

‘Oh, Magnus, come on,’ Regina pleaded. ‘What’s so difficult? It’s only a game of soldiers, and we’ve barely started. The position’s simple.’

‘We haven’t all got a prefect’s blood in our veins, miss,’ he murmured laconically. He settled himself more comfortably, his spear cradled against his chest, and resumed his patient inspection of the board.

‘Well, my backside is getting cold,’ she said. She jumped to her feet and began to pace up and down along the little tiled ridge behind the battlements.

It was a bright autumn day, and the northern British sky was a deep, rich blue. This was a sentry’s look-out point, here on the wall of the fortress of Brocolitia – in fact, strictly speaking Magnus was on sentry duty right now – and she could see across the countryside, to the furthest horizon in every direction. The land here was rolling moorland, bleak even at the height of midsummer, and as autumn drew in it was bleaker still. There was no sign of life save for a single thread of black smoke that rose towards the sky, far to the north, so far away its source was lost in the mist that lingered even now, so close to noon.

And if she looked to left or right, to east and west, she could see the line of the Wall itself, striding away across a natural ridge of hard, black rock.

The Wall was a curtain of tiled brick and concrete, everywhere at least five times a man’s height. A steep-sloped ditch ran along the north side. It was clogged with rubbish and weeds – and in some places the detritus of battles, broken sword blades and dented shields and smashed wheels; sometimes the hairy folk from the north would creep down to scavenge bits of iron. To the south, beyond the line of the road that ran parallel to the Wall, was another broad trench called the vallum. The vallum had been filled in here and there, to provide easier access between the fortresses on the Wall itself and the muddy little community of huts and roundhouses that had, over the generations, grown up to the south.

It was thrilling to think that the Wall’s great line was drawn right across the neck of the country. On a clear day you could see the sentries walking back and forth along its length, all the way to the horizon, like ants on a bit of string. And while on the north side there was nothing but moorland, heather and garbage, on the south side there was a whole string of communities, inhabited by the soldiers and their families, and those who lived off them. It was like a single town, some of the soldiers said, a Thin Town eighty miles long, a belt of drinking and whoring and cock-fighting and gambling, and other vices she understood even less.

But much had changed during the Wall’s long lifetime – so she had learned from Aetius’s dogged teaching. The threat the Wall faced had evolved. Compared to the scattered, disunited tribes faced by Hadrian who built the Wall in the first place, today’s barbarian nations, like the Picts to the north of the Wall, were a much more formidable proposition.

Once, Aetius said, the Empire’s military might had been like the snail of a shell: break through it and you were into the soft, defenceless core of the settled provinces. After the disastrous barbarian incursions of the recent past, that lesson had been learned well. For all its imposing presence, today the Wall was only part of a deep defensive system. Far behind the line of the Wall there were forts in the Pennines and further south, from where any barbarian incursion could be countered. And north of the Wall itself there were more forts – though few of them manned these days. More effective were the arcani who worked among the northern tribes, spies spreading dissension and rumour and bringing back information about possible threats.

Regina had grown to love the Wall. Of course it showed its age. Much of this old fortress had been demolished or abandoned, for much smaller units were stationed here now. And time had inevitably ravaged the great structure. Some of the repair work was visibly cruder than the fine work of earlier generations – in places the old stonework had even been patched up with turf and rubble. But the barbarians had always been pushed back, the Wall reoccupied, the damage by friend or foe repaired, and so it would always be. In the five years since Aetius had brought her here, enclosed by its massive stones, she had come to feel safe, protected by the Wall and the power and continuity it represented.

Conversely, though, she was prone to anxiety over the future. Overall there were far fewer soldiers in Britain than in the past, Aetius said: perhaps ten thousand now, compared to fifty thousand before the disastrous imperial adventure of Constantius, which had stripped Britain of its field troops. Two nights ago a red glow had been easily visible in the night sky to the east, and in the morning there was a great pall of smoke, coming from the direction of the next fortress to the east, Cilurnum. Troops had been despatched there to find out what had happened, and hadn’t yet returned – or if they had, Aetius wasn’t saying so to her. Well, there was nothing she could do about that.

Regina shivered, and rubbed her arms to warm up. The Wall might be a safe place, but it was uncomfortable. The masses of stone retained the cold all through the day. After five years here, though, Regina had got used to the brisk climate, and needed nothing more to keep her warm but her thick woollen tunic. And she had learned never to complain about the rigours of life here, so stripped-down compared to life in the villa, which she still remembered brightly. She had no wish to be called a spoiled child again, even though she knew that as the granddaughter of the prefect she was given special privileges.

‘. . . Ah,’ Magnus said.

She walked back to him. ‘Don’t tell me you’ve moved at last, oh great general.’

‘No. But your grandfather’s come out to play.’ He pointed.

On the southern side of the Wall, Aetius had led his cohort out of the fortress and was drawing them up on parade. Aetius stood straight and tall, an example to his troops. But Regina understood how much effort that cost him, for at sixty-five years old he was plagued by arthritic pains.

The soldiers’ helmets and shields gleamed in the sun, and most of them wore the chill, expressionless bronze parade masks that had so terrified her when she first saw them. But their lines were ragged, with many gaps, and Aetius, waving his arms with exasperation, called out the names of the missing: ‘Marinus! Paternus! Andoc! Mavilodo! . . .’

Regina knew how infuriating Aetius found such ill-discipline and lack of professionalism. Aetius had once served with the comitatensis forces, the highly mobile, well-equipped field army. Now Aetius found himself the prefect of a cohort of the limitaneus, the static border army, and things were very different. These frontier troops had been on station here for generations. Indeed, nowadays most of them were drawn from the local people. According to Aetius, the limitaneus troops had become thoroughly indolent, even immoral. He raged at their habit of bringing actors, acrobats and whores into the fortress itself, and their tendency to drink and even sleep when on watch.

All this was cause for concern, to say the least. Without a meaningful comitatensis in the country, these ragbag troops were all that stood between civilised Britain and the barbarians. And it was up to Aetius to hold them together.

Aetius consulted a clay tablet, and called out a name. One unfortunate trooper stepped forward, a burly, harmless-looking man who didn’t look as if he could run a thousand paces, let alone fight off a barbarian horde.

‘I was only drinking wine to wash down horehound to get rid of my cough, Prefect.’

‘Do we not treat you well? Do you not enjoy medical attention even the citizens of Londinium would not be able to obtain? And is this how you repay us, by dereliction of duty?’

Regina knew that Aetius’s scolding was harder for the miscreant troopers to bear than the lashings that would follow. But now the fat soldier lifted up his arm and shook it, so his bronze purse rattled. ‘And is this how the Emperor repays me? When was the last time you were paid, Prefect?’

Aetius drew himself up. ‘You are paid in kind. The temporary lack of coin—’

‘I must still buy my clothes and my weapons, and bribe that old fool Percennius to give somebody else the latrine duty.’ There was laughter at that. ‘And all for the privilege of waiting for a poke up the arse from some Pict’s wooden spear. Why do you think Paternus and the others have run off?’

Regina stared; she had never seen such defiance. She was uneasily reminded of how that farmer had stood up to her father.

But Aetius was not Marcus.

Aetius took a single step forward and slammed his gloved hand against the man’s temple. At the clang of bone on metal, the man fell sideways into the dirt. Grunting, he rolled on his back – and, Regina saw, he actually touched the hilt of the short sword at his waist. But Aetius stood over him, fists bunched, until he dropped his hand and looked away.

The rest of the troop stood utterly silent.

Aetius pointed at two of them. ‘You and you. Take him. A hundred strokes for drinking on guard, and a hundred more for what he has had to say today.’

The men didn’t move. Even from here Regina could feel the tension. If they were to disobey Aetius’s order now . . . She felt a hot flush in her belly, and wondered if that was fear.

The two troopers, with every show of insolent reluctance, moved to their fallen colleague. But move they did. Aetius stepped back to let the man stand. His arms held behind his back, he was walked towards the whipping post. The tension bled out of the scene. But Regina still felt that odd warmth at her centre.

One of the troopers, glancing up, pointed at her. ‘Look! Septimius – look at that! The red rain has begun . . .’ The other troopers looked up at Regina, and began to point and laugh. Aetius railed at them, but their discipline was gone now.

She felt heat burn in her cheeks. She had no idea what she had done.

Magnus was at her side. He put an arm around her and tried to pull her away. ‘Come now. Put my cloak around you. It’s all right.’

‘I don’t understand,’ she said. And then she felt warmth on her legs. She looked down and saw blood, dripping out from beneath her tunic. She looked up in horror. ‘Magnus! What’s happening to me? Am I dying?’

For all his strength he looked as uncertain and as weak as a child; he couldn’t meet her eyes. ‘Women’s matters,’ he gasped.

Now the soldiers were catcalling. ‘I’ve waited all these years for you to blossom, little flower!’ ‘Come sit on me, your old friend Septimius!’ ‘No, me! Me first!’ One of them had lifted his tunic to pull out his penis, like a floppy piece of rope that he shook at her.

Regina grabbed Magnus’s heavy, musty-smelling woollen cloak and wrapped it around her. Then she clambered down the ladder to the ground and ran over the vallum towards the settlement, hiding her face.

For all Aetius raged at them, the soldiers kept up the baffling, terrifying barrage.

In their five years together at the Wall, Aetius had tried to tell Regina something of the world beyond the Wall. ‘There’s been an awful lot of trouble for everybody. It all started the night the Rhine froze over, and the barbarians just walked into Gaul. But for Britain that wretch Constantius was the one who nailed down the coffin lid . . .’

The problems went Empire-wide, said Aetius. When the Empire had been expanding, new wealth had always been generated, from booty and taxation. But those days were long gone. And with the new, better-equipped, more powerful barbarian enemies, just as economic pressure increased, so did pressure on the borders, and more money had had to be found to pay for the defence of the realm. For a generation there had been problems and instability throughout the western provinces. Sometimes Aetius talked nostalgically about the great Stilicho, military commander in the western provinces, who had protected Britain. Aetius seemed to worship this Stilicho, even though, it turned out, he was a barbarian, Vandal-born. Barbarian or not he had been the effective ruler of the west, under the ineffectual Emperor Honorius. But even the greatest generals grow feeble – and make lethal enemies at court.

And in Britain, since Constantius’s adventure, the problems had been particularly acute.

After Constantius’s subjects had thrown out his hierarchy of officials and tax collectors and inspectors, the cycle of taxation and state spending had broken down. Not only that, there was no mint in Britain, and after the expulsion of the money men there was no way to import coins from the rest of the Empire. Suddenly there weren’t even any coins to circulate.

As everybody hoarded what they had left, people returned to barter. But with its life blood of coinage cut off, the economy was rapidly withering.

‘There’s just no money to pay the troops. You know, I heard that before I was posted here the soldiers even sent a deputation across the ocean to try to get the back pay they were owed. They never returned.’

‘They must have found some other place to live.’

‘Or had their throats slit by barbarians. We’ll never know, will we? The people in the towns actually wrote to the Emperor himself and asked for help. This was only a few years ago. But by then, so it is said, Rome itself had been sacked by the barbarians. Honorius wrote back saying that the British must defend themselves as best they could . . .’

Aetius was worried about Regina’s future. That was why he lectured her about politics and history and wars. He thought it was important to equip her for the challenges of her life.

And Aetius was obviously worried about his own future, too. If you completed twenty years’ military service you could become one of the honestiores – the top folk in society. A career as a soldier was a way for a common man to retire to a nice house in the town or even a villa. But there was no obvious successor to Aetius, here in his station on the Wall, and he had no contact with the diocese’s central command. If he stepped down, the troops would fall apart; he knew that. And besides there was nowhere for him to retire to. He had to hang on.

‘Look,’ he would say, ‘this nonsense in Gaul has to stop. Rome is already back on its feet, and when he gets the chance the Emperor will reassert his authority here.’

‘And things will get back to normal.’

‘Britain has been lost to the Empire before – oh, yes, many times – and each time won back. So it will be this time, I’m sure.’ And when that happened, at last, when the tax collectors returned and the coins started to circulate once more – when the soldiers were properly paid and equipped and there was a secure place for him to retire – Aetius could allow his own career to end.

As it turned out, however, for Aetius it was all going to end much sooner than that. And, far from everything returning to normal, Regina would have to suffer another great disruption.

After her humiliation before the soldiers, Regina fled to Cartumandua.

Carta was cooking a haunch of pork wrapped in straw. She had hung a big iron cauldron from a tripod, and was using tongs to load in fire-hot rocks from the hearth; they sizzled as they hit the water. Her house was a wooden shack, built in the rectangular Roman way. The ‘kitchen’ was just a space around a hearth built in a stone-lined pit, around which you would squat on the ground.

When Regina came bursting in, weeping, Carta dropped the tongs and ran to meet her.

‘Carta, oh Carta, it was awful!’

Carta held Regina’s face to her none-too-clean woollen smock, and let her weep. ‘Hush, hush, child.’ She stroked Regina’s hair as she had when Regina was a pampered child of the villa, and Cartumandua a young girl slave.

Carta herself was still only twenty. Aetius had long made her a freedwoman, and allowed her to seek out her own destiny in this little below-the-Wall community, but Carta still had room in her life for Regina.

When Regina had calmed down enough to show her the blood, Carta clucked disapprovingly. ‘And nobody told you about this? Certainly not that old fool Aetius, I’ll bet.’

Regina gazed in renewed horror at the dried blood. ‘Carta – I’m afraid I’m dying. There must be something terribly wrong.’

‘No. There’s nothing wrong – nothing save that you’re twelve years old.’ And Carta patiently explained to her what had happened to her body, and helped her clean herself, and showed her how to pad herself with a loincloth tied with cords.

In the middle of this Severus came in, carrying a bundle of firewood. He was a soldier, a heavy-set man, his stubble grimed with dirt. He glared at Regina. She had never seen him performing strictly military duties. He only ever worked around the little village, carrying food, repairing buildings, even working in the fields where oats were grown and cattle fed. In the shadow of the Wall the lines between the soldiers and the rest of the population had got very blurred, especially since marriage between the locals and the soldiers had been made legal.

Regina didn’t like Severus. She had always hoped that Carta would take up with Macco, the stolid, silent slave who had accompanied them from the villa. But one night Macco had slipped away, apparently gone to seek his freedom in the countryside beyond the Emperor’s laws. For Severus’s part he seemed somehow jealous of Regina’s relationship with Carta, which long predated his own attachment. Regina wasn’t even sure what Severus’s relationship with Carta was. They certainly weren’t married. Regina thought he gave her some measure of protection, in return for companionship. It wasn’t an uncommon arrangement.

But Carta was in control. Now she just waited until he dropped the wood and went away.

Carta made them both some nettle tea, and they sat on mats on the ground. Regina tried to describe how the soldiers had taunted her – now she was no longer afraid of dying, that seemed worst of all – and Carta comforted her, but told her such attention was something she was going to have to get used to. Slowly Regina calmed down.

Regina glanced around at the smoke-stained walls. The hut was wattle and daub, just mud and straw stuffed into the gaps in the wooden frame.

Carta said, ‘What are you thinking now?’

Regina smiled. ‘About my mother’s kitchen. It was so different. I think I remember a big oven with a dome on it.’

Carta nodded. ‘That’s right. You could put charcoal in it and seal it up. It made perfect bread – that wonderful dry heat. And then there was a raised hearth.’

‘I could never see over the top of that. I wonder if it’s still there.’

‘Yes,’ Carta said firmly. ‘I’m sure of it. You know your grandfather put the villa in the hands of a steward.’

‘But in these times you can’t be sure of anything,’ said Regina.

Carta giggled girlishly. ‘Oh, my. You sound like an old woman! You can trust your grandfather to look after your family’s property. He’s a good man, and family is everything to him. You are everything . . . Won’t he be worried about you? Maybe I should send a message.’

Regina shrugged. ‘Let him worry. He should have told me about the bleeding.’

Carta snorted. ‘I think he’d rather face a thousand blue-faced Picts than that.’

‘Anyway he saw which way I came. If he’s worried he’ll come after me.’

Carta sipped her tea. ‘He doesn’t often come here, to the shadow of the Wall.’

‘Why not?’

‘He doesn’t fit. For one thing he’s older than anybody here.’

‘What? That can’t be true.’

‘Think about it,’ Carta said, eyeing her. ‘You know a good few people here. You’re popular here, as you are everywhere! How many men over forty do you know? How many women over thirty-five?’

None, Regina thought, shocked – even though, she was sure, much older people had been commonplace in her parents’ circle of friends, with wrinkles and white hair, the badges of age.

‘Why is it like this?’

Carta laughed. ‘Because we don’t live in villas. We don’t have servants and slaves to clean our teeth. We have to work hard, all the time. It’s the way it is, little Regina. Only the rich grow old.’

Regina frowned. Even now, she resented being spoken to like that by a slave – even a former slave – even Carta. ‘There was no shame in the way we lived,’ she said hotly. ‘Our family was civilised, in the Roman way.’

To her surprise Cartumandua gazed at Regina coldly. She said, ‘“The allurements of degeneracy: assembly rooms, baths, and smart dinner parties. In their naiveté the British called it civilisation, when it was really all part of their servitude.”’

‘What’s that?’

‘Tacitus. You’re not the only one who’s learning to read, Regina.’ She got up and walked to her cauldron, and poked at the haunch of meat with a long iron skewer.

It was evening, a few days after Regina’s humiliation on the Wall. By flickering candlelight, she was reading, in halting Latin, from the historian Tacitus. ‘“Good fortune and discipline have gone hand in hand over the last eight hundred years to build the Roman state, which destroyed will bring down all together . . .”’ She had asked for Tacitus after Carta’s mild reprimand. This was a speech said to have been given three centuries earlier to rebelling tribes in Gaul by Petillius Cerialis, soon to be governor of Britain.

She was in Aetius’s chalet, one of a row in this little community in the lee of the Wall. It wasn’t grand, just a hut of four rooms built of wattle and daub to the rectangular Roman plan. But it had a tiled floor and a deep hearth, and was cosy and warm. It had been erected when long-stay soldiers had first been allowed to marry and raise families. It was here, during an earlier tour of duty with the border troops, that Aetius had brought his bride Brica, and here that Julia, Regina’s mother, had been born.

Its centrepiece was the lararium, the family shrine which Aetius and Regina had built together after their flight from the villa. The three crudely carved matres in their hooded cloaks sat at the centre of a little circle of gifts of wine and food. But this was a soldier’s shrine, and there were also tokens to such abstract entities as Roma, Victoria and Disciplina, as well as a coin bearing the head of the latest Emperor anybody had heard of, Honorius.

And it was in this chalet that, at Aetius’s insistence, Regina had continued her education. He expected her to become fluent in both her native language and in Latin – and to know the difference; Aetius despised what he called the ‘muddle’, the patois of Latin-flavoured British much favoured by the ordinary people of the behind-the-Wall community. He had her read Tacitus and Caesar, historians and emperors and playwrights, from his store of fragile, ancient papyrus scrolls. She learned to write with styli on tablets of wax on wood, and with ink made of soot and a pen of metal. Later, he promised, he would train her in the art of rhetoric. But he believed in combining the best of the British and Roman traditions, and he also had her memorise long sagas of heroes and monsters in the old British style.

‘“At present, victor and vanquished enjoy peace and the imperial civilisation under the same law on an equal footing. Let your experience of the alternatives prevent you from preferring the ruin that will follow on revolt to the safety that is conferred by obedience . . .”’

There was some disturbance outside. Shouting, what sounded like singing. No doubt the soldiers were getting drunk again. But Aetius didn’t react, and Regina knew she was safe with him.

Aetius sat in his favourite basket chair, sipping beer. ‘Yes, yes . . . the same law on an equal footing. The law is above all of us – the landowners, the senators, even the Emperor himself, whoever that is right now. That is the genius of the old system, you see. It doesn’t matter who is in charge. It is the system itself that has spread so far and sustained itself, even though we have had soldiers and administrators and even emperors chosen from among those who would once have been called barbarians. The system persists, while we come and go.’

Standing there, holding the fragile papyrus in her hand, she said, ‘Like an anthill. The Empire is like an anthill, and we are all just ants, running around.’

He slammed his wooden tankard down on the arm of his chair. ‘Ants? Ants? What are you talking about, girl?’

‘But an anthill organises itself without anybody telling it what to do. And even when one ant dies another takes her place – even the queen. That’s what the Greeks say, and they studied such things. Isn’t your Empire just like that?’

‘Rome is not an anthill, you foolish child!’

So they argued on, both aware of and enjoying their roles, she mischievously provoking, he spluttering and snapping—

The door was thrown open with a crash.

In the doorway, framed by darkness, stood a soldier. He staggered into the room, visibly drunk. When he saw Regina he grinned.

Aetius seemed as shocked as Regina. But he stood a step forward. ‘Septimius,’ he said, his voice like thunder. ‘You’re drunk. And you should be on watch.’

Septimius just laughed, a single bark. ‘Nobody’s on watch, you old fool. What does it matter? I haven’t been paid. You haven’t been paid. Nobody cares any more.’ He took a lurching step into the room. He was still staring at Regina, and she could smell the drink on his breath. He was, she remembered, the soldier who had exposed himself to her when she bled on the Wall.

She backed away, but she found herself pressed against the table and, in the confines of this little chalet, couldn’t retreat any further.

Aetius took a measured step forward. ‘Septimius, get out of here before you make things much worse for yourself.’

‘I don’t think I will be taking any more floggings from you, old man.’ He turned to Regina. ‘You know what I want, don’t you, miss? You’re just ripe for the plucking.’ He reached for her. Regina flinched away, but Septimius grabbed her small breast and pinched it hard.

Aetius barrelled into him, shoulder first. Septimius was slammed against a wall, and the whole chalet shook with the impact. Aetius staggered upright. ‘You keep away from her, you piece of filth—’ He hurled his fist, his mighty fist like a boulder.

But Septimius, drunk as he was, ducked underneath the punch. And as he rose, Regina saw a flash of steel.

‘Grandfather – no!’

She actually heard the blade go in. It rasped on the coarse wool of Aetius’s tunic. Aetius stood, staring at Septimius. Then dark blood gushed from his mouth. He shuddered and fell back, rigid, to the floor.

Septimius’s mouth dropped open, as if he was aware for the first time of where he was, what he had done. He turned and ran into the night. Aetius lay on the floor, breathing in great liquid gurgles.

There was blood on the floor, blood pooling as it once had from her father’s body. Regina forced herself to move. She ran to Aetius, and lifted his heavy head on to her lap. ‘Grandfather! Can you hear me? Oh, Grandfather!’

He tried to speak, coughed, and brought up a gout of dark blood. ‘I’m sorry, little one. So sorry.’

‘No—’

‘Fool. Been a fool, fooling myself. It’s over. The Wall. They’ll leave now, the last of them. No pay, you see, no pay. Cilurnum fell, you know. You saw the fire on the horizon. Cilurnum gone . . .’ He coughed again. ‘Go with Carta.’

‘Cartumandua—’

‘Go with her. Her people. No place for you here. Tell her I said . . .’

She asked the question that had burned in her young heart for five years. If he died, he could never answer it, she might never know. ‘Grandfather – where is my mother?’

‘Rome,’ he gasped. ‘Her sister is there, Helena. So weak, that one. Wouldn’t even wait for you . . .’ He grabbed her shoulder. His palm was slick with blood. ‘Forget her. Julia doesn’t matter. You’re the family now. Take the matres.’

‘No! I won’t go. I won’t leave you.’

He thrashed in his spreading pool of blood, and more crimson fluid gushed from the ripped wound in his chest. ‘Take them . . .’

She reached out and grabbed the little statues from their shelf in the lararium. At last he seemed to relax. She thought he wanted to say more, but his voice was a gurgle and she could make out no words.

Suddenly something broke in her. She pushed away his head, letting it fall to the floor, and ran to the broken doorway, clutching the statues. She looked back once. His eyes were still open, looking at her. She fled into the night.


Chapter 8

Somewhat to my surprise, the Head of St Bridget’s, the school Gina had attended, was welcoming, initially anyhow. She listened to my tale of the photograph, though she was obviously sceptical about my story of a missing sister.

She had me sit in her office, on an armchair before her big polished desk. Ms Gisborne was a slim, elegant woman of maybe fifty-five, with severely cut silver-grey hair. Over a business suit she swore a black academic gown lined with blue – the school colours, as I vaguely remembered from my sister’s day. The office was well-appointed, with a lush blue carpet, ornate plasterwork around the ceiling, a trophy cabinet, a large painting of the school on the wall opposite big windows, lots of expensive-looking desk furniture. It had the feel of a corporate boardroom; perhaps this sanctum was used to impress prospective parents and the local sponsors that seem essential to the well-running of any school these days. But an immense and disturbingly detailed Crucified Christ hung from one wall.

My chair, comically, was too low. I sat there sunk in the thing with my knees halfway up my chest, while the Head loomed over me.

She didn’t remember Gina – but she had taken the trouble to find some of her reports. ‘She came over well: an intelligent, pretty girl, natural leader . . .’ The kind of thing people had always said of Gina. But she held out little hope of tracing any record of any younger sister, and clearly thought it odd that I should even be asking. ‘There was a prep department here in those days – for the under-fives, you understand – but it has long since closed down. The school’s gone through a lot of changes since then. I’ll see if Milly can find the records, but I’m not optimistic. It’s all so long ago – no offence!’

‘None taken.’

While we were waiting for the secretary to go down into the dungeons, Ms Gisborne offered me the choice of a coffee, or a quick tour of the school. I felt restless, embarrassed, foolish, and I knew I would quickly run out of conversation with the headmistress of a Catholic school. I chose the tour. I had a little trouble hauling my bulk out of the tiny chair.

Out we walked.

The school was a place of layered history. A frame of two-storey Victorian-era buildings enclosed a small grassy quadrangle. ‘We encourage the students to play croquet in the summer,’ said Ms Gisborne lightly. ‘Impresses the Oxbridge interviewers.’ The corridors were narrow, the floor hardwood with dirt deeply ground in. There were immense, heroic radiators; huge heating pipes ran beneath the ceiling. We walked past classrooms. Behind thick windows rows of students, some in blue blazers, laboured in unidentifiable tasks.

‘It reminds me of my own school,’ I said uncomfortably.

‘I know how you feel; many parents of your generation feel the same. Narrow corridors. Oppressive ceilings.’ She sighed. ‘Doesn’t create the right atmosphere, but not much we can do short of pulling it all down.’

We passed out of the central block. The peripheral buildings were newer, dating from the fifties through to more recent times. I was shown a library custom-built in the eighties, a bright and attractive building within which there seemed to be as many computer terminals as bookshelves. The students worked steadily enough, so far as I could see, though no doubt the presence of the Head was an encouragement.

Ms Gisborne kept up a kind of sales patter. Once the school had been run by a teaching order of nuns. During the comprehensivisation of Britain’s schools they had left, or been driven out, depending on your point of view. ‘Although we still have contacts with them,’ Ms Gisborne said. ‘And with a number of other Catholic groupings. Since Gina’s time, as I said, we have closed down our preparatory section, and merged administratively with a large boys’ school half a mile away. We now provide what would have been called sixth-form support in your day – sixteen to eighteen-year-olds. Our academic record is good, and . . .’

I suspected she was as bored with me as I was of her, and that half her mind was elsewhere, engaged with the endless, complex task of running the place.

The most spectacular new building was a chapel. It had a concrete roof of elaborate curves. It turned out this was intended to model the tents within which Moses’ flock lived while crossing the desert. Beneath that startling roof the interior space was bright, littered with fragments of red and gold from the long stained glass windows, and there was a smell of incense.

I felt oddly uncomfortable. The school still retained its profoundly religious core, within a shell of reform and renovation, persisting through the decades, an old, dark thing surviving.

Ms Gisborne seemed to sense my unease, and from that moment in the chapel she grew oddly hostile.

‘Tell me, when was the last time you were in a church?’

‘Two weeks ago, for my father’s funeral,’ I said, a bit harshly.

‘I’m sorry,’ she said evenly. ‘Was your parents’ faith strong?’

‘Yes. But I’m not my parents.’

‘Do you regret having had a Catholic education?’

‘I don’t know. It was such a huge part of my life, I can’t imagine how I might have turned out if I hadn’t.’

‘You will have left school with a strong moral sense, a sense of something bigger than you are. Even if you reject the answers, you keep the questions: Where did I come from, where am I going? What does my life mean?’ She was smiling, her face strong and assured. ‘Whether you turn away from the faith or not, at least you have been exposed to its reality and potential. Isn’t that a legacy worth taking away?’

‘Do you think your secretary will have finished by now?’

‘More than likely. You know, I’m surprised you came here, searching for this mysterious “sister”.’

‘Why? Where else would I go?’

‘To your family, of course. To Gina. Perhaps you aren’t very close. Pity.’ She led the way out of the chapel, back across the compound to the main block.

*

The secretary, Milly, had indeed come up with a stack of old prep-school records. Forty years old, they were sheets of yellowed paper, some ruled into columns by hand, closely handwritten or typed, and kept in battered-looking box files. Somewhere there must be similarly dusty fossils of my own school career, I realised bleakly.

Ms Gisborne riffled through the boxes briskly, running a manicured nail down rows of names. I could see she was getting nowhere. ‘There’s nobody with the surname Poole in here,’ she said. ‘You can see I’ve looked a year or two to either side of—’

‘Perhaps you could try another name. Casella.’

She frowned at me. ‘What’s that?’

‘My mother’s maiden name. Maybe that was how she registered the child.’

She sighed and closed the box file. ‘I fear we are wasting our time, Mr Poole.’

‘I have the photograph,’ I said plaintively.

‘But that’s all you have.’ She didn’t sound sympathetic. ‘There are many possible explanations. Perhaps it was a cousin, a more distant relative. Or simply another child, a playmate, with a chance resemblance.’

I struggled to say what I felt. ‘You must see this is important to me.’

She stared at me, an intimidating headmistress faced by an awkward student. But she turned back to the first of her box files and began again.

It took her five more minutes to find it. ‘Ah,’ she said reluctantly. ‘Casella. Rosa Casella, first attended 1962 . . .’

I found my breath was short. Perhaps on some level I hadn’t quite believed in the reality of this lost sibling after all, even given the photograph. But now I had a kind of confirmation. Even a name – Rosa. ‘What happened to her?’

Ms Gisborne riffled through a couple of pages. ‘When she reached primary school age she was transferred – ah, here we are – to a school in Rome . . .’ She read on.

I sat there feeling, of all things, jealous. Why should this mysterious Rosa have had the benefit of an education in some fancy Roman college? Why not me?

Abruptly Ms Gisborne dropped the pages back in the box file and closed it with a snap. ‘I’m sorry. This is too irregular. I shouldn’t be telling you this. The connection is only through what you claim was your mother’s maiden name—’

I guessed at another connection. ‘This school in Rome. Was it run by a Catholic order?’

‘Mr Poole—’

‘The Puissant Order of Holy Mary Queen of Virgins?’

‘Mr Poole.’ She stood up.

‘It was the Order, wasn’t it? That was the name you just read.’ It was a strange situation. I couldn’t understand her sudden hostility when we had got to the records of the Order. It was as if she was defending it – but why I had no idea. Perhaps she had something to hide. I stabbed in the dark. ‘Does this school have links to the Order too? Is that why you’re suddenly so defensive?’

She walked to the door. ‘Good day to you now.’ As if by magic Milly opened the door, apparently waiting to throw me out.

I stood up. ‘Thanks for your time. And you know – you’re right. I will go see Gina. I should have gone there first.’ I smiled, as coldly as I could. ‘And if I find out anything that embarrasses your school and its murky past you can be sure I’ll broadcast it.’

Ms Gisborne’s face was as expressionless as a statue’s. ‘You are an unpleasant and flawed man, Mr Poole. Good day to you.’

And, as the big school door was closed against me, unpleasant and flawed was just how I felt – along with a big dose of good old Catholic guilt.

Guilty or not, on the way home I used my mobile to book a flight to Miami.


Chapter 9

The journey south from the Wall, through a dismal, closed-in British autumn, was a blur, a bad dream. It was nothing like the adventure with Aetius, five years earlier. This time the three of them – Regina, Cartumandua and Severus – weren’t even riding in a proper carriage but in a crude, dirty stinking cart used for carrying hay, and cattle muck. In five years the road had decayed badly, with the roadside ditches clogged with weeds and rubbish, the waystones tumbled, smashed or stolen, and potholes where the locals had prised cobbles out of the surface for building materials. The waystations and inns seemed a lot more run down too.

But Regina didn’t care.

She sat in the back of the cart with Cartumandua, wrapped in her cucullus, hunched over on herself, with the three matres clutched to her belly. She didn’t talk, wouldn’t play games, and was reluctant to eat. She wasn’t even afraid, despite Severus’s constant, gloomy warnings of the danger they faced from bacaudae. These wanderers who plagued the countryside were refugees from failed towns and villas, or barbarian relics of beaten-back invasions, or even former soldiers who had abandoned their posts. The bacaudae were symptoms of the slow breakdown of the diocese’s society, and all had to be assumed a threat.

She slept as much as she could, though her dozing was interrupted by the jolting of the cart. At night she lay on straw-stuffed pallets, or sometimes just on blankets and cloaks scattered on dirt floors, listening to Severus’s drunken fumblings at Cartumandua. Sometimes she stayed awake all through the night, until the dawn came. At least she was alone in the dark. And if she stayed awake she had a better chance of escaping into the oblivion of sleep during the misery of the day.

But when she did sleep, each time she woke she was disappointed to be back in this uncomfortable reality, the endless, meaningless, arrow-straight road surface, and to the fact that she was alone now, alone save for the matres – and perhaps her mother, who had abandoned her to go to Rome.

At last they approached a walled town. The town was set beside a river, on a plain studded with farmsteads. Beyond the town a hillside rose steeply, with a scattering of buildings on its flanks and at its summit.

The town’s wall was at least twice Regina’s height. It was faced with square tiles of grey slate, but in places the slates had decayed away or had been stripped off, exposing a core of big rubble blocks set in concrete, interspersed with layers of flat red bricks. It would have been dwarfed, of course, by the great northern Wall.

They came to a gate, a massive structure with two cylindrical towers topped with battlements. There were two large entrances through which the road passed, and two smaller side passages, evidently meant for people. But the side passages were blocked with rubble, and one of the big archways had collapsed.

A man stood before the gate, blocking their way. He wore the remnants of a soldier’s armour, strips of tarnished metal held in place over his chest by much-patched leather bands. He was armed – but only, comically, with what looked like a farmer’s iron scythe. Severus negotiated. As a former soldier he had a basis of contact with the gatekeeper, and they shared dull, incomprehensible details of assignments and ranks and duties.

From the walls, other men watched, men armed with swords and bows. They peered down speculatively at Regina and Carta. Regina stayed hunched inside her cloak, trying to make herself shapeless and insignificant.

Old soldier or not, Severus had to pay a toll to be allowed into the town, at which he grumbled loudly. The cart rattled through the gateway, jolting over debris. The wall was thick enough that the gateway was a kind of tunnel, and the clatter of the horses’ hooves echoed briefly.

When they emerged into the light again, they were inside the town – but Regina’s first impression was of green. Away from the road almost every bit of land was farmed, given over to orchards and vegetable gardens. Animals wandered: sheep, goats, chickens, even a pig rooting at a broken bit of the roadway. People bustled, adults and children walking or running everywhere, all of them dressed in simple woollen tunics and cloaks. There was a strong stink of animals, of cooking food, and a more powerful stench underlying it all, the stench of sewage.

It wasn’t like a town at all. It was a slice of countryside, cut out by the wall. But here and there grander structures – arches, columns – loomed out of the green, and threads of smoke lifted to the sky.

Under Severus’s direction the cart nudged forward cautiously through the crowd.

Carta murmured to Regina, ‘Well, we have arrived. Do you know where you are?’ When Regina didn’t answer, she said, ‘Do you even care?’

‘Verulamium,’ Regina snapped. ‘I’m not stupid.’

Carta smiled. ‘But I would call it “Verlamion”. This was the town of the Catuvellauni, my people. In the days when we battled Caesar himself, under our great king Cymbeline—’

‘I know all that. So you’ve come home.’

‘Yes.’ Carta leaned and faced her. ‘But it is my home,’ she said. ‘I am no slave now.’

‘Am I to be your slave, Cartumandua?’

‘No. But you are a guest here. You will remember that.’

Regina turned away, not wanting to be with Carta, not wanting to be here in Verulamium, not wanting to be anywhere. But even she was impressed when the cart pulled up at a grand town house, set at the corner of two intersecting streets. A central courtyard was bordered by an open cloister lined by slim columns. In the courtyard itself was a hut that might have been a porter’s lodge, but it was boarded up. There were some signs of dilapidation, but the white-painted walls and the red tiled roofs were mostly intact.

Three people came out of the buildings. An older man and a woman were similarly dressed, in plain woollen tunics, but the younger man wore brighter colours. The woman, it turned out, was a servant, called Marina. She helped Severus remove the horses’ harness, and led them away to a small stable outside the main compound.

‘Marina is a servant, but not a slave,’ Carta murmured in Regina’s ear. ‘Remember that.’

The older man, beaming, embraced Carta. But he seemed to shun Severus. He turned to Regina and bowed politely. ‘Cartumandua wrote to tell me all about you. You’re very welcome in our home. I am Carta’s uncle – the brother of her mother. My name is Carausias.’ He was a short, stocky man, shorter than Carta, with the big, callused hands of a farm labourer. He had Carta’s dark colouring, deep brown eyes and broad features, though his neatly cropped black hair was shot with grey, and his wide nose was flattened and crooked, as if it had been broken.

‘And this is my son. His name is Amator.’

The boy was about eighteen. His tunic was short and extravagantly coloured, and he had it pinned over one shoulder by a silver brooch, leaving the other shoulder bare. He had the family colouring, and his features, as wide and blunt as Carta’s or her uncle’s, could not have been called handsome. But as he bowed to Regina, wordless, his gaze was intense.

She felt something stir inside her: something warm, even exciting – and yet tinged with the fear and disgust she had first known when confronted by Septimius’s drunken lust. She turned away, confused. She was aware of the boy’s gaze following her.

As Carta, Severus and the others unloaded the cart, Carausias took her to her room where she would sleep. It had a plain tile floor and green-painted walls. To Regina’s dismay there were two beds in here, along with small cupboards and trunks. ‘Will I share with Carta?’

‘Well, no.’ Awkwardly he said, ‘Carta and, um, Severus will want to be together. I’ve opened up another of the rooms for them, where the roof isn’t too bad . . . You will share with Marina.’

‘With the servant?’

He stiffened. ‘Marina is a good woman, and she is clean and quiet. I am sure you will be fine.’ He hesitated. ‘Look – Carta has told me what happened. I know things have been difficult.’

‘I am grateful for your hospitality.’

He waved a hand. ‘It doesn’t matter. I will ask Marina to sleep elsewhere, just for a while, until you find your bearings. Even the kitchen, perhaps. She’s a good soul; she won’t mind. You can have the room to yourself for a bit. How would that be?’

She took a step into the room. ‘Thank you.’

‘Would you like to rest? If you need to bathe—’

‘No.’

‘When it’s time to eat—’

‘Could I eat in here? In my room?’

Carausias seemed taken aback, but he spread his broad hands. ‘I don’t see why not. I’ll send Carta to talk to you later.’

‘Yes. That will be fine . . .’ She shut the door on the kindly little man, and receded into the darkness and silence with relief.

She curled up on one of the couches – the one that smelled more fresh – and slept until Carta came, with a small bowl of water for her to wash and clean her clothes.

That first day she emerged only to use the latrine in the little bathhouse. Carta brought her food, mildly reminding her that she would be welcome to eat with the family. Regina stirred from the couch only to set up her lararium, just an improvised little shrine in an emptied-out cupboard, with the three matres standing sullen and silent at its centre. She lit a candle beside them, and gave them bits of her food and the watered-down wine that came with it.

They wouldn’t indulge her for ever.

On the second day Carta forced Regina out of the room, and walked her in a slow circle around the courtyard, showing her the layout of the house.

‘Here we have the triclinium.’ It was the Latin word for a dining room, deriving from the couch that ran around three sides of the room. The mosaic floor was intact, and the walls’ painted designs, mock pillars and glimpses of fabulous gardens, were clean and neat, though they looked faded. In one corner of the compound was a still grander room, but it was cluttered by low tables and cooking implements, pots, pans and heaps of crockery and cutlery; a row of narrow-based amphorae leaned against one wall. ‘This was a reception room,’ Carta said a little wistfully. ‘Now it’s a kitchen. It even had under-floor heating, but Carausias says you can’t get the workmen to maintain it. Anyhow the cooking keeps it warm enough. And the courtyard faces south, you know; in the summer it’s quite a suntrap.’

There were private rooms along the two remaining sides of the courtyard, a small bathhouse, and a narrow staircase that led down to the family shrine. The house was a grand place, if not as grand as her parents’ villa had been. But it had obviously seen better days. Many of the rooms were boarded up, and one showed signs of a fire.

As they walked she saw a flash of colour, a lithe movement on the far side of the courtyard. It was the boy, Amator. He had been tracking them, watching her with that heavy, liquid gaze.

Regina retreated to her room as soon as she could get away from Carta.

On the third day there was a knock on the door. She opened it, expecting Carta again. It was Carausias. He smiled at her, his hands folded over his belly. ‘May I come in?’

‘I—’

Before she could resist he had stepped through the doorway. He glanced around at the room, her little piles of clothes and effects, and nodded respectfully at her lararium. ‘I’m terribly sorry, my dear, but I’m afraid Marina needs her room back. She’s hardly comfortable sleeping in the kitchen. And besides she’s run out of clean clothes.’

‘Fine,’ Regina snapped, and she sat on her bed, arms folded. ‘Let the servant back in. I’ll sleep in the kitchen. Or in the stable with the horses.’

‘Now, that’s absurd.’ He crouched before her, his features softened in the gloom. ‘We only want to make you feel welcome. Welcome and safe.’

‘I don’t want to be here. I don’t want to be with you.’

He looked hurt. ‘Then where do you want to be?’

‘In Rome,’ she said. ‘With my mother.’

He sighed. ‘But Gaul is full of barbarians, my dear. I don’t think anybody is going to be travelling to Rome for some time. Not until things settle down. And in the meantime,’ a little more sharply, ‘perhaps it’s time you made the best of it.’

She laughed at him. ‘What best? There is no best. I’m stuck here in this dump. And—’

‘But this dump is all that’s available,’ he said, his voice steady but firm. ‘Listen to me now.

‘Not long ago I and my wife and my son, all of us, were servants, like Marina. We worked on a villa, not far from the town walls. When the troubles began, things got difficult for the owners. They were extravagant, and they didn’t want to stop their spending, even when their savings ran low. They tried to sell us – sell us all, to work as farm labourers – but we were not slaves. In the end the owners fled, taking everything of value from the villa – the money, the jewellery, the pottery, even much of the furniture. But they abandoned the buildings, and the land. And us.

‘And so we took over. We began to work the land ourselves. We brought in our relatives and friends to live on the farmsteads. We soon had a surplus, which we brought into the town to buy goods for ourselves. This is only three harvests ago.

‘After the second year we had accumulated enough to be able to buy this town house, from an owner desperate to flee to Londinium. Though stewards still run our villa, it is safer for us within the walls.

‘We have done well. There are only ten houses like this left within the walls of the city, and of those three are empty. No doubt things will settle down, when the Emperor overcomes his troubles. But in the meantime, we will do what we Catuvellaunians have always done. We will work hard, and we will support each other, and we will get by.’

He stood up. ‘You are not even Catuvellaunian. But Carta has brought you here. I am inviting you to become part of this family, this community. You will have to work hard, for we all must work. If you do, you are welcome. If not – well, we can’t even afford another servant. You must understand this.’ He stood over her, waiting.

At length she said, ‘The kitchen.’

‘What?’

‘I’d like to go to the kitchen. Please.’

He seemed nonplussed. But he said, ‘Very well.’ He held out his hand.

Marina was working in the kitchen, making lunch for the family. There was a rich smell of fish sauce, which Marina was mixing into a salad of pulses and fruit. She was a stolid, cheerful-looking woman of about thirty. She wore her brown hair pulled back in a simple bun. She smiled at Regina, apparently not offended at this stranger who had stolen her room for so long.

Regina looked around. Shelves had been fixed to the walls over grand, fading paintings; on them were stacked mortars, colanders, cheese presses, and beakers, flagons, platters and bowls of metal, glass and pottery. The amphorae leaning against the walls had once, according to their inscriptions, contained olive oil, dates, figs, fish sauce and spices from the east. Now, much repaired, they contained nuts, wheat, barley, oats, and the flesh of animals and fish, salted, pickled or smoked.

There was no oven, but a hearth had been set up in the middle of the mosaic floor, and a chimney cut crudely into the ceiling. No fire burned today, but soot stained the paint-work of the ceiling and upper walls. Many of the mosaic’s tesserae had been cracked or charred by the heat. A gridiron was set over the charred patch, with a large cauldron suspended from a chain above it. Regina could see that the mosaic had featured a girl, slim and pale, surrounded by leaping dolphins.

Marina nodded to a quern stone, set up in the corner of the room. ‘We need flour. I’ll bake some bread later. Do you know how to use the stone? . . .’

And so Regina, under Marina’s instructions, sat on the floor and began to grind wheat. The familiar, eternal smells and sounds of the kitchen soon immersed her, and as she worked at the stone, her muscles tingling with the unaccustomed effort, she felt her obsessive thoughts dissolve.

She hardly noticed when the tears started.

Marina did, though. The servant came to embrace her, patting her back, making sure she didn’t make a mess of the few gritty handfuls of flour she had managed to produce.

The next day Carausias took Regina for a walk through the town. They were to go shopping in the Forum.

They set off in bright mid-morning – it was a cold, clear, crisp October day – but Carausias warned Regina she had to be alert. ‘You were protected in your villa, and even on the Wall. But in the town it’s different. People don’t behave very nicely. There are plenty who’ll slit your purse – or slit your throat for their trouble . . .’

Regina listened. But she had found her way around the Thin Town, and had endured similar warnings from Aetius since the age of seven.

The town, surrounded by its walls, was shaped like a lozenge. It was criss-crossed by a grid pattern of streets, dominated by the road from the north that passed through the town towards Londinium in the south. A great arch spanned the Londinium road. Regina stared at this monument of carved marble, more ornate than any single structure she had seen in her young life. But ivy and lichen clung to its face, obliterating the inscription on the lintel, and a bored-looking crow hopped about on its guano-streaked carapace.

Near the arch the road passed close by a very strange building. It was an open space bounded by a semicircular wall several times her height, with steps leading up to its parapet. It was, said Carausias, the theatre. When she asked if she could climb the steps, he agreed, smiling indulgently.

The steps were wooden, and were old and broken. At the parapet she found herself looking down into a bowl. Sloping terraces were covered by semi-circular rows of wooden seats, now broken and stained. At the front was a stage like a little temple, fronted by four slim columns. The only performers on the stage right now were mice, a pair of which scuttled from pillar to pillar.

Carausias followed, wheezing a little with the exertion. ‘You could seat four hundred people in here. And the plays – some of them went over my head, but I liked the fabula togata, the comedies like “The Accusation” and “What You Will”. And then there were the farces – my late wife was especially fond of “The Vine Gatherers” – how we laughed at that one, where the fellow with the grape basket falls over, and . . .’

None of this meant much to Regina. She only knew what a play was through her readings with her grandfather. The theatre was full of rubbish, a compost of rotting food waste and rubble and smashed pottery and even what looked like the bloating corpse of a donkey, all littered by the dead leaves of autumn. The garbage was rising like a slow tide up the bank of seats, and when the wind turned, a stench of rot hit her.

Carausias sighed, plucked her sleeve, and led her down the stairs.

They cut down a side street, heading for the Forum. This street was lined with shops. They were long, narrow buildings, set very close together, with workshops and dwellings in the rear sections. Peering inside, Regina recognised a butcher’s shop, a carpenter’s, and a metal-worker’s; the butcher’s was doing the briskest business. But several of the shops were closed up.

Carausias said regretfully, ‘Here, only a few years back, you could buy the finest pottery – imported if you want, even Samian, but the stuff from the west country and the north was just as good and a lot more affordable. Now you can’t get new pots no matter what you pay; we just have to make do and mend, until the Emperor sorts himself out.’ He eyed her. ‘What about you, Regina? Have you thought how you’d like to occupy yourself when you’re older? Perhaps you could learn pottery. I bet this shop could be bought for a song.’

Regina had no idea how pottery was made, but imagined it must involve sticky messes of clay and a lot of hard work. She said politely, ‘I don’t think I’d be enough of an artist for that, Carausias.’

They reached the Forum. It was an open square, crowded with stalls of canvas and wood. People thronged, buying and selling, immersed in a cloudy stink of spices, meat, vegetables, and animal dung. Chickens ran clucking, chased by grimy-faced children.

But around this mêlée the Forum was surrounded on three sides by small temples and colonnaded walkways. And on the fourth side was a great hall, constructed of brick, flint and mortar, and roofed with red tile. It loomed over the rest of the town. Regina gaped. Aside from the Wall itself she had never seen anything built on such a scale.

Carausias gently tucked his finger under her chin and closed her mouth. ‘Now you must be careful, for if the villains see you are distracted—’

‘Is it a temple?’

‘No – although the Basilica does host a shrine to the Aedes, the tribal god, as well as shrines to the Christ and the Emperor. Look, can you read the inscription up there?’

She squinted, trying to make out the chipped Latin markings: ‘“To the Emperor Titus Caesar Vespasian, Son of the Deified Vespasian” . . .’

‘This is the Basilica. It is here that the town council meets, that the court settles disputes, that offices of tax and census operate – there are school rooms too.’

Under the imperial administration, the towns had been the centre of local government. Nowadays, though the tax system had pretty much imploded after the rebellion during Constantius’s reign, the local landowners kept up the court system, and were discussing ways to raise levies to keep up the town’s amenities, like the sewers, the baths and the Basilica itself, which were slowly falling into disrepair. These would all be temporary measures, of course, Carausias continued to insist, until the Emperor resolved his difficulties.

‘But people ought to show a little more civic responsibility,’ he complained. ‘Nowadays people will sink endless amounts of money into their villas or town houses, while they let the sewers of Verulamium go to ruin. There has always been a tension in your Roman between civic responsibility and a veneration of the family, living and dead. In times of hardship he retreats to the family, you see. But how does he think the soldiers who protect him will be paid, if not for taxes, and how will taxes be collected, if not for the towns? Eh, eh? And that’s why I pay for keeping up sewers and water pipes and all the rest. I know where my interests lie.’

Regina wasn’t much interested in this.

Carausias and Regina moved through the Forum, checking the stalls. They were particularly seeking spices, olive oil, and above all pottery. But they found little but local produce. Much of the commerce was conducted in kind – meat for vegetables, a bit of second-hand pottery for some shoe nails – though some people, including Carausias, used handwritten scrips.

The fruit and vegetables on display looked poor to Regina. She fingered a bunch of spindly, discoloured carrots. Carausias said dismissively, ‘You get folk from the town moving out into fields not tilled since their great-grandfathers were alive. They haven’t the first idea. And this is the result.’ Regina put down the carrots guiltily. They had come from a stall manned by a thin woman with sallow, dirty skin and protruding teeth. A swollen-bellied child clung to her leg.

When they had done their shopping, mostly unsuccessfully, Carausias led her back to the Londinium road, and they walked away from the Forum, heading further south-east.

They came to a temple. It was set in a place where the main road forked, and it had been shaped by its location into a v-shape, a triangular courtyard before a purple-painted building.

There was a scent, like woodsmoke. Regina sniffed. ‘That’s lovely.’

‘Burnt pine cones.’ Carausias watched her carefully. ‘Do you know what this place is? What about the inscription?’ Set over the main entrance to the courtyard, it was a dedication to the dendrophori of the town. ‘That word means “branch bearers”.’

‘I don’t understand.’

Carausias touched her shoulder. ‘Child, Cartumandua told me what became of your father.’

She felt her face close up.

‘This is a temple to Cybele, who is popular here. I myself come here to worship. If you would like to come inside—’

‘No,’ she snapped.

‘You should make your peace with the gods – and with your father’s memory – and with yourself.’

‘Not today.’

‘Well, perhaps that is wise. But the temple will always be here, waiting for you. Shall we go and see what Marina has prepared for us to eat? And we still have water to fetch.’

He took her hand and they walked together, back through the grubby bustle of Verulamium, towards home.

At Carta’s insistence she had brought her scrolls and tablets with her from the Wall. Carta said that she should try to keep up her studies, for it was surely what Aetius would have wanted.

At first she tried. She would study in the courtyard of the house, or in her room when Marina was not there. But she had to work alone. There was nobody here who could tutor her. For all his obvious business acumen and firm grasp of people, Carausias was no more educated than his niece, and beyond telling anecdotes of half-remembered plays from a decade before, he could not help her. He certainly couldn’t afford to hire a tutor.

Gradually she got bored with her solitary studying. And as the weeks wore on, the days shortening as winter approached, the work came to seem less and less worthwhile. Who was ever going to care if she remembered lists of emperors and their accession dates or not? Nobody in Verulamium was sure who the current emperor was.

And then there was Amator to distract her.

One day, as she was trying to study in her room, Amator came wandering in. ‘Study, study, study,’ he teased her. ‘All you ever do. You’re so boring.’

‘And you are a lazy clod with nothing better to do than annoy people,’ she shot back, repeating one of his father’s taunts.

He strolled to Marina’s bed. Grinning at her, he got to his knees and felt about in the space beneath the pallet. ‘Aha!’ he proclaimed in triumph, and he pulled out a bit of bloody rag. It was one of the loincloths Marina used to pad herself during her periods. He sniffed the dried blood and rubbed it against his cheek. ‘Ah, the scent of a woman . . .’

Regina was laughing, and was outraged. She put down her papyrus and came after him. ‘That’s disgusting! Give it back!’

But he wouldn’t, and they chased around the room for a while. They had developed a way of chasing without touching, of coming close but not quite into contact, a game with subtle, unspoken rules.

At length he yielded, threw himself down on Marina’s bed, and tucked the bloody little relic back where it had come from.

‘She’ll know,’ said Regina.

‘So what if she does? It’s only Marina.’ He got up again and walked to her lararium, in one corner. ‘I’ve never taken a proper look at this before.’ He picked up one of the matres. ‘By Cybele’s left nipple, how ugly.’

‘Put it down.’

‘And how cheap.’

‘Put it down.’

He looked up, startled at her tone. ‘All right, all right.’ He put down the little statuette – not in the right place; she promised herself she would fix it later. He said, ‘So every day you waste good food and wine on these bits of nonsense.’ He eyed her. ‘But have you ever seen a real god?’

‘What do you mean?’

For answer he beckoned her, and tiptoed out of the room. Of course, she followed.

Amator had his own chores to complete. Carausias was trying to train him to run the house, the cause of much conflict between the two of them. But he always seemed to have plenty of spare time, and he seemed happy to spend a lot of it with Regina. When he discovered she liked ‘soldiers’ he proclaimed himself an expert, dug out an old set from some corner of the house, and set it up in the courtyard where they would play. Or he would play ball-catching games with her, or simply chase her through the colonnades, or in the open spaces beyond the town walls. Gradually, almost tentatively, a relationship had built up between them.

But there was an edge to Amator. At eighteen he was so much older than she was. Perhaps she enjoyed the undercurrent of danger that she sensed about him, a boy who knew so much more than she did, had surely done so much more, and yet was so inexplicably interested in her. Amator was mysterious, disturbing, somehow enchanting – but above all he was fun, and he always seemed to dress with colour and style, unlike the drab townsfolk.

Cartumandua maintained a frosty silence about all this.

They walked around the courtyard until they came to the head of the stone stairs that led to Carausias’s shrine.

She stepped back. ‘No. I mustn’t go down there. Carausias wouldn’t like it.’

‘Well, Carausias doesn’t like being bald and fat and old, but he’s got to live with it. Come on – unless you’re scared.’ He set foot on one step, then another, and was suddenly trotting down and out of sight.

After a heartbeat’s hesitation, she followed.

The shrine was just a pit in the ground. She could hear Amator scratching, and then he held up a candle. His face seemed to hover in the dark.

In the uncertain light she could see that above the stone-work of this little underground shrine there was a layer of darker earth. When she probed at it, it crumbled, and left black on the fingers, like soot. Later she would discover that twice during its short history Verulamium had been burned to the ground, and these burnt ash layers were relics of those catastrophes.

An arched hollow had been cut into the wall. In it stood a little statuette, apparently bronze, of a man riding a horse. His outsized head bore a crested helmet. Small offerings had been laid out before him, perhaps fragments of food.

‘Behold,’ said Amator mock-sepulchrally. ‘Mars Toutatis, the warrior god of the Catuvellauni. Held to be the Mars of Rome, while that was politically convenient. What now – do you think he will become the Christ? Will we have to carve a chi-rho above his head?’

‘You shouldn’t talk like that,’ she whispered.

‘Or what? Is his horse going to piss down my leg?’

‘We shouldn’t be down here.’

‘I dare say you’re right. But nobody is going to know.’ He bent forward and blew out the flame. The darkness was complete, save only for the faintest of diffuse daylight glows from the stair well. She could sense his heavy warmth, less than a hand’s breadth from her, and his breath was hot on her cheek.

He backed away, his tunic rustling softly. ‘Now we share a secret.’ He laughed, and his feet clattered on the stairs. She followed him into the daylight, but when she reached the ground, he had gone.


Chapter 10

Miami Airport was a thoroughly unpleasant place. The queues of grimy adults and unhappy kids before the immigration barriers were as long and slow-moving as I could remember in any American airport.

I’d taken many trips to the States over the years, for work, vacations – and in pursuit of my sister. After going to work in America some fifteen years before, Gina had come home only a handful of times, most recently, and even then grudgingly, for our father’s funeral. Her two boys were the only kids in the family – that I knew of, I reminded myself, thinking of Rosa. They had quickly become precious to me, no doubt through some mixture of sentiment and genetic longing. But to get to see them, every time I had to endure these red-eye flights and the ferocity of US immigration controllers.

Outside the terminal, the weather seemed unseasonably humid and hot for October. Nobody was there to greet me, of course. I took a cab from the airport to my hotel in Miami Beach. I was only maybe twenty miles from my sister. But taking a hotel room was my habit. I’d long learned not to put unnecessary pressure on Gina by actually having her put me up, despite my having flown around the world to see her.

I generally stayed at Best Westerns, but for this trip I’d decided to spend a little money, and had used the internet to find a room at a big spa hotel on the coast. The hotel’s air conditioning was ferocious, of course, and the temperature must have dropped twenty degrees as I stepped through the sliding doors to reception. But I was pleased with the plush, sweeping interior, the atrium done out in tiles of chrome and purple, the huge sunken bar, the glimpses of chlorine-blue pools beyond wide glass doors. Meeting rooms in bays clustered around the atrium; evidently the hotel relied a lot on corporate business, and I wondered if Gina got much work here.

My room was on the twelfth floor. I turned on the TV and briskly unpacked. The room was big, expansive, with a balcony that gave a view of the sea – at least it did if you crowded right up against the rail, and peered past the flank of the building and across a busy highway. It was late afternoon, but as always after a transatlantic flight it was eerie to see the sun still stranded so high above the horizon. I’ve always found flying tough.

I knew I should shower, have a drink, sleep as long as possible. But I felt restless, vaguely disturbed; right now my life seemed to be too complicated to let me relax.

I put on a fresh shirt, grabbed a handful of dollars, made sure I had pocketed my magnetic room card, and went out to the elevator.

I walked through the bar, through those big picture-windows glass doors, and out to the pool area, a complex miniature landscape of white concrete. The heat was heavy, steamy, and my English trousers, shoes and socks felt ridiculously heavy. For sure I wished I had brought a hat.

There were only a few people by the pool. A group of thirty-something women, bronzed, in bikinis, a little over-weight, had gathered on sun loungers and were cooing over images in a digital camera. Housewives attending the hotel’s health club, perhaps.

There was an ungated gap in the rear wall of the pool area. I passed through, and walked down a short path edged by long grass. I found myself on a boardwalk, a long wooden walkway standing over the sand and grass on low stilts. It stretched to my left and right, to north and south. Before me, beyond a broad stretch of pale gold sand, was the sea. There was a breeze in my face, hot but blustery. I could see nobody swimming, and a red flag fluttered over a small stilted structure, maybe a coastguard’s station. Hurricane Jonathan was rattling around the west Atlantic; it wasn’t expected to touch down on land but was creating swell and wind.

I wasn’t planning to swim anyhow.

I knew that if I walked south I would approach the town centre, so I turned that way and set off. I walked briskly past a series of gargantuan hotels, great Art Deco confections of concrete in shocking pink or electric blue, like spaceships parked along the Atlantic coast. The boardwalk was easy on the feet, but I seemed to be the only stroller. A few people passed me, or overtook me, joggers or speed-walkers, mostly young professional-looking types, dressed in lycra or track-suits, tiny headphones clamped to their heads, their faces closed, unseeing. At regular intervals there were little open kiosks, with big buttons you could press to call for police help.

This was my first time in Miami Beach. Gina had moved here only nine months earlier. She ran a small company in partnership with her husband of fifteen years, a New Yorker called Dan Bazalget. They had met in New York during an electronics product launch event; they had both been working in PR, for the same company on different sides of the Atlantic. They had already been in their thirties, with the complicated pasts you acquire by that age; Gina had a childless divorce behind her, and Dan actually had a twenty-year-old daughter, who I’d never met. But once they had glommed on to each other they had soon gone into business together, and then sailed into parenthood, producing two fine boys as easily as shelling peas, despite Gina’s age. Now, based in Gina’s Florida inheritance, they sold something called ‘conference visioning and management’ – coordinating probably unnecessary conferences for senior business types.

My father the accountant had always mocked Gina’s job title. ‘I mean, can you take a degree in “conference visioning”?’ he would ask. Well, actually, yes, you could. I didn’t begrudge Gina her thoroughly modern choice of career or her commercial success – not much, anyhow, given the usual sibling-rivalry envy for a sister who in every aspect of her life had always seemed to do better than I ever had.

When I had passed most of the big hotels I cut inland, through an alleyway. I crossed Ocean Drive, where even the police officers wore skintight shorts, to reach a main street called Collins Avenue. I bought a small tourist map for a few dollars from a drug store, and briskly toured Miami Beach’s highlights. There was an Art Deco area, a small district peppered with ornately decorated buildings – hotels, private homes, banks, bars, some set behind heavy security gates. The most beautiful building of all seemed to be the town’s main post office, a pointlessly grand edifice across whose magnificent floor queues snaked desolately.

I couldn’t quite get the city into focus. There was a faint sense of sleaze about the place, of a past of dirty money and menace – and yet somebody had made a determined effort to clean it up, as witness the alarm buttons on the boardwalk. And I knew my sister well enough to know she wouldn’t bring her kids to a place she couldn’t make them safe. Still, I was relieved to get back to the boardwalk, and the huge physical presence of the sea.

I never watch American TV. Those constant ad breaks make me feel hyperactive, as if I’ve been taking too much sugar. I ordered up a movie, a comedy, and a room service ‘snack’, bigger than most Sunday lunches back home, with a half-bottle of Californian Chardonnay. I was asleep before the movie was over.

‘George. Lovely to see you, et cetera.’ She took my shoulders and actually gave me an air-kiss, her left cheek brushing mine, her lips missing me by a good couple of inches. Automatically I shaped up for a second kiss on the right, but I’d forgotten that’s the European way – in America you get just the one.

Well, that was about as much affection as I generally got from Gina.

She said, ‘I took time off work to see you, though Dan couldn’t get away. The boys are on their way home from school. I secured them a half-day off.’ Her accent was vaguely mid-Atlantic.

‘I appreciate that . . .’

Her house was modern, the walls wooden, perhaps a little sun-bleached around the front door. The rooms were filled with light, lined with bookcases and TVs – it seemed there was a set in every room, and in most a computer – and there was a bright but slightly irritating smell, perhaps of pine-scented air freshener. This was a big, sprawling homestead set in an extensive acreage of finely cut lawn, over which sprinklers hissed, even at this hour, eleven in the morning. There is always so much space in America, so much room.

But the first thing I saw when I walked into her hallway was Dad’s grandfather clock.

It was a big, worm-eaten, unmistakable relic, whose heavy, tarnished pendulum and time-stained clock face had made it a kind of focal point of our childhood. I hadn’t noticed it missing in my clear-out visits to the house in Manchester. But now here it was – it looked as if it might even have been renovated – and I realised that Gina must have taken it from Dad, presumably with his consent, before he died.

She saw me looking at the damn clock. We both knew what it signified. It wasn’t that I wanted the clock, or would have stopped her taking it, but I would have appreciated some discussion over this bit of our shared heritage. It wasn’t a good start to the visit.

She took me to a breakfast room, sat me at a polished pine table, and loaded a coffee percolator. We sat and talked, inconsequentially, about the continuing fall-out from my father’s death: the sale of the house, his business affairs. She didn’t ask me about my own life, but then she never did.

She was three years older than me. She looked her age, but good with it. She seemed physically relaxed, the way you do if you work out just enough. She’d let her thick blonde hair fill with grey, and it was swept back from her temples and forehead, a little severely. I always thought of her face as a far more beautiful version of mine, her features more delicate, her chin smaller, her nose not quite so fleshy. Now wrinkles spread around her eyes and mouth, and her skin was a little weather-beaten, polished by the Florida sun. But she still had the family eyes, limpid and clear grey, what one of her boyfriends used to call ‘smoke-filled’.

We ran out of facts to swap, and the silence was briefly awkward.

She said, ‘It’s good of you to come. It’s important to be with family at a time like this. Et cetera.’

‘So it is,’ I said. It was true. For all the unending tension between us, as I looked into that face that was so like my own, I felt a certain peace I had lost since Dad’s death.

But she broke the spell by saying sharply, ‘I know you think I should have stayed longer after the funeral.’

‘You’ve got your life to live here. It was easier for me to handle it.’

‘I suppose it was,’ she said. It was a coded put-down, of course. You had the time because, by contrast with me, you don’t have a life. That’s sibling rivalry for you.

I pulled her scrapbook about Regina out of my jacket pocket and put it on the table. ‘I found this at home. I don’t remember you making it.’

‘Before your time, I suppose.’

‘I thought you might want it.’

She pulled the dog-eared little book towards her. She didn’t pick it up, but turned the pages with the tips of her thumb and forefinger. It was as if I had presented her with her afterbirth pickled in a jar. She said coldly, ‘Thanks.’

I was irritated, with her and myself. ‘Shit, Gina. Why do we find it so hard to get on? Even at a time like this. I’m not here to fight—’

‘Then why?’ she said coldly.

‘For Rosa,’ I said without hesitation. I was satisfied to see how her smoke-filled eyes, so similar to mine, widened.

That was when the boys burst in, to our mutual relief.

‘George!’ ‘Hey, Uncle George . . .’

Michael was ten, John twelve. They were wearing summer gear, T-shirts, shorts and huge expensive-looking trainers. Michael had some kind of complicated Frisbee under his arm. I actually got a hug from Michael, and a punch on the shoulder from his older brother, hard enough to hurt. From those two I took whatever I could get.

I could see their gazes wandering around the kitchen. ‘Go to my hire car and take a look in the boot.’

‘The trunk,’ they chorused.

‘Whatever. Go, go.’

I always enjoyed playing the indulgent uncle, if only because I had a knack of spotting presents that suited my nephews’ tastes. John always seemed a little duller than his brother, and would be content with computer games and the like, passive entertainments. But little Michael was always a tinkerer. Once I found an old Meccano set – an antique from the sixties, from my own childhood, but in mint condition. Michael had loved it.

My gifts didn’t work quite so well this time. I’d bought them both robot-making kits. You’d put together a motor and wheelbase with a processor you could command via a PC interface, so producing a little beetle-like creature that could scuttle around the room, avoiding chair legs. The beetles could even learn simple tasks, like how to push a table-tennis ball up a ramp. But in the better American schools they build critters like this for homework. The boys dutifully played with the kits for a while, though.

We ate lunch, a simple but typically delicious fish salad – my sister was annoyingly good at everything – and Gina chased us all outside the house.

Over the immense back lawn we tossed Michael’s Frisbee back and forth. He had modified it: it had a series of round holes carved neatly around its perimeter. It shot through the air like a spinning bullet. More engineering: later Michael showed me a whole collection of modified Frisbees, kept in a box under his bed.

He was actually working through a series of experiments in a systematic way, using a bunch of stuff from junk shops and friends’ lofts, trying to design a better Frisbee. At first he had done what you’d expect a kid to do, cutting out smiley faces, building on cabins for model soldiers, installing gigantic fins. But he’d quickly progressed to experiments focused on improving the Frisbees’ actual aerodynamic performance. He had cut out patterned holes, or notched their edges, or scratched spirals and loops into their surfaces. He was even keeping a little log on his computer, with a scanned-in photograph of each change, and results given as objectively as he could, such as records of greatest distance achieved. I was impressed, but I felt kind of wistful, for I would have loved to have been around to share this with him.

I found flying that damn Frisbee hard work, however. When the boys had been smaller it had been easy for me to keep ahead of them. But now John was nearly as tall as me, and both of them were a hell of a lot more athletic. I was soon puffing hard, and embarrassed at my lack of competence with the Frisbee. And tensions between the two of them soon emerged. They made up a catching game with rules that quickly elaborated far beyond my comprehension, and when John infringed a rule – or anyhow Michael thought he did – the bickering started.

Anyhow, so it went. Running around that lawn, with the Atlantic breakers rumbling in the background, I worked as hard as I could while the boys barely broke sweat, and it was with relief that I welcomed the next milestone in the day, which was Dan’s arrival home from work.

‘Hey, boys.’ He left his briefcase at the back door of the house and came bounding out on to the lawn to join in the Frisbee game. ‘George! How’s the mother ship?’

‘England swings, Dan.’

He asked about my flight and my hotel, and I was gratified that Michael started telling him about my robot kit. We played for a while. Then we took a walk along the beach – sandy and empty, a private stretch reserved for the estate of which this house was a part.

As the boys ran ahead, still impossibly full of energy, Dan and I walked together. Dan Bazalget was a big man, built like a rugby player. I knew he had played American football at college, thirty years before, and his bulk seemed too large for his short-sleeved white shirt. His face was broad, his eyes small. He was bald, and had shaved the remnant fringe of his hair, so that his head gleamed like a cannon-ball.

Dan was good at conversation. He asked me about the aftermath of Dad’s death, and unlike my sister drew me out a little about the state of my life, my work. But there was always an odd reserve about him, his deep brown eyes unreadable. He would look at me and smile, ostensibly generous, neither judging nor caring. To him I was surely just an appendage of his wife’s past, neither welcome nor unwelcome in his life, just there.

As the sun began its journey down the western sky, we returned home for dinner, the boys running ahead, still whooping, hollering and fighting.

*

The meal was strained. The kids picked up on the tension and were subdued. Gina was polite enough during the meal, and her gentle chiding of her children for lapses in manners and so forth was as calm and efficient as ever. But her smiles were steel and fooled nobody.

Before the dessert she went to the kitchen, and I joined her, ostensibly to stack dishes and help make coffee.

‘I’m sorry,’ I said.

‘For what?’

‘For springing that on you about Rosa. It wasn’t fair.’

‘No, it wasn’t.’ She loaded her dishwasher with as much aggression as her expensive crockery would allow her.

‘But I know she exists, Gina. Or at least existed.’ I told her about the photograph.

She sighed and faced me. ‘And now you’re asking me.’

‘You must know. You must have been – what, twelve, thirteen? You saw her born, growing up—’

‘I don’t want to think about this.’

‘I need you to tell me the truth,’ I said, my voice harder. ‘I think you have a duty, Gina. You’re my sister, for Christ’s sake. You’re all I’ve got left. Et cetera. I even know where they sent her – to some kind of school, run by a religious order in Rome. The Puissant Order of—’

‘Holy Mary Queen of Virgins.’ I knew she must have known, but it was still a shock to me to hear those words from her lips. ‘Yes, they sent her there. She was about five, I think.’

‘Why send her away – why to Italy, for God’s sake?’

‘Remember I was only a kid myself, George . . . Take a guess. The simplest reason of all.’

‘Money?’

‘Damn right. Remember, I was about three when you were born. Mum and Dad had taken a long time trying to decide if they could raise another kid. You know how cautious Dad was. Well, along you came, but they hadn’t banked on twins – you and Rosa.’

‘We were twins?’ Shit, I hadn’t known that. Another kick in the head.

‘And then, just after you two were born, they ran into trouble; Dad lost his job, I think. The timing of it all was one of God’s little jokes. They didn’t tell me much, but it was going to be a struggle: I remember they talked about selling the house. They wrote to relatives, asking for help and advice. And then this offer came in, from the Order. They’d take in Rosa, school her, care for her. Suddenly, with just you, they were back to the position they’d bargained for when they decided to have a second kid.’

I felt a complex mélange of emotions – relief, envy. ‘Why her, not me?’

‘The Order only takes girls.’

‘Why didn’t she come back?’

She said, ‘Maybe the Order has rules. I don’t know. I wasn’t privy to the discussions.’

I wondered briefly why, if my parents had always been as hard up as they claimed, Dad had continued to send money to the Order, long after Rosa must have completed her education.

‘They never told me about Rosa,’ I said. ‘Not a word.’

‘What good would it have done? . . . I swore it would never happen to me,’ Gina said suddenly.

‘What?’

‘Being so poor you have to send your kid away. Et cetera.’ She was staring at the wall.

For once I thought I could read her. I’d only been seeing this from my point of view. But Gina had been old enough to understand what was happening, though of course she’d only been a helpless kid herself. When Rosa was sent away, she must have been afraid it would be her next.

Impulsively I put a hand on her arm. She flinched away.

She said, ‘Look, Mum and Dad believed they were doing the best for Rosa. I’m sure of that.’

I shook my head. ‘I’m no parent. But I don’t see how any mother could send her little kid away to a religious order full of strangers.’

She frowned. ‘But they didn’t. How much do you know about the Order?’

‘The name. Rome.’ Apart from the request that I keep up Dad’s payments, which I’d refused, the Order hadn’t responded to my emailed requests for information. ‘Oh, the genealogy business.’

‘George, that’s not even the half of it. The Order are family. Our family. That’s how Uncle Lou made contact with them in the first place.’

‘Lou?’ He was actually our mother’s uncle, my great-uncle.

‘He was in the forces – the American forces – during the war. He was in Italy at the end, and somehow found them. The Order. And he found out they saw us as a kind of long-lost branch of the family.’

‘How so?’

‘Because of Regina.’

‘Who? . . . Not the Roman girl. That’s just a family legend.’

‘Not a legend. History, George.’

‘It can’t be. Nobody can trace their family tree that far back. Not even the Queen, for God’s sake.’

She shrugged. ‘Suit yourself. Anyhow Lou always kept the contact with the Order, and later when Mum and Dad got into trouble –’

I eyed her. ‘Dad sent money to this damn Order. Do you?’

‘Hell, no,’ she snapped back. ‘Look, George, don’t cross-examine me. I don’t even want to talk about this.’

‘No, you never did, did you?’ I asked coldly. ‘You left it all behind, when you came here.’

‘Yes, away from that cramped little island with its stifling history. And away from our murky family bullshit. I wanted my kids to grow up here, in the light and the space. Can you blame me? But now it’s chased me here.’ She became aware she was raising her voice. Only a screen separated this part of the kitchen from the dining area.

‘Gina, do you think all families are like ours?’

‘One way or another,’ she said. ‘Like huge bombs, and we all spend the rest of our lives picking our way through the rubble.’

‘I’m going after her.’ I was making the decision as I spoke. ‘I’m going to find Rosa.’

‘Why?’

‘Because she’s my sister. My twin.’

‘If you think that will help you sort out your screwed-up head, be my guest. But whatever happens, whatever you find, don’t tell me about it. I mean it.’ She actually shut her eyes and mouth, as if to exclude me.

‘All right,’ I said gently. I thought fast. ‘What about Uncle Lou? Is he still alive? Where does he live?’

He was alive, and lived, it turned out, not far from Gina. ‘Florida is heaven for the elderly,’ she said dryly.

‘You have his address? And you must have a contact for the Order. An address – maybe an intermediary. Dad gave you a damn grandfather clock. I can’t believe he wouldn’t have given you a contact for your sister. Come on, Gina.’

‘All right,’ she said dismissively. ‘Yes, there’s a contact. A Jesuit priest in Rome.’

‘Have you checked it out?’

‘What do you think?’

‘But you’ll give me the addresses.’

‘I’ll give you the fucking addresses. Now,’ in flat, brutal Mancunian, ‘piss off out of my kitchen.’

The boys hadn’t heard what we said, but they had picked up the tone of our voices. We ate our summer puddings in awkward silence. Dan just looked at me, evaluating.


Chapter 11

‘. . . The notion that man has been innately flawed since the Creation is nothing but an artefact of our own difficult times. Just as the wise farmer gathers his harvest and sets aside his store for the winter, so a just man will, through good works, love and the joy of Christ, earn his passage to God’s eternal kingdom . . .’

The voice of the Christian philosopher was thin and high, and only fragments of what he had to say carried to Regina on the soft breeze that swept over the hilltop. The crowd pressing around her did their best to listen to what was said, and to the replies of the rival thinkers who rejected this ‘heresy of Pelagius’, preferring the depressing notion that humans were born into the world with ugly, flawed souls.

She suppressed a sigh, her attention drifting. It had come to something, she thought, when the most exciting event in her life was a debate between two splinter sects of the followers of the Christ. She didn’t actually like the Christians; she found their intensity, and their habit of praying with arms spread, hands raised and faces lifted, disturbing and off-putting. But at least they knew how to put on a show.

And at least the little Christian community, here on the hill, was flourishing. It was outside Verulamium itself, close to the gaudy shrine that had been constructed over the presumed grave of Alban, the town’s first martyr – indeed, it was said, the first Christian martyr in all of Britain. A group of wooden roundhouses, rectangular huts and even a little area set aside as a market-place had gathered around the focal point of the shrine. You could see how marble from one of the old town’s arches had been cut up and reused to build the shrine itself, the only stone building here; inscriptions in Latin, a language that few spoke any more, had been sliced through unceremoniously and then scratched over with the chi-rho, the symbol of the Christians.

This hilltop village was still small and, in its rough unplanned clutter, hardly a Roman community. But pilgrims came from afar to visit Alban’s martyrium, bringing their wealth with them. Even today, listening to this dry stuff about the nature of sin, there might have been forty people – a big gathering for Verulamium nowadays – and many of them were brightly dressed for the occasion, in jauntily dyed tunics and cloaks. People had brought their children, who played at their feet. There was even a seller of roast meat working the crowd, adding to the odd carnival atmosphere.

She looked back down the hill to the old town itself. From here she could easily trace the lines of its walls, the lozenge shape sketched on the plain by the river, and she could make out the neat gridwork of the street layout, connected up to the roads that marched away to north, south and west. There was plenty of activity, carts and pedestrians passing along the main roads and through the gates, and a bustle of activity around the stalls in the Forum. But she could see how stretches of the wall had been broken down, and how, even in the six years she had been here, the green had risen like a tide, encroaching the centre of the town, and flooding the broken-down shells of abandoned buildings.

Carausias complained of how the community around the shrine was drawing the last blood out of the old town. But Regina cared nothing for that. Why should she bother about the upkeep of public buildings, or the problems of paying soldiers, or keeping bacaudae out of the town? She was seventeen years old. All she wanted was to have fun. And the fact was, such excitement as there was to be had was up here on the Christians’ hill.

‘. . . Who would ever have thought that my little Regina would grow up to be a student of theology?’

It was Amator. At the sound of his voice Regina whirled.

He stood close, not a hand’s breadth away. He was dressed in a bright tunic of yellow and green, and he wore an elaborate scarf of what looked like silk, pinned at his throat by a small brooch. His thick black hair, brushed back from his tanned face, was heavy with powder and oil. At his side was a man she did not recognise: perhaps about the same age, he was a thick-set fellow wearing a tunic in the barbarian style, made of leather and wool and studded with a big, crudely constructed silver brooch.

Regina had not seen Amator for three years, not since he had left for Gaul – to ‘make his fortune’, as he had said. And yet his gaze had the same searching intensity it had always had, and she couldn’t help but respond with a surge in her belly, a flush she could feel spreading to her cheeks. But at seventeen she wasn’t a child any more. And by now he wasn’t the only man who had ever stared at her that way.

She lifted her head and looked him in the eye. ‘You made me jump.’

‘I bet I did. And have you missed me, little chicken?’

‘Oh, have you been away?’ Regina lifted her finger and drew it down Amator’s cheek. His eyes widened; he almost flinched at her touch. ‘The sun has changed you.’

‘It shines more strongly on southern Gaul.’

‘It has turned your face to old leather. Shame – you were so much better looking in the old days.’

Amator glowered.

The friend laughed. ‘She has the measure of you, Amator.’ His accent was thick, almost indecipherable. ‘You have run your sword through him, madam; every morning he spends an enormous time plastering his cheeks with cream and powder to restore his pale colour.’ This other turned out to be called Athaulf; he bowed and kissed her hand, his gaudy barbarian jewellery glinting. ‘A pretty face and a sharp tongue,’ he said.

Amator said, ‘But you, Regina – you have become still more beautiful – but perhaps I shouldn’t have left you alone so long, if this dry-as-dust theology is the highlight of your life.’

She sighed. ‘Life has been a little duller since you left, Amator,’ she admitted. Duller, and lacking the edge, the sparkle, the frisson of danger that she had always associated with Amator.

‘Well, now I’m back . . .’

‘Back to work,’ Athaulf reminded him. ‘Hard though it is to drag myself away from this young lady, aren’t we due to meet those landowners?’

‘So we are, so we are. I’m a man of business now, Regina. Business, property, wealth, great concerns beyond the ocean. And so I must deal with old corpses like my father, when I would much rather be flirting with you.’

‘But your business won’t take all day,’ she said, as coolly as she could.

‘Indeed it won’t.’ He glanced at Athaulf. ‘Tell you what. Why don’t we have a party?’

She clapped her hands, though she was aware she must look childish. ‘Oh, wonderful! I will tell Carausias and Cartumandua and Marina. We will prepare the courtyard—’

‘Oh, no, no,’ he said gently. ‘We don’t want to be depressed by that gloomy lot. Let’s make a party of our own. Come to the bathhouse. Shall we say a little after sunset?’

‘The bathhouse? But nobody goes there any more. There’s no roof!’

‘All the better, all the better; nothing like a little faded grandeur to make the blood flow. After sunset, then.’ He cocked an eyebrow. ‘Unless you need to catch up on your theology.’

‘I’ll be there,’ she said evenly. ‘Have a good day, Amator. And you, sir.’ With that she turned and walked away, letting her hips sway, aware of their silence as they watched her.

But once out of their sight she ran down the hill, all the way home.

Even in the few years she had lived here it had got harder to make your way through the streets of Verulamium.

Some of the abandoned houses, roofless and gutted by fire, had begun to crumble seriously. Looting for tiles and building stone had advanced that decay, although that had tapered off as most new buildings were wattle and daub, and nobody had much use for stone. There were plants sprouting on top of walls and ledges. What had once been gardens and orchards were choked with weeds: dandelions, daisies, rose bay willow herbs. On some, longer abandoned, the shrubs and saplings grew waist-high, or higher. As the population of the town had continued to fall, nobody even used these bits of wasteland for pasture. The few new buildings, just wattle and daub with crudely thatched roofs, had mostly been built on the surface of the old streets, where the risk of falling masonry was least. So you had to step off the road and dodge around the houses, clambering over piles of rubble, and passing by broken drains and clogged sewers that nobody ever got around to fixing, and trying to avoid the children and chickens and mice that ran everywhere.

In one place she walked past a grave, crudely dug into the raw earth and marked with a wooden slab. Strictly speaking burial inside the town walls was still against the law, just as under the rule of Rome. But the magistrates rarely met, or if they did nobody listened to their pronouncements.

Even the great Basilica was affected by the general decline. Its walls still stood, but after its final abandonment by the landowners and their councils, its roof had collapsed, and birds nested in the glass-free frames of its gaping windows. But the building still had its uses. Even without the roof, the great walls provided some shelter from the weather – and a miniature village had grown up in there, on the floor of the great hall itself, with roof posts and beams driven into the walls to support small wooden lean-to shacks. It was an extraordinary sight. If you wanted proof of the Emperor’s gross dereliction of his duty to sort things out, Regina thought, it was in this single image of lean-tos huddling timidly in the lee of the mighty walls. When things got back to normal there would be an awful lot of work to do to put all this back together again.

Still, the Forum, the beating heart of the town, was as crowded as ever. Regina plunged into its noisy, smelly mêlée with a will.

Regina was popular with the Forum vendors, if only because she was younger than most of them. There were few young people to be seen in town nowadays, and fewer still with money. The town had never been able to sustain its own population numbers; infant mortality had always been too high for that. But because there was no work for them to do any more, the flow of immigrants from the countryside had long dried up. Anyhow Regina played on her youth and energy for all it was worth, ruthlessly haggling with middle-aged men who should have known better.

The stalls nowadays sold mostly fruit, vegetables and meat from the local farmsteads, gardens and orchards. There were very few manufactured goods on sale. But sometimes there were treasures to be found. A shipment of brooches or scents or fabrics from the continent might find its way here, or the contents of a town house or villa would be sold off by its owners, who had decanted in search of a better life elsewhere.

Today, in her rummage through the stalls, she was lucky. She found a shawl made of yellow wool which its vendor swore had come all the way from Carthage, and even a set of finger rings – only bronze, but one of them was set with an intaglio, a cut stone once used by some grand lady to seal documents. She was able to pay for all this in coin, though she had to pass up a pretty iron brooch in the shape of a hare, for its vendor insisted on payment only in kind.

After that, bursting with energy, she raced back to the town house. Everybody knew Amator was home, and Carausias was beaming that his son, so long away, had returned. Regina yelled for Cartumandua. On a day like today it was only Carta, trained by Julia herself at the villa, who could help Regina prepare for her party.

Regina ran to the room she still shared with Marina, and threw her purchases on to her bed. She rummaged through her cosmetics and jewellery. She was running out of space on the little wooden shelves she used to store her things, so she shoved the three little matres out of the way and spread out her newest brooches, trying to decide which was the brightest. Beside the jewellery the matres looked like what they were, just dull lumps of crudely carved stone.

Once she had finished her chores in the kitchen, Carta came to help Regina with her toilet. She brought hot water, towels and a scraper to cleanse Regina’s skin. She used tweezers, nail cleaners and ear scoops to ensure that every part of her was perfect, and she patiently braided and plaited her hair. And she dripped perfume on to her skin, scooping it out of little bottles with a bronze spoon. Meanwhile Regina went through her growing collection of hairpins and enamelled brooches, beads of glass and jet, and finger rings and earrings, trying to decide what to wear.

But as she prepared charcoal – she ground it up in one of her own most precious possessions, a tiny mortar and pestle small enough to be held between thumb and forefinger – Carta let Regina know how much she disapproved. ‘To spend good money on brooches and hairpins and shawls! You know what Carausias is saving for . . .’

Things had gone from bad to worse in Britain. It was just as Aetius had tried to explain to her, long ago. There had been a great wheel of state taxation and spending, with the towns at the hub; but now that wheel was shattered. The towns had lost their key functions as centres of revenue collection, administration, state expenditure, distribution and trade. And now that money was disappearing altogether, nobody could buy fancy pottery or ironware or clothing, and the towns’ manufactories had all but collapsed too. Carausias and the other landowners had a deepening dread that the towns were simply becoming irrelevant to the lives of the people in the countryside, on whom in the end, everything depended.

Meanwhile, without pay – as Regina knew too well – even the standing armies of the north and the coasts had dispersed. It was said that some of their leaders were setting themselves up as kinglets in their own right. Seeking security, the Verulamium town council had even tried to contact the civitates, the tribes of the north and west who had always stayed somewhat independent of the Empire, content to pay the Emperor’s taxes. But there wasn’t much leadership to be had there either, and there was much bloody conflict between factions and rival bands. It was as if Britain, amputated from the Empire, was withering like a detached limb. There was no obvious solution in sight, not until the Emperor returned to sort everything out.

In Verulamium things were peaceful for now, if a bit shabby, despite wild rumours from the countryside of roaming bacaudae and vicious barbarian hordes. But sometimes, even to Regina who tried not to think about all this, it felt like the calm before the storm.

Meanwhile Carausias was hoarding all the coinage he could get his hands on.

He hoped to secure passage for the family from Britain to Armorica. This was a British colony in western Gaul, where a cousin of Carausias’s had a villa. There the imperial mandate still ran strong, and it was a refuge for many of the elite and wealthy from Britain. And there, as Carausias put it, the family could ‘ride it out until things get back to normal’.

But Carausias needed coins. Whereas the economy of the towns was mostly run by barter nowadays, the captains of the few ocean-going ships that still called at Londinium or the other main ports would accept payment only in the Emperor’s coin – and, it was said, at exorbitant rates at that.

That was why Carta was scolding Regina. ‘It would break Uncle’s heart if he knew.’

‘Oh, Carta, don’t nag me,’ Regina said, pouting into her hand mirror to see if her black lip colouring was thick enough. ‘You can’t get this sort of stuff for a handful of beans. You have to pay for it. And it is my money; I can do what I want with it.’

Carta stood before her, mixing the charcoal with oil on a little palette. ‘Your allowance is a gift from Carausias, Regina. He means to teach you some responsibility with money. But it isn’t yours. You must remember that. You came here from the Wall with nothing but the clothes on your back . . .’

Which was true, as she had learned over the years. Poor Aetius had had nothing but his soldier’s salary and a few meagre savings. Even his chalet under the Wall had, it turned out, belonged to the army. Nobody knew what had become of her family’s money. It wasn’t a pleasant subject to be reminded of. Sometimes Regina regretted throwing away that dragon brooch of her mother’s. She could never have borne to wear it, but at least she could have sold it, and had at least a little of her mother’s wealth.

But all this was a bother. ‘I know all that,’ Regina said crossly. ‘I just want to have a little fun, just for one night. Is that so much to ask?’

Carta sighed, put down her cosmetic palette, and sat with Regina. ‘But, child, yesterday was “just one night” too. As will tomorrow be. And the next night, and the next . . . What about the future? You don’t keep up with your share of the chores, in the kitchen, cleaning, in the stables.’

Regina pulled a face. She found her future hard to imagine, but she was sure it wasn’t going to involve mucking out stables.

Carta said, ‘And what about your studies? Aetius would be disappointed if he could know that you’ve all but given them up.’

‘Aetius is dead,’ Regina said. But she said it brightly, as if it were a joke. ‘Dead, dead, dead. He died and left me all alone with you. Why should I care what he would have thought?’ She got up and skipped lightly. ‘Oh, Carta, you’ve become such an old woman! I’ll deal with the future when it comes. What else can I do?’

Carta glared at her. But she said, ‘Oh, come here and be still. We aren’t done yet.’ She bade her lean down and carefully painted the charcoal around her eyes. ‘There,’ she said at last. She held up a hand mirror.

Even Regina herself was startled by the effect. The darkness of the charcoal paste made her eyes shine, while the pink of her light woollen tunic was perfect for bringing out their smoky grey. As she slipped on her new bronze finger rings Regina’s mood of anticipation deepened. Briefly she thought of Aetius, and the responsibility he had tried to instil in her. You are the family now, Regina . . . But she was seventeen, and her blood was wine-rich; surrounded by her jewellery and clothes and cosmetics she felt light, airy, floating like a leaf on a breeze, far above the earthy stone-like concerns embodied by the matres.

She said, ‘Carta, I hear what you say.’ She took more steps around the room. ‘But I’m only dancing.’

Carta forced a smile. ‘And maybe I don’t dance enough. Dance, then. Dance for all you’re worth! But—’

‘Oh, Carta, always a but!’

‘Be careful who you dance with.’

‘You mean Amator?’ Her translucent mood turned to irritation. ‘You never did approve of him, did you?’

‘He was too old, you too young, to be flirting the way you used to.’

‘But that’s years ago. He’s different, Carta.’ And so am I, she thought, in a dark warm secret core of herself, which contemplated possibilities she didn’t dare broach even in her own mind. ‘Carta, Amator is your cousin. You should trust him.’

‘I know I should.’ Carta eyed her. ‘Just be careful, Regina.’

‘Carta—’

‘Promise me.’

‘Yes. All right, I promise.’

Carta surprised Regina by hugging her, briefly. They stepped apart, both a little embarrassed.

‘What was that for?’

‘I’m sorry, child. It’s just, made up like that, you look so beautiful. That fire in your eyes when you argue with me – you have spirit, and I can’t blame you for that. And – well, sometimes you look so like your mother.’

She couldn’t have said anything that would have moved Regina more. Regina touched her cheek. ‘Dear Carta. You mustn’t worry so. Now help me fix my hair; this bone pin just won’t stay in place . . .’

But Carta’s face, already lined though she was only in her mid-twenties herself, remained creased with concern.

Amator and Athaulf met her at the old bathhouse, not long after sunset. Amator was carrying a flagon of wine.

The bathhouse, like the Basilica, had long lost its roof. Domes, broken open like eggshells, gaped in the dark. Somebody had dug down through the fine mosaic floor of the main chamber, smashing the design and scattering the tesserae: perhaps it had been a Christian fanatic who had objected to some pagan image. Nobody knew; nobody cared.

With Amator and Athaulf was a girl called Curatia. Regina didn’t know her, but she knew about her. About Regina’s age, Curatia routinely went about dripping with as fine a collection of hairpins, jewellery and cosmetics as you could find in Verulamium. But, so went the gossip, she lived alone, and had no obvious means to pay for such things – none save her popularity with a variety of men, some old enough to be her father. Regina felt faintly disturbed to find such a girl here; immediately the evening seemed soiled.

But Curatia had brought a lyre. When she played, with her black hair cascading over the strings, Regina had to admit her music was quite beautiful. And once she had begun to sip Amator’s wine, Regina began to feel much more relaxed about the girl’s presence. It was a balmy autumn evening, the fragments of mosaic and the wall paintings that had survived the weather were poignant and beautiful, and even the weeds and saplings which grew waist-high looked fresh and pretty. And when Amator and Athaulf had set out the candles they had brought, on the floor, on the walls and in the gaping windows, the shadows became deep, flickering and complex.

Amator and Regina sat together on a stretch of broken wall. Amator sifted rubble with his hand and dug out a collection of oyster shells. ‘Once people ate well here,’ he said. He shrugged and let the shells drop.

‘I’ve never eaten oysters,’ Regina said wistfully.

‘Oh, I have.’

Athaulf crawled around the half-ruined building, poking into crevices and cracks and feeling under the floor. ‘Did they really light fires under the floor?’

‘It’s called a “hypocaust”, you pig-chaser!’ Amator shouted out in Latin, waving his wine. He said to Regina, ‘You must forgive Athaulf. He’s still a ragged-arsed barbarian at heart.’

Regina leaned against Amator’s legs. ‘I never heard a name like that. Athaulf.’

‘Well, he’s a Visigoth. And like all his kind his name sounds like you’re hawking to bring up phlegm . . .’

Visigoth he might be, but Athaulf’s family wielded power in Gaul. After the disastrous night on which the frozen Rhine had been crossed by the barbarians from Germany, Roman military commanders had managed to stabilise the province by giving the barbarians land inside the old border. Thus a Visigoth federation had been established in south-western France, centred on Burdigala. Athaulf was a rich man, and a solid business partner for Amator.

Amator drank deeply of his wine. ‘Thus the Visigoths, who are barbarians, are employed on the Emperor’s payroll to keep down the troublesome bacaudae, many of whom are Roman citizens. Makes you think.’

‘But I don’t want to think,’ she said, and held up her cup for more wine.

‘Quite right too.’

Athaulf stood up in the rubble of the hypocaust. ‘Look! I found an iron hook!’

‘It’s a strigil, you savage. It’s supposed to keep your skin clean. Oh, throw it away. Cura! Enough of that funeral music. We want to dance!’

With a whoop, Curatia abandoned her gentle dirge and launched into a lively rhythmic tune, an ancient British piece.

Amator yelled, dragged Regina to her feet, and took her in his arms. They started with formal steps, but soon, as Athaulf joined in, they clambered in and out of the old hypocaust, and ran laughingly along the sections of broken walls.

As she danced in the ruins, and the cool autumn air mixed with the heady wine and the scent of candles – and as Amator’s legs brushed hers, and his arm circled her waist – Regina could feel her intoxication growing, as if her blood was burning. This multi-levelled place, full of complicated light and Curatia’s shimmering, oddly wistful music, came to seem as unreal and enchanted as if they had been transported to a cloud.

Later, she found herself lying on a thick woollen blanket, cast over the stones of the broken wall. She was panting hard, the blood in her head singing from the whirling dance. Amator was lying beside her, propped up on his elbow, looking down at her. She could sense his old intensity in the way he looked at her. But that frisson of fear she had once felt had gone now, leaving only warmth.

‘I wish this night would last for ever,’ she said, flushed and breathless. ‘This moment.’

‘Yes,’ he murmured. ‘So do I.’ He lay beside her, his arm over her stomach, and she felt his tongue flicker at her ear.

She stared up at the silent stars. ‘She had such parties,’ she whispered.

‘Who?’

‘My mother . . . Why did it all go wrong, do you think? The town. The way people lived. There are no barbarians here.’

‘None save capering oafs like Athaulf.’

‘But there aren’t. The ocean didn’t freeze over, like the Rhine, so the barbarians could walk in. And there was no plague, no great fire that burned everything up. It all just – stopped. And now Cartumandua can’t buy a new vase, because nobody makes them any more, and money is useless anyhow.’

‘It was all a dream,’ he said softly. ‘A dream that lasted a thousand years. The money, the towns, everything. And when people stopped believing in the dream, it disappeared. Just like that.’

‘But they will believe again.’

He snorted, and she could feel his hot breath on her neck. ‘Not here they won’t. Here they are pursuing a different dream, of a man on a cross, a martyr’s grave at the top of the hill.’

‘No, you’re wrong. When things get back to normal—’

He leaned over her; his eyes were black pits, unreadable, deep and welcoming. ‘Elsewhere the dream goes on.’

‘Where?’

‘In the south and the east. Around the coasts of the central sea, in Barcino and Ravenna and Constantinople, even Rome itself . . . There are still towns and villas. There are still parties, and wine, and perfumes, and people dancing. That’s where I’m going.’ He leaned closer. ‘Come with me, Regina.’ His hand moved beneath her tunic, and caressed her thigh.

Her blood was surging; his every touch was like fire. ‘I thought you didn’t like me,’ she whispered. ‘I knew how you looked at me when I first arrived. But you never touched me. And then you went away.’

‘Ah, Regina – would I pluck an apple before it is ripe? But—’

‘What is it?’

‘There has been nobody else?’

‘No,’ she said, averting her face. ‘Nobody else, dear Amator.’

He took her chin and made her face him. ‘Come with me, then, little Regina, little chicken. Come to Rome. There we will dance for another thousand years . . .’ His face descended towards hers, and she felt his tongue probe at her lips. She opened her mouth, and he flowed into her, like hot metal.

At first there was pain, sharp and deep, but that soon transmuted to pleasure.

Amator rolled away from her, turning his head. She felt oddly cold, and reached for him. He came back, and filled her cup with wine.

After that, her thoughts became fragmentary.

There were only bits of clarity, scattered like the tesserae of the smashed mosaic. The sharpness of the pain of the rubble that dug in her back when he lay on her. The sense of bruising in her legs and belly as he thrust. A glimpse of Athaulf standing on the broken walls with his tunic raised, pissing noisily on the ground beyond, while the girl Curatia massaged his legs and bare buttocks.

And then the last time, a different weight, a different scent, a different sensation between her slippery thighs. When he pulled away, belching, not looking at her, this time it was not Amator but Athaulf. But she felt too broken, too disconnected to grasp at that thought.

The last memory of all was of a painful stagger through the streets of Verulamium, where with every pace she seemed to trip over some bit of rubble, her arm draped over Curatia, for Amator and Athaulf had gone.

After that it seemed just a moment before she woke in her bed – and was immediately assailed by the stink of vomit. But Marina was here, wiping her brow, while Cartumandua’s face hovered beyond like a concerned, disapproving moon. Her head throbbed, her throat was sore with vomiting, her belly was filled with an empty ache, and between her legs was what felt like a single great bruise that spanned from one thigh to the other.

That first day she stayed in the dark, sipping the soup and water Marina brought her. Amator didn’t call for her, to take her to Rome.

The second day she got up and dressed. She felt a lot better, save for a lingering sickness at the base of her stomach – and a sharp pain between her legs, a pain which she clung to, trying to keep her memories of Amator strong, despite that disturbing final image of Athaulf.

She emerged into bright daylight, and, somewhat sheepishly, sought out Cartumandua. To her relief Carta didn’t scold her, or remind her of her previous warnings, or of her promises. Carta gave her chores, cleaning tasks in the kitchen and the bedrooms. But she wouldn’t meet Regina’s eyes.

Regina tried to make a fuss of Marina. She made a special effort to clean out the room they shared, after the mess she had made of it. Oddly, though, she felt uncomfortable in the room in those first few days, and had trouble working out why – until she saw that the matres were still in the corner of their shelf, where she had so carelessly shoved them aside to make room for her jewellery. She restored the goddesses to their position. But they felt cold and heavy in her hands, and their small faces seemed to watch her.

She was not the same person as she was the last time she had touched them, and never would be again. Somehow the matres knew it. And beyond their blank stone faces she saw Julia and Aetius and Marcus and everybody she had known staring at her in dismay.

She nursed the secret of Amator’s promise to take her away to the southern cities, a secret promise that made everything she had gone through worthwhile. But still Amator didn’t call. Still the pain in her belly lingered.

And as the days wore on, the bleeding didn’t come. She knew what that must mean. Her anxiety and sense of dread deepened.

It all came to a head on the night of the fire.

It had been a difficult night from the beginning.

After dinner Carausias had made a terrible discovery. He had wailed and wept. Then he had given way to anger. He stormed around the house, smashing furniture and crockery and even some of Carta’s irreplaceable pottery, despite the efforts of Carta and Severus to restrain him.

Regina had no idea what was troubling him. He had always seemed so strong, so solid. Frightened, she had retreated to her room where she lay on her bed.

She had dark troubles of her own. Her bleeding hadn’t returned. She longed to talk to Carta, to throw herself in her arms and ask for her forgiveness and help. But she could not. Then there was another secret, the secret that was lodged deep in her mind, as the growing child must be lodged in her belly, a secret truth she had tried to keep even from herself: that Amator would not come back for her, that he would never come back, that he had already taken all he wanted from her.

As she lay brooding, at first she imagined that the stink of smoke, the sound of screaming, was part of her own fevered imagination. But when red light began to flicker beyond her window, she realised that something serious was happening. She got out of bed, pulled on her tunic quickly, and ran to the door.

Carta, Carausias and the others were standing in the courtyard. Their faces shone red, as if they faced a sunset. But the sun was long gone, and the light came from a great bank of flames, visible over the silhouetted rooftops. There was a crash, more screams, and sparks rose up like a flock of tiny, glowing birds.

Regina ran to Carta and took her hand. ‘What is it?’

‘I think that was the Basilica,’ Carta said.

‘It may have started there,’ Carausias growled. ‘But it’s spreading fast. All those stalls in the Forum. The thatched roofs . . .’

‘It’s coming this way,’ said Carta.

Carausias’s voice was bitter. ‘Once there were volunteers to put out such fires. We’d have run with our bowls of water and our soaked blankets, and everything would be saved – or if not saved, rebuilt until it was better than before—’

Carta snapped, ‘Uncle!’

He turned and looked at her, eyes wide. ‘Yes. Yes. The past doesn’t matter any more. We must leave. Even if the fire spares the house, the town is done after this. All of you, now, quickly . . .’ He turned and ran into the house, followed by Severus and Marina.

Carta held Regina’s shoulders. ‘Get your things. Nothing but what you can carry, nothing but what you need.’

‘Carta—’

‘Are you listening, Regina?’

‘Where will we go? Will we go to Londinium, and book the ship to Armorica? Perhaps we will meet Amator there—’

Carta shook her, sharply. ‘You must listen. Amator is gone. I don’t know where. And he took Carausias’s money.’

It was hard for Regina to take this in. ‘All of it?’

‘All of it. All the savings.’

‘The ship—’

‘There will be no ship. Can you not listen, child? When the house is destroyed, we will have nothing.’

There will be no dancing, Regina thought stupidly, no more dancing. And when she thought of the growing mass in her belly she felt panic rise. ‘How will we live, Carta?’

‘I don’t know!’ Carta yelled, and Regina saw her own fear.

There was a fresh roar as another section of building collapsed. From the streets outside the courtyard there came yells, screams, and a strange, twisted laughter.

‘Time is running out. Go, child!’

Regina ran to her room. She dragged out the largest bag she thought she could carry, and scooped into it clothes, her perfumes, her pins, her jewellery, everything she could grab in those few frantic heartbeats.

It was only at the very last moment that she thought of the matres. She unfolded a tunic, carefully wrapped the little stone goddesses in it and tucked them into the bag. They were small, but they made the bag unaccountably heavier. She hoisted the bag on to her shoulder and ran out into the courtyard.

Soon all of them had gathered, Carausias, Carta, Marina and Severus, all laden with bags and bundles of blanket. By now the glow of the fire was bright as day, and the billowing smoke made it hard to breathe.

Regina thought she saw moisture in Carausias’s rheumy eyes. But he turned away from his house. ‘Enough. Let’s go.’

Half running, stumbling over the debris in the road, the four of them joined a ragged line of refugees who streamed out of the burning town through the northern gate, and into the cold country beyond. Away from the town there were no lights, and the night was overcast. Soon they were fleeing into pitch darkness.


Chapter 12

Despite all the tension with Gina, I wanted to trace Uncle Lou. I stayed on in Florida a few more days, through the weekend.

A day after that unsatisfactory conversation with Gina I got an unexpected call. It was Michael, asking me if I wanted to come over to watch the space shuttle launch.

‘Sure. I mean, if that’s OK with your mother. You’d better put her on.’

‘Whatever,’ said Gina.

So I drove over. The launch was scheduled for eight p.m.

‘I didn’t know a launch was due,’ I said. ‘Do they show it on TV?’

Michael said, ‘On NASA TV, yes. But you can see it from the porch.’

I felt a foolish prickle of wonder. ‘You can see a spaceship take off from your back door?’

The boy grinned. ‘Sure. Come on, I’ll show you.’

Gina said, ‘Don’t go sitting in the damp. And don’t stay out too long if it’s delayed, and you get cold—’

‘We won’t,’ I said. ‘Come on, kid.’ I stood up and let Michael lead me by the hand, out through the darkened hall to the back door.

At the back of the house was a long covered porch. A couple of big swing benches hung from the roof, and big electric lamps were fixed to the wooden wall, banishing the night; beyond was just darkness.

‘Shall we sit here?’

Michael said, ‘It’s kind of hard on your butt. Mom puts the cushions indoors to keep them dry.’

‘Oh, OK.’

‘Anyhow it isn’t the best view. Come on.’ Still holding my hand, the boy made his way along a gravel path, barely visible to me, that sloped down towards the coast. The boy stepped confidently, secure in his little domain. I tried to follow without hesitation.

Gradually, as the house receded, a little island of light, the night opened up around us. The sky was black and huge, and speckled with stars. Behind me, inland, the lights of the city stained the scattered clouds orange-yellow. But when I looked east, towards the sea, there was only darkness. I could hear the ocean now, a low, restless growling.

Michael led me off the path a little way. I found myself walking on fine sand that slid into my shoes, so that I walked with a rasp. After a few paces Michael flopped to the ground. I somewhat gingerly lowered myself down, and found myself sitting on soft sand matted with coarse grass. The grass was prickly and a little damp with dew, and I knew my back would soon get stiff. But for now I was comfortable enough.

‘My mom won’t let me go further towards the sea at this time of night,’ Michael said solemnly. A soft ripping noise told me he was tugging at the grass.

‘Well, that’s sensible.’ I spotted a light, far out on the breast of the sea. I pointed it out to Michael. ‘I wonder if it’s something to do with the launch. Don’t they have ships to pick up those solid-rocket boosters that drop off when the shuttle flies?’

Michael snickered. ‘I don’t think so. The recovery ships are a long way down-range.’

‘Oh, right.’

Michael started talking briskly about shuttle launch operations, miming the assembly of the booster stack, and the lift-off from the Canaveral pads with his small hands. He parroted technical terms and acronyms, and when I gently tested him by asking about what lay behind the acronyms, he was always able to answer.

It was all of a piece with his work on the Frisbees. It hadn’t been so long – Christ, just a few years – since we had watched the Apollo 13 movie on TV, and we had chanted the countdown together, because that, said Michael, was the magic you needed to make a spaceship go. Later we had talked each other through the dreadful loss of Columbia. Now his enthusiasm was still endearing, but his depth of knowledge was startling. To him, the shuttle was no longer a magical chariot, but a piece of engineering that you could pore over and take apart and understand – and maybe even make a better version one day.

I suppressed a sigh. After all that he was only ten years old. Childhood is so long when you live it, but so brief when you look at it from outside. And my visits, the brief forays across the Atlantic at Christmas and in the summer, so precious to me, amounted to no more than a few days in total, spread over that evanescent decade.

Michael suddenly sat bolt upright. ‘Look! Look, there it is!’

And so it was, right on time. Looking to the north I saw a spark of light, supernova bright, climbing, it seemed, out of the sea. Its trajectory was already curving, a graceful arc, and I saw how the spark carved out a great pillar of smoke in the dense sea air, a pillar that itself was brightly lit from the inside. All this took place in utter silence, but the sense of power was astonishing – like something natural, a waterfall or a thunderstorm. It was startling to think that this mighty display was man-made.

We both erupted into cheers and applause, and hugged each other.

When we ran out of cheers I could hear more distant noise, a kind of crackle like very far away thunder, or even gunfire. It might have been the sound of people cheering, strung out along this coast, or it might have been the sound of the shuttle’s ascent. As the shuttle climbed further its light spread over the ocean, and a hundred reflected sparks slid over the gently swelling surface, tracking the rising spacecraft.

In the pale rocket light the face of Michael Poole Bazalget was like an upturned coin, but his mouth was set with a kind of determination, his eyes shadowed. I felt unaccountably disturbed. I wondered what this child, and his own children after him, would do with the world.


Chapter 13

The little party of refugees straggled up the hillside from the road.

The farmstead was just a huddle of buildings, lost on the hill’s broad flank. There were no lights. Regina saw the gaping holes of unglazed windows, decayed roofs, fields sketched out by dry stone walls but choked with weeds. Beyond the buildings a forest, dense and dark, coated the upper hillside.

The place was abandoned.

There were five of them – Regina, Cartumandua and Severus, Marina, Carausias – and they stood in a huddle. Already the night was falling, the cold descending. They had been on the road for nearly a month, since the burning of Verulamium, a month they had spent walking ever east. They must look as lost and helpless, Regina thought, as the buildings themselves.

‘They said they would wait,’ Carausias said plaintively. ‘Arcadius was a friend of my brother – a close friend. They said they would wait for us.’

Severus broke away, snarling his contempt. ‘I’ve heard nothing but your whining and excuses, old man, all the way from Verulamium.’

Carta said wearily, ‘Severus, we’re all exhausted.’

‘And because of this old fool’s sentimental stupidity we are stranded on this hillside. I told you we should have gone to Londinium.’

‘We’ve been over this. There was nothing for us in Londinium.’

‘Arcadius said he would wait,’ Carausias repeated. He rummaged beneath his cloak. ‘I have the letters, the letters—’

Severus stalked off over the darkling hillside.

Marina said, frightened, ‘Severus, please.’

Carta held her back. ‘Let him go. He’d do no good here.’

‘But what are we to do?’

Carta had no answer. Carausias walked purposelessly back and forth over the hillside, limping as he had done since the first day, despite the bandages that cradled his feet inside his leather shoes. It was as if they were all locked in their own heads.

Regina crouched down, hugging her knees to her belly. At least she was spared the cramps she had suffered almost continually since they had started their trek from Verulamium.

Arcadius was a friend of the family who had a farmstead here, deep in the heart of the countryside to the west. It had always been the plan for Arcadius and Carausias to pool their resources and make for Armorica together. Because of Amator, Carausias had lost his money, and he admitted it had been a year or more since he had been in contact with Arcadius, because of the unreliability of the post these days. But he was sure that Arcadius would wait for him, and would welcome them into his home.

That had been the promise that had sustained them through that first, terrifying night of flight from burning Verulamium – the first dismal hours when they had tried to sleep out in the open, keeping away from the stream of refugees, the crying children and limping invalids, the drunks – the promise that had kept them all going through the days and nights of their hike ever west, as Carausias and Severus had used the last of their money to buy a little food, water and shelter from broken-down inns.

Even the countryside had been hostile. The collapse of the Roman province had affected most directly the one in ten who had lived in the villas and towns, many of whom were now trying to find a place in the countryside, like Regina and her party. But the farmers had been affected too, however they had grumbled about tax. Without the need to produce a surplus to pay the Emperor’s taxes the farmers had cut their workload back to what was necessary to maintain their families. But with the towns declining there was no market to sell or trade what surplus there was, and there was nowhere to buy manufactured goods like pottery or tools. Iron goods in particular were in very short supply, for people had forgotten the ancient craft of iron-making. Many farms were being operated at a more basic level than the farmers’ ancestors had achieved centuries before.

Anyhow there had been no place for Regina and her party: no hospitality, no offers of help from hungry, resentful, suspicious people, and they had used up the last of their money on overpriced inns. But it didn’t matter. Once they got here, to this hill farm and Carausias’s friends, everything would be all right.

But now here they were, and there was nobody after all. It was just another betrayal. As never before the future seemed a blank, black, terrifying emptiness. Regina wrapped her arms over her belly and the growing, hungry life it contained.

Carta sat beside her. ‘Are you all right?’

‘None of us is “all right”,’ Regina said. ‘What a mess.’

‘Yes. What a mess,’ Cartumandua said. ‘This farm must have been abandoned at least a year ago. Poor, foolish Carausias.’

‘There’s nothing for us here.’

‘But there is nowhere else to go, and we have no more money,’ said Carta grimly. ‘It doesn’t seem such a bad location to me. There is water down there.’ She pointed to a marshy area at the foot of the grassy hill, the thread of a sluggish river beyond. ‘The fields are overgrown but they have been worked before; they should not be difficult to plough. This hillside is a little away from the road. Perhaps we will not be such a target for the bacaudae.’

‘What are you talking about? Who is going to plough the fields? How will we pay them?’

‘Nobody will plough them for us,’ Carta said doggedly. ‘We will plough them.’

Regina stared at her. ‘You are making up stories. We have nothing to eat now. We’ll be lucky to live through the night. And, if you haven’t noticed, it is the autumn. What crops will we grow in the winter? And besides – Carta, I don’t want to be a farmer.’

‘And I didn’t want to be a slave,’ Carta said. ‘I survived that, and I will survive this. As will you.’ She clambered to her feet and pulled Regina’s arm. ‘Come on. Let’s go and take a look at the buildings.’

Reluctantly Regina followed.

The farm buildings were clustered around a square of churned-up mud. There were three barn-like structures, with neat rectangular plans of the Roman kind, and the remains of a roundhouse, a more primitive building with a great conical roof of blackened thatch, and walls of wattle and daub.

Regina drifted towards the square-built structures, the most familiar. Once they must have been smart, bright buildings; she could see traces of whitewash on the walls and a few bright red tiles still clinging to the wooden slats of the roofs. But one had been burned out altogether, and the roofs of the others, all but stripped of tiles, had rotted through. She stepped through a doorway. The floor was littered with rubble and cracked by a flourishing community of weeds. Something scuttled away in the gloom.

Carta pointed at the roundhouse. ‘We’d be better off in this.’

Regina wrinkled her nose. ‘In that mud pie? I can smell it from here. And look at that rotting thatch – there are animals living in it!’

‘But we have a better chance of repairing it,’ Carta said. ‘Face it, Regina – how are we to bake roof tiles?’

‘We could get them replaced.’

Carta laughed tiredly. ‘Oh, Regina – by whom? Where are the craftsmen? And how are we to pay them? . . . Regina, I know this is hard. But I don’t see anybody standing around waiting to help us, do you? If we don’t fix it ourselves – well, it won’t get fixed.’

Regina rested a hand on her belly. Carta’s realism and doggedness somehow made things worse, not better.

There was a call from the lower slopes of the hillside. Severus was returning, with something heavy and limp slung over his shoulder. Regina soon made out the iron stink of blood, and a deeper stench of rot. Grunting, Severus let his burden fall to the muddy ground. It was the carcass of a young deer. Its head had almost been severed from its body, presumably by Severus’s knife. Severus was sweating, and his tunic was stained deep with blood. ‘Got lucky,’ he said. ‘Leg stuck in a trap. Already dying, I think. See?’

The deer had been very young, Regina saw. Its horns were mere stubs, and its body small and lithe. But one of its legs dangled awkwardly, and a putrid smell rose from blackened flesh.

Severus leaned over the limp corpse. With inefficient but brutal thrusts he dug his knife into the hip joint above the deer’s good hind leg. With some noisy sawing of cartilage and bone, he ripped the joint apart, and hung the limb over his shoulder. ‘We’ve got neighbours,’ he said, pointing with his bloody knife. ‘I saw lights. A farmstead over that way, over the ridge. I’m going to see if they’ll trade.’

‘Yes,’ said Carausias urgently. ‘There are many things we need.’

‘What I need is some wheat beer,’ said Severus. ‘I’ve had enough of this for one night.’

Carausias called, ‘You can’t be so selfish, man!’

But Carta only said, ‘Come back alive.’

When he had gone, the others stood over the carcass. Blood slowly leaked out of its throat, and into the mud.

Carausias whispered, as if he might wake the deer, ‘What do we do?’

At length Regina sighed. ‘I used to watch the butchers at the villa. We need rope . . .’

They dug through the garbage in the buildings until Marina found a mouse-chewed length of rope. To Regina’s horror the deer’s flesh was warm and soft; she had never touched anything so recently dead. But she got the rope tied around the deer’s remaining hind leg. She slung the rope over the branch of a tree. With the three of them hauling, they managed to drag the carcass into the branches.

The deer dangled like a huge, gruesome fruit. Blood, and darker fluids, flowed sluggishly from its neck and pooled on the ground.

Carta watched dubiously. ‘We should collect that blood.’

‘Why?’

‘You can cook it – mix it with herbs – stuff the intestines with it. I’ve seen it done. We shouldn’t waste anything.’

Regina felt her gorge rise. But she said, ‘We don’t have a bowl to catch it. Next time.’

‘Yes.’

Regina stepped forward with Carausias’s knife. Calling on grisly memories from childhood, she reached up, plunged the knife into the deer’s skin under its belly, and with all her strength hauled the blade down the length of the carcass. Intestines slipped out, tangles of dark rope. She flinched, trembling. Her tunic and flesh were splashed with dark blood, and her hands were already crimson to the wrists. She stepped behind the carcass and began to tug at the flaps of skin. ‘Help me,’ she said. ‘After this we should cut off the other legs.’

Carausias built a fire in the ruins of the roundhouse. The wood they gathered was young and damp with dew, and they had trouble getting it burning. But when it was fully alight, and bits of the meat were cooking on an improvised spit, they huddled together around the light and warmth. The meat was tough, lean, almost impossible to bite into, and its bloody, smoky stink was repellent. But Regina was always aware of the speck of life inside her, and so she forced the meat into her mouth, chewed it until it was soft and swallowed it.

‘We are like savages,’ Carausias said. ‘Barbarians. This is no way to live.’

‘But barbarians have their arts,’ Carta said. ‘Your butchery, Regina—’

‘I was clumsy.’

‘You will do better. There are older skills we must try to recall. For instance, we should keep the hide, cure it if we can. And preserve the meat. We have been lucky, but we are not hunters; it may be a while before we have another windfall like this one. We could smoke it, dry it in the sun, perhaps pack it in salt.’

‘How?’

‘I don’t know. But we will learn. And in future we should save the fat too. Perhaps we could make tallow-candles.’

Carausias placed a hand on her shoulder. ‘Enough for tonight, niece.’

When the eating was done, Regina shrank into the deepest shade of the roundhouse roof she could find. With a corner of her cloak she tried to wipe the animal blood from her hands and face. Soon her skin was sore, and the cloth was starting to shred, but still the blood wouldn’t come off her skin.

Carausias came to her in the dark. He sat beside her and rested his hands on hers, stopping her obsessive scrubbing. ‘In the morning we will find water,’ he said. ‘And then we will all get clean.’

‘I don’t want this,’ Regina hissed. ‘I don’t want to live like a, like a dog. Carta is so strong.’

‘Yes. And that makes it worse, doesn’t it? Because by accepting it, she makes it real. But you are strong too, Regina. The way you handled the deer—’

‘I don’t want to be strong. Not like this.’ She looked up at his kindly face, blood-streaked and obscure in the dark. ‘Things will get back to normal, won’t they, Carausias?’

He shrugged. ‘Even now, Rome spans a continent, a thousand-year-old imperium just a day’s sailing away, over the ocean. This has been a dreadful interval for us all. But why should we believe we live in special times, the end times? How arrogant of us, how foolish.’

‘Yes. But in the meantime—’

‘It will surely only be a few weeks before we see the post messengers clattering along the roads again. Until then, we must just get by.’

‘Just a few weeks. Yes.’

The deer fed them for the first few days. They were able to supplement the meat with late-blooming berries. For water they had to trek several times a day to the marsh at the bottom of the hill; they carried the water home in a wooden bucket salvaged from the ruins of the farm.

But the first rains nearly doused their fire, and turned the floor of the roundhouse into a quagmire. Despite his attempts at bravery Carausias wept that night, bedraggled, cold, humiliated at how far he had let his family fall.

They had to repair the roof, Regina realised.

Severus said he could handle this. He clambered on to the roof, hauling branches of oak and hazel over the gaping hole. Regina felt optimistic: surely such a crude structure as this required only the crudest repairs. But when Severus shifted his weight unwisely, his heaping gave way and he fell to the muddy floor in a shower of snapped branches. He got to his feet and kicked at the mess, swearing oaths to the gods of the Christians, the British, and the Romans, and stalked off in a sulk.

So Regina decided she would have to do it.

She walked around the little house, studying the roof’s structure. Its conical shape was built on several main rafters that had been leaned together and then tied off at the top to a central pole. There was more complicated woodwork, the remains of a ring beam and criss-cross rafters. But the main problem was that two or three of the big rafters had gone.

None of Severus’s hasty gatherings would serve as new rafters, and they had no axe. But in the forest on the upper reaches of the hillside they were able to find long fallen branches. It took Carausias, Regina and Carta together to drag the branches down the hill. Then, together, they pushed their improvised rafters into place. Marina, reluctant but the lightest, was sent to climb up the thatch to the hut’s apex, where she tied the new rafters to the old. The complicated cross-structure was beyond Regina for now. But she did have Marina tie light hazel branches to her new rafters, and they began expeditions to the marsh to pile up river reeds as thatch, great layers of it.

It was crude, ugly, but it worked.

Once the roof was waterproof things got better quickly. There were still whole dynasties of mice inhabiting the old thatch, but a few days of intensive smoking saw to that. The ruined roof had allowed the rain to attack the wattle and daub walls, but their basic structure of thin, interwoven hazel branches was still sound. Regina and Carta plugged the holes in the walls with mud and straw, pushing the stuff in from either side and smoothing it off with their fingers.

When at last they shut out the daylight, they had a small celebration. They sat in a circle around their fire, with smoke curling out through the chimney hole in their new roof, and their deer-fat candles burned smokily. They ate the last of the deer’s liver, cooked with wild garlic Marina had found growing behind the huts. They felt they had done well; it was still only a few days since they had got here.

It was then that Regina felt ready to unwrap her precious matres. She set them in a crude alcove, to watch over the heap of dried reeds on which she now slept.

Next time they caught a deer, in a simple trap Severus had set, they were more efficient in using it. They kept the hide intact to cover the roundhouse floor, and even boiled the bones to extract the marrow.

Most of their food came from traps – mostly smaller game, especially hares. But they established a tentative trading relationship with the farm Severus had found beyond the ridge. The farmer, a tall, ferociously bearded, suspicious man called Exsuperius, was prepared to exchange their meat for winter vegetables like cabbage, and even clothing, worn-out tunics, cloaks and blankets. The clothing, old and lice-ridden as it might be, was hugely welcome. Regina began to experiment with ways to wash their clothes in the river – wood ash, being slightly caustic, made a good cleansing agent.

But no matter how Carausias or Carta pleaded, Exsuperius would spare them no pottery, no footwear, and no tools – no saws or hammers or knives – no iron at all, in fact, not so much as a nail for their shoes.

Severus did his share, if grudgingly. As the strongest of them by far he would haul the heaviest loads, and he experimented with bigger traps and sling shots to bring down more game. But he was unreliable and short-tempered. He would barely speak to the rest of them, and he even seemed to neglect Carta.

Regina felt she would never understand Carta’s relationship with Severus. They never seemed happy together – there had never been any hint that Carta wished to have a child with Severus – and yet their relationship, now years old, somehow endured. It was as if neither of them hoped for anything better from life.

When she learned that Severus had kept trying to trade meat for beer from Exsuperius, Regina understood that he could not be depended on.

The days turned to weeks, and then to months. They watched every day for soldiers or post carriers to come along the road. But things did not get back to normal.

Little by little they made themselves comfortable. But every day she had to figure out something new: the business of survival was remarkably complicated. And life was relentlessly hard, every hour from dawn to dusk filled with hard physical labour. The frosts of winter came, and life grew harder yet.

Still, even though the new life in her belly grew relentlessly, Regina felt herself becoming stronger, the skin of her hands and feet and face hardening, the muscles in her legs and shoulders thickening. She ate ravenously, to feed her unborn baby and to keep out the cold. But she did not fall ill. Carausias suffered a good deal, though; his joints and back, already frail, never recovered from the long walk from Verulamium, and though he gamely tried to keep up his share of the work, his weakness was obvious.

And it was, to Regina’s horror, Cartumandua who became the most seriously ill of all.

It started with a pain in her belly. It persisted no matter what she ate, and even when she didn’t eat at all. When Regina touched Carta’s belly she found a hard lump, below her ribcage, almost like another, malevolent child.

None of them had any idea what could be ailing Carta. There was, of course, no doctor to call on. Regina even tried begging medicines from the bearded farmer. Exsuperius offered nothing save advice about letting Carta chew on willow bark. When Carta tried that she found the gathering pain would, if only briefly, be lessened. But gradually, day by day, Carta grew weaker and more sallow, and Regina felt a growing dread.

When the days were shortest, much of the marshy land froze. The daily chore of fetching water could never be skipped, but they had to walk further to find a place where the land wasn’t frozen, or where the ice was thin enough to break. The water walks came to dominate their lives, the first thing Regina woke up thinking about each morning.

On one particularly bleak, grey midwinter morning, she and Marina made the first walk down to the marsh. They had dug a cesspit here. Regina squatted over the hole in the ground, her dress lifted up to expose her backside to the raw cold.

Suddenly she imagined how her younger self might have felt if she could have seen her crouching in this muddy pond. In her mother’s villa there had been a latrine close to the kitchen, so water from the kitchen could be used to flush. There were sponge sticks and vials of perfumed water to keep yourself clean, and the little room was always rich with cooking smells. And now, this. She had come to this pass step by step – and every step downward – and she had been so busy staying alive that she had forgotten how far from home she had come.

But you had to shit. She squatted, strained, and finished her business as quickly as she could, cleaning herself with a handful of grass.

Today was misty but not as ferociously cold as it had been, and the marsh might be unfrozen at the centre. So, carefully, she walked down to its rough shore and picked her way over frozen mud and puddles of sheer ice. She came to a patch of open, slushy water, where dead reeds, brown and lank, floated like hair. She bent and reached into the ice-cold water to pull the reeds aside. But she felt a sharp pain.

She pulled back her arm. Her palm had been gashed, and bright red blood, the brightest colour in a landscape of grey and green-brown, dripped down her arm, mingling with the water that clung to her skin.

Marina came to her nervously. ‘What is it?’

‘I think I’ve been bitten. Perhaps a pike.’

Marina inspected her hand. ‘That looks like no bite to me. You need to wash that off.’

‘Yes.’ Regina bent to peer into the water. Through the layer of reeds she could see no fish. But she did make out a bright gleam, like a coin in a well. More cautiously, with her good hand, she reached down and explored. It was hard to judge the depth of the murky water. She quickly found something hard and flat – a blade. Carefully she took hold of it between thumb and forefinger, and pulled it out.

It was a knife. Its iron blade was heavily rusted, but its hilt, of bright yellow metal engraved with swooping circular designs, seemed unmarked. ‘I think this is gold,’ she said, wondering.

Marina was unimpressed. ‘Old Exsuperius would probably give you a bag of beans for the iron, nothing for the gold,’ she said, business-like.

‘I wonder how it got here.’

‘An offering,’ said Marina unexpectedly. ‘To the river. When you die, you give it your armour, your weapons, your treasure. It’s what they always did, away from the towns. Like they did before . . . We probably pulled it up when we tugged on the reeds.’

A dead man’s hoard. It was an eerie thought, and Regina glanced around uneasily at the mist-laden, murky landscape.

In many parts of the countryside the touch of Roman rule had always been light. As long as folk kept the peace and paid their taxes, the Emperor had never very much cared what people got up to in their private lives. Perhaps a community in this remote farmstead had kept up the rituals of their distant forebears, and thrown their personal goods into the marsh as propitiations to the goddesses of the water and the earth. The rational corner of her mind wondered if it might have been better for the vanished peoples to hold on to their weapons, to keep their money and spend it on trade or defences, rather than hurl it into this marsh so extravagantly. Then they might have resisted the Romans better.

Probably there were bodies here too, hurled into the water. They would be the dead, not of her time, but of the strange times of the deeper past, before the legionaries and census keepers and tax collectors: not her dead, but the dead of other, alien folk, whose spirits might, somehow, still linger in the mists of this ancient, endlessly reworked landscape.

She was shivering. She tucked the little weapon into her belt.

Back at the roundhouse Carta poured urine over Regina’s hand to clean out her wound, and rubbed in honey, expensively bought from Exsuperius, to stop any infection. The next day it was brighter, and Regina’s odd superstitious fears were banished. But the brightness brought a deeper cold, and the marsh was frozen over, hiding its strange trove.

*

As winter turned to spring, Regina’s heavy belly slowed her down. But this was a community of three women, one old man and the unreliable, lazy Severus, and there was no room for passengers.

But it wasn’t so bad. One way or another they never ran short of food, even during the worst of the winter. And as the days grew longer and warmer, despite the load in her belly, she felt stronger, oddly, than she ever had before.

And it seemed that as Carta had gradually weakened, the others had come to look to Regina for leadership. So she was the first off her pallet of reeds each morning, the first to take her turns with the water-fetching, the first to check the traps, always setting an example with her own efforts.

She was poor at bending and lifting, and couldn’t climb on to the roof of the roundhouse. But she could work a foot plough. One morning she set to hauling it across one of the fields on the slope behind the farmstead. You had to dig its iron point into the soil, push it with your foot, and then haul back on the handle, which was nearly as tall as she was, to break open the soil.

The iron plough with its bowed wooden handle had been a precious find, left under a heap of decaying sacking by the vanished Arcadius and his workers. They had used more of their hunted meat to buy seed stock for wheat, kale and cabbages from Exsuperius. Now the time was coming – as she dimly recalled from her memories of life in the villa – to plough and plant.

But with the foot plough it was only possible to scratch a shallow groove in the ground. It was galling to remember how her father’s tenants had used ox teams to break the soil over vast areas, while she was reduced to this pitiful scraping. But Exsuperius, in one of his bits of taciturn advice, had told them to plough their fields twice, in a criss-cross pattern, to break up the ground better. And she found that when she came to the second set of furrows the plough fairly slid into the already broken soil.

By midday, her muscles had thoroughly warmed up, and the sun shed a little warmth on her face.

After so many months she no longer felt quite so obsessively bitter about Aetius, and Marcus and Julia, and Amator – especially Amator – all the people who had, one way or another, abandoned her. As for her companions here on the farm, they had been thrown together by chance, and they were none of them perfect: Carausias an over-trusting old fool, Severus lazy, selfish and sullen, Marina timid and lacking initiative, and Carta – dear Carta, now terribly weakened. These were not the people with whom Regina would have chosen to be spending the eighteenth year of her life. But they were her people, she was coming to see: they were the people who had taken her in after her grandfather’s death, who had sheltered her as best they could . . .

It was at that moment, just as she had reached the nearest thing to contentment she had enjoyed since that night with Amator, that the first contraction came. She fell to the ground, yelling for Carta, as waves of pain rippled over her belly.

What followed was a blur. Here were Marina and old Carausias, their faces looming over her like moons. They were too weak to carry her, so she had to get to her feet and, leaning heavily on their shoulders, limp to the house.

Carta’s face was yellow and drawn. She looked as if she could barely stand herself. But she placed her hands on Regina’s belly, and felt the pulsing muscles, the position of the baby.

Regina yelled, ‘It’s too early! Oh, Carta, make it stop!’

Carta shook her head. ‘The baby has its own time . . . Get her on the bed, Marina, quickly.’ She lifted Regina’s tunic, grubby with dirt from the fields, and she placed a wooden plank, scavenged from one of the other buildings, under Regina’s buttocks.

‘Here. Take this.’ It was Carausias, looming over her. He had brought her one of her precious matres. They, at least, had never abandoned her; she clutched the lumpy little statue to her chest.

The contractions were coming in waves now.

Carta snapped, ‘Regina, pull back your knees.’ Regina reached down and, with a huge effort, hooked her fingers behind her knees and pulled her legs back and apart.

Carta forced a smile. ‘I knew I shouldn’t have let you plough that wretched field.’

‘And who else was to do it? . . . Ow–w! Carta –’

‘Yes?’

‘You have done this before, haven’t you?’

‘What, delivered a baby? Have you ploughed a field before?’

With the next contraction the pain became unbelievably intense, as if she was slowly being torn apart.

Carta leaned closer. Even through her own pain Regina saw how pale she was, her white face glistening with oily sweat. ‘Regina, listen to me. There’s something I have to tell you.’

‘Can’t it wait?’

‘No, child,’ Carta said sadly. ‘No, I don’t think it can. Your father . . . You remember how he died?’

It was an awful image to come wafting through her clouds of pain. ‘I could hardly forget.’

‘It was me.’

‘What?’

‘I was the one he was unfaithful with. I was the reason he punished himself.’

Regina gasped. ‘Carta, how could you? You betrayed my mother.’

Carta’s bloodless mouth worked. ‘He gave me no choice.’

Marina screamed, ‘I can see its head!’

Carta pulled back to see. ‘Marina, help me . . .’ She reached down to support Regina’s perineum, and cupped her hand around the baby’s head. ‘The cord is around its neck . . . Uncle, give me that knife. Now, you old fool.’ Even through her own pain Regina could feel Carta’s hands trembling as she worked.

When the cord was cut, the baby’s body slid smoothly out, tumbling into Marina’s waiting arms with a last gush of fluid. Marina picked mucus from the baby’s button mouth. Carta stayed with Regina until the afterbirth had emerged, and then she packed her vagina with moss to stem the bleeding.

Regina, despite her weakness and exhaustion, had eyes only for her baby, which had begun to wail thinly. ‘Let me see . . .’

‘It’s a girl,’ Marina said, her eyes bright. She had wrapped the baby in a clean bit of blanket, and now she leaned down towards Regina so she could see the round pink face.

Carta said, ‘I think – I think . . .’ And she fell back, slumping to the floor. Regina tried to see, but could not raise her head.

Carausias cried, ‘Cartumandua! Come, oh come, my little niece, we can’t have this.’ He fumbled for a small flask; Regina knew it contained an extract of deadly nightshade, a heart stimulant bought at great expense from Exsuperius. He tried to pour droplets between Carta’s lips, but her face was like a wax mask.

Her goddess heavy on her chest, fear and rage flooded Regina. ‘No! No, you sow, you bitch, you cow, you whore, Cartumandua! You won’t leave me, not you too, you slave, not now!’

But Carta did not respond, not even to apologise. The baby’s crying continued, thin and eerie.

That evening Severus returned from his hunting. He saw the baby, the mess in the hut, Carta’s body.

Severus stayed that night and the next. He helped Carausias and Marina prepare the body, and he used the plough to dig a shallow grave in the rocky ground at the top of the hill. But when Carta’s body was buried, he walked away, taking nothing but the clothes on his back. Regina knew they would never see him again.


Chapter 14

‘I followed General Clark as we climbed the steps of the cordonata towards the Piazza del Campidoglio on the Capitoline Hill. And all around Rome the bells of the campanili rang out . . .’

Lou Casella, my mother’s uncle, my great-uncle, was over eighty. He was a short, stocky man, bald save for a fringe of snow-white hair, with liver-spotted skin stretched over impressive muscles. His voice was soft, husky, and to my ears, mostly educated by movies and TV, he sounded like a classic New York Italian-American, something like an old Danny de Vito, maybe. He sat facing Lake Worth, sunset light glimmering in his rheumy familiar eyes – the family eyes, grey as smoke – as he told me how, in June 1944 at the age of twenty-two, he had entered Rome as an aide to General Mark Clark, commander of the victorious Fifth Army.

‘In the place where I stood with Clark, Brutus, fresh from the murder of Caesar, once came to speak to the people. Augustus made sacrificial offerings to Jupiter. Greek monks prayed their way through the Dark Ages. Gibbon was inspired to write his great history. And now here we were, a bunch of ragged-assed GIs. But we’d made our own piece of history already. All I could see was faces, thousands upon thousands of Roman faces turned up towards us.

‘And even then I knew that among those hopeful crowds I would find family . . .’

I had found Lou in a retirement home just off Seaspray Avenue in Palm Beach.

‘What the hell kind of a coat is that?’ he asked of my duffel. It was the first thing he said to me. ‘Where do you think you are, Alaska? Haven’t seen a thing like that since the army.’

It had taken me a while to trace him. The address Gina gave me was out of date. She wasn’t apologetic. ‘I haven’t seen him for ten years,’ she said. ‘And anyhow you don’t think of people that age changing address, do you?’

Evidently Lou was an exception. His old address had been a rented apartment in Palm Beach. There was no forwarding contact, but Dan advised me to try the American Association of Retired Persons, which turned out to be a muscular lobby group. They were reluctant to give me his address, but acted as a third party to put us in touch. In all it took a couple of days before Lou finally called me at my hotel, and invited me over.

Lou showed me around his rest home. It was like a spacious hotel, every room sunlit, with dozens of white-coated staff and its own immense grounds. You could get permits for golf courses and private beaches. There was a daily programme of exercise. As well as old-folk nostalgic social events like war-time picture shows and big band dances, I saw notices for guest speakers from universities and other learned organisations on such topics as Florida history, coastal flora and fauna, Art Deco, even the history of Disney.

When I enthused about all this, Lou slapped me down. He called the place ‘the departure lounge’. He walked me to a day room, where rows of citizens sat in elaborate armchairs, propped up before a gigantic, supremely loud widescreen TV. ‘They like reality shows,’ he said. ‘Like having real live people here in the room with them. We do have a little community here. But every so often one of us just gets plucked out of here, and we all fight over his empty chair. So don’t get all nostalgic about being old. You’re fine so long as you keep fit, and you don’t lose your marbles.’ He tapped his bare, sun-leathered cranium. ‘Which is why I walk three miles a day, and swim, and play golf, and do the New York Times crossword every day.’

I was impressed. ‘You complete the crossword?’

‘Did I say complete? . . . So you want to talk about your sister.’

I’d told him the story on the phone. I’d brought a copy of the photograph, scanned and cleaned up by Peter McLachlan; Lou had glanced at it but didn’t seem much interested. ‘I want to close the whole business off,’ I said.

‘Or you’re picking a scab,’ he said warningly. ‘I never met her, your sister. So if you want to know what she’s like—’

‘Just tell me the story,’ I said. I spread my hands, and tried to imitate his Godfather accent. ‘Picture the scene. Rome, 1944. The liberating army is welcomed by a smiling populace –’

He laughed, and clapped me on the back. ‘Shithead. Christ, you are your father’s boy; he made the same kind of dumb jokes. All right, I’ll tell you the story. And I’ll tell you what was told to me by Maria Ludovica.’

‘Who?’

‘Your cousin,’ he said. ‘Or whatever.’

Maria Ludovica. It was the first time I’d heard the name. It wouldn’t be the last.

We sat in a sunlit day room, and began to talk.

‘When we had operations established, and we got the electricity back to the hospitals on the second day, and the phones working on the third and so forth, I had time to look around a little. I knew the family had roots in Rome. I knew where my grandparents had come from – near the Appian Way – and it wasn’t hard to dig out some Casellas in the area. Whatever you say about those Fascists, they kept good records.’

So young Sergeant Casella had ventured nervously down the Appian Way, the ancient road that led south out of Rome. In that hot autumn of 1944 the area was crowded with refugees, and everything was shabby, poor, dirty, deprived, despite the liberators’ best efforts.

He had found a ‘nest of Casellas’, as he put it, an extended family living under the stern eye of a black-wrapped widow who turned out to be a cousin of his father. ‘It was a small house in a kind of down-at-heel suburb. I mean it had been down-at-heel even before the damn occupation. And now there were, hell, twenty people living in there, stacked up. Refugees, even a wounded soldier.’

‘All relatives?’

‘Yep. And with no place to go. They made me welcome. I was a liberating hero, and family. They made me a vast meal, even though they had so little themselves. Aunt Cara produced this tub of risotto with mushrooms – dense and thick and buttery, though God knows where she got the butter from . . .’ He closed his eyes. ‘I can taste it to this day. They asked me to help, of course. I couldn’t bend the rules, but I did what I could. I had my own salary, my own rations; I diverted some of that.

‘They had some sick kids in there. Two boys and a girl. They were pale, hollow-eyed, coughing . . . I couldn’t tell what was wrong, but it looked bad. They had to wait in line for the civilian docs, and in those days medical supplies were scarcer than anything else, as you can imagine. I tried to get an army medic to come out, but of course he wouldn’t.’

‘And so you turned to Maria Ludovica?’

‘It was all I could think of.’

By this time Maria Ludovica had come looking for him. In an inverse of the family search Lou had performed, Maria, or others from the Puissant Order of Holy Mary Queen of Virgins, had inspected the new invaders of Rome for any family connections, and they had found Lou.

‘Maria was really your cousin?’

‘No. Something further away than that. Remember it was my grandparents – your, uh, great-great-grandparents, I guess – who left Rome for the States in the first place. Hell, I don’t know what you’d call our relationship. But she was a Casella all right. Those grey eyes, you know – you have them,’ he said, looking at me. ‘But she had black hair tied up around her head, cheek bones you could have eaten a meal off, and an ass – well, I guess I shouldn’t say stuff like that to a kid like you. But she was sexy like you wouldn’t believe. No wonder Mussolini couldn’t keep his hands off her.’

‘Mussolini?’

‘She was never a Fascist – that’s what she told me, and of course she would say that to an American soldier in 1944 – but I believed her. It turns out she’d known the Duce since the thirties. She first saw him in October 1922, when he first came to power, and she joined in the march on Rome: four columns, twenty-six thousand strong, closing on the city. The army and the police just stood aside as all those black-shirts marched in. Maria was sort of swept up; where she came from, in Ravenna to the north, it was politic just to go along with it.’

‘And she became – what, his mistress?’

‘You might call it that. She met him face to face the first time on Christmas Eve ’33, when she was brought to Rome as one of the ninety-three most prolific women in the country.’

‘You’re kidding.’

‘Nope. Ninety-three women in black shawls, mothers of thirteen hundred little Italians, soldiers for Fascism.’

I did the maths quickly. ‘Fourteen each?’

He grinned. ‘They were heroes. But we’ve always been a fecund family, George. Our women stay fertile late, too.’ That was true, I reflected, thinking of Gina. ‘The heroic mothers were taken on a tour of the city, and they saw the Exhibition of the Fascist Revolution, where Maria kissed a glass case that contained a blood-stained handkerchief – the Duce had held it to a bullet wound in his nose after he survived an assassination attempt.’ He winked at me. ‘But that wasn’t all she kissed.’

I spluttered.

‘Come on, kid. I think we need a walk.’

And walk we did, at an impressively brisk pace, trotting around town on what I took to be one of his regular three-mile routes.

Palm Beach is set on a narrow tongue of land between the Atlantic, to the east, and Lake Worth, to the west. The city itself is set out according to a classic American grid layout, a neat tracing no more than four blocks wide from coast to coast. We tramped south down the County Road, peering dutifully at landmarks like the town hall and the Memorial Park fountain, a water feature fringed by swaying palm trees under a powder-blue sky. Then we turned on to Worth Avenue, four blocks of over-priced shops: Cartier, Saks, Tiffany, Ungaro’s, stocking everything from Armani clothes to antique Russian icons, anything you wanted, nothing with a price tag. One of the shops boasted the world’s largest stock of antique Meissen porcelain. Outside the shops limousine engines idled.

Lou said, ‘So what do you think? A little different from Manchester?’

‘Too bloody expensive.’

‘Yeah, but if you were rich enough your head would work differently. You don’t spend to get stuff. You spend as a statement. But it hasn’t always been this way. I started to come here in the early sixties. We had a beach house, further up the coast.’

‘We?’

‘Lisa, my wife. Two boys. Already growing up, even then.’ He didn’t mention the wife and kids again; I inferred the usual story, the wife had died, the kids rarely visited. ‘It was a good place for the summer. But back then it was kind of different.’ The town had been founded in the nineteenth century as a winter playground for the well-heeled. In the twenties had come further development. ‘It was a winter town. In the summer they used to dismantle the traffic lights! Now, though, it stays open all year. Some say it’s the richest town in the Union.’

‘So you’ve done well to end up here,’ I said.

‘End up. You’re not around old people much, are you?’

‘Shit. I—’

‘Ah, forget it. Yes, I did OK. Stock options –’ His talk drifted back to the Second World War. He had been a draftee. ‘I was lucky. Spared the fighting. I already had some business experience, helping my father run his machine shop as a kid. So I got staff positions. Logistics. Requisitions. The work was endless.

‘The invasion of Italy was the biggest bureaucratic exercise in history. We were heroes of paperwork.’ I grinned dutifully. ‘But it was good experience. I learned a hell of a lot, about people, business, systems. Stuff you learn in the army you can apply anywhere.

‘I went back home after the war, but my father’s business felt too small, with all respect to the old man.’ Having grown up in New York – he was old enough to remember the Wall Street Crash – Lou took some positions in the financial industry. ‘But I got impatient with being so far from the action. After Italy, moving funds around, buying and selling stocks, watching numbers on a ticker-tape – it was all too remote. I’m not a miner or an engineer. But I wanted to work somewhere I could see things being built.’

So, after taking some kind of business degree, he had moved to California to work for none other than North American Aviation in Downey, California.

‘It was North American that built Apollo. You know, the Moon ship?’ I nodded. Evidently he was used to younger people never having heard of the programme. ‘Not all of it,’ he said. ‘Just the CSM – the Command and Service Modules, the part that came back to Earth. I did well at North American. I was in the right place at the right time. We believed we could achieve anything, on any scale, if we worked hard enough, with our flow charts and schedules and critical paths. Why not? That was how we won the war, and how we managed Project Apollo. Four hundred thousand people, all across the country, all doing their tiny part – but all controlled from the centre, all those resources pouring in, like building a mountain out of grains of sand, a huge mountain you could climb all the way to the Moon.’

He was a solid character, intense, engaged, vividly real. In his anecdotes I glimpsed a post-war America growing fast, confident and rich, a time of technological growth and economic expansion – and I liked the idea that a relative of mine had been there at the fall of Rome, and had worked on Apollo. But I wasn’t enjoying the encounter. Beside him I felt pale, diminished, uncertain, maybe a bit intimidated. And young.

We turned off Worth on to Lake Drive South, which ran north along the coast of Lake Worth. Here the road was part of a bicycle trail, and in the low afternoon light there were people cycling, skateboarding, jogging.

‘Here, you can buy me a popsicle.’

It turned out he meant an ice lolly; we had come to an ice cream stall. I stumped up for two great gaudy confections, so sugary I couldn’t finish mine. But we sat on a stone bench and gazed out at the ducks paddling on Lake Worth. The flat western light made his face look like a bronze sculpture, all planes and grooves.

By 1943 the war was going badly for the Italians. Mussolini was removed and arrested, and an armistice signed. When the Allies landed at Salerno, the Germans found out about the deal. Rome quickly fell to the Nazis.

‘The Order was involved in the resistance, in a quiet way,’ Lou said. ‘So Maria Ludovica told me. The Germans tried to call up all the young men for work on factories or farms or mines, or on the defence lines they were building to oppose the Allied advance. And the city was full of escaped POWs. Lots of people to hide. We estimated that at one time, of a city of a million and a half or so, about two hundred thousand were being hidden, in homes, churches, even the Vatican.’

‘And the Order?’

‘They have a big complex there, big and old and deep. Not that I ever saw it.’ I wondered, deep? ‘Yes, the Order did their share. And it was not without risk. Family, huh – I guess we should be proud.’

Air raids began, even though Rome was supposed to be an open city, aiming at railway lines but hitting civilians in such customary friendly-fire targets as hospitals. ‘The gas and electricity went altogether,’ said Lou. ‘They cut up the benches and trees in the parks for wood. The Order started selling meals, hundreds a day, at a lira a head.

‘But then the citizens started to hear the heavy guns.

‘Maria Ludovica went out to the Lungotevere to watch the Germans go. Armed to the teeth but dejected, bedraggled. Everybody was silent. Makes you think,’ he said. ‘A Roman crowd, surrounded by all those ancient monuments, once again seeing the retreat of an occupying army.’

‘And then you arrived.’

‘Yep. I walked in after the tanks that came up the Porta San Giovanni. In the evening everybody lit a little candle in the window. It was, you know, magical.’ And he told me how, on 5 June 1944, the day before D-Day, he had climbed the steps of Michelangelo’s cordonata with General Clark. ‘Not that the Romans were grateful,’ he said with a grin around his popsicle stick.

He leaned closer. ‘Maria never told me all of it, about Mussolini. Far too delicate for that. But I figured it out. He was kind of a brisk lover. He’d just nail you, right there on the floor of his office. He wouldn’t even take his shoes or trousers off. And when he was done he’d just send you right out of the room and get back to work.’

‘What a charmer.’

‘But he was Mussolini. I knew a lot of guys in the army who had similar habits, mind you . . .’

I half listened. I was trying to put this together, trying to figure out how old this Maria Ludovica must be. Say she was about twenty during the 1922 march. That would put her in her thirties when she’d become a ‘prolific woman’, and in her forties during the war. Was it really credible that a forty-year-old mother of so many children would be the selection of Mussolini, who had, I supposed, the whole of Italy outside the convents to choose from? And could such a woman really have been the sex goddess glimpsed by the callow young Sergeant Casella in 1944? Was Lou somehow conflating the memories of more than one woman? But his stories seemed detailed and sharp.

‘You know, Mussolini was going to build a giant statue of Hercules, as tall as a Saturn V rocket, with the face of Mussolini and its right hand raised in a Fascist salute. All they made was a head and a foot.’ He laughed. ‘Credere! Ubbedire! Combattere! What an asshole. But still, if he made a pass at you, you didn’t turn him away. I’m pretty sure that by letting the Duce poke her Maria Ludovica earned a lot of protection for the Order in those years.’

‘What was Maria’s connection to the Order? Did she start it?’

‘Hell, no. Boy, don’t you know any of the family history?’

I frowned. ‘The story of the Roman girl?’

‘Roman British, yes. Regina.’

‘It’s a legend. Has to be. The records don’t go back that far.’

He sucked on his popsicle. ‘If you say so. Anyhow, for sure the Order was a lot older than Maria Ludovica.’

‘And when you found the Casellas you turned to Maria.’

‘She, the Order, knew about the Casellas. The Order itself was based not far away. But they hadn’t known about the sickness. When I got in touch, they came – Maria, and three other women. Medically trained, apparently. They wore these simple white robes. I remember cradling one of the boys while they crowded around with their stethoscopes and such. They were all three about the same age. And all similar, all like Maria, like sisters. And the family eyes, smoky-grey. It was strange looking from one face to the other. They kind of blurred together, until you couldn’t be sure who was who.’

‘And they helped the children?’

‘They were short of resources, like everybody else. They treated one boy. He recovered. The other boy died. They took the little girl away.’

‘What?’

He turned to me. ‘They took her away. Into the Order.’

‘But they brought her back to her parents?’

‘No.’ He seemed puzzled by that. ‘They took her in, and that was that.’

‘And the parents didn’t mind? These people they’d never seen before, relatives or not, just turn up and take their kid away—’

‘Hey.’ He put a broad, heavy hand on my arm. ‘You’re raising your voice . . . You’re thinking about your sister.’

‘There does seem an obvious parallel. Gina said you brokered that deal too.’

‘I wouldn’t put it like that. Your sister wasn’t sick. But she was in need – your whole family were. Your parents just couldn’t afford the two of you. They put out feelers in the family for help.’ I could imagine how my father would have felt about that. ‘It got to me, by a roundabout route. And I thought of the Order.’

‘How could any parent give up a child to a bunch of strangers?’

Lou’s gaze slid away from mine. ‘You don’t get it. The Order aren’t strangers. They’re family.’ Again that heavy hand on my arm. ‘I knew I could trust them, and so did the Casellas in Rome, and so did your parents.’

I said nothing, but he could read my expression.

‘Look, kid, you’re obviously mixed up about this. If you’ve come to me for some kind of absolution, you’re not going to get it.’

‘I’m sorry?’

‘Or is blame the game? Your father isn’t around any more, so you’re looking to come take a shot at me. Is that it?’

‘I’m not here to blame you.’

‘And nor should you. Or your parents, God rest them.’ He jabbed a nicotine-stained forefinger at my chest, and glared up at me. ‘We all did the best we could, according to the circumstances, and our judgement at the time. If you’re a decent person, that’s exactly what you do. We’re human. We try.’

‘I accept that. I just want to know.’

He shook his head. ‘I suppose I’d be the same if I was in your shoes. But I warn you, you might be disappointed.’

I watched him, baffled. I was reminded of the headmistress. What was it about the Order that made people thousands of miles away want to defend it like this?

I gazed towards the setting sun. Anyhow I knew now that this Order had taken my sister, as it had the little girl in 1944, and no doubt many other girls over the decades – or centuries? I wondered coldly. But what I needed to know now was what they took them for. Lou was wrong. Trust wasn’t enough. Even being family wasn’t enough. I needed to know.

I asked him, ‘Do you send the Order money?’

‘Of course I do.’ He eyed me. ‘I expect your father did, but that must have stopped now. I guess it’s your turn. Do you want some bank account details? . . .’ He searched for numbers in his billfold.


Chapter 15

In the dense, moist heat of noon, Brica’s gentle, lilting voice carried easily through the trees. ‘The sidhe live in hollow hills,’ Brica was saying. ‘They are invisible. They can be seen when they choose, but even then they are hard to spot, for they always wear green. They are harmless if you are friendly to them, which is why we drop bits of bread in the furrow when ploughing, and pour wine on the ground at harvest time . . .’

Not wishing to disturb her daughter, Regina approached as silently as she could. Not that that was so easy now she was forty-one years old, and already an old woman, and anyhow her forest skills would never match those of the younger folk.

‘. . . But you must never eat sidhe food, for they will lead you into their hollow hills, which are entrances to the Other-world, and you may never find your way out – or if you do, a hundred years may have passed, and all your family, even your brothers and sisters, have grown old and died, while you have aged only a day. But if a sidhe frightens you, you can always chase her away with the sound of a bell – but it must be made of iron, for the sidhe fear iron above all . . .’

Her daughter sat at the centre of a ring of children, their faces raised intently. Nearby a fire flickered. Brica saw Regina, and held up a hand in apology. She had been due to meet her mother at the farmstead.

Regina was content to wait in the cool of the shade, and let her heart stop thumping from the climb up the hillside from the farmstead. The sun was almost overhead now, and its light, scattered into green dapples by the tall canopy of trees, lit up the curl of white smoke that rose from the fire. Regina recognised the rich, strong scent of burning oak, stronger than beech or ash. She sometimes wondered what Julia would have thought if she could have known that one day her daughter would become an expert on the scents of burning firewood. But they had all had to adapt.

Brica, given an old British name after Regina’s own grandmother, shared Regina’s features – the pale, freckled skin, the somewhat broad nose, lips bright as cherries, the eyes of smoke grey. But at twenty-one years old she was more beautiful than Regina had ever been. Her face had a symmetry that Regina’s lacked, and there was a kind of exquisite perfection in the oyster-shell curl of her ears, the fine lines of her eyebrows. Even her one undeniable gift from her never-seen-again father Amator, her black hair, was thick and lustrous.

And she was very good at holding the children’s attention. This morning she had shown them how to start a fire, with a bit of flint and a scrap of char-cloth. It was their most essential skill of all, and one which the children were shown over and over again, just as Brica had been taught as she had grown up. And buried in the fables Brica told the children were warnings that might ensure their safety: even this tale of the sidhe, the fairies.

Few adults believed in supernatural beings moving amongst them. But you would sometimes glimpse strangers: a very odd kind of stranger, moving over the sparely populated hills, often wearing green – just as in the stories. These were humans, no doubt about that, and they carried tools of stone or bronze. And they were robbers. Rather like foxes, they would take chickens and the odd sheep, or even – if they could get it – bread or cake. It was said they were dangerous when cornered, but they would flee when challenged. And it was true that they were terrified of iron – especially iron weapons, Regina thought dryly, against which their flimsy bronze was little protection.

Nobody was sure where they came from. Her own theory was that the sidhe came from the west, perhaps the southwestern peninsula or Wales, or even the far north beyond the Wall. Perhaps in those distant valleys an old sort of folk had persisted – older even than the barbarian culture that had preceded the arrival of the Romans – so old they didn’t even have the skills to make iron. Now that the legions were gone, and the land was emptying, they were, perhaps, slowly creeping back.

If they seemed to Regina’s folk as furtive, creeping, uncanny spirits, she wondered how her folk must seem to them. And after all, she thought wistfully, nowadays we can’t make iron either.

The children wore simple shifts of colourless wool. Some of them wore daisy-chains around their heads or necks, and one small boy had a broad black stripe of birch-bark oil on his cheek, a lotion applied by Marina to a deep graze. Sitting there they looked like creatures of the forest, Regina thought suddenly, quite alien from the little girl she had once been.

At length Brica’s fable was done. The children scattered through the woods in twos and threes, to find mushrooms and other fruits of the forest for that evening’s meal, and then to make their way home.

Brica approached her mother and kissed her lightly on the cheek. ‘I’m sorry, I’m sorry.’

Regina tried to be stern. But she cupped her daughter’s cheek and smiled. ‘Let’s just get on.’

Brica briskly stamped out the little fire, and the two of them walked out of the belt of forest and into the sunshine. They looked down on the broad breast of hillside at the farmstead’s three roundhouses, and beyond that to the valley where the silver-grey thread of the river glistened like a dropped necklace. But they turned away and began to walk along the crest of the hill, making for the ruined villa. Brica was always busy, always alert. She would run away to inspect a trap, or pick a handful of berries from a cane, or dig mushroom flesh from a fallen tree trunk. She was like fire, Regina thought, filled with a blazing energy Regina herself couldn’t even envy any more.

‘So,’ she said carefully, ‘have you seen Bran again?’

‘Not for a few days.’ But Brica turned away, her smoky eyes dancing. Bran was a boy, a little younger than Brica herself, from a farmstead a couple of hills away. He was the grandson of old Exsuperius, in fact, their first grumpy, grudging neighbour, now long dead. Brica said, ‘He isn’t a bad sort, you know, Mother.’

‘Not a bad sort behind a plough, no, but he can read no better than you could at the age of five. And as for his Latin—’

Brica sighed. ‘Oh, Mother, nobody reads. What use is it? A papyrus scroll won’t plough a field, or tend the birth of a calf.’

‘Maybe not now. But when things—’

‘– get back to normal, yes, yes. You know, there are girls five years younger than me who have husbands and children.’

‘You aren’t those girls,’ Regina snapped.

‘You don’t think Bran is good enough for me.’

‘I never said that.’

Brica slipped her hand into her mother’s. ‘The only reason he’s learning to read at all is to please you.’

Regina was surprised. ‘It is?’

‘Doesn’t that show how he cares about me – even about you?’

‘Perhaps.’ Regina shook her head. ‘You must make your own decisions, I suppose. I made many foolish choices – but if I had not, I wouldn’t have you. I just want you to be sure what you want. And in the meantime be careful.’

Brica snorted. ‘Mother, I go to Marina every month.’

Regina knew that Brica was talking about the herbal teas Marina made up as a contraceptive treatment. Marina had, over the years, become something of an expert on remedies gathered from the forests and fields; in the absence of a doctor such wisdom was the best anybody could do.

‘Well, you know what I think of potions like that,’ Regina snapped. ‘If Bran really did care about you he would use a condom. There’s no tea that’s as effective as a pig’s bladder.’

Brica flushed red, but she was suppressing a laugh. ‘Mother, please!’

‘And another thing . . .’

Bickering, laughing, gossiping, they made their way along the broken ridge.

There were more than twenty people at the farm now, a community grown from the seed of that panicky flight from Verulamium. Around the old core of Regina and her daughter, Marina and Carausias, others had gathered: refugees from an old town to the south, the second-eldest son of an overcrowded farmstead to the west and his family.

In the beginning, in this dismal ruin on its breast of green hillside, Regina had felt utterly lost. The sense of isolation was the worst. The richer parts of the countryside were inhabited and cultivated as they had always been, but scattered farmsteads like this one on more marginal land, farmed only when it had been necessary to pay Roman taxes, now lay abandoned. Their neighbours were few and far between – there were few lights to be seen on the hills at night. The crown of forest at the top of the hill became a source of almost superstitious dread for Regina, a thick green-black tangle within which lurked boar, wolves and even a bear, a shambling, massive form she had glimpsed once. She suspected that as the years went by the forest was gradually creeping down the hillside, and wild animals of all kinds were becoming more numerous, as if nature was seeking to reclaim the land it had once ruled.

The endless labour had been hard on them all. Regina counted herself lucky that she hadn’t been afflicted by the chronic back problems many had suffered, or the worms and other parasites. But it broke her heart that a third of all the children born here had died before their first birthdays.

Still, she and the others had persisted. They would not be driven from this place – after all, they had nowhere else to go. And, slowly, they had managed to improve things.

After a time, as their numbers had slowly grown, they had plucked up the courage to try to build another roundhouse – but its roof had blown off in the winter’s first storm. There was a trick to the angle of the thatch, it turned out; a perfect one-in-one slope would wash away the rain and resist the wind, and if you didn’t allow the lip to dangle too close to the ground it remained safe from the mice.

And now, by Jupiter’s beard, there were three roundhouses. It was a little village, a busy place. They had dug pits in the ground for surplus grain, and every day you could hear the steady grinding of quern stones.

In the spring and autumn there was the ploughing to be done – twice a year, for in the autumn they would seed the fields with winter wheat and other seasonal crops. They cultivated emmer wheat, spelt wheat, hulled six-row barley, kale and beans. Wild garlic and parsnips could often be found, and in summer blackberries, elderberries and crab apples. They kept a few chickens, sheep for their wool and milk, and pigs, useful creatures which could be turned out into the fields to root in the stubble, or driven into the forest for forage in the winter. Only old animals were butchered. Most of their meat came from hunted deer and occasionally boar, and they still used the simple traps for hares they had made from their very earliest days.

And then there were all the other essentials of life. It still startled Regina sometimes that you really couldn’t buy anything any more. Anything you couldn’t barter for, from shoes to clothes to tools to new roofing for your house, you had to make.

Take clothing, for instance. As their few garments had quickly worn out, Regina had had to find out how to pluck wool off their sheep with combs of wood or bone, and to spin it into yarn, and even to weave it with simple looms. The clothes they made were simple – just tubes of cloth, made into tunics and undershirts and braecci, trousers for the men, and a peplum, a sleeveless dress for the women – but they did the job.

Shoes were more of a challenge. When their old town-bought shoes had worn out, their first attempts at making leather replacements had been disasters, ill-fitting lash-ups that had rubbed and burned and caused blisters. Even now they were only beginning to learn the knack of cobbling a good serviceable boot. It amazed her how much time she spent thinking about her feet.

They had even tried their hand at pottery, to replace their cups and bowls of carved wood. They experimented with pit clamps. You would line a shallow pit with hot embers overlaid with green wood. The pots would be carefully placed on top, and the whole thing covered with dry wood, damp straw and soil to make an airtight mound. If you left it for a full day, making sure the covering of soil was intact, you might be lucky to have a quarter or a third of your pots come out whole – blackened, coarse, but intact.

Carausias and Marina seemed to find great satisfaction in making such things, while Brica and the children were used to nothing better. But Regina remembered her mother’s precious Samian ware, and she wondered how long it would be before the trade routes were restored and the markets opened again, and she would once again be able to buy such treasures as easily as breathing.

But all that was lazy thinking, she told herself sternly, pointless longing, a distraction from the business of simply staying alive that occupied nearly all their time, from dawn to dusk. After all she had an example to set.

As the years had gone by, somebody had to lead. It would never be Marina, who, despite her own two children and three grandchildren, had never thrown off her self-denigrating cast of mind as a servant. As he aged, poor Carausias, who after all had led them all here in the first place, became less and less effectual, often sinking into the state of unhappy confusion from which he had never really recovered since his betrayal by Arcadius.

And so it had become Regina, more or less by default. It was Regina who welcomed newcomers or turned them away, Regina who took the floor at their regular meetings, Regina who sat in judgement like a Verulamium magistrate to resolve disputes over share-outs of chickens’ eggs, Regina who travelled the area to keep up their tentative contacts with their neighbours – Regina who had discovered in herself the leadership without which, all seemed to agree, the farmstead would long since have failed and they would all have become bacaudae, if they had survived at all.

It wasn’t a situation she liked. She always promised herself that the whole thing was just temporary. But in the meantime there was nobody better to do it.

To her frustration they were out of touch with the great events of the world here. There was no news of the Emperor’s return. The old road still bore some traffic, and the travellers or refugees sometimes brought news of kings: there was one Cunedda in Wales, for instance, and a Coel in the north, rumoured to be the last of the Roman commanders there, now styling himself the Old King. From the east came rumours of one Vitalinus, who called himself Vortigern – a name that meant ‘high king’ – who, it was said, had taken on the job of uniting the old province and keeping it safe from the marauding Saxons and Picts and Irish. The farmsteaders heard nothing from these grand men. ‘We’ll know they mean business,’ Carausias would say, ‘when the tax-man comes to call.’

Nobody ever did call. And, almost unnoticed, while Regina built her farmstead into a place of prosperity and safety, more than twenty years passed by.

When they reached the villa Regina and Brica separated and began a systematic search through the ruined buildings.

The villa had been sited in a natural bowl of green landscape, with a fine view of the western hills. Once it must have been grand indeed, Regina thought – grander even than her parents’ villa – a complex of seven or eight stone buildings set around a courtyard, with barns and other smaller wooden buildings nearby.

But it had been abandoned long before she had first discovered it. Its tile-stripped roofs had already decayed, and weeds had choked the courtyard and had started pushing their way up through the floors. Since then things had only got worse, as nature had followed its inexorable cycle. The floor of what must once have been the bathhouse had been broken open from below by the spreading roots of an ash, and the rooms were strewn with dead leaves. Since her last visit, last autumn, fire had burned out one of the stone buildings, removing the last vestiges of the roof and leaving its interior a shattered and smoky mess.

Despite all the damage, though, you could still see the grand plan of the villa in the great rectangular pattern of its walls, and the stumps of the broken columns that had once formed a colonnade around the courtyard. But she wondered how long it would be before the mortar crumbled and the stones rotted, and nothing was left but hummocks in the green. It was as if the world itself was a constant foe, with its million fingers of plants and insects, frost, sunlight and fire, a relentless destroyer of all human ambition.

Regina made for the largest building in the complex. Probably it had once been a reception room. The roof was long gone, save for a few stumps of rotting beams. The floor was covered by a litter of soil and leaves, and after years of exposure to the weather the painted plasterwork had crumbled off the wall in great sheets. The walls themselves were intact, and still the room impressed by its sheer size. But it had long since been stripped of furniture, and even the little sockets on the walls were empty of the oil lanterns they had once held.

Regina got down on her hands and knees and started to comb through the dirt. After so long anything large enough to be seen easily had long since been smashed or carried off, and your only hope of finding anything was a fingertip search, bit by bit. But in a time when even a shoe nail was precious, it was worth the effort. Last time she had been here, in fact, she had found a small perfume bottle. As she had raised it into the light she had been stunned by its symmetry and perfection, compared to the crude bowls and wooden pots she was forced to use at home, as if it had leaked into this world from some better place. She kept the bottle in the little alcove she had built for the matres, and every so often she would hold it, and take it out into the light.

Through the ruined walls she could see Brica. She had settled to a heap of dirt in one corner of what might once have been a kitchen and was exploring it carefully. It was a disconcerting juxtaposition of images, her daughter in her grubby shift rooting under a wall that still bore the marks of shelving, and even a hint of flower-design fresco work. She knew Brica felt uncomfortable in such places as these ruins, as if she believed they were ghost-haunted relics built by giants of the past, as the children’s tittle-tattle had it. Sometimes Regina worried about what would happen if this unsatisfactory situation went on so long that the last of those who remembered died off, leaving only ruins, secondhand memories and legends.

She thought about Bran. He was a little dull, but he really wasn’t a bad young man, Regina thought. And it wasn’t as if Brica had much choice.

There was no civic structure here; there was no nearby town or functioning villas. But as time had passed Regina and her people had settled into a loose community of neighbouring farmsteads. They were somewhat wary – some of these hill-folk were very long established and were suspicious of newcomers – but they would help each other out with harvests or medical emergencies. And they would trade, vegetables for meat, a wooden bowl for a blanket of woven wool. If not for such contacts, Regina mused, it was probable none of them would have survived.

But the population was sparse. The land had drained as people fled south, dreaming of Armorica, abandoning even farms on the best land, driven away by the rumoured advances of the Saxon raiders in the east and the Picts and Irish in the west and north. And in this empty landscape of ghost towns and abandoned farms, there was a paucity of suitable mates for Brica, that was for sure.

Regina’s opposition to Bran didn’t make much sense, then. But she was opposed even so. It seemed there was some deep instinct inside her about the destiny of her daughter. But when she thought hard about this her mind seemed to skitter away, like a pebble over a frozen pond. No doubt she would eventually figure it out.

Absently Regina brushed at the debris. She exposed a bit of floor, revealing scarlet, a patch of colour picked out in tesserae. It was part of a mosaic.

With sudden eagerness she brushed aside the dirt with her forearm, exposing more of the mosaic. It showed a man’s face, large-eyed, bearded. The head was surrounded by colours, gold, yellow, orange, bright red, in a sunburst pattern. It might have been Apollo, or perhaps it was some Christian symbol. Though some of the gold-leaf tiles had been prised out by hopeful robbers, most of the colours still shone as bright as the day they had been laid down. With obsessive motions she began to clear more of the floor. It seemed wrong that such beauty should be wasted under dead leaves and crawling worms, as if the young man in the picture had been buried alive. Suddenly it struck her how the farmstead, much as she was proud of it, was a place of drab grey-green and brown, as if everything had been moulded from mud. How she missed colour! She had forgotten how bright the world used to be. She was carried back to another time, impossibly warm, bright and safe, when she had crept into the ruined rooms of her parents’ villa and discovered another mosaic . . .

A single scream pierced the air. It was cut off suddenly.

Brica.

Regina’s thoughts evaporated, replaced by hard, cold fear. She got to her feet and ran out of the room.

Brica was standing in the kitchen. Her grey eyes were wide with terror.

The man behind her was taller than Brica by a head. He held Brica easily with one hand clamped over her face, and in the other he held a short iron sword with an elaborately cast handle. He wore a cloak of dyed wool. His blond hair was long and tied back from his head, and his drooping moustache was clogged with bits of food. When he saw Regina he smiled, showing yellowed teeth. He said something in a language she did not understand.

He reached down, dug the heft of his sword into the neck of Brica’s tunic, and let the corner of the blade cut through the soft wool. When he had exposed her chest he massaged her breast with the fingers of his sword hand. He seemed to enjoy the way she flinched when his cold metal touched her bare flesh. Again he spoke softly to Regina, as if inviting.

He was a Saxon, of course. She had seen his like before – scattered parties of them, riding west along the old Roman road. They had always kept on past the poor farms of this hillside. But now this Saxon had her daughter; now he cupped her whole life in his hands. It was as if the room expanded around her, as if time itself stretched, so that past and future were banished. There was nothing in the universe, no time or space, nothing but this moment and the three of them, locked in fear and calculation.

She forced herself to smile. It was the hardest thing she had ever done.

Looking at the Saxon, not at Brica, she walked up to him. He eyed her expectantly, as if trying to see her figure through her shapeless, leaf-strewn shift. She pulled at the fabric over her thigh, and parted her lips. She reached out to her daughter, and touched Brica’s breast as coarsely as had the Saxon.

He laughed out loud. She could smell barley ale in his breath. His huge hand still clamped over Brica’s mouth, he dragged the girl sideways, so his body was exposed; he was wearing a torc of tarnished silver around his neck. Regina stepped closer to him, touched his chest, then ran her hand down over his crotch. She could feel the bulge there. She smelled urine, semen, the stink of horse shit and the road. He grinned and spoke again, and she pressed her body against his.

The knife slid easily out of her sleeve. Using all her strength she rammed it through layers of coarse cloth into his crotch, above the root of his stiff penis.

His eyes bulged. The Saxon brought down his sword arm. But Regina was standing inside the arc of the stroke and he could do her no harm, not in that first crucial heartbeat. She got both hands on the hilt of the knife and dragged it upwards, cutting into flesh and gristle.

And now Brica was at his back, her cut-open tunic flapping. She thrust her own knife into his back and twisted it, seeking his heart. Still the Saxon stood, flailing with his sword arm, as the women ripped and tore with their knives. It was like a dance, Regina thought, a gruesome dance of the three of them, in wordless silence.

Then the Saxon clutched Regina against his torso, and blood dark as birch-bark oil spilled from his mouth into her face. He shuddered and toppled like a felled tree, pulling both women down with him.

With disgust, Regina slithered backwards across the dirt-strewn floor. She wiped the blood off her face with her hands. Brica fell on her mother, burying her face in Regina’s chest. Regina tried to comfort her daughter, to stroke her hair and soothe her.

Their return to the farmstead created panic. Marina insisted on treating the bloody scrapes on Brica’s chest with her poultices.

Regina longed to get the Saxon’s blood off her. But first she instructed the younger men to round up the children and animals, while others checked over their simple weapons – a few iron swords and knives, mostly spears and arrows tipped with wood or stone. Meanwhile, led by limping, ancient Carausias himself, now more than sixty years old, others were to go back to the villa, take what they could from the Saxon’s body and dispose of it. The rest of his raiding party might yet ignore the farmstead, as had others in the past – but they surely would not ignore the murder of one of their own.

When everything was in hand, all Regina wanted was to get to her pallet. In the gloom of her house she curled over on herself, as if trying to escape the world.

She had done many things over the years in order to survive. But she had never killed a human being before. She remembered the little girl who had once run to her mother as she dressed for her birthday party. That child is long dead, she thought, the last vestige of her now gone; and I am like her ghost, or her corpse, kept alive but steadily decaying.

Not without purpose, though. Poor or not, she knew that what they had built here – what she had built – was something to be proud of, something worth saving.

But now the Saxons were here. And Regina must decide what to do.

With the dawn she was awake.

After a brief toilet she pulled on an old tunic and cloak. She slipped out of the compound and walked down the hillside to the marshy land at the side of the river.

On some level she had always known this day would come. She had put it out of her mind, hoping, she supposed, that things would return to normal before she had to face it. But now the day of trial was here, and she had woken with shame that in her denial she had left her people, her own daughter, woefully undefended. They hadn’t even built a palisade around the compound.

She waded out into the water, and began to rummage in the black, reed-choked mud. The weather had been dry since spring and the water level was low. She had not forgotten the rusted iron dagger she had once found here, and she had always wondered if any more of that long-dead warrior’s hoard might have survived. If so, it might provide better weaponry than their own poor wooden sticks and stone-tipped arrows. It was a poor idea, but she could think of none better.

She had found nothing but a shield, so corroded it was no more protection than a papyrus toy, when Brica came running down the hillside.

‘Regina! Oh, Regina! Mother, why are you here? You must come!’

Regina straightened up, startled. There was smoke in the air. It came from the west. ‘Exsuperius’s farm,’ she said grimly. ‘The Saxon’s—’

Brica reached her and grabbed her arm. ‘We have visitors,’ she said.

‘Who?’

‘I don’t know – you’ll see – you have to come.’ She grabbed her mother’s hand and dragged her from the marsh. Together they hurried up the hillside to the farmstead.

A group of soldiers stood before the largest roundhouse, their hands resting casually on the hilts of their swords. They wore leather body-armour, short tunics and woollen trousers. The people of the farmstead stood in a sullen row before the soldiers. With them was the boy Bran, grandson of Exsuperius. His face was blackened by soot, perhaps from the burning of his home, and he stood in subdued silence, a mute testament to the power of these new arrivals.

‘There are more of them down on the road,’ Brica whispered. ‘A few carts too, and a sort of trail of people behind them. Their leader came up and demanded to be let in. We didn’t know what to do – you weren’t here—’

‘It’s all right,’ Regina said.

‘Are they Saxons?’

‘I don’t think so.’

One of the soldiers was taller than the rest, obviously the commander. He wore a red cloak and an elaborate leather cuirass, inset with metal buckles. He was perhaps thirty, but his face was lined with the dirt of the road. Regina’s first impression was of strength, competence, but fatigue. And his short brown hair was brushed forward, in the Roman style. Even his garb was almost Roman. For a brief moment her heart beat a little faster. Was it possible that the comitatensis had returned?

She stood between her people and the interlopers. She drew herself to her full height, disregarding the dirt on her face and legs, her dishevelled clothes, the people in their mud-coloured clothes behind her.

The leader hadn’t even noticed her. ‘Riothamus.’ One of the soldiers tapped his shoulder, indicating Regina. He seemed surprised to find himself facing a woman. He asked, ‘Are you the leader here?’

‘If you wish it. And what rank are you, riothamus?’ She pronounced the word mockingly, masking disappointment. It was Latin, but a version of a British word – high king. This was no soldier, no officer of the imperial army, but a mere warlord.

He nodded. ‘That is the only rank I have, and not one I wished for.’

‘Oh, really?’

He spread his hands. ‘I am not here to harm you.’

‘Oh,’ she said. ‘And you did not harm this boy, Bran, by burning down his home.’

‘I did him the least harm that way.’

‘Your definition of “harm” is interesting.’

He grinned, his eyebrows raised. ‘Defiance! We have found a new Boudicca, boys.’ He won a ripple of laughter from his troops.

She drew herself up. ‘You will not mock us. We are living poorly here; I can’t deny that. But if you think we are illiterate Saxons—’

‘Oh, I can see you are no Saxons.’ He waved a hand. ‘Your grain pit, for instance . . . I have seen some Saxon farmers. There are many in this country already, you know, off to the east. The way they do things is sometimes better, sometimes worse than what you have worked out here. But they do not do things quite like this. And it is the threat of the Saxons that has brought me here. Listen to me,’ he said, raising his voice to address the rest of the people. ‘Things have changed. The Saxons are coming.’

‘We know that,’ Regina said.

He growled, ‘Perhaps you have heard of Vortigern. That foolish kinglet was much troubled by Pict raiders from the north. So he invited in the Saxons, to help keep the Picts at bay.’ It had been an old trick of the Romans, Regina knew, to allow in one set of enemies as allies to oppose another lot. ‘I will not deny that the Saxons did a good job. They are sea pirates after all, and fared well against the Picts in their clumsy coracles.

‘But,’ said the riothamus, ‘the Saxons, under their brute of a leader Hengest, who is already notorious on the continent, betrayed Vortigern. They brought in more and more of their cousins, and demanded more and more in tribute from Vortigern. But the more they took from him, the less he could pay them, and the weaker he became.

‘Now Vortigern is dead, his council slain. And now that they have a foothold in the east, the Saxons are becoming greedy.

‘You may have heard of their cruelty. They are not the Romans! They hate towns and villas and roads, all things of the Empire. And they hate the British. They are spreading across the countryside like a plague. They will burn these flimsy huts, they will drive you out of here, and if you resist they will kill you.’

‘The Emperor will help us,’ somebody called.

The riothamus laughed, but it was a grim sound. ‘There have been pleas. No help comes. We must help ourselves. I will help you,’ he said boldly. ‘I am building a new kingdom in the west – I have a capital there. It is a place the Romans themselves struggled to defeat, and it will see off a few hairy Saxons.’ There was a little laughter at that, and Regina saw the skill in his mixture of fear and humour. ‘But I need you with me. The land is emptying. Everybody flees, fearing the raiders. And if you come with me’ – He drew his sword, and flashed its polished surfaces in the air above his head – ‘I swear before the gods that I and Chalybs will protect you to my own death!’ Chalybs, which he pronounced Calib, was the Latin for ‘steel’.

He was met by uncertain silence.

Regina stepped forward to face him. ‘We don’t need you, or your shining Chalybs. For all your posturing and speeches you are just another thug, another warlord, as bad as the Saxons or the Picts.’

The riothamus eyed her. ‘You have done well to survive here, Boudicca. Few have prospered so well. I can see you are a strong woman.’

She glared. ‘Strong enough not to be patronised by a popinjay like you.’

He seemed to want to convince her. ‘I am earnest in what I say. I am not a Saxon or a Pict. I am like you. I am your kind. I grew up in Eboracum, where my father was one of the landowners . . .’

‘Earnest or not – son of a citizen or not – you are still a warlord. And if I submit to you it will only be because I have no choice, because of your force, not because of your rhetoric.’

He laughed. ‘Are you bargaining with me? I offer you survival, with me, in my compound. But you want more than survival, don’t you?’

She glared at him. ‘I am old now—’

‘Not so old.’

‘– and I may not live to see the day when the emperors return. When we don’t have to scratch at the land like animals, and live in fear of barbarians. I may not see it. But my daughter will, and her daughters. And that is what I want for my family. For them to be ready . . .’ She fell silent, suddenly aware of how wistful she sounded, before this silent tower of muscle in his scuffed cuirass.

‘I have met Romans,’ he said softly. ‘I have dealt with them in southern Gaul and elsewhere. You know what the Romans call us? Celtae. It means “barbarians”. Their Empire is a thousand years old. We were barbarians before our assimilation, and we are barbarians now. That is how they think of us.’

She shook her head tightly. ‘My daughter is no barbarian. And when things get back to normal—’

He held up his hand. ‘You are determined that the light of civilisation will not go out. Very well. But until that day of blessed recovery comes, until the Emperor rides in to tell us what to do, we must fend for ourselves. Do you see that? Well, of course you do, for I can see what you have built here. You must come with me – you and your family, and the others who depend on you. I can protect you in the dangerous times to come . . . You can’t do it all yourself, Boudicca,’ he said more gently.

‘And if we refuse?’

He shrugged. ‘I can’t let you stay here, for what you have built will give succour to the Saxons.’

‘What will you do – burn us out, as you did our neighbours?’

‘I hope not,’ he said. But he was still and silent as a statue, and she could see his determination.

Once again she faced an upheaval in her life – the abandonment of all she had built, the security she had made. But it could not be helped.

‘Do you make iron?’ she asked suddenly.

‘Yes,’ he said. ‘Not well. But we have begun.’ He seemed amused. ‘Are you assessing me?’

‘I would not throw my lot in with a fool,’ she snapped. ‘I have lived too long, and seen too many fools die. If we come with you, it will not be as captives, or slaves, or even servants. We will live with you as equals. And we will live inside your fort – we will not grub in the fields beyond, exposed to the blades of the Saxons.’

The moment stretched, and she wondered if she had pushed him too far. And she was aware, too, of the crusted mud which clung to her legs and stiffened her hair. But she held her nerve, and returned his startled gaze.

At last he laughed out loud. ‘I would not dare challenge you, my Boudicca. Very well. As equals.’

She nodded, her heart pounding. ‘Tell me one more thing, riothamus. What is your name?’

‘My name is Artorius.’ It was a Roman name, but his ‘t’ was soft, and he spoke in the Welsh style: Ar-thur-ius. He smiled at her, and turned away to issue crisp commands to his soldiers.


Chapter 16

When I got back to my hotel room after my visit with Lou, I used the room’s clunky pay-for-use plug-in keyboard to check my email. There were two significant notes.

The first was a long missive from Peter McLachlan.

‘Most of the universe is dark,’ Peter wrote. ‘Dark matter. An invisible, mysterious substance that makes up some ninety per cent of all the mass of the universe. You can tell it’s there from gravitational effects – the whole Galaxy is embedded in a big pond of it, and turns like a lily leaf in a pail of scummy water. But otherwise it passes through our planet like a vast ghost. How marvellous, how scary, that so much of the universe – most of it in fact – is quite invisible to us. Who knows what lurks out there in the glassy dark? . . . I’m inspired, George. Something about my contact with you, this little mystery in your life, has sparked me off. That and Kuiper. I’ve been in touch with the Slan(t)ers again . . .’

He was an unusual email correspondent. There was no ‘BTW’ or ‘abt’ or ‘lol’, no smiley faces for Peter. His mails were clearly thought through, composed, even spell-checked, like old-fashioned letters: they were genuine correspondence.

‘Of course we do have a handful of human-built space probes which have reached almost as far as the Kuiper Belt. They aren’t capable of studying the Anomaly, sadly. But they are running into strangeness . . .’

My finger hovered over the delete button. Part of me responded to all this stuff. But the adult part of me was beginning to regret letting this strange obsessive into my life.

I read on.

He told me about the Pioneers: two deep-space probes launched in the 1970s by NASA. They had been the first probes to fly past Jupiter and Saturn. And after that, they had just kept on going. By now, more than three decades after their launch, they had passed far beyond the orbit of Pluto – and there was nothing to stop them, it seemed, until they swam among the stars a few hundred thousand years from now.

But something was slowing them down. More anomalous information he and his pals the Slan(t)ers had dug up.

‘The two Pioneers are decelerating. Not by much, a mere ten-billionth of an Earth gravity, but it’s real. Right now the first Pioneer is off course by the distance between Earth and Moon. And nobody knows what’s causing it.’

But perhaps it was dark matter.

‘Maybe for something as isolated and fragile as a Pioneer, dark matter effects start to dominate. It’s interesting to speculate what will happen if we ever try to drive a starship out there.’

Or it might be a fuel leak, I thought. Or just paint, sublimating in the vacuum. Oddly, I felt reluctant to discourage him.

‘I’m coming to think dark matter is the key to everything . . .’

I pressed a key to store the file.

The second notable mail was from my ex-wife.

Linda had heard about my dad’s death from our mutual friends, and wanted to see me. We had always got together regularly. I suppose we both accepted that after a decade of marriage, now buried in the irrevocable past, we had too much in common to ever cut the ties completely. Over an exchange of mails, we agreed to meet on neutral territory.

I flew back to London the next day. I left Florida without regrets.

It was my idea to meet Linda at the Museum of London. I was starting to become intrigued by what I’d heard of the Roman-British girl, Regina, who according to our dubious family legend was supposed to have travelled from the collapsed province of Britain, across Europe, all the way to the fading glory of Rome itself. Somehow she, or at least her legend, seemed to be central to what had happened to my family. And if any of it was true, perhaps she once travelled through London itself – Londinium, as the Romans had called it. But like most of London’s peripatetic population, even though I’d spent much of my working life in the City, I’d paid no attention whatsoever to its history. I’d never so much as been inside the Tower, though it had only been a quarter-hour’s walk away from the offices where I once worked. Anyhow, now was a chance to put some of that right.

A check on the internet showed me that the Roman city had been confined by a wall that contained much of the modern City of London – the financial centre – excluding the West End, and points further east than the Tower. The Museum of London was itself set on a corner of the old wall, or rather, on the line it had once traced out. It might give me a few clues about Regina.

And two thousand years of history might distract Linda and me sufficiently to keep us from bickering for a couple of hours.

The museum turned out to be just outside the Barbican, that concrete wilderness that seems to have been designed for cars, not humans. The museum itself is set on a traffic island cut off by a moat of roaring traffic. I seemed to walk a mile before I found a staircase that took me up to an elevated walkway that crossed the traffic stream and led into the museum complex itself. I was early – I’m always early rather than late, while Linda is the opposite – and I spent the spare time poking around the museum’s show-and-tell displays and scale models, showing Londinium’s rise and fall.

After Caesar’s first foray, the Emperor Claudius, equipped with war elephants, had begun the true conquest of Britain. By sixty years after the death of Christ Londinium had grown into a city big enough to be worth being burned down by Boudicca. But in the fifth century, after Britain became detached from the Empire, Londinium collapsed. The Roman area would not be reoccupied for four hundred years, the time of Alfred the Great. I picked through the little models and maps, trying to figure out what date Regina must have come through here, if she ever did. I didn’t know enough to be able to tell.

I dug around in the gift shop. I felt like the only adult in there; the museum’s only other visitors were some Scandinavian tourists, all long legs, backpacks and blond hair, and a batch of young-teenager schoolkids who seemed to swarm everywhere, their behaviour scarcely modified by the yells and yips of their teachers. Eventually I found a slim guidebook to the ‘Wall Walk’, a tour around the line of the Roman wall. I queued up to pay behind a line of the schoolkids, each of them buying a sweet or a sparkly pencil-sharpener or an ‘Amo Londinium’ mouse-mat. An old fart in a duffel coat, I gritted my teeth and stayed patient, reminding myself that all this junk was helping keep the museums free to enter.

Linda found me in the coffee shop. She had come from work; she was an office manager in a solicitor’s office, based on the edge of Soho. She was a little shorter than me, with her hair cut sensibly short, a bit fly-away where it was going to grey. She wore a slightly rumpled blue-black suit. Her face was small, symmetrical, with neat features set off by a petite nose. She had always been beautiful in a gentle, easy-on-the-eye way. But I thought I saw more lines and shadows, and she looked a little stressed, her eyes hollow. She always programmed herself right up to the last minute, as no doubt she had today; she’d have had to make room for me in her schedule.

I bought her a coffee and explained my scheme to do the Wall Walk.

‘In shoes like these?’

She was wearing plain-looking flat-soled black leather shoes, the kind I used to call ‘matron’s shoes’, when I dared. ‘They’ll do.’

‘Not mine. Yours.’ I was wearing a pair of my old Hush Puppy slip-ons. ‘When the hell are you going to get yourself some trainers?’

‘The day they go out of fashion.’

She grunted. ‘You always were perverse. But still – two hours of London roads on a muggy day like this. Why? . . . Oh. This is family stuff again, isn’t it?’

She had always been suspicious of my family, ever since it had become clear that my mother had never really approved of her. ‘Too dull for your personality,’ Mum would say to me. I think Linda had been quietly pleased that I was always remote from them at the best of times, and had drifted even further from my dad after Mother’s death. We had had enough fights over family issues even so, however. But then we had fights about everything.

‘Yes,’ I said. ‘Family stuff. Come on, Linda. Let’s be tourists for once.’

‘I suppose we can always go to the pub when it doesn’t work out,’ she said.

‘There’s always that.’

She stood, briskly gathered up her belongings, checked her mobile, and led the way out.

The London wall was a great semicircle arcing north from the river at Blackfriars, east along Moorgate and then back south to the river at the Tower. Not much of the wall itself has survived, but even after all this time the Romans’ layout is still preserved in the pattern of London’s streets.

The walk didn’t follow the whole line of the wall, just the section that cut east of the museum at the Barbican, passing north of the City and then down to the river by the Tower. There were supposed to be little numbered ceramic plaques you could follow, with the first few in the area of the museum itself, which had been built on the site of one of the Romans’ forts. Number one plaque was at the Tower and number twenty-one near the museum, so we were going to have to follow the line counting down, which bothered my sense of neatness, and earned me the day’s first bit of mockery from Linda.

The first few plaques were hard to find, in the Barbican’s three-dimensional concrete maze of roads and highwalks – ‘Like an inside-out prison,’ as Linda put it. The first plaque was glued to the wall of a modern bank building; it showed the site of a late Roman city gate, now long demolished. By the time we got there Linda was already sweating. ‘Is this going to be the story of the afternoon? Crappy little plaques showing where things used to be?’

‘What did you expect? Gladiator?’

The next few plaques led us around the perimeter of the old Roman fort. Stretches of the wall were visible in scraps of garden below the level of the roadway. Much of the wall had been built over in medieval times, then uncovered by the archaeologists. The ground level had risen steadily over time; we walked on a great layer of debris centuries thick, a measure of the depth of time itself.

Plaques seventeen to fifteen caused us some arguments, because they were scattered around the ruins of a round medieval tower set in a garden in the shadow of the museum itself. We traipsed over the grass-covered ground, to the water and back, trying to figure out the peculiar little maps that supposedly showed us how to get from one plaque to the next in line.

Plaque fourteen was in a churchyard that turned out to be a little oasis of peace, set away from the steady roar of the traffic. We sat on a bench facing a rectangular pond, bordered by concrete. The wall, with its complex layers of medieval building and rebuilding, stretched its way along the bank opposite us, passing the remains of a round fort tower. I’d brought a couple of bottles of Evian, one of which I now passed to Linda. Linda had been right about the shoes. My arches were already aching.

‘You know, I used to have a toy like this,’ I said. ‘A castle, I mean. It was all plastic, a base with cylindrical towers and bits of walls you snapped into place, and a drawbridge for little knights to ride in and out.’

She leafed through the walk guidebook. ‘I can’t believe you’re actually ticking off the plaques as we find them. You’re so anal.’

‘Oh, lay off, Linda,’ I snapped back. ‘If you want to pack it in—’

‘No, no. I know how you’ll fret if we do.’ Which was code for her saying she was vaguely enjoying the little expedition. ‘Oh, come on.’

We walked on.

As we counted down the plaques, we passed the sites of vanished city gates, and found more sunken gardens set away from the road, like islands of the past. But as we headed down Moorgate the plaques were less interesting, spaced further apart and set on office walls. Moorgate itself was a bustling mixture of shops and offices, with, as ever, immense redevelopment projects going on. We had to squeeze our way on temporary walkways around blue-painted screens, scarily close to the unrelenting traffic, while intimidating cranes towered overhead.

One of the prettier sites was another little garden area close to the entrance of All Hallows Church: office workers sat around, jackets off, smoking, their mobiles glistening on the grass beside them like tame insects. But the plaque – number ten – was missing from its plinth, probably long ago vandalised and never replaced. Number nine was gone too, and number eight seemed to have been swallowed up by redevelopment. My little book was acquiring frustratingly few ticks. The walk itself dated back to 1985, long enough for time and entropy to have started their patient work, even on the plaques.

I asked, ‘So why did you want to see me?’

Her eyes hidden by her Ray Bans, she shrugged. ‘I just thought I should. Jack’s death . . . I wanted to see if you’re coping.’

‘That’s good of you.’ I meant it. ‘And what do you conclude?’

‘I guess you’re healthy. You still have that damn duffel coat, and your sphincter is as tight as ever.’ She turned to me. I could see her eyes, flickering in the shadows of her glasses. ‘I’m worried about this quest to find your mythical sister.’

‘Who told you about that?’

‘Does it matter?’

‘I suppose you think it’s anal again.’

As we approached Aldgate, we were entering the financial district of the City, the area I had spent so much of my working life. At this time of day, late afternoon, the pavements were crowded with people, mostly young and bright, many with mobiles clamped to their ears or masking their faces. It felt genuinely odd to be tracing the wall, this layered relic of the past, through a place that was so bound up with my own prehistory.

She asked me, ‘So what will you do? Will you go to Rome?’

Lou had suggested that, but I still wasn’t sure. ‘I don’t know. It seems like a big commitment.’

‘To a project that might be completely wacko. But it might be the only way you’re going to be able to clear this up, if you’re serious about it.’

‘I’m serious. I think. I don’t know.’

‘Same old same old. George, you’re a good man. But you’re so fucking indecisive. You blow with every breeze.’

‘Then you were right to kick me out,’ I said.

We walked in silence for a while.

Plaque four was at the back of an office building – we had to be bold enough to walk into private grounds – where we found a sloping glass frame, like a low greenhouse, set over a trench in the tarmac. A section of the wall was exposed, twenty feet deep under the glass, through which we peered. We couldn’t see the lower section, the Roman bit, because the office workers in their dungeon below had stacked boxes and files against it.

I was the first to say it. ‘OK, I’m sorry. But I’m really not sure I need advice right now. My family may have been something of a screw-up, but there’s nothing I can do to change the past. And now it’s gone – Gina’s fled about as far as she can go – and all I’m left with is . . .’

‘This loose end. Which you can’t resist tugging. Well, I think you should go. Let’s face it, the death of a parent is as big a loss as either of us is ever likely to face. I think you should take some time to get through it. And if this sister thing is an excuse to do that, fine. Go to Rome. Spend some lira.’

‘Euros.’

‘Whatever.’

‘I was sure you’d try to stop me.’

She sighed. ‘Listening is just one of the skills you never acquired, George.’ She touched my hand; her skin was warm and comfortable. ‘Go. If you need anything just call.’

‘Thanks.’

‘Now let’s finish this stupid walk.’ She marched on.

We left the City area and came down Cooper’s Row, passing under the railway line into the tourist-oriented area close to the river, and the Tower. We went through the Tower Hill underpass by the tube station entrance, peered at the ruin of a robust-looking medieval gate, and then walked back through the subway to where a sunken garden at the northeast corner of the underpass contained the statue of an emperor – and, ironically, right at the end of the walk, the best-preserved section of wall we’d seen all afternoon.

We sat on a bench and sipped our water.

‘One more tick for your little book,’ Linda said, not too unkindly.

‘Yep.’ It was all of thirty feet high, and the Roman section itself maybe ten feet. The Roman brickwork was neat rows interspersed with red tiles that might have come from my father’s house. The medieval structure above it was much rougher. ‘If I didn’t know better I’d have said that the Roman stuff was Victorian, or later,’ I said. ‘It’s as if the whole wall has been turned upside down.’

Linda asked, ‘Civilisation really did fall here, didn’t it?’

‘It really did.’

‘I wonder if she came here. That great-grandmother of yours. Regina.’

‘And I wonder if she knew that it would all disappear, as if a small nuclear bomb had been dropped on the city.’

The third voice made us both jump. I turned to see a bulky, somewhat shambling figure dressed in a coat that looked even heavier than my duffel. Linda flinched from him, and I felt the tentative mood between us evaporate.

‘Peter. What are you doing here?’

Peter McLachlan came around the bench and sat down, with me between him and Linda. ‘You mentioned doing the walk.’ So I had, in an email. ‘I thought you’d end up here. I waited.’

‘How long?’

He checked his watch. ‘Only about three hours.’

‘Three hours?’

I could see Linda’s expression. ‘Listen, George, it’s been good, but I think—’

‘No. Wait, I’m sorry.’ I introduced them quickly. ‘Peter, why did you want to see me?’

‘To thank you. And to tell you I’m going to be away for a while. I’m off to the States.’

‘Visiting the Slan(t)ers?’ Linda caught my eye again; I pursed my lips. Don’t ask.

‘I feel the need to catch up. Be refreshed.’

‘Refreshed with what?’

He shrugged. ‘The energy. The belief. That’s why I want to thank you. Somehow you have shaken me out of my rut. Your bit of mystery with your sister. Layers upon layers . . . That and Kuiper, of course.’ He leaned past me and thrust his face towards Linda. ‘Of course you know about the Kuiper Anomaly. Have you seen the latest developments?’ He produced his handheld and started thumbing at its tiny controls, and web pages flashed over its jewel-like screen.

Linda plucked my sleeve. ‘This guy is seriously weird,’ she whispered.

‘He’s an old school friend. He helped my dad. And—’

‘Oh, come on. Your dad’s buried. He’s followed you to London. And all this spooky stuff – what does it have to do with you and your sister?’

‘I don’t know.’

‘Look, George, I changed my mind. It’s as if the people around you are parts of your personality. Your family was the clingy, oppressive, Catholic part, and you need to get away from all that, not indulge it. And this guy, he’s like your—’

‘My anus.’

That brought a stifled laugh. ‘George, go back to work. Or paint your house. Get away from memories, George. And get away from this guy, or you’ll end up on a park bench muttering about conspiracies too.’

‘Here.’ Peter thrust his mobile before my face; data and diagrams chattered across it. ‘The Kuiper Belt is a relic of the formation of the solar system. We see similar belts around other stars, like Vega. The outer planets, like Uranus and Neptune, formed from collisions of Kuiper Belt objects. But according to the best theories there should have been many more objects out there – a hundred times the mass we can see now, enough to make another Neptune. And we know that such a swarm should coalesce quickly into a planet.’

‘I don’t understand. Peter, I think—’

‘Something disturbed the Kuiper Belt. Something whipped up those ice balls, about the time of the formation of Pluto – so preventing the formation of another Neptune. Since then the Kuiper objects have been broken up by collisions, or have drifted out of the belt.’

‘When was this disturbance?’

‘It must have been around the time the planets were forming. Maybe four and a half billion years ago.’ He peered at me, eyes bright. ‘You see? Layers of interference. The Anomaly, the Galaxy core explosions, now this tinkering with the very formation of the solar system. This is what we’re going to investigate.’

‘We?’

‘The Slan(t)ers, in the States. You read my emails.’

‘Yes . . .’ I turned. Linda had gone. I stood up, trying to see her, but as the rush hour approached the crowds pouring into the tube station were already dense.

Peter was still in mid-flow, sitting on the bench, talking compulsively, bringing up page after page of data. He was hunched forward, his posture intense.

Standing there, I could either go after Linda, or stay with Peter. I felt that somehow I was making a choice that might shape the whole of the rest of my life.

I sat down. ‘Show me again,’ I said.


Two


Chapter 17

For Lucia it had begun eleven months before the death of George Poole’s father. And it began, not with death, but with stirrings of life.

It came at night, only a few days after her fifteenth birthday. She was woken by a spasm of pain in her belly, and then an ache in her thighs. When she reached down and touched her legs she felt wetness.

At first she felt only hideous embarrassment. She imagined she had wet her bed, as if she were a silly child. She got out of bed and padded down the length of the dormitory, past the bunk beds stacked three high, the hundred girls sleeping in this great room alone, to the bathroom.

And there, in the bathroom’s harsh fluorescent light, she discovered the truth: that the fluid between her legs, and on her fingers and her nightclothes, wasn’t urine at all, but blood – strange blood, bright, thin. She knew what this meant, of course. Her body was changing. But the shame didn’t go away, it only intensified, and was supplemented now by a deep and abiding fear.

Why me? she thought. Why me?

She cleaned herself up and went back to bed, past the stirring ranks of the girls, many of them turning and muttering, perhaps disturbed by her scent.

Lucia was able to conceal that first bleeding from the other girls, from Idina and Angela and Rosaria and Rosetta, her crowding, chattering sisters with their pale grey eyes, all so alike. You weren’t supposed to keep secrets, of course. Everybody knew that. There were supposed to be no secrets in the Crypt. But now Lucia had a secret.

And then her second period came, during a working day. The stab of pain warned her in time for her to rush to the bathroom again. The cubicles had no doors, of course – though before her menarche it had never occurred to Lucia to notice the lack – but she was lucky to find the room empty, and was able again to conceal what had happened, even though she vomited, and this time the pain lasted for days.

But now she had compounded her secret.

She hated the situation. More than anything she cared what the people around her thought of her. The other girls were her whole world. She was immersed in them night and day, surrounded by their scent and touch and kisses, their conversation and their glances, their judgements and opinions; she was shaped by them, as they, she knew, were shaped in turn by her. But ever since she had started growing taller than the average, at the age of ten or so, barriers between her and her old friends had subtly grown up. That got worse at the age of twelve or thirteen, when her hips and breasts began to develop, and she had started to look like a young woman among children. And now this.

She didn’t want any of that. She wanted to be the same as everybody else; she didn’t want to be different. She wanted to be immersed in the games, and the gossip of what Anna said to Wanda, and how Rita and Rosetta had fallen out, and Angela would have to choose between them . . . She didn’t want to be talking about blood between her legs, pain in her belly.

She had to tell somebody. So she told Pina.

It was during a coffee break at work.

This was November, and Lucia’s regular schooling was in recess. For the second year she had come to work in the big office called the scrinium. This was an ancient Latin word meaning ‘archive’. Despite the antique name, it was a modern, bright, open-plan area with cubicles and partitions, PCs and laptops, adorned with pot-plants and calendars, and with light wells admitting daylight from the world above. This bright, anonymous place might have been an office in any bank or government ministry. Even the ubiquitous symbol of the Order, two schematic face-to-face kissing fish, was rendered on the wall in bronze and chrome, like a corporate logo. Quite often you would even see a contadino or two in here – literally ‘countryman’ or ‘peasant’, this word meant outsider, not of the Order.

But beyond the office was a computer centre, a big climate-controlled room where high-capacity mainframes hummed and whirred in bluish light. And beyond that were libraries, great echoing corridors, softly lit and laced with fire-preventative equipment. Lucia didn’t know – nobody in her circle knew – how far such corridors extended, off into the darkness, tunnelled out of the soft tufa rock; it didn’t even occur to her to ask the question. But it was said that if you walked far enough, the books gave way to scrolls of animal skin and papyrus, and tablets with Latin or Greek letters scratched in clay surfaces, and even a few pieces of carved stone.

In these vaulted, interconnected rooms the Order had stored its records ever since its first founding, sixteen centuries before. Nowadays the archive was more valuable than it had ever been, for it had become a key source of income for the Order. Information was sold, much of it nowadays via the internet, to historians, to academic institutions and governments, and to amateur genealogists trying to trace family roots.

Lucia worked here as a lowly clerk – or, in the sometimes archaic language of the Order, as one of the scrinarii, under a supervising bibliotecharius. She spent some of her time doing computer work, transcribing and cross-correlating records from different sources. But mainly she worked on transcription. She would copy records, by hand, from computer screens and print-outs on to rag paper sheets.

The Order made its own rag paper, once manufactured by breaking up cloth in great pounding animal-driven pestles, but now directly from cotton in a room humming with highspeed electrical equipment. It was medieval technology. But the rag paper, acid free, marked by special non-corrosive inks, would last far longer than any wood-pulp paper. The Order had little faith in digital archives; already there were difficulties accessing records from older, obsolescent generations of computers and storage media. If you were serious about challenging time, rag paper was the way to do it.

Hence Lucia’s paradoxically old-fashioned assignment. But she rather liked the work, although it was routine. The paper always felt soft and oddly warm to her touch, compared to the coarse stuff you got from wood pulp.

Her tasks had taught her the importance of accuracy; the archive’s main selling point, aside from its historical depth, was its unrivalled reliability. And Lucia’s calligraphy was careful, neat – and accurate, as proven by the triple layers of checks all her work was put through. It seemed likely, said the supervisors, that the scrinium would be her career path in the future, when she finished her schooling.

But that, of course, was thrown into uncertainty, like everything else in her life, by the unwelcome arrival of womanhood.

Pina sat on Lucia’s desk, her hands clasped together over her knees as if in prayer. They had no privacy, here as anywhere else; there must have been fifty people in the office that morning, working or chatting, and the waist-high partitions hid nothing. Lucia spoke so softly that Pina had to lean closely to hear.

Pina was ten years older than Lucia. She had a small, pretty face, Lucia thought, lacking cheekbones but with a pleasing smoothness. Her eyes were a little darker than most, a kind of graphite grey, and her hair was tied neatly back. Her mouth was small and not very expressive when she talked, which gave her an aura of seriousness compared to other girls – that, and her ten years’ age difference, of course. Still, though, her features were quite similar to those of everybody else, including Lucia, the typical oval face, the grey eyes well within the range of variation.

And, though she was twenty-five, she was small, smaller than Lucia, with a slim figure, her breasts only the slightest swellings under the white blouse she wore.

She had been friendly to Lucia since her first day here in the scrinium, showing her the basics of her work and such essentials as how to work the coffee machine. Now Pina looked uncomfortable, Lucia thought, but she was listening.

‘Don’t worry,’ she said. ‘Anyhow, now you’ve drawn me into your secret.’

‘I’m sorry. If it’s one it’s a secret, if it’s two—’

‘It’s a conspiracy,’ Pina said, completing the crèche sing-along phrase. ‘Well, I’ll forgive you. Especially as it can’t remain a secret for long.’

Lucia pulled a face. ‘I don’t want any of this. I never wanted to be taller – I don’t want this bleeding.’

‘It isn’t unnatural.’

‘Yes, but why me? I feel—’

‘Betrayed? Betrayed by your own body?’ Pina touched her arm, a gesture of support. ‘If it’s any consolation I don’t think you’re the only one . . . I suppose my memory is that bit deeper than yours. Things have been different the last few years. People have been’ – She waved her hands vaguely – ‘agitated. Every summer the new cadres come up from the downbelow schools, all fresh faces and bright smiles, like fields of flowers. Always charming. There are always one or two who stand out from the crowd.’

‘Like me.’

‘But in the last few years there have been more.’ Pina shrugged. ‘There are some who say there is trouble with the matres. Perhaps that’s somehow disturbing us all.’

Lucia had only ever heard the word matres a few times in her life. Some called those mysterious figures the mammenonne – the mother-grandmothers. She had only the dimmest idea about them. Ignorance is strength – another crèche slogan. You weren’t even supposed to talk about subjects like the matres.

She pulled back from Pina. Suddenly it was too much; she was crashing through too many taboo barriers. ‘I should get back to work,’ she said.

‘Why don’t you talk to somebody?’

‘Who? Nobody would want to know.’

‘I don’t mean the girls in your dormitory.’ Pina thought briefly. ‘How about Rosa Poole?’

Lucia knew Rosa, a woman in her forties who had a job in the remoter layers of the Order’s administration. Rosa had lectured Lucia’s classes a few times on aspects of information technology – database design, programming theory.

‘Rosa is approachable,’ said Pina earnestly. ‘She would know what you have to do.’

‘Do?’

Pina sighed. ‘Well, to begin with, you’re going to need towels, aren’t you? You have to be practical, dear. And after that . . . Well, I’m not sure.’

‘Because it never happened to you.’

Pina kept her face blank, but Lucia, her nerves taut, nevertheless thought she detected a little smugness in her friend’s face. ‘No, it never did. Which means I’m not much use to you. Rosa might be, though. She’s approachable, for a member of the cupola.’ The Order had no hierarchy in theory, but in practice, at any time there was a rough-and-ready chain of command among the senior women, known informally by everybody as the cupola.

‘I don’t know, Pina.’

Pina said a little harshly, ‘You think if you keep it secret it might all go away. You think if you were to talk to someone like Rosa it will make it real.’ She looked closely at Lucia. ‘You think even talking to me about it makes it real, don’t you?’

‘Something like that,’ Lucia said reluctantly. ‘This is very difficult.’

Pina said softly, ‘We can sort this out, Lucia. Don’t be afraid. You’re not alone.’

Lucia smiled, but it was forced. She longed only to put the clock back a few weeks, back to the time before the bleeding had afflicted her – or better still back two or three or four years to when she had just been another little girl, just one of the crowd, invisible.

As it turned out her secret didn’t last another twenty-four hours. She didn’t approach Rosa Poole of the cupola. Pina did it for her.


Chapter 18

For days Artorius marched them along the old roads, far to the west. At night they slept in the open, perhaps sheltered by a hastily constructed lean-to, their only bedding the spare clothing they carried with them. Every day Regina woke to a rough breakfast of salted meat. She was always stiff and cold despite the mildness of the midsummer nights.

Eventually, though, Regina found herself recognising the countryside. It was a land crowded with hills, green and rounded – a human-scale landscape, very unlike the wastes of the Border country around the Wall.

Her geography remained sketchy, little better informed than by Aetius’s map drawn in the dirt. But this was, she realised slowly, home. Blown by the winds of fate, she had sailed in a great circle, and come back to where she had started. But she had no idea exactly where the site of the family villa was: she had left at the age of seven, after all, and there was nobody left alive, Carta or Aetius, who might know. Perhaps it was best not to know; she could not bear to see it a ruin.

And there were changes. Even here the country seemed far from friendly: on every hilltop, walls loomed and the smoke of fires curled into the air. It had become a land that bristled with defences, like a hedgehog’s quills.

Artorius’s proposed new capital was a fort built on a brooding hill – what he called, in the old language, a ‘dunon’. Artorius had already assembled a community of a few hundred people, scraped together from across the country, and the place was alive with activity. Regina did not know what the hill might have been called in the days of the Romans; it seemed to have no Latin name. But some of the locals called it by the name of a nearby stream. It was the Caml hill, or the Caml fort.

*

On their first full day at the dunon Regina’s people were assigned to fetching stone from what was called a ‘quarry’. Artorius told Regina he would spare her this toil. She had made a good impression on him with her defiance, and she could stay here with him in his capital; perhaps he could find her a different role.

Brica encouraged her to accept. ‘He seems to like you, Mother, Jove knows why. You need to play on that for all it’s worth.’

‘Oh, I will,’ Regina said. And she would. From the moment of Brica’s birth she had been determined to do whatever it took to ensure the survival of her family. But she refused Artorius’s offer; she was not yet ready to be separated from those with whom she had spent two decades on the hillside farm.

So they marched out in a group of about thirty, under the command of one of Artorius’s lieutenants. It would be a two-day walk south, and they spent another night in the open.

About midday on the second day, she found herself approaching the wall of a town. It sparked more memories of her childhood: this must be Durnovaria, the centre of local civic society. To her childish eyes it had seemed a magical place, clean and bright, surrounded by mighty walls, and full of tremendous buildings fit for giants. But now the town had been abandoned for more than twenty years. The wall had been stripped of its tiles, exposing a core of mortared rubble and red binding bricks. The gate where the road passed through the wall had once been a complex multiple archway, but now the arches had collapsed.

Inside the wall everything was covered in a blanket of green. Most of the buildings had vanished into rubble and vegetation. There was much evidence of fire – perhaps the chance result of lightning strikes on long-abandoned buildings choked by dead leaves. Their plots were covered with a layer of dark, weed-choked earth, the residue of collapsed wattle-and-daub walls, now heavily overgrown. A few of the monumental stone structures survived, still immensely strong, but they were ruined giants, burned out, roofless, overrun with creepers and with shrubs and ivy growing out of cracks in the walls. Even the hard road surface was coated by a mulch of weed debris and dead leaves, and trees were sprouting, ash and alder, their roots cracking open the cobbled surface and exposing the earth once more to the sun. She glimpsed creatures from the forest – voles, field mice – and even the animals that lived off those small colonists, like foxes and kestrels. It was as if, after years of abandonment, the original owners of the land were moving back in. But the place was eerily silent – there wasn’t even birdsong.

As they passed through the town some of the younger people in the party averted their eyes from the monumental ruins and muttered prayers to the god of the Christians and other deities. But Regina quietly mourned. These ivy-covered stones spoke to her about the depth of the generation-long holocaust that was assailing Britain more eloquently than any historian, even Tacitus, could ever have. And how strange it was, she thought, that none of this had been inflicted by the Picts or the Saxons – none of the raiders had yet come this far west, in numbers sufficient to do this kind of damage. The town had collapsed all by itself. It was as Aetius and Carausias had foreseen, that once people stopped paying their taxes, the towns had no purpose and had fallen in on themselves. Or perhaps Amator had been right, that the town was simply a relic of a thousand-year-old dream, from which mankind was now coldly waking.

Their destination proved not to be the town itself but a graveyard that sprawled over a hillside nearby.

It was vast, so densely packed with tombs it was like a pavement of tile, sandstone and marble; there must have been thousands buried here. People were already working: they were prising up gravestones, slabs of sandstone or marble, with picks of wood and iron. The work was under the direction of a couple of Artorius’s soldiers. They did not hang back from the labour but joined in themselves, stripped to the waist in the summer heat.

‘So this is our “quarry”,’ Regina said. ‘A graveyard, which we are desecrating for bits of stone.’

Brica shrugged. ‘What does it matter? The dead are dead. We need the stones.’

Regina felt a sense of shock. If at the age of seven, or even seventeen, she could have seen herself now and learned what she must do to stay alive, she would have been horrified. And she felt a pang of sadness that Brica, still so young, saw nothing difficult about it. How we are fallen, she thought.

Strangely, a small farmstead had been established at the centre of the graveyard, complete with a barn and a couple of granary pits. A woman was selling food to the workers in return for nails and other bits of iron. Perhaps the bones of the dead had made the ground rich for vegetables, Regina thought morbidly.

Neither Regina nor Brica had the muscle for digging up gravestones, so they were put to work fetching pails of water from a stream for the workers to drink and wash off their dust. They moved among the opened graves, stepping over smashed-up stones.

Regina stopped by one grave whose stone was intact enough for its Latin inscription to be read. ‘Dis Manibus Lucius Matellus Romulus. . . “May the underworld spirits take Lucius, born in Spain, served in the Vettones cavalry regiment, became a citizen, and died here aged forty-six.” And here is the grave of his daughter – Simplicia – died aged ten months, “a most innocent soul”. I wonder what poor Lucius would think if he could see what we are doing today.’

Brica shrugged, hot, dirty, not much caring. ‘Who are all these people? Were they to do with the town?’

‘Of course they were. These were the citizens – there are the dead of centuries here, perhaps.’

‘Why weren’t they buried inside the town?’

‘Because it wasn’t allowed. Unless you were a very young baby, in which case you didn’t count as a person anyhow . . . That was the law.’

‘The Emperor’s law. Now we make up our own laws,’ Brica said.

‘Or some thug like Artorius makes them up for us.’

‘He isn’t so bad,’ Brica said.

Regina read another gravestone. ‘“A sweetest child, torn away no less suddenly than the partner of Dis.”’

‘What does that mean?’

Regina frowned, trying to remember her lessons with Aetius. ‘I think it’s a quotation from Virgil.’ But the poet’s name meant nothing to Brica, and Regina let it pass.

Some of the graves had evidently once held wooden coffins, now long rotted away, and these graves were filled only with a scatter of bones. But in some of the grander tombs coffins of lead-lined stone had been used. These were prised out of the ground, roughly opened, and the grisly contents dumped back into the yawning ground so that the lead could be salvaged. Occasionally there were grave goods: bits of jewellery, perfume bottles, even tools – and, in one small and pathetic grave, a wooden doll. The workers would snatch these up, inspect them briefly, and pocket them if they looked like they were worth anything. There was no great stench, save for the scent of moist open earth. These bodies were decades old at least, and – except for those corpses tipped out of the more robust lead coffins – the worms had done their work.

Towards the end of the day the broken gravestones were loaded into carts, or set on people’s backs, for the haul back to Artorius’s capital.

On their return to the dunon, Artorius again came to seek out Regina. He insisted that she not spend another day at the gruesome cemetery-quarry, but come with him to inspect his developing capital.

‘I value your opinion,’ he said, his grin confident and disarming. ‘Intellect and spirit are all too rare these sorry days. You are wasted digging up bones.’

‘I am no soldier.’

‘I have plenty of soldiers, who are all trained to tell me what I want to hear. But you, as I know very well, have no fear of me. I know, above all, that you are a survivor. And survival is what I am intent on: the first priority.’

So she agreed. After all, she had no real choice.

They walked around the dunon. The hill was flat-topped, a plug of landscape. To the east was a ridge of high ground, but from the hill’s upper slopes there was a long view to be had of the plains to the west.

The plateau itself rose up to a summit, where a beacon bonfire had been built. Some of the flatter ground had been given over to cultivation, but there would be little farmland up here. Artorius’s capital would be fed by farmsteads on the plain outside the fort. Part of the bargain behind this was that the farmers would be able to huddle inside the walls in times of danger. In a lower part of the plateau a wooden hall was being built to house Artorius himself. The burned-out remains of a much older building had been cleared – perhaps the home of some chieftain of pre-Roman times.

They walked around the edge of the plateau. A perimeter wall was being constructed – or rather reconstructed, she saw, based on the foundations of some ancient predecessor. It would be five paces thick, a framework of wooden beams filled with stones, most of them coming from the Durnovaria cemetery. Already the framework skirted most of the plateau, and work had begun on a large, complex gate in the southwest corner. Regina was impressed with the scale of all this, and the efficiency of Artorius’s organisation.

‘You are able to command the work of hundreds.’

Artorius shrugged. ‘They tell me that the emperors once commanded a hundred million. But one must start somewhere.’

There had been rain, and the grass-coated slopes of the hill were intensely green. The slopes were surrounded by lines of banks and ditches. Men were working their way over the forested banks, cutting down trees with their iron axes and saws and hauling the trunks to the summit of the hill.

They were making the rings of ditches into a defence system. Artorius pointed. ‘There are four lines. See how we look down on the earthworks? The Saxons will have to run up that slope, arriving exhausted, and then down this face below us, where they will offer an easy target to our arrows or spears. The banks are overgrown with trees – three or four centuries’ growth, I suppose, quite mature – and the slopes need to be cleared to avoid giving cover to any assailants, but we can deal with that.’

‘It is a lucky arrangement of ditches and ridges to be so useful.’

He looked at her quizzically. ‘Luck has nothing to do with it. I thought you understood – Regina, there is nothing natural about those ditches. Everything you see was dug out by hand – by our ancestors, in fact, in the days before the Caesars.’

She could scarcely believe it. ‘This is a made place?’

‘It certainly is. It looks crude, but is well thought out. The fort is a machine, a killing machine made of earth and rock.’ He scratched his chin. ‘The work required to assemble even our paltry new wall is enormous. To have sculpted the hill itself – to have built those banks and ditches – defies the imagination. But, once built, it lasts for ever.’

‘And yet the Caesars cleared out this place, as mice are cleared from a nest.’

He eyed her. ‘I have had little opportunity to study history.’

She told him of what she remembered of her grandfather’s stories: of how the Durotriges had resisted the Roman occupation long after more wealthy kingdoms had fallen or capitulated, and how the general Vespasian, destined to become Emperor himself, had had to fight his way west, dunon to dunon.

‘Dunon to dunon,’ he mused. ‘I like that. Although one must admire the achievements of Vespasian, who won a huge victory, far from home, indeed having crossed the ocean itself.’

‘But now the Caesars have gone,’ she said.

‘Yes. But we endure.’

Only one new structure had been built on the hill in the Roman days, a small temple. It had been a neat rectangular building with a tiled roof, surrounded by a colonnaded walkway. Artorius and Regina stood and inspected what was left.

‘Now the temple is destroyed, the columns mere stumps, the tiles stolen, even the god’s statue looted,’ said Artorius. ‘But at least that god was here. So in successive ages this was a place of defence, and of worship. Perhaps I have selected an auspicious place for my capital.’

She let her face reflect her scorn.

He pursed his lips. ‘You mock me again. Well, you are entitled to. I have little to show, in the present. But I have past and future on my side.’

‘Past?’

‘My family were kings, based in Eboracum. When the Romans came, yes, they became clients of the Empire. They were equites.’ These were the class from whom, in the early days of the Roman occupation, the town council had been elected. ‘My ancestors ruled their lands well, and contributed to the wealth and order of the province. I myself would have been a soldier – an officer in the cavalry, that was my destiny – but . . .’

‘But by the time you grew up there was no cavalry.’

He laughed ruefully. ‘There was only the limitaneus left, the border army. And in some places it was so long since they had been paid they had eaten all their horses!’

She smiled. ‘And the future?’

‘I have three goals, Regina. The first is to make this place safe.’ He waved an arm. ‘Not just the dunon, but the area it will rule. Safe from the Saxons and Picts and bacaudae and whoever else might wish to harm us. I am confident I can achieve that. Next I must restore order – not just for this generation but the next, and the next. We need a civic structure, invisible, yet as strong as these walls of wood and stone. For example I will tie the farmsteads to the central authority by renting them cattle. Perhaps other taxes can be levied.’

‘“The central authority.” You mean yourself.’

He shook his head. ‘As soon as I can I will submit myself for election as a magistrate.’ He used the Latin word, duumvirs. She guffawed, but he insisted, ‘I am serious. I tell you I am no warlord, Regina – or if I am it will not be for ever.

‘With order will come prosperity. We must make pottery – a decent kiln or two. And coins. I will start a mint. I have already begun the process of establishing an iron-works here. It is under the direction of my good friend Myrddin – you must meet him – a crusty old buffoon, but he knows the ancient wisdom that survived beyond the reach of the Romans, to the west of here. A marvellous man – so knowledgeable is he, some call him a wizard – my aim is to empty his head before he dies.’

‘And your third priority?’

‘To return the diocese of Britain, or as much of it as I command, to the Emperor. Only that way can the furthest future be assured. Even if I have to go to Gaul, I will do it.’

‘How laudable,’ she said dryly. ‘But you have chosen to come here, to reoccupy this centuries-old fort, rather than to go back to Durnovaria, say.’

‘The town is dead. Its walls, even if restored, are feeble, its drains and water pipes clogged – and the system on which it relied has vanished. I mean the money, the flow of goods. We cannot buy metalwork from Germany or pottery from Spain any more, Regina. We must live as our ancestors did.’

‘And so we are abandoning the Romans’ towns and villas, and are creeping back to the old ways, the earthworks of our ancestors. How strange. How – wistful. You know, ever since I was a little girl, bit by bit I have fallen away from the light and into the darkness of this new, bleak time, where I recognise nothing.’

He studied her seriously, his dark eyes grave. ‘I do understand, you know,’ he said gently. ‘I am no illiterate savage. I want what you want. Order, prosperity, peace. But I accept the times as they are; I accept what I must do to achieve those ends. I have told you my dreams, and my ambitions. Now tell me what you are thinking, Regina – tell me what you think of me.’

She considered carefully. If anybody could restore order in this confused, collapsed landscape it was surely Artorius – a man full of dreams, but a man with the power and realism, it seemed, to make those dreams come true. For a moment, there on the busy plateau, it seemed to her that in this man, this Artorius, she had found a rock on which she might at last build a safe future for herself and her family – that there might come a time when she could rest.

‘I am – hopeful.’ And so she was, tentatively.

He seemed moved; apparently her good opinion really was of value to him. He grabbed her hand; his palm was dry and warm. ‘Work with me, Regina. I need your strength.’

But then there was a cry from the bottom of the slope, where the men had been digging out the clogged-up defence ditches. ‘Riothamus! You might want to see this, sir . . .’

Artorius clambered quickly down the zigzag path to the base of the ditch.

The men had found a jumble of bones. Many were broken, some charred. The men picked through this unwelcome trove carefully. There were many skulls – surely more than a hundred.

When Artorius clambered out, his face had a hardness she had not seen before. In one hand he cradled the skull of a child, in the other a handful of coins, just slivers of metal, stuck together from their immersion in the soil. ‘You see, Regina – from the bones it’s hard to tell men from women, young from old. But you can always tell if it’s a child. And at least this one did not suffer in the fire. See the crater in the back of the skull? Inflicted by a legionary’s sword hilt, perhaps.’

‘The fire?’

‘There was some kind of building down there.’ He pointed. ‘We’ve found the stumps of posts. The people were gathered up and crammed inside, and then it was torched.’

‘Who would do such a thing?’

‘Who do you imagine?’ He held out his handful of coins. One of them bore the name of the Emperor Nero. ‘Was it not during the reign of Nero that Boudicca led her rebellion against Roman rule? It seems that reprisals were fierce.’ He hefted the child’s skull. ‘This little warrior must truly have terrified the mighty Roman army.’

‘Artorius—’

‘Enough.’ Holding the skull, he walked back down the hill and began issuing commands.

For the rest of that day and most of the next, a large proportion of Artorius’s scarce resources was devoted to digging out a new mass grave and transporting the broken and burned bones to it. The burial was done in the style of the Celtae. Three pigs were slaughtered and their carcasses thrown on the bones, to provide sustenance for the journey to the Otherworld. For each skull a beaker or cup was placed in the grave, so that the dead could drink from the great cauldrons in the Otherworld’s banqueting halls.

As the grave was filled in, Artorius’s iron-making genius Myrddin led prayers. He was a small, wild-eyed man with a mass of grey-black beard, and his arms were covered with puckered smelting scars. His voice was thin, his western accent heavy: ‘Death comes at last and lays cold hands upon me . . .’

For the rest of that year the fields around the dunon were to be prepared for sowing the following spring, and provisions like dried and salted meat were laid up for the winter.

Life continued to be harsh, with hard labour for all but the very smallest children. But Artorius had insisted they make time for such measures as the digging of proper latrines as one of the first priorities – and so they were spared the plague of fever that swept the countryside in late summer. And long before the season turned it was clear to all that they had amassed enough food to see them through the winter, even if some of it had been taken by force by Artorius’s soldiers. Regina could not deny the energy Artorius brought to his task, the great sense of loyalty and industry he instilled in others – including herself, she admitted – nor the great strides the new community had made by the autumn.

But Artorius was changing.

Artorius announced that from henceforth they would follow the old calendar of the Celtae, rather than that of the Romans. This was marked out by four main feasts: Imbolc at the end of the winter, when the ewes lactated for their lambs; Beltane in early summer, when the cattle would be driven between purifying fires to open grazing; Lughnasa at the start of harvesting; and Samhain in early autumn – the start of the new year for the Celtae, a time when the old gave way to the new, and the world could be overrun by the forces of magic. The next full year, beginning that Samhain, would be the first in which Artorius’s new kingdom would begin to find its feet, and Artorius announced that the Samhain would be marked by a mighty feast.

Regina listened to all this with some disquiet. But she kept her counsel.

Similarly she said nothing when Artorius began to abandon his old, much-repaired Roman armour and dress for a more traditional costume. He wore brightly coloured braccae and cloaks, and when the weather turned colder a birrus, the hooded cloak that had always been associated with Britain. The effect was completed when he began to wear a handsome golden torc around his neck, looted by one of his officers from a Saxon raiding party. Though Regina spent much time in his company discussing practical matters, she never heard him refer to his talk of starting a mint, or styling himself a magistrate.

Later, when Regina thought back, it seemed to her that the incident of the mass grave had been a turning point for Artorius: after that something hard and cold and old emerged in him, slowly becoming dominant. Or perhaps it was just the ambience of the ancient place they had come to reinhabit, their return to this old place of earth and blood, as if the age of the Roman peace had been nothing but a glittering dream.

Certainly, after that day, there had been no more talk of turning his country over to the emperors.

But none of it mattered, she told herself, so long as she and Brica were safe. The family: that was her only priority. Every night, as she lay down to sleep in the corner of the hilltop roundhouse she shared with Brica and several other senior women, she stared at her matres, carefully preserved across all these years, the three worn little statues perhaps older than this piled-up fortress itself, and said a kind of prayer to them – not to preserve her life, for she knew that was her own responsibility – but to grant her guidance.

On the evening of the Samhain, it felt like autumn for the first time, Regina thought. There was a hint of frost in the air, and her head was filled with the smoky scent of dying leaves. As she prepared to enter Artorius’s hall, she lingered in the open, oddly regretful to leave the last of the daylight behind – the last of another summer, her forty-first. But it was Artorius’s feast, and she had no time for such reflections. With a sigh she entered his great hall.

The hall was already crowded, the torches of hay and sheep fat burned brightly on the walls, and she was bombarded by heat and light, smoke and noise.

Though even now there was much work to be done on it, she had to admit the hall’s magnificence. The centrepiece was a hearth, a circle of scavenged Roman stone, on which a huge fire was blazing. The fire cast light and heat around the hall’s single vast room, and filled the noisy air with smoke. From an iron tripod twice the height of a man a cauldron had been suspended, and she could smell the rich scents of stew – pork and mutton flavoured with wild garlic, from the smell of it.

Already Artorius’s men were lining up to take their share of the meat. Artorius himself served it up, yanking joints out of the simmering broth with iron hooks. There was a constant jockeying for position among the subordinates, and there was nothing subtle about the way Artorius fished for the best cuts of meat to reward his favourites. Artorius fumbled one serving, dropping the meat on the floor, and two of his soldiers began to fight over the honour of who it had been intended for. The others didn’t try to separate them, but gathered around and roared them on.

Old Carausias was beside Regina.

She said, ‘What a display – grown men, squabbling over bits of meat.’

He shook his head. ‘But with such contests his lieutenants are working out their status – who is closer to the sun.’

‘How savage.’

Carausias shrugged. ‘It’s a shame your grandfather isn’t here. I’m sure the legionaries in their barracks behaved much the same way. Anyway it’s their night, not ours.’

When the soldiers had had their share of the food, the other men and the women were allowed to approach the cauldron. Regina herself took only a little of the broth, and drank sparingly of her cup of wheat beer.

When Artorius took his place on the floor at the centre of a circle of his men, the story-telling began. One soldier after another got to his feet, generally unsteadily, to boast how he – or perhaps a dead comrade – had bested two or three or five savage Saxons, each taller than a normal human being and equipped with three swords each. They all drank steadily, at first from a communal cup carried by a servant who moved to the right around the circle, and then, as the evening got rowdier, from their own vessels. It had been a heroic labour for the little community to produce the vast vats of wheat beer that would be consumed this night.

Then the iron-maker Myrddin got to his feet and began a long and complex tale about giants who lived in magical islands across the ocean, far to the west of Britain:

‘There are thrice fifty distant isles
In the ocean to the west of us
Larger than Ireland twice
Is each of them, or thrice . . .’

‘All true, all true,’ murmured Carausias. He belched, and Regina realised that he was getting as drunk as any of Artorius’s soldiers.

As the beer continued to flow, the talk and horseplay became more raucous, and some of the soldiers and younger men started mock-fighting and wrestling. Regina sat stoically in her corner beside a dozing Carausias, wondering how much of this she could endure.

There was a touch on her shoulder. Startled, she looked up.

Artorius was beside her. She could smell the beer on his breath, but unlike his men he was not drunk. ‘You are quiet,’ he said.

‘You should go back to your men.’

He smiled, glancing back. ‘I don’t think they need me any more tonight. But you . . . I know what you are thinking.’

‘You do?’

‘You are remembering your mother. The parties she gave, in the villa. The glittering folk who would come, the expensive preparations she would make. You’ve told me as much. And now you must put up with this.’

‘I don’t mean to judge.’

He shook his head. ‘We are all prisoners of our past. But the present is all we have. Those men wrestling over their beer are as rough as sand – but they will give their lives for me, and for you. We must make the best of the times we live in, what we have, the people around us.’

‘You’re wise.’

He laughed. ‘No. Just a survivor, like you.’ He took her hand with an odd gentleness. ‘Listen to me,’ he said intensely. ‘That old fool Myrddin is full of legends . . . He says I must become Dagda for these people.’

‘Dagda?’

‘The Good God – but the most humble of gods. “All that you promise to do, I will do myself alone” . . . But Dagda needs a Morrigan, his great queen. And at Samhain,’ he whispered, ‘the time of reconciliation, the god of the tribe and the goddess of the earth come together, so that the opposing forces, of life and death, dark and light, good and evil, are balanced once more.’

‘What are you suggesting, Artorius? . . . We fight, you and I. We are in constant conflict.’

‘But life itself results from the interplay of opposing forces. That’s the point.’

‘You foolish man. I am old, and no goddess. Find yourself a younger woman.’

‘But none of them have your strength – not even your daughter, beautiful though she is. You, you are my Morrigan, my Regina, my queen.’ He cupped her cheek and leaned close to her, his breath flavoured with the meat and the beer, his eyes bright.

She looked into her heart. There was no affection there, not even lust. There was only calculation: If I do this, will it increase my chances of keeping Brica alive another day? Only calculation – but that was enough.

She stood, and let him lead her out of the hall. She looked back once to see Carausias’s eyes on her, rheumy, but a mirror of her own coldness.


Chapter 19

The elevator, having risen up through the nested levels of the Crypt, delivered Lucia and Rosa Poole to a small front office. Rosa nodded to the staff. They walked out to the street, emerging into thin November sunlight. They both squinted at the brightness. Rosa donned small fashionable-looking sunglasses, while Lucia pulled on her heavy blue-tinted spectacles, of the kind issued to every member of the Order.

This was a modern district of residences, shops and businesses, just off the Via Cristoforo Colombo, a broad, traffic-heavy avenue that snaked south from the centre of Rome, running roughly parallel to the ancient Appian Way. Rosa led Lucia to a small taxi rank; they had to wait a couple of minutes for a cab to arrive. The air was clear, crisp, not very cold.

Lucia wasn’t sure where Rosa was taking her. The older woman had barely spoken two sentences to her since calling for her in the scrinium. But there was no escape, any more than from her periods.

Lucia suppressed a sigh. She had forgiven Pina for what had felt like another betrayal. Pina had only done what would have had to be done eventually; in her way she had tried her best to help. Lucia just had to endure whatever was to come.

The cab took them north towards the city centre. They passed a breach in the massive, ugly old Aurelian wall and headed north-east, driving through the areas dominated by the old imperial ruins, to the Piazza Venezia.

The Venezia was the heart of the Roman traffic system. It was just a broad field of tarmac sprawling before the Vittoriano, the grandiose Vittorio Emanuele monument erected to celebrate Italy’s national unity, a mound of pillars and marble that loomed over the sky line, even dominating the imperial relics. The Venezia was crowded with traffic which seemed to be flying in every direction, and Lucia quailed when the cab driver launched his vehicle into the mob, horn honking briskly. Gradually, as cars edged this way and that, nobody apparently giving way to anybody else, a route forward opened up, bit by bit, and the driver made his way to the exit he wanted, for the west-running Via del Plebiscito.

To Lucia’s surprise, Rosa took her hand in her own. Rosa smiled, her eyes hidden. ‘Listen, I know how you feel. I know how difficult this is for you.’

Sitting in the cab, apparently unperturbed by its jolts as it lurched forward through the traffic, Rosa was elegant, cool, and her narrow face with its strong nose seemed kind, though Lucia could not make out her eyes. She was tall, taller than Lucia, certainly taller and more slender than most Order members, who tended to be short and somewhat squat. But then, as everybody knew, Rosa was one of the few at the heart of the Order who hadn’t been born in the Crypt. Though she had come to the Order as a child, her fluent Italian still bore traces of England, short vowels and harsh consonants.

‘At school we come up here every week,’ Lucia said. ‘To the city, I mean. Even so I can never get used to it.’

‘What, exactly? The crowds, the noise – the light?’

‘Not that,’ Lucia said, thinking. ‘The chaos. Everybody going every which way, all the time.’

Rosa nodded. ‘Yes. You know that I’m something of an outsider. Well, I always will be, and it’s not to be helped. But it does give me a certain perspective. There are some things about the Crypt which we all take for granted, and we notice only when they are taken away. In the Crypt everything is orderly, calm, and everybody knows what she is doing, where she is going. Even the temperature is controlled, the air clean and fresh. But out here it’s quite the opposite. Out here is anarchy, everything out of control. And now you, Lucia, feel that even your own body is out of your control. And you fear—’

‘I fear I don’t belong any more,’ Lucia blurted.

The driver had a broad head, all but hairless, with a band of greasy pores above his collar. He looked about fifty. At her slightly raised voice, he turned, glancing in his mirror. His speculative gaze was heavy on her; she looked away.

Rosa said, ‘You won’t be turned out – out into this messy chaos – if that’s what you fear. In fact, quite the opposite. You’re more likely to be drawn into the centre.’

‘The centre?’

‘You’ll see. You have nothing to be ashamed of, Lucia. The Order needs you.’ Rosa smiled. ‘It’s just that you may be needed for something other than record-keeping or calligraphy . . . Ah. Here we are.’

Lucia was, of course, full of questions. But the cab was drawing to a halt, and there was no time to ask.

She got out of the cab to find herself in the Piazza di Rotonda. The square was thronged with tourists bustling between ice cream stalls and cafés. She stood before the blocky walls of a great building which loomed over them like a fortress – and indeed, said Rosa, it had been used as a fortress in the Middle Ages, as had been most of Rome’s ancient buildings; the brick walls were after all six yards thick. This was the Pantheon.

Rosa pointed to a ditch around the walls. ‘See that? The road level is higher than the base of the building. Since this place was built the rubble and dirt has risen like a tide . . . Come.’ She took Lucia’s hand.

They walked under the vast colonnaded portico at the front of the building. Though the height of the tourist season had been the summer, the space among the grey columns was crowded by people, many in shorts, T-shirts and baseball caps and with tiny cameras in their hands. In the Crypt everybody was trim, neat and would get out of each other’s way without having to be shoved. Not here. The people all seemed grossly over-fed and clumsy to Lucia. It was like being in a herd of cattle – slow-moving and aggressive cattle at that.

And then there were the boys, and even some of the men, who looked at her, stared in fact, with a calculating intensity, a greed that made her shudder.

But there was one boy whose gaze seemed clearer. He looked perhaps eighteen, with a pale face, high forehead and red hair in which sunglasses nestled. He stared too – he seemed fascinated by her – but there was an innocence in his gaze. He actually smiled at her. She flushed and looked away.

Rosa didn’t seem troubled by the tourists. She was stroking the cool marble of one of the columns. ‘My father is an accountant, but he did a lot of work with the building trade,’ Rosa said. ‘I know what he would say if he was here.’ She switched to English. ‘“Imagine shifting one of these buggers.”’

‘You were only small when you came here, to the Crypt.’

‘Yes. But I still remember him. I remember his hands.’ She spread her own fingers. ‘Big, scarred hands, great slabs of muscle, like a farmer’s hands. He always had strong hands, even though most of his life was spent behind a desk.’

Lucia didn’t know what to say, how to join in a conversation about fathers. Lucia had seen her own father only once or twice. He was a contadino who did occasional work in the Crypt. He was a slightly overweight man, characterless, given to smiling a little weakly. She’d never even spoken to him. To Lucia, even to think about your father seemed unnatural.

‘Do you miss your father?’

Rosa smiled, her eyes hidden. ‘No, I don’t miss him. I lost him, or he lost me, too long ago for that.’ She touched Lucia’s shoulder. ‘And anyhow, the Order is my family now. Isn’t that true?’

Lucia was uncertain how to respond. ‘Of course.’ That didn’t need saying. It shouldn’t be said.

‘Come on. Let’s go inside.’

Lucia looked back once. The red-headed boy had gone.

The Pantheon enclosed a broad, airy volume. There was an altar, the walls were decorated with paintings and holy figures, and the floor was a cool sheet of marble across which tourists wandered.

But it was the roof which drew Lucia’s gaze. It was a dome, decorated with a cool geometric design, quite unlike the clutter on the walls. The structure seemed to float above her. The only illumination in this immense space came from a hole in the domed ceiling, the oculus. The light it cast showed as a broad beam in the dusty air, and splashed a distorted circle on one wall.

Rosa murmured, ‘The dome is bigger than that of St Peter’s in the Vatican. Did you know that? But the building was started before the birth of Christ. The Pantheon was built as a temple to all the pagan gods, but was turned into a Christian church in the seventh century, which saved it from being torn down. Now it’s the most complete of the buildings of antiquity left. Of course it has suffered even so. Once the dome was clad, inside and out, by bronze, but that was stripped away by the Barberini popes to make cannons. “What the barbarians didn’t do, the Barberini did”, as they say.’

Lucia gazed up at the disc of blue sky. ‘We used to get taken to the Forum area all the time, as kids. But you get used to the imperial-era stuff as just a heap of ruins. You forget that it was once all intact – that it was once all like this.’

‘Yes.’ In the subdued light of the Pantheon, Rosa had taken her dark glasses off, to reveal slate grey eyes, just like Lucia’s own.

Lucia said, ‘I think you should tell me why you brought me here.’

‘All right. Look at this building, Lucia. It was rebuilt by the Emperor Hadrian, but the Renaissance artist Raphael is buried here, as are the first kings of Italy. The same building, you see, serving many purposes over time. But at root it is the same Pantheon, the same expression of its architect’s vision.’

‘I don’t understand.’

Rosa laughed. ‘I’m starting to think I’m becoming heavy-handed in my old age. I’m being metaphorical, Lucia.’

‘Oh.’ Lucia made a stab in the dark. ‘The Pantheon is like the Order?’

‘Well, yes, I suppose so, though that isn’t what I meant. After all, this church is even older than the Order itself. Yes, the Order has survived for sixteen centuries by adapting, by changing what we do to suit the needs and pressures of the times. But we, who we are and why we gather together, that at heart hasn’t changed.

‘And, just as the Pantheon has survived, though it changes – just as the Order survives, though it changes – so you, too, will survive the changes your body is taking you through, now and in the future. That’s what I wanted to show you. Why, if you hadn’t grown up in the Order your menarche would seem normal for a girl your age. Whatever becomes of you – whatever is asked of you – you will still be yourself. Remember that.’

Whatever is asked of you: now Lucia felt scared.

Rosa raised her face to the halo of light in the ceiling. ‘You should take some time for yourself, Lucia. Come out again – immerse yourself in Rome. One of the most remarkable cities in the world is on our doorstep, and yet down in the Crypt we often behave as if it doesn’t exist! And I don’t mean with your classes. Come by yourself – or with a friend or two, if you like. That girl Pina seems sensible. Immerse yourself in humanity for a while.’

It will prepare me, Lucia thought. That’s what she’s telling me. I must broaden my experience, to prepare for – what?

‘You’re talking in riddles, Rosa,’ she flared. ‘What is to be asked of me?’

‘A great deal, if you are lucky. You’ll see. I’ll do what I can for you – but always remember, I envy you! It isn’t duty, but privilege.’ Rosa glanced at her watch. ‘Now we must go back. There’s somebody I want you to meet.’

‘Who?’

‘Maria Ludovica.’

Lucia felt as if her heart had stopped, there in the dusty air of the Pantheon. Ludovica was one of the matres.

Rosa smiled, watching her reaction.

The elevator was steel-walled, and it slid into the ground smoothly, all but silently. All very modern, as was much of the equipment in the Crypt. Rosa stood in patient silence watching the elevator’s LED display, hands calmly folded before her. Lucia envied her composure.

Lucia vaguely imagined the Crypt as a great drum shape, sunk deep into the ground beneath the old Appian Way. There were at least three levels – everybody knew that much. On the first storey, nearest the surface, there were schools, offices, libraries, and the computer centre where she herself worked on the scrinium’s endless projects. On the storey beneath that – downbelow, as the Crypt jargon had it – there was living accommodation, the dormitories and rest rooms and refectories, food stores, kitchens, a hospital, all of them crammed, day and night, with people. Few of the day girls who attended the Order’s famous schools would ever descend this far, and the light shafts didn’t reach; there was only the pale glow of electric lights, and in the old days, it was said, candles and torches.

And there was at least one more level downbelow.

The elevator whispered to a halt. The doors slid open to a mundane white-walled corridor: the lowest storey. Rosa led the way out with a reassuring smile. Lucia followed reluctantly. The corridor was narrow. Some of the doors leading off it were heavy, as if designed to keep an airtight seal. There was a faint smell of antiseptic here, heavily overlaid with a more pleasant scent, like lavender.

Lucia’s heart pounded. She didn’t know anybody who had visited the third level. Lucia herself hadn’t, not since she was a very small child. From what little she knew, this was a place of nurseries and crèches. She herself had been born here, and had spent her first couple of years here. She remembered nothing but a blur of smiling faces, of pale grey eyes, all alike, none special, all loving.

And, so went the whispers in the dark, this was a place of mortuaries. You were born downbelow, here on the third storey, and you died downbelow. So it was said. Lucia didn’t want to know.

The corridor was crowded, of course. In the Crypt, everywhere was crowded. People smiled, nodded and ducked out of the way as Rosa forged ahead. Almost everybody was female. Most people wore everyday clothing, but some wore simple cotton smocks that looked like nurses’ uniforms. Though most shared the usual oval-shaped features and smoky grey eyes – and even though everybody seemed young, not much older than she was – there wasn’t a single face here that Lucia recognised.

Lucia had heard bits of dormitory gossip that the Crypt might hold as many as ten thousand people in its great halls and corridors. That scarcely seemed credible – but then, wherever you looked, there were always more corridors, more chambers, stretching on into the electric-lit dimness: who was to say how far it stretched? She would never know, for she would never need to know. Ignorance is strength . . .

And it was possible, she thought now, that nobody knew the whole picture – nobody at all.

Here on the third level people stared at her openly. Their manner wasn’t hostile – some of them even smiled at her – but Lucia felt herself cringe. This wasn’t her place; they knew it, and she knew it. The pressure of those accusing glares made her long to flee back to where she belonged. She felt breathless, almost panicking, as if the air in these deep chambers was foul.

If only she could be like Rosa. She seemed to be accustomed to flitting between the storeys with the ease of a dust mote in the Pantheon.

At last Rosa paused by a door. Lucia felt a vast relief. Whatever lay ahead, at least she was done with the ordeal of the corridor. Rosa opened the door, and let Lucia go through first.

She was immediately struck by a sense of richness. It was like a drawing room, she thought, with dark oak panels on the walls, and marble inlays in the floor, and furniture, tables and chairs and couches. The furniture looked as if it had come from a number of periods, perhaps as far back as the eighteenth century, but there was a widescreen television, set in a large walnut cabinet. The furniture was heavily used: worn patches on the seat covers, scuffs on the table surfaces, even wear on the marble tiles on the floor. Clocks ticked patiently, their faces darkened by a patina of time. There was more of a sense of age here than in any room she had ever visited in the Crypt.

And there was a unique smell – sour, strong, quite unlike the antiseptic hospital smell of the corridor – something hot, animal, oddly disturbing.

At the centre of the room there was a bed, or a couch, the single largest piece of furniture in the room. There was somebody lying on the couch, still, frail-looking, reading a book. There was one other person in the room, a young woman who sat patiently in a big, worn armchair, quietly watching the woman in the bed. Rosa nodded at the attendant, smiling.

Rosa led Lucia forward. Their footsteps seemed loud on the marble, but as they neared the bed they reached a thick rug which deadened the noise.

There was one large painting on the rear wall, Lucia saw now. It showed a melodramatic scene of a line of women, their clothing rent, standing before a mob of marauding men. The women were wounded and defenceless, and the intent of the men was obvious. But the women would not give way. The picture was captioned: ‘1527 – Sacco di Roma’, the Sack of Rome.

The woman on the bed did not look up from her book. She was very old, Lucia saw. Her face looked as if it had dried out and imploded, like a sun-dried tomato, her skin leathery and marked with liver spots. Wisps of grey hair lay scattered on the cushion behind her head. On a metal stand beside her bed a plastic bag fed some pale fluid into her arm. A blanket lay over her legs, and she wore a heavy, warm-looking bed jacket, although the room seemed hot to Lucia.

This was Maria Ludovica, then, one of the legendary matres. She looked terribly old, tired, ill – and yet she was pregnant; the swelling in her belly, under the blanket, was unmistakable.

The stink was powerful here, a stink like urine. Lucia felt drawn, repelled at the same time.

Rosa leaned forward and said softly, ‘Mamma – Mamma.’

Maria looked up blearily, her eyes rheumy grey pebbles. ‘What, what? Who’s that? Oh, it’s you, Rosa Poole.’ She glanced down at her book irritably, tried to focus, then closed the book with a sigh. ‘Oh, never mind. I always thought old age would at least give me time to read. But by the time I’ve got to the bottom of the page I’ve forgotten what was at the top . . .’ She leered at Lucia, showing a toothless mouth. ‘What an irony – eh? So, Rosa Poole, who is this you’ve brought to see me? One of mine?’

‘One of yours, Mamma. She is Lucia. Fifteen years old.’

‘And you’ve reached your menarche.’ Maria reached out with one claw-like hand; she compressed Lucia’s breast, not unkindly. Lucia forced herself not to flinch. ‘Well, perhaps she’ll do. Is she to be your champion, Rosa?’

‘Mamma, you shouldn’t talk that way.’

Maria winked, hideously, at Lucia. ‘I’m too old not to speak the truth. Too old and sick and tired. And Rosa doesn’t like it. Well, I’ve stirred you all up – haven’t I? At least I can still do that. It’s just as when I’m ready to pup. I can see how it agitates them, all these slim breastless sisters. Their little nipples ache, and their dry bellies cramp – isn’t that true, Cecilia?’ She snapped the question at her patient nurse, who merely smiled. ‘Well, I’m pregnant again – and I’m dying, and that’s stirred them up even more. Hasn’t it, Rosa Poole?’ Maria cackled. ‘I feel like the Pope, by God. White smoke, white smoke . . .’

Lucia remembered what Pina had said, about a disturbance in the Crypt going back years, of more girls like her – more freaks, she thought gloomily – coming into their menarche, instead of staying young, like everybody else, everybody normal. Perhaps the illness of this strange old woman really was having some kind of effect – perhaps it had somehow affected her.

If so, she resented it.

Maria Ludovica saw that in her eyes. ‘By Coventina’s dugs, there is steel in this one, Rosa. If she is your choice she is a good one.’ That claw hand shot out again to grab Lucia’s arm. She whispered, ‘You know, child, I’m old, and shut up in here, but I’m no fool, and I’m not out of touch. Things are changing in the world, faster than ever, faster than I can remember. The new technology – phones and computers, wires and cables and radio waves everywhere – everybody joined up . . . We have many new opportunities to do business – haven’t we, Rosa? You see, Rosa and her rivals know this. But they know that if it is to prosper in a time of change the Order must be based on the firmest of foundations. And I, a foundation stone, am crumbling. And so the rivals manoeuvre, through looks and glances, visits of their candidates and inquiries after my health, testing their strength against each other as against me.’

Lucia said, ‘Rosa, what does she mean?’

Rosa shook her head. ‘Nothing. She means nothing. Mamma, you should not say these things. There are no rivalries, no candidates. There is only the Order. That’s all there ever has been.’

Maria held her gaze for a few seconds, and then subsided. ‘Very well, Rosa Poole. If you say so.’

Rosa said, ‘I think the mamma is tiring, Lucia. I wanted you to meet her before—’

‘Before I die, Rosa Poole?’

‘Not at all, Mamma-nonna,’ Rosa said, gently scolding. ‘You’ll be giving us all trouble for a long time to come yet. Say goodbye, Lucia . . . Give Maria a kiss.’

Lucia could think of few things she would less rather do. Maria watched with her wet, bird-like eyes as Lucia took a step forward, leaned over, and brushed her lips against Maria’s imploded cheek. But despite its off-putting appearance it was just skin, after all, human skin, soft and warm.

‘Good, good,’ Rosa murmured. ‘After all, she is your mother.’

When the interview was over, Rosa took Lucia to one side. ‘You know, you are honoured, the way she spoke to you. But you still don’t understand, do you? Let me ask you something. When you were a child, here in the Order – were you happy?’

‘Yes,’ Lucia said honestly. ‘Immensely happy.’

‘Why?’

She thought about that. ‘Because I always knew I was safe. Nothing I needed was denied me. I was surrounded by people who protected me.’

‘What would they have done for you?’

‘They would have given their lives for me,’ she said firmly. ‘Any one of them. There was nobody near me who would have harmed me.’

Rosa nodded. ‘Yes. They would have sacrificed themselves for you; they really would. I was brought up in a family – a nuclear family – a family with difficulties. My parents loved me, but they were remote . . . That is how it is for most people, how it has been for all of human history – how it was for me. But you are one of the lucky few for whom it was different. And that was why you were happy.’ Rosa stepped closer to Lucia, her face intent. ‘But, you must realise, one day you will have to pay for your happiness, your safety. That is the way of things. You have to pay it back. And that time is coming, Lucia.’

Lucia quailed, baffled, trying not to show her fear.


Chapter 20

There was a nervousness about the hill fort today. Artorius was due to return from his latest campaign against the Saxons, and nobody knew how their loved ones had fared.

But Regina set this aside. After six years in the hill fort she had learned it was best to stick to orderly habits. So, first thing that morning, she went to her small room at the back of Artorius’s roundhouse. With a mug of bark tea at her side, she settled on a wooden stool and spread out her calendar.

The calendar was a bronze sheet, divided into columns, carefully inscribed by Myrddin with Latin lettering – she had insisted on Latin, despite the barbarian origin of the calendar itself. It had sixteen columns, each representing four months. This sheet covered a five-year cycle. In fact the sheet was one of a set which made up a complete nineteen-year calendar, and it was said that the Druids, who had devised this mighty tabulation, worked on much longer cycles still.

It was a calendar for farmers and warriors. Each year was divided into two halves, with a ‘good’ half – mat – stretching from Beltane in the spring to Samhain in the autumn, and the ‘bad’ half – anm – spanning the winter months. And then each month, of twenty-nine or thirty days, was itself split into good and bad halves. The mat months corresponded not just to the growing season but the annual campaigning season: for Celtae a good day was a day for war. But Samhain was approaching once again, and another campaigning season was almost done, to her relief. Regina understood the necessity for war, but hated the waste of life it represented, and every year longed for it to be over.

Anyhow the calendar was very intricate. But it worked – once she had got used to thinking like one of the Celtae rather than trying to translate back to the Roman equivalent; that had been the key. The point of the calendar was that each day, right through the complete nineteen-year cycle, had a different divine flavour, which subtly determined the decisions to be taken, the combination of gods to be placated. In a way it was even comforting to believe that the shape of the universe, even down to the day and the hour, had been shaped by ancient cosmic decisions. It reminded her of old Aetius, her grandfather, who she had thought the most superstitious man she had ever met, until coming to Artorius’s capital; when it came to the old gods there had been nothing particularly rational about the Romans.

She would think like the Celtae, then. She could hardly have refused to use the calendar at all, for it had been the idea of Artorius himself. But she wouldn’t give up her bronze sheets and her Latin. The Druids maintained their centuries-spanning calendar entirely in their heads, but it took a Druid novice twenty years to memorise the oral law that lay at the heart of the old religions. Well, she was already in her late forties, and if she was granted twenty more years she could think of better things to do with her time than that.

With her scrutiny of the calendar done, her head full of properly regulated auguries and omens, she picked up her wax tablet and stylus and left her office for her daily inspection.

It was mid-morning. The sunlit air was clear of mist, though it had a nip that foretold the winter to come.

The colony on the hilltop plateau had grown: nearly five hundred people lived up here now, and many thousands more in the farmed countryside nearby. This morning, fires still burned in the huts and roundhouses, and the air was full of the rich scent of wood smoke, and the greasier scents of cooking. There was a great deal of bustle. People moved between the houses, and a steady column marched out of the compound’s open gate, or returned with such staples as wood, pails of water and bales of hay. Children ran underfoot as they always did, cheerful, healthy and muddy from head to toe.

As well as the great hall of Artorius there were now granaries and storage pits, seven large roundhouses, and simple rectangular buildings used by the craftsmen. Great capital this place may one day be, but there were always chickens and even a few pigs wandering the lanes, and there were still a few areas of green. At the back of Artorius’s own hall a small kitchen garden grew garlic, mint and other herbs; the riothamus had started a fashion among his nobles for highly spiced food.

In the manufactories the day’s work had started.

Regina approached the carpenter’s. On the walls were arrayed hammers, saws, axes, adzes, billhooks, files, awls and gouges, and wooden boxes of nails were stacked on the floor. Today Oswald – the head of the little manufactory, a great bear of a man with huge scarred hands – was using his new toy, a pole lathe. A rope ran from a beam above to a foot pedal, and when he worked the pedal the central spindle ran smoothly. He was still getting the hang of the device, but already the stool legs and wooden bowls he was turning out had a pleasing symmetry.

Meanwhile, in the pottery, the kiln had been fired up. One worker mixed clay with the crushed flint that helped avoid shrinkage and cracking, another shaped a pot by hand, a third prepared the kiln itself. The kiln was an up-draught design, far advanced over the simple pit clamps Regina had used on the farmstead. Firing took a whole day, with the temperature raised and lowered in careful stages. Maybe one in ten of the pots still failed, but the rest was solid red earthenware. The potters were even learning how they could control the colour of their product, from black through grey or red, by changing the amount of air available in the kiln. It was still coarse stuff – they had yet to master the technique of using a wheel – but it was solid and useful.

Regina’s old friend Marina ran the largest of the cloth works, from a big roundhouse she ruled as firmly as Artorius did his kingdom. The looms themselves, three sturdy frames taller than Artorius himself, were set just inside the entrance to the house, so the weavers could get the best light.

Regina liked to watch the weavers. The most skilful of them was another Marina – a docile sixteen-year-old, one of the old woman’s own grandchildren. Young Marina worked steadily. A warp, threads of spun wool, was suspended from a top bar and kept under tension by small triangular stones. Marina pulled the horizontal heddle bar towards her, opening a gap between alternating warp threads. She pulled the weft, a horizontal thread, through the shed, and then released the heddle to pull the alternate threads backwards, and then passed the weft back through the gaps. Every few passes Marina would pause to push her weaving sword, a flat wooden board, into the gap between the warp threads, and thus compacted the weft. All this was done fluidly and without pause, and her speed of working was remarkable; just standing here, Regina was able to see how the cloth’s criss-cross pattern was emerging, row by row.

Regina had been proud of the success they had had with her own weaving experiments back on her farmstead, but all they had been able to produce was coarse cloth. This loom design had come from another of the experts Artorius had gathered in his sweeps across the countryside, and the results were far better.

She passed a little time with old Marina. Marina liked to talk of their times in Verulamium, and Regina knew that the skill and loyalty of her granddaughter had been a great comfort to Marina since the death of poor Carausias a few winters before. But Regina escaped before Marina produced her foul-smelling buckets and asked her to contribute. Marina’s vegetable dyes needed a fixing agent, and the best fixer of all was stale urine: a vintage half a month old was generally thought to be just right.

Regina made more marks on her wax tablet, and moved on.

Of all the industries that had sprouted here on the dunon’s plateau, the most significant was iron: fully half the manufactory area of the plateau was given over to its complex production. Myrddin ruled his little empire of iron and fire and charcoal as if he was king of the underworld. As she approached the forges, two of Myrddin’s helpers – unfree, recent arrivals both of them – were working on a charcoal clamp. Myrddin insisted on training his clamp workers personally, and from the look of the hollow, sleepless eyes of these two men, his training regime had been as brutal and unrelenting as ever.

This clamp was a few days old and several paces across. A mound of timber had been covered with a thick layer of damp leaves and bracken, turf and soil. Fire had been started inside with embers poured into a hole in the top, and then the mound was capped off, so that the wood within could only consume itself. Running the clamp was a skilled job. A constant watch had to be kept on it by day and night, for as the wood turned to charcoal it would shrink, and the clamp could collapse on itself – and if air got in the whole thing would go up in an unproductive blaze. When the burning was done the mound had to be dismantled carefully, and the charcoal doused with water, for while hot it had a tendency to erupt into flames spontaneously. There were many such clamps, some much larger, in operation day and night beyond the hill fort, for Myrddin’s works demanded a constant and heavy supply of charcoal. You could smelt some metal ores with wood fires, but only charcoal could provide the high temperatures needed for iron.

Myrddin himself ran the next stage in his process. His shaft furnace was just a tube of wattle and daub, vitrified by repeated firings. By the time Regina arrived the furnace had been running since early morning, and two more unfree were labouring mightily at their animal-skin bellows. They were naked save for loincloths, and their bodies were slick with sweat and soot. Myrddin was supervising the day’s first charge of charcoal and ore.

He preferred charcoal made from alder, which he said burned hotter than any other sort, and ochre, a relatively easy ore to smelt. The furnace would be worked all day, and then allowed to cool; by tomorrow Myrddin would be able to pull out a bloom, a dense, irregular mass of metal and impurities. This would be subject to repeated hammering and heating until the last of the slag was gone. It took several blooms for Myrddin to produce one of his ingots, a flat bar about the size of a sword blade, ready for further work. All this had baffled Regina – it seemed an awful lot of work for a small piece of iron – until Artorius had gently explained that even charcoal ovens were not hot enough actually to melt iron, and Myrddin’s elaborate practices were necessary to coax the iron out of its ore.

Though she despised the way Myrddin used his secret knowledge as a source of power, she could not deny the reality of that knowledge. Watching his careful, almost delicate work as he constantly inspected and assessed his furnaces and clamps, she thought she could see something of the centuries, or millennia, of trial and error and constant study that had led to the development of such techniques.

And the end product was iron, the most precious resource of all, pieces of iron that, remarkably, had not existed before. Piled up in Myrddin’s workshops were some of the final products of all this industry: carpenters’ tools like adzes and saws, tools for the farmers like harness buckles and sickles and reaping knives, weapons for warriors like swords and knives – and even tools for Myrddin’s own use, like tongs and an anvil. It was Myrddin’s proudest boast that he was the only craftsman who produced all his own tools.

But Myrddin was Regina’s enemy.

When Myrddin spotted her, he greeted her with a kind of snarling smile. ‘Here to check up again, Regina? Tap, tap, tap with your stylus . . . a shame we can’t eat your words, or nail our soles to our shoes with your letters, eh? But at least we can wipe our arses on your scrolls . . .’ And so on. She endured it, as always, and walked on.

A young apprentice called Galba was working at a forge, and Regina paused.

He wore a sleeveless tunic, and his bare arms were pocked with hot-metal scars, already a little like Myrddin’s. He was working a piece of iron – a short blade, perhaps for a knife – in the forge, while an unfree toiled at the bellows. Galba would thrust the blade into the furnace until it became red hot, beat it into shape while still heated, and then quench it quickly with water. It seemed that the fire didn’t just make the iron soft enough to work; something about the charcoal in the furnace made the iron stronger. And sometimes the iron, beaten flat, would be folded over and beaten again, the invisible layers adding strength. There were many subtleties to Myrddin’s art, which Galba and other apprentices were learning slowly.

The blade appeared to be done. Galba quenched it once more and set it aside. Then he noticed Regina. ‘Madam – good day – would you like me to call your daughter?’

‘If you please,’ she said stiffly.

He went into the back of the workshop, calling Brica’s name. Regina sat on a low wooden bench and waited.

As Artorius’s kingdom had grown, so it had become necessary to find efficient ways to shape it, and to run it.

Despite Regina’s own inclinations the order that was emerging had little to do with imperial forms, but was based on older Celtae structures. The centre of it all was the dunon itself. The hill fort provided facilities for trade and exchange, a religious centre, a resident population of craftsmen with growing expertise – and, most importantly, administrative control.

Artorius’s nation was divided into three classes. The nobles included the soldiers, but also jurists, doctors, carpenters, bards and priests, and metal workers like Myrddin. Artorius’s rule was moderated by a meeting on every feast day of the oenach, an assembly of the nobles. Below the nobles were the free commoners, the lesser craftsmen and the farmers, who were actually the productive level of society. It was their rents, taxes and tithes that sustained Artorius’s nascent government, and paid for his army and their campaigns. Finally, the lowest level were the unfree: former criminals, slaves, and late-arriving refugees who found no free land to farm. Their fate was simply to serve, and they provided the bulk of the labour.

The basis of society was the family. According to the old tradition the property and other rights of a man extended to his derbfine, his descendants as far as his great-grandchildren, through four generations. Basic rights were assured by each person having an ‘honour price’, a level of compensation to be paid in case of injury, insult or death. But the system extended only to the free; the unfree had no rights, and no views that were listened to at higher levels.

It was a crude system, of course, a barbaric structure to regulate the relationships of a warrior people, with nothing like the sophistication of Roman law. But any attempts Regina made to reform the crude, ancient code were resisted, especially by Myrddin, who seemed to have appointed himself a kind of keeper of the truth here in Artorius’s kingdom. Perhaps more civilised forms would emerge with time.

Still, in this great project, Regina had found a place.

She had never forgotten the lessons Aetius had taught her. Aetius would say that it was information as much as sword blades that had enabled the emperors to take and hold such a vast territory: not just military knowledge, but records of wealth and taxes, payments and savings, gathered by the officials in the towns and transmitted by the cursus publicus along the network of roads, which had been built as much to carry facts as soldiers’ feet.

It had not been hard for her to convince Artorius of the truth of this. Her very first attempts at record-keeping rapidly bore fruit in exposing unpaid tithes and unjust levies. He had since granted her all the time and resources she needed.

She had pupils in her work – she, at least, was not jealous of her knowledge. She taught her pupils to read and write, and to argue and analyse in the forensic tradition of the Roman system. Literacy was very important to her. It was a peculiar horror to her that most Saxons couldn’t read. Records and literature were the memory of humanity: if the Saxons were ever to overrun this place her past would truly be lost, lost for ever.

Aside from her moments of solitude with the calendar, this brief tour of inventory-compiling was the most pleasurable part of her daily routine. She never forgot that all the dunon’s busy work was primitive compared to what had been available in the poorest of the towns in the old days, when the continent-wide trading routes had still worked, and there was little here that hadn’t been made on the spot. But they had come a long way since the time, only a few years ago, when she had scoured through the rubble of abandoned villas in search of iron nails for her shoes. She felt she was in an island, a haven where civilisation was slowly recovering, in the midst of the country’s devastation and collapse.

Brica came running out to her mother and kissed her on the cheek. They sat together on the bench.

‘I heard you talk to Myrddin,’ Brica said. ‘That old monster gives you a roasting every day.’

Regina shrugged. ‘I can’t take him seriously, not with a beard like that.’

Brica snorted laughter. ‘But he does know his craft. I think he just resents being watched over.’

To Regina, Brica showed an alarming lack of interest in the subtleties of human interaction. ‘It isn’t that,’ Regina said slowly, massaging her daughter’s hands. ‘Not really. Myrddin is no fool, whatever else he is. He knows the value of record-keeping as well as I do. His problem is not the record-keeping but who’s keeping the records.’

‘You?’

‘Myrddin sees me as a rival for Artorius’s attention. He whispers in one ear about the glory of the Celtae and the magic of the old ways; I whisper in the other about record-keeping and tax revenues. We are like two poles, like past and future.’

Brica grinned. ‘But you are the one who sleeps with the riothamus.’

‘Yes. Though I think that if Myrddin thought he could lure Artorius to his bed he would cut himself a new hole—’

Brica’s mouth gaped. ‘Mother!’

Regina patted her hand. ‘Reassuring to know I can still shock you, dear. Anyhow I think the riothamus likes having us both around, even having us fight, so he can take in contrasting opinions. The mark of a wise leader . . .’

Artorius still called her his queen, his Morrigan. But their relationship nowadays had little to do with the fierce love of gods – little to do with passion, in fact, for he hardly ever visited her bed, even on the rare intervals he broke off from his campaigning and alliance-building to return to the fort by the Caml.

Artorius’s bold early notions of stepping down and submitting himself to election had long been quietly dropped. But he and Regina had privately spoken of his own eventual succession, and the need for him to find male descendants. It was unspoken between them, but it was obvious that she would not be the source of his children and the derbfine that would follow. She suspected he was also talking to other advisers, such as Myrddin – and perhaps he was already taking other women to his bed. But she cared nothing for that; her liaison with Artorius, in ensuring her own survival and Brica’s, was serving her purposes.

As Regina mused, Brica’s attention was drifting. Galba was moving about at the back of the manufactory, wiping his hands on a rag and joking with another worker.

Galba was short, stocky, with broad heavy-set features; he had a pale complexion and thick red hair, which betrayed his people’s probable origin among the Picts north of the Wall. He was young – younger than Brica, who was now a venerable twenty-eight. He had come down from the north with his family, en route to Armorica. They had fallen foul of Saxons, but a chance encounter with a party of Artorius’s soldiers had saved their lives. Galba’s family had taken over an abandoned farm only half a day’s ride from here, and had become commoners in the new kingdom. Brica had met Galba at a feast on one of the farmsteads. She had prevailed upon Regina to bring Galba into the dunon for a trial at the forge. Galba had acquitted himself so well that Myrddin had taken him on at the manufactory permanently.

And Galba’s move into the dunon had made Brica more than happy, too, to Regina’s chagrin. Galba was cheerful, sturdy, competent, and obviously attractive – but, to Regina, crushingly dull. In that way he was astonishingly like Bran, Brica’s farm-boy first love, a relationship Regina had crushed long ago.

Now Galba came out of the workshop, softly calling Brica. Somehow he had managed to scorch a lank of soot-filled red hair at the side of his head. Brica took a knife and carefully began to saw at the blackened ends. Galba crouched a little so she could reach, and as she worked her body moved closer to his, her cheek resting on the side of his head.

They belonged together. It was a sudden, unwelcome truth, and yet it could not be denied. But Regina found jealousy gathering inside her. I can’t allow this, she thought.

Not for the first time, she found she had come to a decision intuitively, and had to unravel it retrospectively. She felt as hostile to Galba as she had once to Bran. Why?

Galba was now a larger part of Brica’s life than Regina was. So he should be. There were women younger than Brica who were already grandmothers. It was the way of things. A daughter matters more to a mother than a mother can ever matter to the daughter, for the daughter represents the future, and the future must predominate over the past. Regina should simply – let go.

And yet the past contained everything Regina valued in her life: the villa, her own mother, the towns, the fine things. Peace and order, richness and beauty. If she were to let Brica go into the arms of this cloddish boy, this apprentice smith who thought better with his muscles than with his head, then Brica’s future would count for everything, and Regina’s past for nothing. It was a tension between past and future – and it was a tension that resolved in her head, as suddenly as clouds might clear from the face of the sun, and a warm determination filled her.

I will stop this liaison, she thought, just as I got rid of Bran. I don’t know how yet, but I will find a way. I have to, for the sake of the past, which is more precious than the future, and which must therefore be preserved.

A braying of trumpets drifted from the west: it was a peal that announced the return of the riothamus and his army. All over the dunon work was abandoned, and everybody ran to the gate.

In the six years since Regina and Brica had been brought here, the predations of the rebellious Saxons from their fastnesses on the east coast had become a severe problem across southern Britain.

In her long conversations with Artorius about his diffuse foe, she had learned much about the Saxons. For a start they weren’t really ‘Saxons’ even though that was what everybody called them. After they had erupted from their homeland in the north of Germany, the Saxons had become sea pirates, traversing the Mare Germanicus, which facilitated links between Jutland, Frisia, Francia. Now nobody could precisely say who or what they were – they were all kinds of Germanics. Not that that mattered if you were on the receiving end of a Saxon blade.

The Saxons were not savages. Some of the booty Artorius had brought home from his wars, particularly the fine metal-work, was as beautiful and complex as anything she had ever seen. But they were not remotely civilised in the Roman sense. They were not even like the Vandals and Goths and Franks who were moving through Gaul. Those barbarians often tried to ape the rulers they displaced, and even tried to maintain the forms of society that had prevailed there, with more or less degrees of incompetence.

But the Saxons were adventurers, wanderers, marauders, pirates. They were certainly not capable of running anything like the old imperial administration – and besides, Regina thought ruefully, in Britain there really wasn’t much left of the old system to run anyhow, for it had all collapsed even before the Saxons got here. The Saxons actually seemed to hate the towns, and other relics of the Empire. They were intent not just on plunder but on massacre, conquest and destruction.

The only choices for the natives were to serve the new rulers, to flee – or to die. Many people had indeed fled, it was said, either to the west and north, the harsher mountainous lands beyond the effective reach of the old diocese, or else they had gone overseas to the growing British colonies in Armorica. Great stretches of the countryside were depopulated altogether.

But Artorius and his growing armies had formed one of the few foci of resistance to the marauding Saxons.

With a mixture of Roman discipline and Celtae ferocity, even before the present campaigning season Artorius had scored nine significant victories. People had come flocking to his hill fort capital, and the petty warlords and rulers who had emerged from the collapse of the old diocese had been keen to vow their allegiance to him – Vortimer, for instance, son of the Vortigern, who had tried to avenge his father’s destruction by Hengest. As Artorius’s power, influence and reputation grew, he was slowly earning his self-anointed title of riothamus, king of kings. Not that Regina trusted the bandits he dealt with, many of whom she suspected of making equally vivid declarations of loyalty to the Saxon warlords.

Despite such doubts, she had no choice but to cling to Artorius, for he was a beacon of hope in a terrible time. And despite all his efforts the Saxon advance was a wall of slow-burning fire that left nothing but a cleansed emptiness behind it: Roman Britain was suffering a slow, terminal catastrophe.

The army came in a great column of thousands of men and horses. The foot soldiers yelled and struck their shields, the cavalry raised their slashing swords so they glinted in the low autumn sun, and the trumpeters blew their carynx trumpets, slender tubes as tall as a man and adorned with dragons’ mouths.

As the first of the booty wagons was hauled up the steep path towards the gate, Regina saw that it was piled high with heads – the severed heads of Saxons, complete with long tied-back hair and heavy moustaches, heads piled up like cabbages on a stall, their rolled-up eyes white and their skin yellow-white or even green. Behind the cart a prisoner walked, attached by a length of rope wrapped around his hands. He was a big man with a golden torc around his neck. The skin of his face was broken and caked with blood and dust. He had evidently been dragged all the way from the site of his defeat, for he was staggering.

Women and children ran down the slope from the dunon, anxious for news of their husbands, brothers, fathers. Regina held her place, just outside the gate. It was like something out of the past, she thought wonderingly, an army from four or five or six centuries ago, the kind of force that must once have met the Caesars.

And yet Artorius had made great changes. To those old Celtae forces, fighting had been ritualistic. Armies would draw up to face each other, would make a racket and an elaborate display, and only small teams of champions would be sent to do battle together. And they couldn’t sustain a long campaign: Celtae armies, recruited from local farmers, had been forced to disperse when the crops needed harvesting. All that had had to change when the Romans had come with their propensity for pitched battles with decisive outcomes. The Celtae had quickly learned the techniques of long campaigns and massed slaughter.

Now the Romans were gone, but their lessons lingered. Artorius had been assiduous. He had even picked Regina’s brains over what she could remember of Aetius’s reminiscences of the comitatenses. Now Artorius’s warriors were an effective and mobile fighting force, just as capable as the Romans of waging a pitched battle – and of mounting a summer-long campaign.

But Artorius’s practices were increasingly laced with a primitive darkness.

Regina knew the old beliefs, spouted by Myrddin and others. To take the head of your enemy was to possess his soul, so when these Saxon heads were mounted on stakes around the walls of the hill fort their souls would keep out danger. Regina wasn’t sure how much of this Artorius believed, but she could see how he used its symbolism, working on both friend and foe, to cement his victories.

Regina lived with barbarians, and was the mistress of a warlord. But she could live with that until, as she always promised herself, things got back to normal, and the Emperor returned with his legions to sweep out the Saxon marauders, dissolve the petty native kingdoms – including Artorius’s – and restore Roman dignity and order, so that this brief and bloody interval would come to seem no more than a bad dream.

Now here came the riothamus himself, at the head of his army.

At the gate, Artorius embraced Regina. He was hot, his armour scuffed, and she could smell the stink of his horse. ‘We have won great victories, my Morrigan. Everywhere the Saxons lie slain, or they run away at the sound of our trumpets. They are falling back to their fastnesses in the east, but perhaps next season—’

‘Your deeds will live on for a thousand years, riothamus.’

He cocked an eyebrow. ‘You sound like Myrddin. However I hear a “but” in your voice . . .’

‘But your collection of severed heads would have appalled Vespasian.’

His face clouded. ‘The Caesars aren’t here. They abandoned us to the Saxons. I do what I have to do. In fact—’ Artorius turned speculatively, looking east, the direction of Europe and the rump of Empire. ‘Perhaps, in fact, now that we are strong, we should be planning what to do about the Caesars and their betrayal of Britain.’

She studied his face, alarmed, uncertain; she had never heard him talk of such plans before. But he was lost in his proliferating thoughts of future battlefields.

One of his lieutenants came to him. ‘We are ready for the show, riothamus.’

The ‘show’ was the execution of the Saxon chieftain. It was a triple murder, a sacrifice to the ancient Celtae veneration of the number three.

Artorius himself raised his axe, and slammed its blade into the back of the Saxon’s head. But the man was not killed, and Artorius gave his limp form to his soldiers. Next a cord was tied around the Saxon’s neck and tightened, by the twisting of a piece of wood, until the bones snapped. And finally, and most ignominiously, his face was pushed into a vat of water, so that he drowned. Regina couldn’t tell how long the Saxon stayed alive, for the crowd of soldiers around him bayed and yelled.

Artorius grinned at Regina. ‘I wonder what your Caesars would have made of this.’


Chapter 21

A week after her encounter with the mother-grandmother, Rosa sent Lucia out for a study day in a library in the Centro Storico area – not far from the Pantheon, in fact. Pina accompanied her.

The two of them had finished their day’s work by three. They decided to take a walk towards the Tiber, and perhaps make for the gardens of the Villa Borghese, across the river. They set off along the Corso Vittorio Emanuele, heading west. It was a bright December afternoon, and they were walking into the sun.

The Centro Storico was the medieval heart of the city. It was enclosed by an eastward bend of the Tiber. Rome’s ancient core had always been the seven hills, where the great forums and palaces had been built. But after the collapse of the Empire, the ancient aqueducts had broken down, and the dwindling population of Rome had gravitated towards the river, seeking drinking water. The ruins in the area had provided building materials for houses, churches and papal complexes. Later, as Renaissance families competed for power and prestige, the area had become cluttered with grandiose monuments, and it grew into a centre for craft guilds, filled with botteghe, workshops. To some extent that was still true, Lucia saw as they walked down the Via dei Cestari, filled with shops selling clothes and equipment for the Catholic priesthood.

In the low, dazzling light, the streets swarmed with cars, and the pavements were crowded with chattering school-children, slow-strolling tourists, and office workers yelling into their mobile phones. The crowd was purposeful, agitated, and continually noisy, and Lucia felt out of place.

‘You aren’t saying much.’ Pina walked beside her, bag swinging at her shoulder, mobile in her hand, sunglasses on her nose.

‘I’m sorry. It’s just all these people. It’s the way they talk. Everybody is so intense – see the way their muscles are rigid – as if they are on the point of shouting the whole time. But what is it they are shouting about?’

Pina laughed. ‘You know, we’re spoiled in the Crypt. We emerge as helpless as nuns evicted from their convents.’

‘I don’t know.’ Lucia pointed to a group of three nuns in simple pale vestments. Chatting brightly in a small pavement café, they all wore sunglasses and expensive-looking trainers, their mobile phones set among the cappuccinos before them. One wore a baseball cap over her wimple. Rome always seemed full of nuns, here to visit the Vatican, and perhaps to catch a glimpse of the Pope, El Papa. ‘They seem all right.’

Pina linked her arm through Lucia’s. ‘Come on. When we get to the Villa Borghese I’ll buy you an ice cream.’

Lucia remained unhappy. As usual when out of the Crypt, she longed for its calm and order, where every direction she looked she would see a face like her own, But she knew that even back in the Crypt, even in her dormitory, she would have trouble finding peace. She was layered with secrets now – the painful mystery of her menstruation, Rosa’s peculiar pursuit of her with her hints of an assignment to come – secrets, huge painful bewildering secrets, in a place where you weren’t supposed to hold any secrets from those around you, not even the smallest.

Still, she was relieved when they reached the river, and the crowd thinned a little.

They crossed over the Vittorio Emanuele bridge and walked north-east, following the curve of the Tiber. The Villa Borghese was in an area where wealthy Romans had built their country estates since imperial times. It had been saved from the twentieth century property developers when the state had bought it, and preserved it as a park. Lucia had always liked these gardens, with their winding paths and half-hidden flower beds; she and her sisters had been brought here when they were small. It was best to avoid the weekends, when the population of Rome moved in here en masse, overwhelming the place with yelling children, chatting mothers, fathers with radios clamped to their ears for football scores. Today, though there were plenty of children, brought here by their mothers after school, their shouting seemed remote and scattered.

Lucia and Pina found their way down to a little circular lake, bounded by a path. On the edge of the water stood a small temple, dedicated to the Greek god Aesculapius. They sat on a wooden bench that had seen better days. Bundled up against the cool air, people were rowing on the lake, sending shimmering bow waves across the dense green water and disturbing the reflection of the god’s statue. It was always a calming place, Lucia thought; she had been disappointed to find the temple was only a reproduction. Pina fulfilled her promise by buying an ice cream cone from a mobile stall – not very reputable-looking, but drawn by a patient horse, irresistible in its battered straw hat.

While they ate their ice cream, they watched a young woman in lycra jogging gear sitting near them, earnestly peering into the tiny screen of her mobile. She had a dog with her, a big, aged, slow-moving Labrador. He meandered happily through the dappled shade. But when he walked behind a set of railings he couldn’t figure out his way back, and peered through the bars at his owner, whining theatrically. His owner retrieved him, comforting him with strokes and tugging at his collar. But then, as she returned to her earnest texting, the dog would wander off into his conceptual prison, and begin his whining once more, making Lucia and Pina laugh.

Lucia renewed the sunblock cream on her face, hands and arms. It had been less than an hour since her last application, but even in the weak December afternoon sunlight her skin prickled. But Pina, cradling her mobile in one hand, took off her sunglasses, closed her eyes and lifted her face to the dipping sun. It was unusual for a woman of the Order to have a skin able to tan. Lucia wondered how it would feel to relax, to enjoy the sunlight on her face, without the need to block it out.

Pina’s face showed no signs of ageing, no wrinkles or lines. Her skin might have belonged to a seventeen-year-old. This would baffle the contadino males, she knew; she had heard young men whistle, or mutter, ‘Ciao, bella,’ or ‘Bella figura,’ after sisters of the Order old enough to be their mother, and yet looking younger than they were. It was strange, Lucia supposed. But she had never thought about it before. There was much about life in the Order she hadn’t questioned, hadn’t even noticed, until the last few disruptive weeks. Perhaps it wasn’t the outsiders who were strange, but the Order. After all, she thought, there are very many more of them than us. Perhaps she had become a kind of outsider herself, and was learning to look back at the Order through the eyes of a contadino—

‘Excuse me.’

She turned, peering into the sun. Pina snapped her sunglasses into place like a mask.

A man was standing before them – a young man, half-silhouetted in the sun. He wore a blue Italy football shirt, and jeans that looked as if they had been faded by time, not design. He carried a bundle of books under his arm. He was slim, and not tall, no taller than Lucia was. He had red hair, and his face had a weakish chin and a rounded profile, a smooth curve that proceeded from his long nose to his brow – which was high, she saw, and covered in freckles. He was young, perhaps not yet eighteen . . .

She was staring. She recognised him, of course. She dropped her gaze, hot.

‘I’m sorry,’ he said. ‘I didn’t mean to startle you. I just—’

Pina snapped, ‘Who are you?’

‘My name is Daniel Stannard. I’m a student. I attend an expat college in the Trastevere. I’m studying for my baccalaureate. My father is American . . .’ He had an accent, a slightly singsong American intonation to his Italian.

Pina smiled. ‘Why should we care, Daniel Stannard? Have you a habit of bothering girls in the park?’

‘No – no. It’s just—’ He turned to Lucia. ‘Haven’t I seen you before?’

Pina laughed. ‘That’s your best line?’

Lucia said, ‘Hush, Pina.’

Daniel said, ‘I mean it. At the Pantheon – about a week ago, I think. I remember seeing you – I’m sure it was you – in the colonnade . . .’

‘I was there,’ Lucia said.

Daniel hesitated. ‘I kept wondering if I’d see you again.’ He turned to Pina defiantly. ‘Yes, I know it’s corny, but it’s the truth.’

Pina tried to stay stern, but she laughed. She muffled it with her hand.

Tentatively Daniel sat on the bench, next to Lucia. ‘So – you’re sisters, right?’

‘We’re related, yes,’ said Pina.

‘The lady you were with last week – who was that, your mother?’

‘An aunt,’ said Pina.

‘Kind of,’ Lucia said, and she was rewarded with a glare from Pina.

Pina said, ‘And you say you’re a student?’

‘Of politics, yes. My father’s a diplomat here, with the American Embassy. He’s been stationed here for six years. He brought over the family to continue our schooling. I arrived aged eleven.’

And so you are seventeen, Lucia thought. ‘Your language is good,’ she said.

‘Thank you . . . My school was international, but most of the classes were in Italian. What do you do?’

‘She’s still at school,’ Pina snapped. ‘After that, the family business.’

He shrugged. ‘Which is?’

‘Genealogy. Record-keeping. It’s complicated.’

Complicated, yes, thought Lucia. Complicated like a web in which I’m tangled. And even the little you have just been told about me isn’t true. For I am lined up for a new destiny – not genealogy or record-keeping – something dark and heavy.

She looked at Daniel. He had large, slightly watery blue eyes, and a small upturned mouth that seemed full of laughter. He has already become at ease in two separate countries, she thought, while I have spent my life in a hole in the ground. She had never thought of it that way before, but it was true. Suddenly she longed to have this boy’s freedom.

In a silent moment of communication, she felt her inchoate emotions, of confusion and frustration, pulse through her body, and surely into her face, her eyes. Help me, she thought. Help me.

His blue eyes widened with surprise and dismay.

‘We have to go,’ Pina said hurriedly. She got to her feet and grabbed Lucia’s arm, pulling her upright. Before she knew what was happening Lucia was marched off along the circular path around the lake, towards one of the roads that cut through the park. As she walked Pina started texting urgently.

Daniel, startled, grabbed his books and clambered to his feet. ‘Your sister is kind of ferocious,’ he said, stumbling after Lucia.

‘She’s not my sister.’

‘Let me see you again.’

‘Why?’

‘I don’t know. Just to talk.’

‘I can’t.’

‘The Piazza Navona,’ he said. ‘Tomorrow at three.’ Pina’s pace had picked up almost to a run, and Daniel stopped chasing them.

Lucia looked back.

‘I’ll be there every day,’ he called. ‘At three, every day. Come when you can.’

When they reached the Piazza le Flaminio, outside the park, a car was waiting for them.

Pina bundled Lucia inside. ‘Lucia, what were you thinking? He’s a contadino. What did you want with him?’

‘Something. Nothing,’ said Lucia defiantly. ‘I just wanted to talk to him. Aren’t I supposed to be learning about outsiders?’

Pina leaned towards her. ‘You aren’t,’ she said heavily, ‘supposed to be inviting them into your knickers.’

‘But I wasn’t – I didn’t mean—’

‘Then what did you mean?’

‘I don’t know.’ Lucia buried her face in her hands. ‘Oh, Pina, I’m confused. Don’t tell, Pina. Don’t tell!’


Chapter 22

Early the next spring, Artorius travelled to Londinium. He asked Regina to travel with him. She in turn insisted that Brica accompany her.

At first Brica resisted the trip, even daring to refuse bluntly, for Regina’s opposition to her liaison with Galba was now obvious. With patience and pressure Regina won her over. But the journey to the east along the old roads, with the two of them riding side by side in an open chariot behind Artorius and his party, was silent and sullen.

The party approached a gateway, near a fort in the northwestern corner of the city’s wall. The wall remained intact, though here and there it had undergone hasty repairs with blocks of stone, no doubt scavenged from abandoned buildings. The fortress itself was manned, though not by troops answerable to the Emperor. Remarkably, many of the soldiers were Saxon mercenaries. According to Artorius, Saxon defectors from the Londinium garrison had played a big part in sparking the unrest and revolt among the wider Saxon population, once Vortigern had allowed them their toeholds in the east.

With the payment of a nominal toll, the party passed through the gate, and they were granted their first views of the city itself.

North of the dock area by the river, the centre was a place of monumental buildings, many of which would have put Verulamium’s best to shame. There were temples, bathhouses, triumphal arches and great statues of copper and bronze set on columns. Once, it was said, the centre had been dominated by a basilica greater than any of these survivors, but that had long been demolished. Regina’s eye was drawn by stranger buildings, like nothing in Verulamium: blocks of tenements, some three or four storeys high, in which the less splendid inhabitants of the city had once lived, each in a small cubicle. They looked oddly like ships, stranded on the hillsides of Londinium.

Brica, child of a hillside farm to whom the dunon of Caml was a metropolis, was subdued to wide-eyed silence.

But as they made their way through the city, Regina saw that most of the public buildings showed signs of neglect. The amphitheatre, a bowl of rubble, had been turned into a market. One bathhouse had been systematically demolished, robbed of its stone: a child in a colourless smock clambered over the rubble, and Regina wondered if she had any idea what this strange, alien ruin had once been for. Most of the big tenement blocks had been abandoned too. Evidently only a fraction of the number of people who had once dwelt in the city remained, and there was no need for them to cram themselves into the little cubicles any more. Away from the central area, indeed, the city seemed depopulated. The buildings had been demolished or collapsed, and large areas were given over to pasture, even within the walls.

Still, Regina heard the muttering of Artorius’s men as they peered up at the great buildings, and compared them with the huddled farmers who now raised their cattle in their shade. The city was the work of giants, they said, who must have passed away a hundred generations ago.

And there was still prosperity here. Among the ruins were town houses of recent construction, well maintained and brightly painted, their red-tiled roofs gleaming in the sunlight. Perhaps these belonged to negotiatores – traders and brokers. The more crowded streets close to the Forum were full of men and women in Roman garb, tunics and cloaks, and Regina stared at these reminders of her own vanished past. But most wore the trousers and woollen cloaks of the Celtae, or had the flowing hair and long moustaches of Germans.

As the imperial writ had declined over the rest of the diocese, Londinium had drawn in on itself, sheltering like a hedgehog behind its defensive walls. So far it had weathered the Saxon catastrophe that was overwhelming the rest of the country. Even now wealth still flowed through its harbours from trade with the continent; even now you could get rich here. Decayed it may be from its greatest days, but Londinium was still busy, prosperous, bustling, powerful – an arena for the ambitious. And that was why Artorius was here.

They had come to Londinium because the development of Artorius’s ambitions had continued, despite all Regina’s subtle discouragement. He seemed determined to mount an assault on Gaul, and then, perhaps, to march on Rome itself, to try for the purple as had Constantius and so many other British leaders before him.

It was a challenging ambition. Britain was far from united, the Saxons far from subdued. And for all his successes Artorius commanded only a fraction of the number of troops he would need for such an adventure, and would have to rely on allies. But, fired by a dozen victories over the Saxons, Artorius was determined. And so he was coming to Londinium for a council of British chiefs, magistrates, kings and warlords, to see if he could shape a common intent. Regina was disturbed by this. The disaster that had followed Constantius’s withdrawal of Britain’s forces, she thought, should be obvious to everybody, and not an adventure to be emulated. But she was here, ostensibly supporting Artorius, in fact wary, uncertain of her own future.

The party reached the river, close to the site of another fort at the eastern corner of the wall. Londinium had once sprawled across both north and south banks of this great east-flowing river. In latter days, though, the settlement on the south side had declined. Today, to the south of the river there was nothing to be seen but farmsteads, low buildings, meandering cattle, threads of smoke. But a bridge still spanned the river, from north to south. It was an impressive sight, a series of broad semicircular arches, its roadway high enough to allow the passage of ocean-going ships.

Brica stared at the bridge open-mouthed. She was muttering, ‘Lud, Lud . . .’

Regina touched her shoulder. ‘Are you all right?’

Brica turned, her pretty eyes blank. ‘It’s the bridge. It’s as if the river has been tamed, the mighty river itself. But this is the dun of Lud, the god of the water . . .’

‘The Romans took to calling the city Augusta,’ said Regina dryly. ‘It never caught on. But if there are such legends buried in a mere name, perhaps they were wise to try.’

She was disturbed. She didn’t want her daughter’s soul to be so primitive that she was astonished at the sight of a mere bridge. At least Regina remembered the villas and the towns as they had been. What next? Would Brica’s daughter cower from thunderstorms, fearing the anger of the sky gods?

I must get her away from that place, the dunon, Regina thought with renewed determination. And I must save her from Galba, and his mind like a sink of stupidity and superstition.

Artorius had arranged for the use of a town house for himself, Regina and her daughter, and others of his party. The house belonged to a particularly wealthy negotiatore called Ceawlin. A grossly fat man of about fifty, Ceawlin was of Welsh origin, but he spoke fluent Latin and Greek. Having risen to the top of Londinium society, such as it was, he seemed determined to expand his business interests on the continent, and had become one of Artorius’s most significant backers.

But he troubled Regina. He clearly dismissed her as unimportant, a mere woman. In her presence he would let slip the mask of smiling beneficence he kept up before Artorius – and Regina saw the greed and calculation in his fat-choked eyes. His motivation was his own wealth and power, she saw immediately, and Artorius, this barbarian soldier-king, was no more than a means to an end.

While Regina was to be admitted to Artorius’s councils, Brica was expected to stay with Ceawlin’s household. But she was unhappy – and loathed Ceawlin on sight. ‘They laugh at me,’ she groused. ‘These pretty children and their vapid mother. They laugh at the way I speak, and the clothes I wear, and the way I do my hair. But I bet not one of them could strangle a chicken or gut a pig. And that Ceawlin makes my skin crawl; he stinks of piss, and he stands so close . . .’

Once Regina herself had been like Ceawlin’s spoilt daughters, she thought, and would have laughed just as much at a girl from an old hill fort. She embraced her sturdy, bronzed daughter. ‘I’m proud of you,’ she said. ‘And anyhow it won’t be for long.’ She was sure that was true – she was becoming convinced she was nearing an end-game with Artorius, though she didn’t yet know how that end-game would play out.

And at the same time she faced another problem.

It had become obvious to both Brica and Galba that Regina opposed their union. Regina was so powerful that Galba and his family did not dare stand up to her, and Brica herself had so far stopped short of open rebellion. But Regina knew that could not last for ever. Just as Artorius’s ambitions were overweening, so Brica’s frustration, as the years flowed steadily by, was becoming overpowering.

In both areas of Regina’s life a crisis was approaching, then. She had no clear idea how she would handle these twin issues – not yet. But this Londinium trip would surely be useful. It would let her gauge the seriousness of Artorius’s ambitions; and it would buy her a little time by taking Brica away from Galba for a while.

And perhaps, in Britain’s greatest city, other opportunities would open up. Before setting out, with no clear intention in mind, she had taken the three matres, her deepest symbol of family, carefully wrapped them in her softest cloth, and lodged them in her luggage.

Artorius held his war council in the reception room of Ceawlin’s grandest property. It was a large, well-appointed chamber, but it was crowded, for it held no less than ten petty kings and their advisers.

Regina quickly got to know a few of these ambitious warlords. Aside from Ceawlin, two struck her as significant.

One was a very young man, barely twenty it seemed, who called himself Ambrosius Aurelianus. In his shining body-armour he was a slab of muscle and determination, and it seemed to Regina that he would follow Artorius wherever he asked – and perhaps, on Artorius’s inevitable death, take up Chalybs and wield that mighty sword himself against the Saxon hordes.

The other was a thin, intense man called Arvandus. He was actually an official of the Roman Empire, a prefect in the troubled, half-dislocated province of Gaul. But his ambition was clearly to rule not in the Emperor’s name but in his own right. Regina fretted that as he had already betrayed one ruler, in the Emperor, he would have few qualms in betraying another.

Artorius, in his zeal and passion, seemed to have no idea that such complexities might be brewing among his nominal followers, that these men were not like the loyal soldiers with whom he had fought side by side, but men with their own goals and ambitions, even their own dreams. In Artorius’s blindness Regina felt she saw his destiny clearly shaped.

They spent much time discussing the tactical situation across the country. Information was patchy, the situation complex. Though the Saxons were unified in their hostility to the British and the Roman legacy, they were not a politically coordinated force, and their advances were opportunistic and scattered. Meanwhile the British response was equally fragmentary.

‘But what is sure,’ said Artorius grimly, ‘is that there isn’t a blade of grass east of Londinium that isn’t now in Saxon hands. And time is short . . .’

He described the Saxons’ destruction of the town of Calleva Atrebatum. They had not just slaughtered or driven off the population, not just plundered and burnt down the remaining buildings, the Saxons had hurled blocks of building stone down the wells, so the site of the town could never be reoccupied. It was an erasure, systematic and deliberate.

‘And by such acts they are erasing our will as well as our towns,’ Artorius said. ‘We still far outnumber the Saxon settlers. But in some parts you feel as if the Saxons have won already. While the old elite flee to Armorica, I’ve seen farmers give up their lands to the Saxons without a fight. But if they think the Saxons will welcome them, they’ve another think coming. For the Saxons don’t want us, we British! Oh, no. The Saxons just want our country. And if we don’t oppose them now – it may take them decades – in the end they will kill us or push us out, bit by bit, until we are banished from the land that was once ours, our only refuge in the rough lands to the west and north. And the worst of it is, nobody will even realise it’s happening.’

Now Arvandus said, his heavily accented voice as thick as oil, ‘Perhaps we should wait for the response to our plea to the magister militum.’

Regina had seen a copy of this letter to the Roman military commander in Gaul. ‘To the thrice consul, the groans of the British . . . The barbarians drive us to the sea and the sea drives us back to the barbarians. Between these two types of death we are either slaughtered or drowned . . .’ It had given her hope that such a missive had been sent to the Roman authorities, even if it was stated in such ludicrous terms.

‘If the magister were going to reply,’ Ceawlin said, ‘he would have done so by now. There will be no help from Rome. Besides, they are too busy facing the Huns.’

‘Then we should try again,’ Regina said.

Every head swivelled. She was the only woman here, save for the servants.

She said, ‘We will not defeat barbarians by acting like barbarians. We must ensure we maintain our alliance with the civilised world. That is the only way things will ever return to normal.’

Ceawlin laughed. ‘Normal! Woman, what is normal? It is a generation since Constantius. There are children – adults – all across Britain now who have never heard a word of Latin.’

‘The Empire has lasted a thousand years,’ she said calmly. ‘We can wait a thousand days for the magister to reply.’

Artorius shook his head angrily. ‘I will crawl to no magister, in Gaul or Rome or anywhere else. This is our island. We will defend it, and we will build it anew – not the Roman way, not the Saxon way, but our way.’

There was a silence; none of them seemed sure how to respond.

Artorius stood. ‘We will break. Eat, bathe, sleep – with your kindness, Ceawlin.’ The fat negotiatore nodded his head. ‘We will talk later.’

After the meeting broke up Artorius came to Regina and led her to a quiet corner of Ceawlin’s colonnaded courtyard, away from the others. ‘Why do you betray me?’ he demanded in a sharp whisper. ‘I found you in your wretched scraping on the hillside and made you what you are. I brought you into this council. Why will you not support me before the others?’

‘Because I don’t agree with you,’ she said. ‘The adventure you are planning in Gaul. Your drive for the purple.’

His eyes narrowed. ‘Are you worried that I will make the mistake of Constantius, and drain the island of its strength?’

She tried to explain how she felt. ‘Yes, there is that. But there is more. I think you are being – seduced. Your war against the Saxons is justified, because it is clear that given the chance they would kill every one of us, and fill our island with their own bawling, blond-haired brats.

‘But now you are talking of fighting for its own sake. I think to you war is an adventure, a great game. But this is no game of “soldiers”, Artorius. The tokens you spend are not stones or beads of glass. They are men – humans, each with a soul, an awareness, as bright and vivid as yours or mine.’

He looked at her blankly. ‘Regina . . .’

‘Your soldiers believe there were better people in the past,’ she said, ‘who built the great ruins at which they gawp. I wonder if people will be better in the future. Perhaps our remote grandchildren will understand the sanctity of life, and to them using the lives of others, as if they were of no more consequence than bits of stone, will be as unthinkable as for me to pluck out my own heart.’

‘But until that happy day, we flawed mortals must get along as best we can,’ said Artorius dryly. ‘How do you think the Empire itself was built, save through war? How do you think its peace was kept for so long, save through endless war?’ He grinned. ‘And – Regina, if it is a game it is a marvellous game. The world is an arena for the ambitious, and the prize for victory is no petty favour from a stadium crowd. What else is life for?’

‘Once you prized my strength of character,’ she said. ‘My defiance.’

‘But now you are starting to irritate me, my Morrigan.’ He stepped closer to her, his face even. ‘Do not oppose me tomorrow.’

When he had gone she stood for a time, in the cool shade of the colonnade, thinking through her problems. Artorius was determined on this course, a course that must lead him to disaster. And then there was Brica with her moon-faced barbarian boy.

Both her problems had a single solution.

It is time, she told herself. She must not go back to the dunon. Perhaps she had anticipated this decision, for she had after all packed the matres, the heart of her home. The decision made, all that remained was to work out how to achieve her new goal.

And yet, standing here, she felt suddenly old, and weak, and tired. Must she do this? Must she uproot herself again, build yet another life? And would she have to fight even her own daughter to do it? But she knew there was no choice, not any more.

As it happened, an opportunity to get what she wanted showed itself before the next council.

Ceawlin sought her out in her small chamber. Standing in the doorway, his bulk seemed to fill the room.

‘I saw the tension between you and the riothamus,’ he said evenly. ‘If I can help . . .’

She eyed him, calculating, wondering what motives had brought him here. ‘Perhaps you can. I need passage.’

‘Passage? Where?’

She took a breath. ‘Rome.’

‘Why do you want to go to Rome?’

‘To find my mother.’

He gazed at her, his eyes invisible behind layers of fat. ‘You fear Artorius. You think he is leading us all to disaster. You, specifically.’

‘My relationship with Artorius isn’t your concern. Can you get me a passage?’

He shrugged massively. ‘I am a negotiatore. I can provide anything – for a price.’ He considered. ‘Come with me.’

He walked with her out of the house and along the line of the wall beside the river, heading west towards the bridge.

After a short time they came to the docks. A massive series of timber quays and waterfronts had been constructed in the shadow of the bridge. Behind the quayside was a row of warehouses, and behind them, as Ceawlin pointed out to her, was a district of workshops. There was a handful of boats in the quays. Most of them were small, but one was larger, with bright green sails furled against its masts.

‘Here is the heart of Londinium. Goods from all over the Empire flow into these wharfs and warehouses, and our goods flow out. The workshops house craftsmen – ship-wrights, carpenters, metal-workers, leather-workers – to service the ships, and to process the trade goods. Once British wheat fed half the western Empire, and our metal clad the mighty armies that held Gaul. Now the port is much declined, of course. But there is still a profit to be made,’ he said, patting his belly complacently.

‘Why have you brought me here, Ceawlin?’

He leaned close, so she could feel his breath on her ear. ‘To see that green-sailed ship. It belongs to the Empire. It is bound for the coast of Spain – and from there, my note of credit will buy you passage to Rome itself. Once you are out of British waters, away from the raiding Germans, the sailing is safe.’

‘How much?’

‘More than you can pay,’ he said lightly, as if it were a joke. ‘I know that you are a creature of Artorius, with no wealth of your own. There is nothing you own that I could want – your pathetic bits of jewellery are of little value . . .’

‘Then why are we talking?’

‘I do have other – ah, needs. Call it an appetite, perhaps.’ He lifted his hand to her breast. He pinched her through the layers of her clothes, hard; his hands felt strong despite their pudginess.

She closed her eyes. ‘So that’s it. You disgust me.’

‘That hardly concerns me,’ he said.

‘How do I know you won’t betray me? Take what you want and—’

‘– and leave you stranded here? Because I would be stranded too. And you would no doubt go to Artorius, who would no doubt have me killed.’ He winked at her. ‘Of course you could do that now. Oh, you see, you already have the upper hand in our negotiation. I am a poor businessman!’

She nodded. ‘What now?’

He eyed her with an intensity she hadn’t experienced since Amator. ‘Perhaps you could grant me a little on account.’ He began to pull up his tunic.

So there, in the shadow of the river wall, she knelt before him. His crotch stank of stale urine. As he grew excited he began to thrust, threatening to choke her.

‘But it is not you I want,’ he said, gasping. ‘Not a fat old sow like you. Your daughter. That is the bargain, lady Regina. Send me Brica. If not I will risk the wrath of Artorius himself . . .’ He grabbed her head and pushed her face into his crotch. ‘Aah.’

Artorius faced his council. He was naked, save only for an iron torc around his neck, made for him by Myrddin. He had shaved his body, and the hair on his head was thickened with limewash so it stood up in spikes from his head. This was how his ancestors had met Julius Caesar, he believed, and how he would challenge the latest holder of the purple.

His council gazed at him, frozen in shock. In the stony expressions of men like Ceawlin Regina saw veiled amusement, even contempt. Only young Ambrosius Aurelianus stared at this savage, antique figure with something like awe.

You fool, Artorius, she thought.

Artorius said, ‘Many centuries ago – so the bards say – a great host of those the Romans call barbarians, the Celtae, thrust across Europe and burned down Rome itself. There were British amongst them – so it is said. What can be done once will be done again . . .’

He was calling for a rising of the Celtae – for their culture had been swept aside, he argued, first by the Caesars and now by the Christian popes. It would be a campaign to free Britain and Europe once and for all from the yoke of Rome. And he would do that by taking Rome for himself.

‘Some accuse me of seeking the purple,’ Artorius said now. ‘The mantle of the Emperor. But I seek the mantle, not of the Caesars, but of Brutus and Lear and Cymbeline, the forefathers of Britain. And the gods who will protect me are not the Christ and His father, but the older gods, the true gods, Lud and Coventina and Sulis and the triple mothers . . .’

Ceawlin manoeuvred himself close to Regina.

Regina closed her eyes. His stink made her gorge rise, as it had done that day by the river wall. And yet she must put that aside, and think with the clarity for which she prayed daily to the matres.

Brica would be harmed by her contact with this fat pig. But the family would be harmed more badly if she sat by while Artorius submitted himself to his suicidal venture, and all he had built was cast to the winds, all the protection she had carefully accrued dissipated. Brica was the most precious person in the world to her. But together they were family. And the family, its continuity into the future, was of more importance than any individual.

There was only one choice.

She whispered to Ceawlin, ‘One condition. Don’t make her pregnant.’

Ceawlin sat back, and the stink of him receded a little.

Artorius had finished talking now. His colleagues – those who would follow him across Europe, and those who would betray him before he walked out of this room – cheered and yelled alike.


Chapter 23

Lucia took a bus to the Venezia. From there it was a short walk to the Piazza Navona. She took a seat at an open-air café, and sipped an iced tea. It was a bright January day.

The Piazza was a long, rectangular space surrounded by three- and four-storey buildings. The square was crammed with street painters and vendors selling bags and hats and bits of jewellery from suitcases. There were no less than three fountains here. The one at the centre was the Fountain of the Four Rivers, four statues to represent the Ganges, the Danube, the Plate and the Nile. When she was small Lucia had wondered why the Nile statue was blindfolded; it was because when the statue was created the source of the Nile had still been a mystery.

This pretty piazza was one of her favourite places in Rome. She wondered how Daniel could have guessed that. Then she decided she was being foolish; it was just coincidence. She glanced at her watch: a quarter past three. She sipped her tea, and, masked by her blue glasses, flinched from the speculative stares of the passing boys and men.

Of course she had no right to expect him to be here. It had been three weeks since that chance meeting by the lake, and even that, contaminated by Pina’s hostility, had only lasted a few minutes.

She was pretty sure Pina hadn’t told any of the cupola what had happened before the temple of Aesculapius. But since then Pina had found a reason to accompany Lucia every time she left the Crypt. For the first few days she had even followed Lucia to the bathroom. On her last trip out, though, Pina, busy with other chores, had let her go alone. Perhaps Pina had relaxed a little. Lucia hadn’t dared do anything that day. But today she had again managed to leave the Crypt’s above-ground offices without Pina seeing her, as far as she could tell. And so Lucia had taken the chance.

But she had wasted her time. Twenty past three. This was stupid. She began to collect together her bag, the magazine she had spread on the table for cover. Maybe it was for the best, she thought. After all, if this boy had turned up, what could she possibly have said to him? And besides—

‘Hi.’ He was standing before her, no sunglasses this time, that high forehead glistening with sweat. ‘I’m sorry I’m late. The damn bus broke down and I had to run.’

She was sitting there, foolishly clutching her bag.

He sat down. ‘But you know what? I wasn’t worried. I told myself that the Law of Sod wouldn’t let me down. Today was the one day in three weeks I am late, so today is the day you would come.’ He grinned. ‘Sorry.’

She put her bag down under her seat, and in doing so nearly knocked over her iced tea. Daniel had to grab it. ‘Don’t apologise,’ she said. Even her voice sounded awkward. ‘I’m the one who should be sorry. It’s me who hasn’t turned up for three weeks.’

‘You had no reason to. You don’t know me.’ He looked more serious. ‘Anyhow, I know you have difficulties. That bulldog of a sister of yours is very protective.’

‘It’s not as simple as that,’ she said defensively.

He studied her, his blue eyes wide.

A waiter in white shirt and bow tie slid past their table with menus. Daniel quickly ordered more iced tea for them both. The waiter smiled at them, and moved a little bowl of dried flowers from a neighbouring table.

‘How about that? He thinks we’re on a date.’

‘We can’t be on a date,’ she said clumsily.

He raised his eyebrows. ‘We can’t?’

‘For one thing I’m only fifteen.’

‘OK,’ he said, nodding. She thought he was masking disappointment, repositioning. ‘We can still be friends, can’t we? Even if you’re just fifteen.’

‘I guess so.’

He glanced around the square, breaking the slight tension. ‘Look at that. They’re still selling Befana dolls.’ There was a stall stocked with them next to an old painted wooden roundabout, around which small children clustered.

Befana was the sister of Santa Claus. She wore a kerchief and glasses, and carried a broom. She had missed the Three Wise Men on their way to visit the baby Jesus. In recompense she brought presents for good Italian children on the twelfth day of Christmas – and for the bad ones, bits of coal.

‘To me she looks kind of like a witch,’ Daniel said.

‘You don’t have Befana in America?’

‘No. I grew up with the Coca Cola Santa Claus. But that was OK.’

‘We always had Befana, without Santa.’ It was true. Christmas was celebrated in the Crypt; there were great mass parties in the theatres and meeting halls where the age groups would mingle, and games and competitions would be played. And there were presents, toys and games and clothes, even bits of jewellery, cosmetics and clothes, commercially bought, for the older ones. But Befana, a woman, was the central figure, not Christ or Santa, and the celebration was always on Twelfth Night, the Feast of the Epiphany.

The waiter delivered their tea.

Daniel said, ‘You mentioned “we”? You mean your family? Let’s see. There’s you, and Pina, and your aunt from the Pantheon . . .’

‘More than that.’ She managed a smile. ‘We’re a big family.’

He smiled back. ‘It’s nice to see you look a little less worried. So, your family. What do your parents do?’

How could she answer that? I’ve never spoken to my father. My mother is a hundred years old . . . There was so much she could tell him; there was nothing she could tell him. He was, after all, a contadino.

He saw her hesitating, and began, smoothly, to tell her of his own upbringing. His father, as he’d told her, was a diplomat who had had a series of postings with NATO and the American diplomatic corps, culminating in his six years in Italy. Daniel had seen a lot of the world, especially in his early years, and had decided he wanted to study politics himself.

‘I always liked this square,’ he said.

‘Me too.’

‘It’s got the kind of depth of history I like about Europe. I know that’s an obvious thing for an American to say.’

‘Well, I never met an American before.’

Reassured, he said, ‘It’s built on a stadium, put up by the Emperor Domitian. Did you know that? The stadium fell into ruin, and the stones were hauled off to make houses and churches and whatnot. But the foundations were still here, and the houses were built on top of them, so the square keeps the original shape of the racetrack.’ He shook his head. ‘I love that. People living for two thousand years in the ruins of a sports stadium. It gives you a sense of continuity – of depth. Do you know what I mean?’

‘I think so,’ she said seriously. She felt baffled by his rapid-fire speech. How could she match such perceptions? She felt stupid, malformed, a child; she was afraid to open her mouth for fear of making a fool of herself.

He rambled to a halt, and looked at her shyly. ‘Hey, I’m sorry.’

That made her laugh. ‘You are always apologising. What are you sorry for now?’

‘Because I’m boring you. I’m a seventeen-year-old bore. My brother says this is why I’ll never get a girl. I always lecture them. I’m full of bullshit.’ He used the English word. ‘But it’s just that I think about this stuff so hard. It just comes out . . . You know, you’re beautiful when you laugh. And you’re also beautiful when you are serious. It’s true. I think we should always say what’s true, don’t you? That’s what I noticed about you in the Pantheon. Your skin is pale, but there is a kind of translucence about it . . .’

She could feel her cheeks burn, something warm move inside her. ‘I like your seriousness. We should be serious about the world.’

‘So we should.’ He was watching her. The light was fading a little now, and his face seemed to float in the glow of the lights from the café’s interior. ‘But not serious all the time. Something’s troubling you, isn’t it?’

She looked away sharply. ‘I can’t say.’

‘OK. But it’s something to do with your sister, and your aunt . . . Your mysterious family.’

She folded and unfolded her fingers. ‘It’s a matter of duty.’

‘Are they trying to get you to do something you don’t want to do? What – an arranged marriage of some kind? I’ve heard of that in southern Italian families.’ He was fishing.

‘I can’t say anything.’ She didn’t even know herself.

Suddenly he covered her hand with his. ‘Don’t be upset.’

His skin was hot, his grip firm; she felt the touch of his palm on the back of her fingers. ‘I’m not upset.’

‘I don’t know what to say to you.’ He withdrew his hand; the air felt cold. ‘Look, you may or may not believe it, but I’ve no designs on you. You’re a beautiful girl,’ he said hastily. ‘I don’t mean that. Anybody would find you beautiful. But – there’s something about you that draws me in. That’s all. And now I’m a little closer to you, I can see there’s something hurting in there. I want to help you.’

Suddenly the intensity of the moment overwhelmed her. ‘You can’t.’ She stood up.

‘Where are you going?’

‘To the bathroom.’

He was crestfallen. ‘You won’t come back.’

‘I will.’ But, she found, she wasn’t sure if she would.

‘Here.’ He produced a business card from a pocket. ‘This is my cell number. Call me if you need anything, anything at all.’

She held the card between thumb and forefinger. ‘I’m only going to the bathroom.’

He smiled weakly. ‘Well, in case you get lost on the way. Put it in your bag. Please.’

She smiled, slipped it into her bag, and moved into the shop. When she glanced back she could see his face, his blue eyes following her.

In the event, she didn’t even make it as far as the bathroom.

They converged on her, Pina on one side, Rosa on the other. They grabbed her arms. Rosa’s face was set and furious, but Pina seemed more regretful. They immediately began to march her out towards an open door at the back of the shop. There was absolutely nothing Lucia could do about it.

Lucia said to Pina, ‘You promised you wouldn’t tell.’

‘I didn’t promise anything. You made me think you were over this stupid crush.’

‘You followed me.’

‘Yes, I followed you.’

They passed into the street, and Lucia found herself bundled into a car. Lucia couldn’t even see if Daniel was still watching. She would never know, she thought, if she would have gone back to him.

‘Pina was right to call me,’ Rosa said. ‘I’m glad somebody has got some sense.’

Lucia shouted, ‘Can’t you leave me alone?’

‘No,’ Rosa said simply.

‘I just wanted to see him. I was curious.’

‘Really? Curious about what, Lucia? Where did you think this little liaison would lead? Do you really have a crush on this boy, this Daniel? But you’ve only just met him. Do you want to fall in love? Do you want romance so badly that you’ll approach a perfect stranger—’

‘Stop it,’ Lucia said. She tried to hide her face in her hands.

But Rosa wouldn’t let up. ‘Listen to me. You are part of the Order. In the Order, there is no room for love or romance. In the Order, efficiency is everything.’

Lucia, forced to look at her, tried to understand what she was saying. ‘Efficiency in what?’

‘In relationships. In reproduction. I’m talking about the demands of survival, Lucia. Do you think the Order would have lasted so long if it had allowed its members to follow the random dictates of love?’

Lucia didn’t understand any of this, but she felt a deep horror creep over her.

Pina, too, looked shocked. ‘You shouldn’t be saying this, Rosa,’ she said in a small voice.

Rosa sat back. ‘It’s the last time I will allow you out of the Crypt. The last time, do you hear? If I have to bell you like a cat . . .’

Lucia, released, turned away.

If she tried hard she could imagine the warmth of his hand on hers. When she thought about that she could feel heat in her lips and eyes, and a hot tautness across her breasts, and her skin tingled under her clothes, and there was a deep burning at the pit of her belly. In the dismal, silent interior of this car, despite the cold severity of Rosa beside her, she had never felt more alive. Rosa hadn’t won.

And she still had Daniel’s card in her bag.


Chapter 24

As their long sea journey drew to a close, despite the tension between them, Regina and Brica crowded together at the prow of the small ship, hungry for their first glimpse of Italy.

The early morning air was already hot and dense, and the salt smell of the sea was exotic. The crew called coarsely to each other as they pursued their bewildering tasks, adjusting the ship’s green sails as it approached the shore. This was just a small cargo craft dedicated to transporting jewellery, fine pottery and other expensive and low-bulk wares, and the ship creaked as it rolled. But to the women, now veterans of an ocean crossing from Britain, the tideless rolling of the Mediterranean was as nothing.

It was Brica who saw the lighthouse first. ‘Ah, look . . .’ It loomed over the horizon long before the land itself was visible, a fist of concrete and masonry thrusting defiantly into the misty air. Soon afterwards a great concrete barrier came into view, cutting across the horizon. This was the wall of the harbour, one of two huge jutting moles. The ship was steered easily towards the break between the moles, and sailed past the lighthouse.

The lighthouse was centuries old. It had been constructed, like the port itself, by the Emperor Claudius, who had conquered Britain. But though its concrete fascia was weathered and cracked, it surely stood as solid and intimidating as the day it was constructed. As she passed Regina could see how it was founded on a sunken ship, whose outlines were dimly visible through the murky, litter-strewn water. The story was that this great vessel had been built to transport an obelisk from Egypt, and then filled with concrete and deliberately sunk. The huge old lighthouse loomed over the ship, utterly dwarfing it. But the crew seemed oblivious to its presence, and Regina tried not to cower.

Inside the harbour, the water was a little calmer – but this harbour was so vast it was itself like an enclosed sea. Ships of all sizes cut across its surface. Most of them were wallowing cargo ships, decorated with the dark green of the imperial navy: grain transporters, scores arriving here every day from Africa. The seamanship required to manoeuvre these huge ships in such cramped and crowded conditions impressed Regina, and there was much mocking rivalry between the crews as they hailed each other across the narrow strips of water between their vessels.

Regina’s ship passed through this crowd and approached another concrete-walled entrance at the far end of the harbour. When they passed through, Regina found herself in yet another harbour, much smaller, a land-locked inner basin. It was octagonal in form and was lined with wharves and jetties, where ships nuzzled to unload their cargo. This harbour within a harbour had been constructed by the emperors to provide a port close to Rome capable of taking large ocean-going ships in all conditions. A canal had been cut from here to the Tiber, and grain and other goods were carried on smaller fresh-water vessels to Rome itself. The engineering was mighty. This inner harbour alone could have swallowed the whole of Verulamium or Durnovaria, and the port complex would probably have drowned Londinium. But it was necessary; the flow of grain into the city could not be allowed to fail, no matter what the weather.

As the ship edged towards a jetty, Regina tried to ignore the fluttering in her stomach. Already, long before reaching Rome itself, she was beginning to feel overwhelmed by the sheer scale of it all. Here in this bright, liquid Italian air, Britain seemed a remote, murky, under-populated, undeveloped place, and everything she knew, all she had built, seemed petty indeed.

But she did not have time to be overwhelmed. She had a tablet on which was scrawled an address she had tracked down among the traders in Londinium: that of Amator, the rogue son of Carausias. That address was where she would begin her Roman adventure – and where, she thought coldly, Amator would begin to pay back the debt he owed her.

Standing at the prow of the ship she raised herself to a fuller height. As Artorius had said, once this great city had been overwhelmed by the Celtae, her people. And indeed, only decades before, it had suffered its first sacking at barbarian hands in eight centuries. I have nothing to fear of Rome, she thought. Let Rome fear me.

They landed safely, and their few scraps of luggage were briskly offloaded. Regina’s first steps were unsteady. After so many days at sea, it felt odd to walk on a surface that did not swell under her. The land behind the wharves was crowded with warehouses and manufactories. Great machines, powered by slave muscles, were used to offload the grain into giant granaries. Spanish oil, Campanian wine, and many other goods came in amphorae, carried by dock workers who filed back and forth from ship to shore like labouring ants. The bustle, noise and sense of industry was overwhelming.

There were plenty of negotiatores to be found at the quaysides. It did not take Regina long to secure a carriage that would take them to Rome itself.

The road to Rome cut across marshy farmland, studded with olive groves and red-tiled roofs of villas. The road was crowded with pedestrians: files of people plodded to and from the port, their heads and shoulders and backs laden with crates and sacks. Carriages, chariots and horseback riders picked their way through the crowds. They passed strings of waystations, and vendors competed to sell food, water, footwear and clothing to the passing traffic.

Regina checked the contents of her purse. ‘That’s nearly the last of Ceawlin’s money.’

Brica peered down glumly at the throng. ‘I hope you thought it was worth it,’ she said coldly.

‘Yes, it was worth it,’ Regina said. ‘It was worth it because we had no choice. Listen to me, Brica. I’m not sure what waits for us in Rome. It will surely be another challenge – as great as I faced on the hill farm when you were born, or when we were taken to Artorius’s dunon. We will overcome it. But we must support each other. And we must lance this festering sore between us. Remember how I saved you from the Saxon. I risked my life.’

‘Yes, you saved me from the Saxon. But that was long ago, far away. I don’t know what’s happened to you since then, Mother. I don’t know what you have become.’

‘Brica—’

‘I am your daughter, your only child,’ Brica said tonelessly. ‘I am the future, for you. I am everything. That’s how it should be. Perhaps that was once true. But you, you have destroyed my life, bit by bit. You took me away from Bran, and then from Galba, who made me happy, and with whom I wanted to have children of my own. And then you sold me to that pig of a negotiatore.’

Regina grimaced. She had never told her daughter how she, too, had been used by Ceawlin. ‘I had no choice.’

‘There is always a choice. I think your mind has died, or your heart.’

Regina grabbed her by the chin and forced her head around. ‘Enough. Look at me.’

Brica resisted, but she had never had her mother’s physical strength. Her head turned, and her eyes, smoky grey like Regina’s, met her mother’s.

Regina said, ‘Do you think you are the only one who has made sacrifices? You are precious to me – so precious. If I could save you from harm I would. But there is something more precious still, and that is the family. If we had stayed in Britain while Artorius got himself killed posturing on the battlefields of Europe, we would not have survived him for long. And if you had married Galba, your children would have been farmers, their minds dissolving in the dirt, and within two generations, three, they would have remembered nothing of what they once were.’

‘But they would exist,’ Brica snapped. ‘My children. Mother, it was my choice, not yours.’ She pulled her face away. ‘And now you’re looking for your own mother, who abandoned you all those years ago. Whether or not she lives, you are selfish and morbid. Your relationship with your mother no longer matters. You do not matter. All that matters is me, for my womb is not yet dry, like yours. The future is mine.’

‘No. The future is the family.’ And even you, my beautiful child, Regina thought sadly, are only a conduit to that future.

Regina’s determination was strong, clear, untroubled. She was dismayed, she admitted to herself, by the iron coldness she saw in Brica. It was as if the recent events had crushed the life and warmth out of her – and thoroughly wrecked her relationship with her mother. Well, a lifelong battle with Brica would be hard, but Regina was used to hardships, and to overcoming them.

And it wasn’t as if Brica could get away. Ironically the narrowness of her upbringing on the dunon, against which Regina had always railed, now left her stranded and baffled away from her home ground; Brica couldn’t leave Regina’s side no matter how much she wanted to.

Now they were both distracted, for they approached the city itself.

Ahead, the air was striped with a thick layer of orange-yellow: the cumulative smoke from thousands of fires and lanterns, not yet dispersed in the morning light. On the horizon Regina glimpsed aqueducts, immense structures that strode across the landscape, imposing straight-line geometries of astonishing lengths. There were ten of them, she knew, ten artificial rivers to water a city of more than a million souls. As they neared the city, gaudy mausoleums sprouted beside the roadway. Citizens were only allowed to inter bodies outside the city walls, so routes out of the city became lined with sarcophagi. And around the cemeteries of the rich crowded the remains of the poor, the ashes of cremations stored in amphorae stuck in the ground, only their necks protruding into the air.

‘The scale of it, even of their dead, is astounding,’ Regina murmured.

Their driver turned to grin at her. He must have been more than sixty years old, and a single tooth stood like a stump in his mouth. He spoke a coarse country Latin she found hard to make out.

Brica said, ‘What was that?’

‘He welcomed us to the caput mundi. To the head of the world . . .’

They fell silent, each locked into her own thoughts, as the carriage wound its way along the crowded road.

Rome was dominated by mud brick and red tiles. But at its heart were the Capitoline and Palatine Hills with their great palaces and temples, like a floating island of gleaming marble. Regina thought she glimpsed the curving wall of the Flavian Amphitheatre, astoundingly huge, like a house for giants.

But as the carriage approached the centre of the city it entered a maze of streets, and the wider view was lost. The closer they got to the centre the more crowded the buildings were, and the taller they seemed to grow; they were rickety heaps of wattle, daub and crimson-red tiles, two, three, four storeys high, like unhealthy plants competing for light. In some places these insulae, ‘islands’, were so closely packed together that their balconies touched, shutting out the sky altogether. The stink was overwhelming, of rotting sewage, cooking food. And the noise of the city seemed to engulf Regina, a constant clamorous racket. It was the noise of a million people, she thought, a million voices joining into one huge unending roar, and as they penetrated deeper into this crowded, unplanned maze Regina felt as if she was becoming lost in a vast formless sea of people.

Brica grew even quieter, receding into herself. Probably, Regina thought, in the last hour her daughter had seen more strangers’ faces than she had seen before in her entire life.

On the driver’s recommendation they were brought to a restaurant. The owner, who happened to be the driver’s brother-in-law, also owned some of the apartments in the block above the restaurant, and the driver had promised he would rent the women a room.

Set on a street crowded with shops, the restaurant occupied the block’s ground floor. It was a low-roofed, well-lit place: people sat on benches at the front, eating snacks and drinking wine as they watched the bustle of the street. Regina glimpsed marble counters on which samples of dishes were displayed, and behind them was a green-lit central atrium, set with more tables.

From the outside the insula actually had an attractive appearance, with its roof of terracotta tiles, its stucco façade decorated with tiles and small mosaic images. Balconies of wood and brick projected from each storey, and potted plants were set on each one. But the apartments were small and cramped, and got steadily worse as you climbed the stairs. And Regina’s and Brica’s, on the topmost floor, must have been the worst of all.

The windows were covered with sheets of bark. The only furniture was two beds fixed to the wall, some shelving and cupboards, and a few stools and low tables. There was a brazier for heating and an open stove for cooking, appliances Regina immediately vowed she would use sparingly, for she was convinced that they would set the insula and the whole district on fire, and would be the death of them both. Even in this cramped setting their few belongings, home-made at the dunon, looked pathetic and provincial. But Regina unpacked the three matres and set up an improvised lararium in one corner of the room.

Even up here the smells from the restaurant reached them, and soon they were both very hungry. Regina ventured back down the stairs. The menu food was predominantly cooked meat, but highly spiced with pepper and fish sauce and garlic – but she didn’t have the money to spare. She went out to the street stalls and bought a little bread and salted meat, and a small pitcher of wine.

While she was gone Brica waited for her, curled up on her bed with her knees tucked into her chest. When Regina returned Brica didn’t seem to have moved at all.

In their cramped room they ate their bread, trying to ignore the enticing smells from below. Regina left a little of their poor bread and wine for the goddesses of the family, who sat squat in their corner of this strange, unpleasant little room.

In the days that followed, they tried to settle in.

The restaurant had connections to the water supply from the aquifers and to the main sewers. The apartments above did not. Every day you had to fetch your water from a fountain a couple of streets away, where there was always a queue. And every morning you had to carry down your buckets to a cesspit in the insula’s basement – that was, if you could be troubled to. Some of the insula’s less sociable inhabitants would store up their waste for days without removing it, until protests from their neighbours about the smell forced them to. And others, lazier still, just threw it out of the window, with a cry to warn any hapless passers-by below.

As an alternative to the pots in their room, there was a public latrine a block away. The latrine turned out to be a long, dark building with two walls lined with scores of people squatting over holes that fed directly into the sewer system. The stink was astonishing. Though she had scarcely been used to privacy – there was no separate latrine in a roundhouse – Regina found it difficult to let her bowels move in front of so many strangers, all talking and laughing, walking and shouting, and the children, who ran around half-naked at the feet of the adults, were even more off-putting. But it was an oddly jolly place, she thought, full of gossip and laughter: obviously a centre of the community, a palace of shit and piss.

Rome, Regina quickly learned, was all about divisions. There were rigid barriers between social classes, from the ancient senatorial families down to the slaves. And the gulf between rich and poor was vast.

There were rich and poor everywhere, of course; even in Artorius’s dunon that had been true. But here in Rome there were families that had spent a thousand years accruing wealth. It was said that at one time just two thousand individuals had owned almost all the cultivated land in the western Empire, from Italy to Britain. Though Rome sprawled over a vast area within its curtain of walls, there were so many public basilicas, circuses, temples, gardens, baths and theatres, and so many privately owned estates from the Emperor’s palaces and gardens on down, that it was really no wonder that most people were forced to live in these tottering apartment blocks, crammed into whatever space was available.

Rome was never quiet, even during the darkest hours. There were always the shouts of drovers and wagoners, the uproarious noise of the taverns, some of which never closed, and the gull-like cries of the night watchmen. And too soon would come the morning, when her neighbours would start their days with clattering and banging, laughter and shouts and even noisy love-making that carried easily through the thin walls. One man in the apartment below had a particularly stentorian way of calling into the street for water carriers first thing in the morning.

The Romans had a saying – It costs money to sleep here. They were right.

On their first afternoon, Regina sent a boy to take a message to Amator’s home. There was no reply to her note that day, or the second, and Regina began to fret. She had never forgotten how she had waited for Amator’s call after that night in the Verulamium baths, a message that had never come; and she hated to be put in the same position again. Besides, it had taken all but a few bronze scraps of coin from Ceawlin’s money to buy them the room for a few nights. They couldn’t afford to wait long.

But on the third day a retainer called, and said that Amator was prepared to meet her.

And so that afternoon she and Brica walked across the city. Regina stepped out boldly, but Brica walked with eyes downcast and a fine cloth mask over her face.

It was a long and difficult trek. The streets were so crowded they could barely pass. The lower sections of the apartment blocks were given over to shops, taverns and warehouses, and from stalls set up in the street itself everything from clothing to wine to cooked meats was on sale. Then there were the street entertainers – jugglers, snake charmers, acrobats. In one place a barber stoically shaved the jowls of a large, prosperous-looking gentleman; he held a spider-web soaked in vinegar to staunch the bleeding from the frequent cuts he made. All this enterprise made the ways even narrower, and they were crowded with carriages, carts, baggage animals, sedan chairs borne by slaves, horseback riders. The road surface was filthy, littered with garbage and sewage. In the larger streets open trenches bore away the sewage towards deep-buried conduits, ultimately feeding the patient Tiber. And meanwhile dirty children ran around the wheels of the passing carriages, and dogs sniffed at the debris which piled up in any convenient corner.

But people pressed cheerfully through the crush, babbling away in their fluent, rapid Latin – although there was a surprising peppering of other tongues. Regina had thought these must be barbarian languages, but she learned that among this torrent you could hear the languages of some of the founding peoples of Rome, the Etruscans and the Sabines, relics of days long past.

Amator’s home turned out to be located in a grand complex called Trajan’s Forum.

They entered the complex through a triumphal arch which towered over them, surmounted by an immense bronze sculpture of a six-horse chariot. A central piazza was dominated by a huge gilded statue of the Emperor Trajan himself, mounted on horseback. At one end of the piazza was an immense basilica, a monstrous marble cliff of offices and courts, fronted by tall columns of grey granite. It could surely have swallowed up the basilica of Verulamium whole. And looming beyond the basilica roof Regina could see a statue mounted on a great column – yet another representation of Trajan, who had evidently been a powerful Emperor indeed, still peering loftily down at the citizens of the city he had built, centuries after the trivial detail of his death. The whole complex was too huge, out of scale, as if constructed for gods and set here in the middle of this human city.

But the roof of the basilica showed signs of fire damage, and the marble floor of the piazza was crowded with shabby market stalls. Many of the shoppers wore the bold jewellery, skin cloaks and brightly patterned tunics and trousers of barbarians, of Germans and Vandals, Huns and Goths. Few of them noticed the carved figures of defeated barbarians who peered down from the tops of the columns that ringed the piazza, images of the ancestors of these confident shoppers, symbols of an arrogant past.

To either side of the piazza were exedrae, huge semi-circular courtyards, and Regina led Brica into one of these. They entered a warren of brick-faced concrete built into the terraced slopes of a hill. Regina felt her own nervousness increase. There were offices, shops and courts here on many levels, all linked by stairs and streets and vaulted corridors. It was bewildering. But again there were signs that this place had seen better days, for there were comparatively few people here, and many boarded-up and even burned-out shops.

Amator seemed to be doing better than the average, though. His home, set in an upper level of the complex, turned out to be a grand apartment fronted by a bakery. The shop was a busy place, and enticing smells issued from its big stone ovens.

A retainer came through the shop and led them into the house behind. The retainer was a boy of sixteen or seventeen, with plump, effeminate features. When he walked ahead of them there was a faint whiff of perfume.

At the heart of the home, a series of rooms crowded around a small tiled atrium, illuminated by a light well cut into the roof above. At the far side of the atrium a narrow passageway went between larger rooms – an office, and a large, sumptuous-looking dining room – and out to a garden, surrounded on three sides by slender columns, and with a view to the south overlooking the city. The house itself was not large by the standards of Regina’s villa – but then this was Rome, and she understood how much more expensive space was here.

The garden, called a peristylium, despite a small fountain with a statue of some aquatic goddess, was not terribly impressive in itself. But what made it remarkable was that it had been entirely built on the roof of the apartment below. Brica poked at the grass with one sandalled toe, trying to find the concrete base beneath.

Amator met them in the little garden. ‘Welcome, Regina . . .’ His voice was as deep and rich as she remembered, and she felt a deep and unwelcome flush work through her belly, as if her body kept its own memories. But she was shocked at the sight of him.

A few years older than her, he was now in his middle fifties. His thin frame was swathed in a purple-edged toga, no doubt worn to impress her, she thought. But he had grown gaunt. His face had lost its fullness, and his cheeks and chin showed sharp bones. And his head was now completely bald – in fact, she saw with surprise, his eyebrows were gone too, though two lines of livid flesh showed where they had been.

His retainer, the perfumed boy, hovered at his elbow, looking uncertain and nervous.

Regina gave Amator her hand, and he buffed his lips against it. ‘I am glad to see you are prospering,’ she said. ‘But you have changed.’

He pursed his lips, and she saw that his eyes were as black and deep as ever. ‘You’re talking about my hair? I can tell you’ve only just arrived,’ he said dryly. ‘You sound so provincial! Whole-body depilation is quite the fashion now. Of course you can’t find a barber to do the job well these days. But Sulla here is an expert with his poultices of wax, if a little heavy-handed with the tweezers.’

‘And perhaps you enjoy the little pains, do you?’

He arched his head, and a smile tugged at the corners of his small mouth. ‘You’ve lost none of your sharpness, little chicken.’

The retainer’s reaction to this exchange was complex. He had flushed when Amator referred to him personally, but now he was watching Regina with alarmed calculation.

They are lovers, Regina realised suddenly. And this wretched boy of Amator’s is trying to work out if I am any threat to his position. She eyed the boy without pity. He wore a gold bulla around his neck. Like a little pouch, this was a symbol of his free birth, and would normally be worn from infancy to manhood. He looked too old to be wearing such a childish token, and she wondered if Amator preferred to keep his companion young.

If Amator had chosen men over women, something of his old hunger showed in his eyes as he turned his intense gaze on Brica. Regina felt proud as Brica returned his lascivious stare with contempt.

‘Your companion is lovely,’ said Amator smoothly. ‘Her paleness gives her an exotic look in these warmer climes.’

‘Her name is Brica,’ said Regina. ‘She is my daughter. And yours, Amator.’ She heard a gasp from Brica; Regina had not warned her about this. ‘Although truthfully I cannot be sure if it was you or Athaulf whose restless cock impregnated me that night.’

Amator’s gaze clouded. But he smiled again at Brica, though with more levels of complexity than before. ‘Wine, Sulla,’ he murmured.

The boy now stared with open hostility at Regina and Brica, these relics of his master’s complicated past. But he went to get the wine.

Amator waved his guests to the low couches set out around the fountain. Sulla returned with jugs of wine and water, three fine blue glasses, and plates of figs, olives and apples. Despite her hunger Regina only sipped a little wine. But Brica, without inhibition and despite the news she had just received, wolfed down the apples; Amator seemed startled by her animal directness.

Wary, calculating, clearly wondering what she wanted from him, Amator told Regina a little about himself. He had come to Rome in partnership with Athaulf. The Visigoth had long since vanished from his life; Regina wondered if their relationship had been deeper than she had suspected on that night when they had used her. Still they had stayed together long enough to found a successful grain-shipping business.

‘Rome is a relentlessly hungry city, Regina,’ he said. ‘It has been unable to feed itself since the days of Julius Caesar, and it was Augustus who introduced the annona.’ This was a dole of free grain, distributed to poorer citizens.

‘We saw the port – the grain fleet.’

‘Yes. And with such mighty flows of goods, there are plenty of opportunities for a man of intelligence and charm to make a living for himself, even in these complicated times.’

‘And you always had those attributes in plenty.’

‘I’ve done well for the son of a servant from the provinces, don’t you think? I’ve come a long way from there, to this.’

Brica leaned forward, and spoke around a mouthful of fruit. ‘Why do you have a purple stripe on your cloak? It looks ridiculous.’ It was the first thing she had said to him.

‘I belong to the equestrian order,’ he said smoothly. He displayed a big, gaudy gold ring. ‘It is an ancient order, dating from the times before the wars with Carthage, when the richest citizens were required to fund the cavalry in defence of the Republic. Today it is open to all adult citizens – provided you have enough money, of course. Do you know, the Emperor provides me with a horse! But I don’t ride; I keep the beast in a stable in my house in the country. I have various civic responsibilities, and—’

‘You are also a member of three guilds,’ said Regina. ‘You have several patrons, including a senator called Titus Nerva.’

Amator leaned forward. ‘So you know me, as one old lover knows another.’

‘Or as a hunter knows her quarry.’

‘Well, you have me at a disadvantage,’ he said. ‘You know my biography, but I have heard nothing of you since that long-ago night of exuberance and foolishness, which I had all but forgotten.’

‘I haven’t forgotten. After that “night of exuberance”, you left me pregnant. You or your German boyfriend. Verulamium fell. Because of the money you stole from your father we couldn’t escape to Armorica. I was forced to trek, pregnant, across the country. I gave birth in an abandoned roundhouse of the Celtae. I was seventeen years old.

‘I spent twenty years trying to make a farmstead work, scraping my food from the ground. But I raised your daughter, as you can see. Later we were overrun by the forces of a warlord called Artorius. Perhaps you have heard of him; he is ambitious. I saved my life and your daughter’s by sleeping with him. Again I survived.’

He glared at her. ‘Yes, you survived, little chicken,’ he said coldly. ‘And here you are with your demanding eyes and nagging voice. Why have you abandoned your barbarian warlord to come to Rome?’

‘I want to find my mother.’

He nodded. ‘I remember the stories you used to tell of her. She must be old – probably dead by now. Why do you want to find the woman who abandoned you?’

‘Because she is my family. Because she owes me a debt. As you also owe me, Amator.’

He smirked. ‘And what is it you want from me?’

‘Only a little,’ she said evenly. ‘I will need time to find Julia. You will give us that time. Provide us with somewhere to live – not here; the stink of your boy is too strong. And a little money.’

‘I am not as rich as you may think I am, Regina.’

‘And no doubt your tastes are expensive. Then give us work. Brica can serve in your shop, perhaps.’ She ignored Brica’s bemused reaction; she would deal with her later. ‘My demands will be reasonable – only what I need. I’m sure we can work something out.’

‘So that’s why you’ve trekked across Europe, with your doe-eyed daughter in tow. Extortion! How delicious. And if I refuse?’

She shrugged. ‘I am persistent and dogged. I will explore all facets of your character and your past with your patrons, and other equites, and your business contacts in your guilds. Oh, and your boy – was his name Sulla?’

‘I have nothing to be ashamed of,’ he flared. ‘This is not Britain. This is Rome. Things are done differently here.’

‘Then,’ she said mildly, ‘no one will be disturbed when I tell them how you groomed me for your pleasure from the time you first saw me, and the way you used me on that night in Verulamium. I wonder now if that had something to do with your preference for boys. Perhaps on some level women disgust you, Amator? Perhaps you set out deliberately to hurt me? Oh, and of course I will tell them how you abandoned your obligations to your child all those years ago, and how you destroyed your father’s life with your theft.’

He leaned towards her, his depilated eyebrows flaring red. ‘You can’t harm me, little chicken.’

‘Perhaps not. But it will be interesting to try.’

He held her gaze for long heartbeats. She kept still, refusing to show how her heart was hammering – for if he called her bluff she had no alternative plan.

But then he laughed. ‘I always did like you, Regina. You had a spark. It wasn’t just your boyish little body, you know.’ He clapped his hands and ordered his perfumed boy to bring more wine.


Chapter 25

Pina was no support.

‘You got what you wanted, didn’t you? You wanted your contadino. You wanted something nobody else has.’

‘No, I—’

‘Now you’re different. Congratulations.’

Lucia thought she saw something in Pina’s face as she said this, just a flicker of remorse or pity. But Pina turned her back, just like the rest.

Nobody would speak to her. No, it was worse than that. Nobody would even look at her. It was as if waves of disapproval spread out from Rosa and Pina, eventually engulfing everybody Lucia knew.

She was never physically isolated – that was impossible in the Crypt – but everywhere she went she was alone in a crowd. In the scrinium, her work assignments were left on her desk or as impersonal email messages. They were instructions that might have been sent to a robot, she thought, a thing without identity. In the dormitory, little knots of conversation would unravel as she approached. In the refectories people would turn away and talk as if she wasn’t there. Cut out of the endless babble of gossip, it was as if a great story was moving on without her.

Listen to your sisters. That was another of the three slogans of the Order’s short catechism, incised on every nursery wall, repeated endlessly. But how were you supposed to listen when nobody would speak to you?

Now she was excluded, it had never been so apparent how closely everybody in the Order lived. People walked together, talking endlessly, arms linked, hips bumping together, heads bowed closely, lips brushing in platonic kisses. Sometimes, in the refectories, you would see groups of ten or fifteen or even twenty girls, joined one to the next by linked arms or hands on shoulders, or bodies pressed together. At intense moments people would grab each other’s arms and shoulders, even kiss. At night, too, it wasn’t uncommon for two, three or four to cluster together in each others’ beds, whispering, kissing, at last sleeping in each other’s arms. There was nothing sexual in any of this, for there was nothing sexual about the sisters. As slim as seven-year-olds, they huddled together innocently for companionship and warmth.

But not Lucia, not any more. Nobody came near Lucia, no nearer than a yard or two, never near enough to touch. It was as if she was trapped inside a big bubble of glass, around which people walked without even noticing what they were doing.

Or it was as if she smelled bad. And perhaps she did, she came to wonder. Sometimes, when she walked into a crowded room, she would detect a subtle scent, a kind of milky sweetness, gentle and welcoming. It was the smell of the sisters. By comparison her smell must be of blood and sweat, of a rutting animal, as if she was a beast in the field, not a human being like the others at all.

Once she was aware of it the scent of rut seemed to fill her head, day and night. She took to showering several times a day, scrubbing at her skin until it was raw, and changing her clothes all the time. But still that stink gushed out of her body, a foulness that she couldn’t escape – for it was the essence of her.

It went on and on. Food seemed to lose its flavour; it was like trying to eat cardboard or grass. It got to the point where she couldn’t sleep. She would lie there alone in her bed, listening to the whispers and giggles and gentle snores that drifted around her. The lack of sleep and her poor diet soon wore her out. She dragged herself to work. But the work seemed as pointless as the rest of her weary days. In her spare time she would simply sit alone, silently loathing herself, aware of every pore in her skin oozing blood and dirt.

After a month of ostracism, she suffered violent stomach cramps. She staggered to a bathroom and endured half an hour of dry retching, bringing up nothing but acidic bile that burned her throat.

Rosa came to sit opposite her in the refectory. ‘I saw you in the bathroom.’ Her tone was analytical, not sympathetic.

Lucia had been sitting alone, without touching the cooling plate of food before her. She tucked her hands between her thighs, head down. Over her head an elaborate mosaic design showed the Order’s kissing-fish logo.

‘You know why you’re ill, don’t you? You’ve hardly eaten for a month. Or slept by the look of you. The weight is falling off you.’

‘I don’t care.’ Lucia’s voice was scratchy. She couldn’t remember the last time she had spoken to anybody, exchanged a single word. It must have been days, she thought.

‘You feel like you don’t exist. As if you’re not really here. As if this is a dream.’

‘A nightmare.’

‘We aren’t meant to be alone, Lucia. We’re social creatures. Our minds evolved in the first place so we could figure out what is going on inside other people’s heads – so we could get to know them, help them, even manipulate them. Did you know that? We need other people to make us fully conscious. So if you’re alone, if nobody is looking at you or talking to you, it really is as if you don’t exist.’

‘Everybody hates me.’

Rosa leaned forward. ‘Can you blame them? You let us down, Lucia. The Crypt is a calm pond. You threw a great big rock into that pond, making a huge splash, sending ripples back and forth. You upset everybody.’

Lucia was silent.

Rosa asked, ‘Do you remember what happened to Francesca?’

Lucia frowned. She had forgotten about Francesca.

Francesca had been a sister from Lucia’s dormitory, neither more or less popular than anybody else, never standing out from the crowd – but then nobody did. Then, one day, suddenly Francesca hadn’t been part of the group any more. Everybody else, including Lucia, had simply stopped talking to her.

It was just what was happening to Lucia herself.

‘Francesca was a thief,’ Rosa said sternly. ‘She had an obsession for jewellery and accessories – sparkly, glittery things. She would steal from her sisters. She built up a cache under her bed. Of course she kept it all secret. When it was discovered – well, naturally, nobody wanted to talk to her again.’

Lucia had never known about the thefts, about why Francesca’s exclusion had come about. But then, you never asked questions like ‘why?’ It had been easy, she thought wonderingly, easy just to ignore Francesca, to behave as if she didn’t exist – for in a way she didn’t any more. As for Lucia, she had just gone along with what everybody else had been doing, as she always did, as she had been encouraged to do since she was a toddler, never questioning. She had scarcely noticed when Francesca had literally disappeared, when the pale solitary ghost in the refectory or the dorm had evaporated, never to return.

‘What happened to her?’

‘She’s dead,’ Rosa said. ‘She killed herself.’

Despite her own turmoil, Lucia was shocked. Dead, for a handful of cheap jewellery? How could that be right? . . . She should not think such thoughts. Yet she couldn’t help it.

And she became afraid.

‘I can’t change,’ she said desolately. ‘Look at me. I’m a big stupid animal. My head is full of stones. I stink. I know you can smell it. I can’t help it, I wash and wash . . .’ Though her eyes prickled, no tears came. ‘Maybe it’s better if I die too.’

‘No.’ Rosa reached forward, pulled Lucia’s arm out from under the table, and took her hand. It was the first time anybody had touched Lucia for weeks. It was as if an electric current ran through her. Rosa said, ‘You’re too important to lose, Lucia. Yes, you’re different. But the Order needs girls like you.’

Lucia said weakly, ‘Why? What for?’

But Rosa drew back, subtly, breaking the touch.

You weren’t supposed to ask. Ignorance is strength. It said so, in big letters on the wall before her. Lucia said quickly, ‘I’m sorry.’

Rosa said, ‘It’s OK.’ She stood up. ‘Everything’s going to be OK, Lucia. You’ll see.’

Lucia, weak, starved, sleep-deprived, clung to that. In her dazed, hurting state, all she cared about was that her isolation should end. And she did her best to ignore the small voices in her head which even now asked persistent, impertinent questions: How can it ever be made OK again, how, how? And what do they want of me?

Rosa booked Lucia into the downbelow hospital.

The doctors said her condition wasn’t too serious, though she had lost more weight than was healthy for a girl her age. She was given some light medication and put on a special diet.

Rosa encouraged Lucia’s friends to come visit her. They came slowly and shyly: Pina the first day, Idina and Angela the second, Rosaria and Rosetta the next. At first they stared at Lucia with wide, curious eyes, as if she hadn’t been among them for weeks – and, in a sense, she hadn’t. They talked to her, feeding her little dribbles of gossip about what had been going on during her ‘absence’.

It took three days before any of them could touch her without flinching.

But gradually Lucia felt old connections mending, as if she was a bit of broken bone being knitted back into the whole. The change in her mood was astonishing. It was as if the sun had come out from behind clouds.

After a week in the hospital the doctors discharged her. She was sent back to her dormitory, and her work in the scrinium, though the doctors insisted she call back every few days for checks.

She knew she should not reflect on any of this, nor analyse it, but simply accept it. She had to learn again to live in the moment.


Chapter 26

Brica went to work in her father’s bakery.

When she was with Regina, Brica remained withdrawn, sullen, somehow defeated. But away from Regina, Amator reported, she was more open, lively, willing, and she would socialise with the younger workers when the day was done. Amator was no doubt embellishing the truth; Regina was sure he would not miss an opportunity to slide a knife blade of difference between mother and daughter. But she didn’t begrudge her daughter her bit of happiness.

As soon as the money from Amator started to come through, Regina began to search for her mother.

What made that hard was that so much of Rome was so obviously unplanned. The historic core of the city had always been the seven hills, easily defended in the days when Rome had been just one of a number of squabbling communities. The first Forum had been built in the marshy valley that nestled between the hills’ bluff protective shoulders.

But since then, away from the monumental heart, the city had simply grown as it needed to. The streets wandered haphazardly, following the meandering tracks of animals across fields that now lay far beneath the strata of rubbish under her feet, nothing like the arrow-straight highways laid out in the provinces. The only orderly development that had ever been possible was when fire or some other disaster had laid waste to part of the city, giving a rare chance to rebuild. It was whispered that once the Emperor Nero had deliberately started a fire in the central districts to make room for the House of Gold he planned to build for himself.

And yet in this sprawling chaos there were, oddly, patterns.

She could see it in the shops, for instance. There were distinctive artists’ quarters, jewellers’ quarters, fashion quarters. You could see how it happened. Where a successful bakery business opened, like Amator’s, other food stores were attracted, selling fish oil or olives, lamb or fruit. Soon you had a district that became renowned for the quality of its food, and subsidiary businesses like restaurants might be drawn in. Or you might find folk of a similar inclination drawn together by common interests: thus Amator’s house on the fringe of the Trajan complex was one of several in the area owned by grain and water magnates. Then there were more subtle, short-lived changes, as one area became more fashionable for some uncanny reason; or another became more prone to crime and disorder, thus attracting more criminals and driving out the law-abiding.

The way the city somehow organised itself struck her deeply. The growth of the city, street by street, building by building, had been driven not by any conscious intent, not even by the will of the emperors, but by individual decisions, motivated by the greed or nobility, farsightedness or purblindness that afflicted every human being. And out of the millions of small decisions made every day, patterns formed and dissipated, like ripples on a turbulent stream; and somehow, out of these patterns, the soul of the city itself emerged.

Remarkable it may be, but she feared it might take her years to get to know this mighty nest of a million people. She decided that the best thing to do to shorten the search was to let Julia come to her.

Using Amator’s money, she began to make her name known wherever the better-heeled people gathered, in the more prominent baths and restaurants and theatres. She went to the temples, too – not just the new Christian churches which had been sprouting throughout Rome since the days of Constantine, including his mighty basilica over the tomb of St Peter, but also the older temples to the pagan cults. She hoped that if her name got to her mother one way or another, Julia might be drawn – by curiosity, shame, even the remnants of love? – to seek out her daughter. Regina knew the odds were long, but she had no better idea. She got no quick result, however.

And as their weeks in Rome turned into months, Regina was not surprised by a further development: Brica fell in love again. He was a boy called Castor, a customer of the store, a young freedman of good bearing and intelligence who had quickly risen to a position of some responsibility, working for one of the grander senatorial families.

Brica obviously expected Regina to oppose the match. But Regina kept her counsel. Even when Brica defiantly said she wished to marry the boy, Regina gave her blessing. She paid for a betrothal ceremony and banquet, and even provided a small dowry to Castor’s family. This would normally be paid by the bride’s father – and it had actually come out of Amator’s money, if unwillingly extracted.

Brica had to live; Regina accepted that. She had no desire to control her daughter’s every movement. It was enough that her own longer term goals should be fulfilled. Even a wedding would not hamper that. After all, somebody would eventually have to be the father of Brica’s children, Regina’s grandchildren, and better a Roman boy with prospects than a doltish apprentice of Myrddin.

Besides, anything that encouraged Brica to learn better Latin must be a good thing.

It was more than three months after their arrival in Rome, as the leaves of summer had already begun to brown, that the mysterious package arrived for Regina. It was brought by a slim young girl with startling grey eyes, who would not leave her name.

The package contained a single brass token, which turned out to be for a seat in the Amphitheatre. There was no other label or note. Regina’s pulse hammered.

As she counted down the days before the show, her sleep was even more disturbed than usual.

On the appointed day, Regina set out early in the morning. As she walked through the dense streets, she felt as nervous as if she were seven years old again and approaching her mother’s bedroom, where Julia would be putting on her jewellery, and Carta would be fixing her hair.

And then she came upon the Amphitheatre itself. It was a tremendous wall of marble broken by four storeys of colonnades, from which statues peered down at the thronging crowd. Her heart surged at its magnificence.

Her little token directed her to a numbered entrance. She had to walk a long way around the perimeter before she found the right one. Vendors worked the milling crowds, selling drinks, sweetmeats, hats and favours for star performers. There were, she learned, a total of seventy-six entrances through which the crowd could be processed. There were also six unnumbered entrances, four for the Emperor’s party, and two for the use of the gladiators – one through which they would walk back to their barracks if they survived, and the other through which their corpses would be dragged out if not. But no gladiators fought to the death these days; the emperors had banned lethal contests some thirty years before, when a Christian martyr, righteously interposing himself between two warriors, had been killed by a mob eager for its ration of blood.

Her entrance was an arch with detailed stucco paint-work, though much of the paint had faded and cracked away. She passed through and found herself inside the hollowed-out belly of the great building, a maze in three dimensions of corridors and staircases up and down which people trooped – the big radial staircases were graphically called vomitoria. But Regina’s ticket kept her on the ground level, and led her along a short corridor, deeper into the guts of the complex.

She emerged into daylight, and a wash of colour and noise.

She found herself in a small concrete box lined with wooden benches. There was nobody else here; she sat down tentatively, on the end of a bench. She was surprised to find herself here, for she knew that these boxes were reserved for the Emperor’s family, and for senators, magistrates, priests and other notables.

She was in one of a series of boxes set just above the level of the wooden floor itself. Around her, the arena was a tremendous elliptical bowl. Behind her rows of wooden seats rose up in four vast terraces. The seats were quickly filling up, and the faces of the people receded to mere dots in the shadows of the upper tiers.

She saw workmen on the perimeter of the stadium’s huge open roof. They hauled enormous sheets of cloth over a spider’s web of ropes suspended over the gaping roof itself: this awning would shelter the spectators from the sun. It was said that the workers were sailors from the docks, a thousand of them brought here for their skills in working rigging and sails.

And when she looked across the floor to the far side of the arena, the people in those distant seats merged into a sea of movement, colour and flesh, a mob ordered by the Amphitheatre’s vast geometry. In one glance she could take in twenty thousand people – perhaps four times the population of old Verulamium, as if whole cities had been picked up and shaken until their human inhabitants had tumbled out into this gigantic dish of marble and brick.

On the arena floor the spectacle had already started. To the blaring music of trumpets and an immense hydraulic organ, a parade of chariots raced around the floor, each bearing a gladiator dressed in a purple or gold cloak. They were chased by slaves carrying shields, helmets and weapons. The crowd began to roar for their favourites. Though the arena was not yet full the noise was already powerful – exhilarating, terrifying – and the air was full of the scent of wood chips, blood and sweat, making Regina shiver.

More performers appeared in the middle of the arena floor. They rose from trapdoors, but so cunning was the effect that it looked as if they had erupted from nowhere. They put on boxing matches, women fencers, and a series of clownish acts – like a race between two enormously fat slaves, driven by the spear-tips of soldiers, which finished with both slaves left flat out and panting on the ground. The crowd appeared to enjoy it all.

Then the acrobats, jugglers and clowns were cleared away, and a squadron of workers emerged to litter the arena floor with shrubbery and rocks. The traps sprung open again, and out poured a host of animals: leopards, bears, lions, giraffes, ostriches, even an elephant. These animals, startling and strange to Regina’s eyes, wandered aimlessly, suddenly thrust into this great bowl of noise and sunlight, clearly terrified. Even the great predator cats were unable to take advantage of the confusion and closeness of their prey. Warriors ran on armed with spears, swords, nets and shields, and they began to goad the bewildered beasts.

As the creatures began to die the noise of the crowd rose to a crescendo.

‘So I am in time for the animal show.’ Regina could feel a warm breath on her cheek, smell a subtle scent of incense. The sudden voice, speaking a stilted Latin, was a woman’s, soft in Regina’s ear, with the husky growl of age. Regina couldn’t see the arena any more. ‘Once, you know, these games had religious significance. They were called offerings. But now we live in coarsened times, and the games are merely spectacles to placate the crowds of Rome, whom even the emperors fear. That is why the morning show, which still delivers authentic deaths, even if only of animals and criminals, is so popular . . .’

She had planned for this moment, tried to anticipate it. But now that it was here she felt frozen solid, like one of the hapless statues on the arena walls.

She turned.

The woman beside her wore a simple white stola, and a cloak of fine wool. She was upright, slim, grey-haired, her face still handsome despite the wrinkles at her eyes and mouth, and the tightening of her skin by years of Italian light. But the smoke-grey eyes were clear and unchanged, and, in her sixties, she was still beautiful.

‘Mother.’

‘Yes, child.’

They embraced. But it was almost formal. Her mother’s muscles were stiff, as stiff as her own. It was always going to be like this, Regina thought. For Julia to have survived in Rome she must have found a core of steel. It was a meeting of two strong women; it was not a gushing reunion.

Before them, disregarded, the professional beast-slayers continued their taunting of the animals, whipping the beasts to a fury to satisfy the passions of the baying, jostling crowd.

They exchanged information. Facts, not feelings.

Julia seemed uninterested in Regina’s brief account of her life since the night her father had died. To Julia, it seemed, Britain was a cold and dismal place far away and best forgotten. Or perhaps there was some morsel of guilt, Regina thought, even now uncomfortably lodged in her heart, trivial but irritating, like a seed between her teeth.

Julia was scarcely more animated as she quietly told her own story. ‘I came to Rome to be with my sister. Your aunt.’

Regina rummaged in her memory. ‘Helena.’

‘Helena, yes . . .’ Helena, some ten years older than Julia herself, was, it turned out, still alive – one of the few seventy-year-olds in all of Rome. ‘But then,’ Julia said dryly, ‘we have always been a long-lived family.’

Julia had needed help from her sister. Contrary to what Regina had always believed, Julia had left Britain with little in the way of the family fortune. Before his death Marcus – always nervous, always over-cautious – had taken to burying his money in hoards, in and around the villa. ‘And there, so far as I know, the family’s money lies still, rotting in the earth. Unless it has been purloined by Saxons, bacaudae or other undesirables.’ She seemed not to care very much.

Sister Helena, it turned out, had manoeuvred herself into a very influential position in Rome, for she had been one of the chief attendants to the Vestal Virgins.

The Virgins were a relic of Rome’s earliest days. It was said the order had been founded by Numa Pompilius, the first king to follow Romulus himself, who had designated acolytes to attend to the sacred flame of Vesta, goddess of hearth and fireside. Novices were handed over between the ages of six and ten to the Pontifex Maximus, Rome’s chief priest, and were required to remain pure for thirty years. The order had become central to the purity and strength of Rome, and the sacred fire had not been extinguished for centuries.

‘But the flame burns no more,’ murmured Julia. ‘When Constantine began to build his Christian churches, everything changed.’

There were many who believed that the extinguishing of the flame symbolised the decline of Rome itself, for the city had been sacked just sixteen years later. But some of the Virgins and their attendants, including a younger Helena, had not been without worldly wisdom as well as divine. Plenty of money had been salted away for just such a catastrophe.

‘A faction of the Virgins found a way to survive,’ Julia said. ‘We still serve a god, still dedicate the purity of our young to her service. But she is a different god. We call ourselves the Puissant Order of Holy Mary Queen of Virgins. And we still report to the Pontifex Maximus – but now he is the Pope of the Christians.’

Regina gaped. ‘Mary – the mother of the Christ? Mother, have you become a Christian?’

‘One must adapt.’ Julia smiled, and for a moment Regina saw something of Aetius’s strength and resilience in his daughter’s eyes. ‘And as you can see, we can still afford one of the Amphitheatre’s best boxes. Your aunt Helena has two daughters, Leda and Messalina – I suppose Messalina is about your age. Messalina too has children, daughters.’ All daughters, Regina noted absently, no sons. Julia went on, ‘And I have one daughter—’

Regina closed her eyes. ‘Mother, you have two daughters.’

Briefly Julia reached out to touch her hand, but she pulled back. ‘Two daughters, then. Your sister is called Leda.’

‘Half-sister.’

‘Yes. Her father is dead. He was uninteresting.’ This dismissal was chilling. ‘And now,’ Julia said softly, ‘you are here. What do you want, Regina?’

Regina spread her hands. ‘I am here to build a better life than I could have found in Britain.’ She told her mother something of the extirpating advance of the Saxons, and the foolishness of the British leaders like Artorius, still dreaming of empires. ‘And,’ she said, ‘I have come here for repayment of certain debts.’

‘Debts owed by this Amator. And, no doubt, by me.’

Regina said evenly, ‘You had a duty to protect me – a duty doubled by my father’s death. You didn’t fulfil that duty. If it hadn’t been for Aetius –’

Julia nodded, considering. ‘We are not rich, my Order. But we can take you in – you and your daughter – if that is acceptable. We are family: Leda, and Helena and her daughters, myself, we all live in the same community.’

The proposal sounded acceptable to Regina. After all the family would be together, a network of mothers and daughters, aunts and nieces, sisters and cousins.

‘I’ll consider it.’

‘Good. We can discuss terms later.’

Terms? . . . We are bargaining, Regina thought, bargaining with duty and guilt. How cold we are – and how like me this woman is – or how like her I have become.

The crowd bayed again, and Regina glanced back at the sun-drenched arena.

The beast-slayers had almost done their work. The last animals were released – but they were not beasts but humans, Regina thought at first. Very tall, very naked, they ran like the wind, faster than anybody she had ever seen. And, she saw, their heads above their very human faces were flat, their brows reaching back from great ridges set over eye sockets, within which terror and bafflement was easy to discern.

No, not human; they were a kind of ape, her mother told her. These ape-folk’s proximity to humanity made them a favourite of the crowds. They were brought to Rome along lengthy trade routes from China, far to the east, where isolated pockets of these creatures survived in the mountains. In this age, which seemed so crowded here in Rome, the world was still an empty and largely unexplored place, and its corners contained many relics of a deeper antiquity. The ape-folk would not fight, but they were lithe and very fast, and the beast-slayers had to run them down with chariots before they could be killed.

‘Next there will be executions,’ Julia said. ‘Bandits, rapists, heretics, and embezzling shopkeepers tied to posts so that beasts may maul them. It is a pitiable spectacle, but the crowd loves it.’

‘Mother, I brought the matres. From our lararium. I always took care of them.’

Julia’s face was composed, but there was something in her eyes, Regina thought, something a little warmer.


Chapter 27

Once again Lucia journeyed with Rosa into the deep heart of the Crypt.

This time they took a different route, using older elevator shafts and stairs. They passed down from the bright upper level with its classrooms, libraries, offices and computer centres, down through the vast, sprawling, comfortable layer of hospitals and dormitories, recreation rooms, sports halls and food centres, and then down into the deepest level, the complex of narrow interconnected corridors and small chambers, the level where the matres lived.

Lucia wanted to close her eyes, to shut out the detail that crammed into her mind: if you didn’t need to know it, you shouldn’t know it.

It was two weeks after the end of Lucia’s ostracism. Rosa had come to find her, at the end of Lucia’s working day.

Rosa had smiled. ‘I’m glad you look so well.’

Lucia returned the smile. But she felt uncomfortable. She didn’t want to think about the recent past.

Rosa seemed to perceive this. ‘I understand how you feel.’ She brushed Lucia’s cheek with her fingers. ‘There’s somebody I want you to meet.’

‘Somebody? . . .’

‘He’s waiting for you now.’

Lucia had followed her – but once more her head buzzed with unwelcome questions. He? There were very few boys or men here in the Crypt, and she was close to none of them. He . . . She couldn’t help but think of Daniel. She remembered his face, his oddly high forehead, his pale blue eyes, so different from everybody in the Crypt. But now that face was a dissolving memory, and she knew she must put him aside.

On the third storey, Rosa led her down a long, gloomy corridor. They came to a nursery. This was a large, bright room with smoothly rounded walls and tiny pieces of furniture in glaring red or yellow plastic. The walls were brightly painted with huge smiling faces, and from hidden speakers tinkling music played.

And the floor was covered with infants. ‘The current crop of one- to two-year-olds,’ Rosa murmured.

There were about two hundred babies here, in this one room. Adults dressed in pale grey uniforms walked among them. The children were dressed in identical blue and white romper suits, though some of them had worked free an arm or leg. The children played with each other and the toys that littered the floor, exploring, gnawing. The babies were a carpet of wriggling forms – like worms, Lucia thought oddly, or like stranded fish. She could smell them, a dense, pale smell of milk and piss and poops, and the noise they made was a shrill roar. And when they chanced to look towards her, they all had the same oval face, pale hair, smoke-grey eyes.

The attendants looked young themselves – some of them surely younger than Lucia herself. It occurred to Lucia that there was a pattern of age in the Crypt. She had seen it for herself. In these deep levels most people were young, children and young adults helping in the nursery, and doing basic maintenance. Older women, like Pina, tended to work at the higher levels, the schools and libraries, and in the surface offices. It wasn’t an exclusive pattern; a few people, like Rosa, seemed comfortable everywhere. But still, she thought, the Crypt was like a great onion, layers divided by age, the oldest outside, getting younger as you penetrated deeper – until at the centre were the youngest of all, the babies, and, paradoxically, the very oldest, the matres.

But this was another heretical analysis that she must try to block from her mind.

‘I know what you’re thinking,’ Rosa murmured.

‘You do?’

‘You’ve mixed with outsiders. I was brought up as a contadino, remember. You’re seeing this through the eyes of an outsider – and you’re thinking how strange this would seem to them.’

Perhaps I was, Lucia thought.

‘You don’t have to deny it,’ Rosa said. ‘Well, so it would be strange to anybody who grew up in a little nuclear family. It seemed strange to me, until I understood how right it all was . . . Once you were a child like this, Lucia. Once you played in this room, as these children do now.’

‘I know.’

‘And then, with your year group, you moved through the stages of your life, the crèches and nursery schools, and then your formal schooling on the top storey . . . And more children took your place here.’

Lucia shrugged. ‘Everybody knows about that. It’s the way the Order is renewed.’

‘Yes, of course it is. Now come.’ She walked on, and Lucia followed.

They went through a door, and passed down another corridor. It was colder here, and darker, lit only by a string of dangling bulbs.

Rosa said as they walked, ‘Ten thousand people live here, in the Crypt. Every year, about one per cent of us die – some accidents and illnesses, mostly old age. That’s a hundred a year. That’s how many have to be replaced. You said it yourself: the Order must be renewed. Has it occurred to you to wonder how?’

Lucia frowned. ‘There must be a hundred babies a year, then. To maintain the numbers.’

‘That’s right. Just as we saw in the nursery. The future of the Order: every year a hundred warm bodies are passed into the great processing machine of the Crypt at one end, and a hundred cold ones carried out the other. Eh?’

Lucia shuddered. ‘That’s a horrible thing to say.’

‘But accurate enough. All right. But where do the babies come from, Lucia?’

Lucia, uncomfortable, said, ‘The matres.’

‘That’s right. The matres, the mothers of us all. Lucia, you know that the Order is very old. Once it was small and there were only three matres, But the Order grew and we needed more babies, and the matres had to become nine, three times three. And then the Order grew again, and the nine became twenty-seven, three by three by three . . .’

It didn’t seem at all strange to Lucia that to keep up an output of a hundred babies each of those twenty-seven must produce three or four babies each, every year.

They came to a little alcove, carved into the wall. In the alcove, behind a thick slab of glass, stood three tiny statues, grimy with age, worn with much handling. They looked like women, but they all wore hooded cloaks. Perhaps they were figures of Befana, Lucia thought.

Rosa touched the glass. ‘This is bullet-proof . . . These are the first matres, the symbolic heart of the Order – just as the twenty-seven flesh-and-blood matres are its wombs.

‘But soon the twenty-seven will become twenty-six. Maria Ludovica is not, in fact, the oldest of the matres, but she is the frailest. And Maria is dying, Lucia.’ Rosa’s eyes seemed huge in the dark. ‘The last decade, as Maria has weakened, has been a time of turmoil, and more girls like you have emerged – who have become mature, I mean. It is the way of things. Soon somebody must replace Maria. The twenty-seven must be restored.’

‘You’re talking about me,’ Lucia whispered.

‘It has taken me some time to convince certain others that you are the right candidate.’ Rosa seemed proud, as if she had won some victory.

Lucia felt only numb. She couldn’t imagine the consequences of what Rosa was saying. She could see nothing to connect her fifteen-year-old self to the wizened, pregnant old woman she had met. ‘But I am nothing,’ she said. ‘A month ago I was starving to death because nobody would talk to me.’

‘In a way it was your – ah – break-out that helped me establish you as the right candidate. You have strength of mind, Lucia, strength of character. Not many of your contemporaries could have endured so much. And we need strength to face the future. The world changes, and the Order must change with it. We need a certain independence of thinking in our children, a will to accept the unfamiliar – even though there is a paradox, for to get by we must all accept our place in the Order, and not think too hard, as you know to your cost.’

‘It’s impossible,’ Lucia said in a low voice.

‘No.’ Rosa took her arm. ‘Just a little hard to imagine, that’s all. And now, here is the man I want you to meet.’

Lucia turned. The man was right behind them. She hadn’t heard him approach.

He was perhaps thirty. He was taller than Lucia, and bulkier; his body looked a little soft, flabby, and his skin was pale. He wore casual clothes, a pale blue shirt and jeans. His hair was dark and neatly combed, but he had something of the features of the sisters, of Lucia and Rosa themselves.

He smiled at her. And as he glanced over Lucia’s figure his grey eyes were alive with something of the intensity of the contadino boys.

Rosa touched Lucia’s lips with one fingertip. ‘Don’t say anything. You mustn’t speak to each other. Lucia, this is Giuliano Andreoli. He’s a contadino, strictly speaking. But he’s actually your distant cousin – you can tell from the colouring. You can look him up in the scrinium if you like. He lives in Venice. He’s a bricklayer . . . I think that’s enough. Come now.’

She took Lucia’s arm and led her away. Lucia looked back, but Giuliano was already out of sight, around the bend of the corridor.

‘I don’t understand,’ whispered Lucia.

‘Reproductive biology, Lucia. To produce babies you don’t just need mothers, but fathers too. Oh, of course, nowadays the new biotechnologies could make anything possible, but the ancient ways are the best, I think. Ninety-five per cent of the babies born here are girls. Most of the boys leave after their schooling, and those who stay are mostly either homosexual or neuter.’ Neuter: it seemed a strange, cold, clinical term. Rosa went on, ‘So where are the fathers to come from? From outside, of course – though we like to keep it in the family if we can.’

Lucia stopped. ‘Rosa, please – who is Giuliano?’

Rosa smiled, but there was a wistful sadness in her expression. ‘Why, he’s your lover.’


Chapter 28

It would be a multiple ceremony, Regina decided, an overlapping celebration of life, motherhood and complicated relationships.

First there was the birth of Aemilia, daughter of Leda, Regina’s half-sister, and niece to Regina herself. Then the girl Venus had reached her menarche. Venus was the daughter of Messalina, granddaughter of Regina’s Aunt Helena. And at the centre of it all would be the marriage of Regina’s own daughter Brica to the young, clear-eyed freedman Castor.

It would all be held, she had decided, on the spring feast of Beltane when, according to the tradition of the Celtae, the warmth of the returning sun and the fertility of the earth was celebrated. Regina and Brica had been here in Rome for two years already, and it would be a nice reminder of her days with Artorius.

Of course her elaborate plans immediately threw everybody into a state of confusion. For days the Order’s big communal house on the Appian Way was filled with the smells of cooking, with the din of clumsily practised musical instruments, and with the hammering of nails as decorations were put up everywhere.

Which was all according to Regina’s design. For they needed a distraction from the looming presence of the Vandals, the dreadful horde of black-painted barbarians who were even now, so it was said, camping on the plains north of Rome.

On the day before the ceremony, Amator came to visit her, at the Order’s house.

He walked into her small office and prowled around its shelves and cupboards, fingering the heaps of scrolls and wax tablets. His face was caked with cosmetics, with white powder on his cheeks and black lining to emphasise his eyes. Despite these expensive efforts he looked his age, or older, and, she knew now, he was plagued by ulcers and gout, the sicknesses of an indulgent old man. Today he seemed oddly nervous.

‘I see you have found yourself some gainful employment,’ he said. ‘How long have you been here – two years? You have been busy. Busy, busy, busy.’

She spread her hands over her scrolls and tablets, her seals with the Order’s kissing-fish symbol. ‘I deal in information. That is how things work, Amator. Businesses, cities, empires. You should know that.’

‘I had no idea you had developed such talents.’

‘There is much you don’t know about me.’

‘Perhaps I should have hired you, rather than Brica.’

She shook her head. ‘I don’t think so, Amator. My ambitions have nothing to do with you.’

He faced her. ‘You’re cool now that you don’t need my money any more, aren’t you? And are these records of your Order’s work?’

‘Yes. But there is some history of the Order here, reaching back to the days of Vesta, in fact. I like to maintain such things. And –’ She hesitated.

‘Yes?’

‘There is something of myself as well.’ She had begun to write out a kind of biography, the story of her own complicated life and the events that had shaped it. ‘I want my granddaughters to know where I came from – how they got here. You have a starring role, Amator.’

He laughed. ‘You should make it into a play. Your petty self-justification and trivial complaints would be a great favourite in the Theatre of Nero.’ He turned around, arms spread, almost elegantly, like a dancer. ‘But none of this scraping and scribbling will do you a grain of good when the barbarians come. All they will want is your money. That and the bodies of your beautiful nieces.’

‘I have prepared for that contingency.’

‘You are a foolish and complacent old woman. The Vandals will slit your throat.’

‘We’ll see.’

He gazed at her, curious, clearly trying to be dismissive, not quite succeeding.

From her first days here she had, in fact, been preparing for the eventuality of breakdown. She had, after all, lived through it all before. Her life had been devoted to finding a safe haven for herself and her family. Rome itself, with its mighty walls and monuments of marble and eight hundred years of arrogant domination, would surely be more shelter than poor Verulamium had been. But still she had prepared what she thought of as a bolt-hole.

For all his bragging, she saw that Amator was not nearly so well prepared. Good, she thought; the more vulnerable he was the better, for she was not done with him yet. To that end, in fact, she had made sure to invite him to the wedding of her daughter and the other celebrations. The more he was close to her, the more opportunity she would have to deal with him.

‘The ceremonies are not until tomorrow. Why are you here, Amator? Are you so sorry to lose a worker from your bread shop?’

‘Brica is a flat, dull girl. She has looks, but none of your spark, little chicken.’ But his fencing was unconvincing. ‘I am more concerned about Sulla.’

‘Ah. Honesty at last. Your pretty boy.’

Amator said tensely, ‘I was not aware until this morning that he is to attend your ceremonies. I had not intended to bring him.’

‘We gave him his own invitation.’

‘Yes,’ he said. ‘And I know why. Venus.’

The boy, whose true inclinations evidently did not match Amator’s own, had become besotted with Venus, granddaughter of Helena, and he had been invited to the girl’s coming-of-age ceremony.

‘I have no problem with that. The boy has a good heart.’

Amator jabbed a finger at Regina. ‘I know you engineered this, you witch. You made sure they met, and encouraged their relationship thereafter. And I know why.’

She smiled. ‘To hurt you? Amator, how could you think such a thing?’

‘Your revenge is petty, Regina.’ But his face, under its mask of cosmetics, was contorted.

‘Sulla is just your bed-warmer,’ she said. ‘And evidently a reluctant one at that.’

‘Oh, perhaps it started like that. But now . . .’ He paced. ‘Can you understand, Regina? Have you ever loved?’

‘I understand that you are a foolish and selfish old man,’ she said coldly. ‘Your heart has been kept beating, and your cock hardened, by the soft body of this boy. But now he is growing away from you. And when he is gone, you will have nothing left.’

‘My life is not complete,’ he said, sighing. ‘Of course I have a daughter – Brica – but she is not mine and never can be. I understand that; I accept it. And I have no son . . . I have named Sulla as my sole legatee. Do you see? The boy is no longer a servant but my lover, my heir. He is the best part of me. And now, yes, now I fear I am losing him.’

She shrugged, careful not to show any reaction to this news about his legacy. ‘I don’t know why you’re bringing this to me.’

He hung his head. ‘Whether or not you have brought this cow-eyed niece of yours between us deliberately, I ask you to give him back to me. There – I submit myself to you. You have beaten me, Regina. Are you happy?’

She made no reply.

When he had gone, she summoned Amator’s boy, Sulla, to her office.

Regina told him carefully that Amator was jealous and angry. That after tomorrow’s feast Sulla would not be allowed near Venus again. That Amator had been lying about his intentions regarding his legacy. That he saw the boy as useful for one thing only, his supple body, and that in future he planned not just to use Sulla himself but to hire him out to some of his friends, for the sport of it. That Sulla would not be released from this servitude until he was too old to be attractive, or his body too damaged to be useful.

She told Sulla all this briskly, and turned away to her work, as if uncaring of his reaction.

Regina had quickly become central to the working of the Order. The skills she had acquired as an administrator for Artorius for all those years were essential here.

After she had met her mother at the Flavian Amphitheatre, she and Brica had moved without regret out of their cramped apartment over the restaurant and into this grand house. Situated in an outer suburb beyond the ancient Aurelian wall, it was a large complex of buildings in the traditional style, centred on an atrium and peristylium.

But it was obvious that the estate had seen better days. It had once been the home of a senatorial family which, having backed the wrong candidate in one of Rome’s many fratricidal contests over the imperial purple, had fallen on hard times and had been forced to sell up. The water supply from the aqueduct system had failed and the bathhouse had been closed down. With many roofs leaking, and the paving in the atrium and peristylium cracked and weed-ridden, some of the other buildings had been abandoned too.

The Order itself hadn’t been much healthier than the estate. The numbers in the little community had been dwindling for some time, and when Regina arrived they were down to twenty-five. Those who remained were crammed into the surviving buildings, where they slept on bunks, stacked up like amphorae on shelves.

Still, Regina and Brica had made themselves at home here. Regina had introduced her three sullen little goddesses into the estate’s small temple: once the lararium of a senator, and now the shrine of a new and more complex family. But she was careful not to provoke Christian wrath. It had long been a tradition for Romans to identify their own deities with those of the barbarian folk they encountered in the provinces. So the matres, she said, were manifestations of the virgin mother of Christ, their three faces representing the three Christian virtues of faith, hope and love.

Regina had not been shy in forcing her opinions and suggestions on Julia and Helena, even from her first days.

Money was the basic problem, as always. The Order was still essentially funded by savings from the last days of the Vestal Virgins, but that was a finite resource that was quickly running down. And as much of it was held in the form of gold coins and jewellery in underground caches, it was, Regina realised quickly, uncomfortably vulnerable to robbery. The only income came from the sporadic earnings of the Order’s younger members, in such jobs as Brica’s in Amator’s bakery. But that was too little and too uneven: few women had ever earned high wages in Rome. And the group was top-heavy with older members like Julia and Helena who had no earnings at all.

Regina had immediately set about establishing a new stream of income.

She decided that the Order should build on its core strengths. It was after all a community run by women, and now firmly founded on respectable Christian principles. And yet it was an open secret, which she saw no harm in leaking, that they could trace their heritage back to the Vestal Virgins, and to the pagan goddess who had kept Rome inviolate for eight hundred years. There were plenty of traditionalists, even among practising Christians, who were attracted to such a combination. To reinforce the image she requested that all the members of the Order wear a simple costume she designed, a long and modest white stola marked with a stripe of purple – she had observed how the simple addition of the colour purple to a garment reassured these Romans.

It didn’t trouble Regina at all that such a sales pitch, based on Christian morality and pagan purity, required the holding of two contradictory beliefs at once.

As to what they could sell to their traditionalist market, Regina, after some thought, settled on schooling. The education of the Empire’s young had always been a somewhat haphazard process. Only the sons of the rich could expect to enjoy a full education at all three of the traditional levels, primary, grammar and rhetoric. Girls and lower-class boys often received only the most basic primary education, at which they were taught reading and arithmetic. But in difficult times parents wanted their daughters to be as well equipped as possible to cope with an uncertain future – and that meant giving them an education as good as any boy’s.

And that was what Regina determined the Order would provide. Teachers of rhetoric and grammar would be hired, and an education for female students up to a level equivalent to a boy’s would be available. During their teaching the students would be housed on the estate, and raised in a properly moral atmosphere. A fee would be charged, of course, but as teachers were shared among many pupils it would be at a much lower cost than if private tutors had to be hired by a single family.

Regina managed to set all this up within three months. After six the first classes were being held. Among the anxious Roman population it had been a great success. By now, the numbers of girls and young women resident here had risen to a hundred, with many more on waiting lists. This had led to a frantic growth in the estate, with buildings being renovated and hastily extended to cope with the new arrivals. And the money was rolling in. She had even begun a scheme whereby through legacies to the Order a family could ensure the education and upbringing not just of daughters but even of granddaughters, in the next generation.

Julia, Helena and the other elders were more than happy to leave the running of it all to Regina, but it was trivial compared to the challenge of running Artorius’s dunon and his ramshackle kingdom. She introduced her own subtle innovations. She stuck to her Celtae calendar, for instance; though she had once protested at its barbarian obscurity, she had grown used to its way of thinking.

And in her new work, she was happy her own objectives were being fulfilled. She had never found a situation over which she had had so much control – never such an opportunity to achieve safety and security for Brica and herself. Indeed, in a sense, the Order, dominated by her own relatives, was itself like an extension of her family.

She had little interest in Julia, though.

After that first meeting with her mother, and after she and Brica had moved into the estate, it seemed that some tension within her had been relieved. This introverted old woman had little to do with Regina’s own vibrant memories of childhood. Sometimes, though, she caught Julia watching her, as if her arrival had stirred up guilt or remorse that she had thought was long buried. If so, Regina would shed no tears.

And anyhow, Julia was not the centre of the family. She was – she and the matres, who were with her now as they had always been.

In the morning – the day of the ceremonies – the news was not good.

The last barbarian assault on Rome had come a mere three years before, in the shape of the Huns under their squat and brutal leader Attila, ‘the Scourge of God’. Pope Leo had met Attila in his headquarters, and had persuaded him to spare the city. But now even the Pope, it seemed, could not find a way to persuade the Vandals to turn back.

Despite the ominous news, Regina was determined that her day of celebration would go ahead.

It had begun, in fact, the evening before, when Brica had come to Regina’s room. It was a tradition for a bride to surrender the relics of her childhood, her toys and childish clothes, to the gods of the lararium. But nothing of Brica’s childhood had come with them to Rome. So they cut a lock of her hair, tied it up and burned it before the matres. Mother and daughter spent the evening quietly, and retired early, with barely a word passing between them, as they had spent so many evenings before.

In the morning Regina and her mother helped Brica prepare for the wedding ceremony. Brica’s hair was dressed in an old Roman way, with six strands separated by a bent iron spear-tip. She wore a simple tunic-like dress without a hem, tied around the waist by a woolen girdle. Over her dress she wore a cloak coloured a gentle saffron, and on her head she donned an orange veil. Briefly she recaptured the brightness and beauty of the girl of the British forests, and Regina’s tough old heart ached at what she had had to do to her daughter.

The morning was still young when the groom and his family arrived.

Castor had been born a slave, the son of slaves. It had only been recently that he himself had been freed, and with his earnings had been able to purchase the manumission of his mother and father. But both parents still wore around their necks the tags of beaten tin that had once marked out their servitude, evidently an act of perverse pride. They kept themselves to themselves, saying little to Regina, or the other elders of the community.

The ceremony itself was conducted immediately. Helena, Regina’s aunt, acted as the matron of honour. She took the couple’s right hands in her own frail fingers. There was a sacrifice – the killing of a small piglet, carried out in the peristylium – and then came the signing and sealing of contracts, which cemented the transfer of the dowry. All this was witnessed by as many of the community’s students who could cram into the atrium. Some as young as five, they were a giggling, breathless mass of curiosity and eagerness, and Regina thought they loaned the ceremony happiness and light, like bright flowers.

Little Aemilia’s birth ceremony was simple and traditional. As it was the eighth day after her birth, the baby was formally given her names: Aemilia as her family name, and the second taken from the name of her mother. The formal registration of the baby at the Temple of Saturn was to take place the next day.

The father, a stolid man involved in money-lending, held the little bundle in his arms and raised her in the air. It was a vital moment for the child, Regina had learned. In Rome, despite its centuries of prosperity, fathers retained the right to reject their children, and the exposure of babies, especially in times of turmoil like the present, was not uncommon.

The coming-of-age ceremony for Venus was more complicated. There was no real Roman tradition to celebrate a girl’s passage from childhood – unlike a boy, who, during the festival of Liber and Libera in March, would dedicate his childish clothes to the household gods, don his toga of manhood for the first time, and then march with his family to the Tabularium for registration. However Regina had decided that some such tradition should be instigated for the girls of the Order. So now Venus was dressed in a simple stola to mark her adulthood, like that worn by the women who had taught her, though without the purple stripe of the seniors. She was asked to dedicate a scrap of cloth bearing a trace of her first bleeding, carefully wrapped in white.

Through all this Regina observed Sulla hovering in the background, his doleful eyes on the girl, and Amator lurked behind him, flushed and already drunk, a cup of wine in his hand.

After the ceremonies, the festivities began. The atrium, peristylium and big reception rooms had been set up for food, music and dancing. When the party started Sulla made straight for Venus. He lavished on her food, wine and attention, and danced with her as much as he could. Regina relished the deepening anguish on Amator’s whitened face.

As the day drew to a close, with the banqueting over and the youngest children already falling asleep, the wedding procession formed up. Tradition had it that the bride should be accompanied by three small boys, one to hold her left hand, one her right, and the third to carry a torch lit from the hearth of her mother’s home. Regina had decided that this tradition should be modified a little, and she had three of her younger students take the place of the boys. The procession, of bride, groom, attendants and wedding guests, would now walk through the streets to the groom’s home. There Brica would throw away the torch, and whoever caught it would be assured a long life. She would smear the door posts with oil and fat, and wreath them with wool. Then she would let her husband carry her across the threshold. Once inside she would touch fire and water symbolically, and then she would be led to the bedchamber. . .

But none of this came to pass.

They had not yet left the compound when the first cries came up from the city. ‘The Vandals! The Vandals are here!’

Regina heard the first screams, saw the first glimmering redness of fires.

Brica clutched her groom’s arm. The wedding procession broke up and the guests milled, carrying their torches, confused. Some of them were too drunk to be truly frightened, and some too drunk to care either way.

Julia came to Regina, wringing her hands. ‘The Vandals attack by night. Everybody knows that. They blacken their faces and their shields, and—’

Regina took her hands and pressed them between her own. Julia’s fingers were thin, the bones as fragile as a baby bird’s. ‘Mother,’ she said. ‘Don’t be afraid. I have prepared. Follow my lead. If you support me, nobody need be harmed. Do you understand?’

Through her obvious fear Julia forced a small grin. ‘You always were the strong one, Regina.’

‘I’ll show you the way. There won’t be room for everybody. Family first, of course. Hurry, Mother!’

As Julia bustled away through the confused crowd in search of Helena and the other elders, Regina pulled Brica away from her groom and her attendants. Castor drifted after them, uncertain. They ran first to the small shrine, where Regina swept up the three matres, and then to the peristylium.

Regina had had a small trapdoor installed here. She peeled back a flap of turf and took a key she wore beneath her dress. The complicated lock was stiff, perhaps rusted, but by using two hands she managed to work its heavy mechanism. Then, with Brica’s help, she lifted the trap to expose a blacked-out shaft, with iron rungs set into the wall.

Brica peered down uncertainly. ‘What is it?’

‘A place of safety.’ Castor had a torch, she saw; she grabbed this from his hands. ‘Castor. Stay here. Guard this place. Don’t let anybody down here. Not yet.’

‘But—’

‘Your wife will be safe here. Will you do as I say?’

‘Yes, mistress.’

‘Brica, follow me.’

With the torch held high, Regina made her way down the iron rungs. It was a difficult journey to make with one free hand, and she felt stiff, heavy, clumsy; she was getting too old for such adventures. But Brica was following.

At the bottom of the shaft Regina found herself standing in an arched tunnel, lined with concrete and brick. The walls were pocked with chambers, shelves and alcoves, as if she had entered a vast cupboard. The roof was only a little higher than her own head, and if she had reached out she could have touched both walls. This tunnel was only part of a great warren of passageways and chambers that had been dug into this soft rock. Everything was blackened by the smoke of torches and candles, and there was a smell of damp and rot.

Brica was fingering her dress, which was streaked with black mud. ‘I am filthy,’ she murmured.

Regina could hear a hint of humour in her daughter’s voice. She hugged her briefly. ‘I doubt if your wedding procession is likely to take place today. Not unless you want a few black-painted barbarians to join it. . .

Brica walked slowly down the narrow passageway. The walls were painted with symbols, lamb, fish, shepherd, Christian symbols, and the alcoves contained objects like lamps and glass vessels – and many, many wrapped-up shrouds. These were bodies, some already centuries old, wrapped in lime-coated cloth. ‘What is this place?’

‘A catacomb. A Christian cemetery, from the days of persecution. They dug out such cellars to bury their dead without interference. The owner of the estate in those days must have been sympathetic. There are many such holes in the ground, here along the Appian Way.’

‘And here you think we will be safe?’

‘The barbarians are not Romans,’ Regina said. ‘They will not even know such places exist. And if they did they would ignore them for the easier pickings of the mansions and churches above the ground. As soon as I learned this place was here I realised its usefulness, and had passageways sunk to it from the house. I used workmen from outside the city – I doubt we will be betrayed.’

‘You always did think ahead, Mother,’ Brica said dryly. ‘We must fetch the others.’

‘I’ll do that,’ Regina said sharply. ‘You stay here. When they come they will be confused, frightened. Drunk! Organise them. Reassure them. I am counting on you, Brica. Look – there is food here, a little water to be had from this spigot, torches to be lit here.’

Brica nodded. ‘I understand.’

‘Good.’ Regina hurried up to the surface.

Julia and the elders had already organised a queue, reasonably orderly, before the gaping hole in the ground, where Castor still stood patiently.

Regina clambered up on a low wall and clapped her hands for attention. ‘We can take only the children, and some women. Julia, you go first, and help Brica. Then the children, the smallest first. If we can take mothers, we will do so. Husbands, fathers, please go to your homes. I know you will all understand your duty.’

She was greeted by sombre, blanched faces. There were grave nods of acquiescence.

The children started to file nervously into the shaft, many of them weeping to be separated from their mothers. Regina saw Venus pass into the ground, and the baby Aemilia in the arms of her mother, Regina’s half-sister Leda.

Sulla came to her. His broad, slightly bloated face was streaked with tears. But Amator was just behind him. Sulla said, ‘Regina, let me come. The Vandals – someone like me—’ There had been rumours of how the Vandals treated those they saw as decadent, of pretty boys being murdered by impalement.

Amator pulled at his arm. ‘No. Come away, my love, come away with me. I will make you safe – you don’t need this witch and her hole in the ground.’

Regina felt a cold satisfaction. She had not planned the arrival of the barbarians that day, but by keeping Sulla and Amator close to her, she had set up this opportunity. And now it was unfolding perfectly.

She stepped close to Sulla and whispered, ‘You can join us.’ You and Amator’s legacy, she thought. ‘But first you must free yourself.’ Sulla looked confused. She let a knife fall from her sleeve – a knife she always carried in these difficult times – and slipped it into his hand. ‘Free yourself.’

His eyes widened. He nodded and pulled away.

Castor approached Regina. ‘Is Brica—?’

‘She is safe.’

He nodded. ‘Soon I will be with her.’

‘No. I have an assignment for you. When the last of us has descended, close the hatch and cover it over with turf. Move the furniture – a table, a bench – and conceal the entrance. Do you understand? I know it means you will be kept apart from Brica. But it is the only way she can be safe. She is counting on you, Castor.’

His eyes narrowed, and she wondered briefly if he read her calculation: that despite the marriage only that morning, already she was separating him from Brica, drawing her back into the family. But he nodded, and hurried to help the elders usher the children to the shaft.

Regina stayed by the trapdoor, helping the students descend into the dark, until she saw Sulla embrace Amator – and Amator fell to the ground, unnoticed in the chaotic confusion in the garden – and then, as the smoke of the fires grew thick in the air, she clambered down into the ground herself.

The Vandals remained in the city for two weeks. They invaded the homes of the rich, broke into the Christian churches, stripped the gilded tiles from the ancient Temple of Capitoline Jupiter. And they murdered, maimed and raped Romans both high and low.

Regina had prepared for a siege. She had installed a lead-pipe feed from the mains water supply, and there were caches of food – dried fruit, meat, nuts. Even if the trapdoor entrance in the peristylium were discovered and broken open, the Catacombs were a warren that extended far underground, and there were many places where the tunnels could be blocked off and defended. There was even another tunnel that led out of here altogether to one of the main city sewers, through which they could find a way to the daylight. It wouldn’t be a pleasant journey, but it would lead them to safety.

Stuck in these soot-stained tunnels, it wasn’t a happy time for anybody. But despite their protests at deprivation, fear for their families and plain discomfort in this place of corpses, Regina knew that her charges accepted that she had delivered them to safety, out of sight of the black-painted monsters rampaging above.

Brica pined for Castor, but Regina was unconcerned. In the final crisis Brica had shown her true loyalties – to the family buried in the ground, not to the boy on the surface – and she sensed that their marriage, even children, would not change that. Brica, after all, carried Regina’s own blood, and the blood of Julia, and it was no surprise that her instincts had in the end proved similar.

At last the Vandals marched back to their camps, with thousands of captives and wagons piled high with plunder. Regina kept her charges safe until she was certain the last of them had gone.


Chapter 29

It was only two days after her meeting with Giuliano that Rosa came for Lucia. Maria Ludovica had, peacefully, died. And Lucia must be prepared.

It took a month. Then the day of her final induction arrived.

In a small chamber, deep on the third level, Lucia was asked to strip. She was examined quickly by a female doctor. In the last few days she had already endured a whole battery of medical tests.

Then she was dressed in a simple smock-like dress called a stola. It was white, but with a little purple fabric sewn in. The cloth was very soft, and she wondered how old it was. Her watch and bits of jewellery were taken from her. She wasn’t allowed any underwear; she would be naked, save for the stola. But she was given leather sandals to protect her feet from the cold rock. Murmuring wordlessly, Pina plaited Lucia’s hair and tied it up into a bun.

Nothing had been explained to Lucia in advance. She did not know what to expect today. Since Pina had woken her that morning she had felt detached – as if she was a mere observer of what her body was going through, or as if she was fading back into the ghost-like, invisible, unreal figure she had become during her ostracism. She only wanted to be part of the Order, a sister again. She didn’t want her head cluttered up with more questions. She simply accepted each event as it happened, trying not to think any further.

But she was glad Pina was here. Lucia had asked for her. At this strange time it would be comforting to have somebody who knew her so deeply close by.

Pina led her from the brightly lit changing room, out into the dark.

They followed a narrow, dank passage. Arches supported the roof – small red bricks embedded in thick mortar, just as you would see in Rome’s imperial ruins. This was a very old place, she thought, very old indeed.

They came to a small, poky chamber. It was a kind of theatre, Lucia realised. It had a raised stage, rooms for actors and scenery, and curved rows of seats, all carved from the tufa. It was very primitive, more or less cut out of the raw rock, and could hold no more than fifty people or so, but an elaborate chrome kissing-fish logo adorned one wall. There was a couch on the stage, which was otherwise bare.

The lighting was dim and smoky, coming from lamps in alcoves carved into the walls: Lucia could smell burning oil. And it was cold. She felt goosebumps on her arms, and her nipples hardened with the cold and pushed against the fine cloth of her shift. She longed to cover herself with her hands, but she knew she must not.

Rosa was here, waiting for her, and Rosetta, one of Lucia’s sisters from her age group, and a couple of older women she didn’t recognise. All of them were dressed in simple garments, like her own stola. Rosetta’s shift had no purple inlay, though, and the round-eyed girl was wearing training shoes and socks.

The older women – ‘older’ meaning perhaps Rosa’s age – looked at her intently. She sensed hostility in their steady glare, as if they didn’t really want her to be here, as if they would have preferred it to be somebody else. Rosa by comparison seemed triumphant, glowing. Lucia remembered how Rosa had said she had had to fight to ensure Lucia’s acceptance as a new mamma. Perhaps these two women had fought for other candidates. Lucia knew nothing of these battles. But she was still fragile from her ostracism, and she quailed from their glares; she didn’t want anybody to dislike her.

And, finally, two very old-looking ladies sat in wheelchairs. They were swathed in silvery high-tech heat-retaining blankets that looked very modern and out of place here. They were matres, mamme-nonne – perhaps even older than Maria Ludovica. Their eyes were like bits of granite, sparkling in the lamplight as they stared at Lucia.

Rosa walked towards her, smiling. She was holding three little statues; they were the tiny, crudely carved figures from the alcove. ‘Lucia, welcome to your new life.’

She turned away and began to talk softly in an unfamiliar language – it was Latin, Lucia realised after a time. Occasionally the mamme-nonne mumbled responses. Their voices were as dry as dead leaves.

Rosa beckoned Pina forward. Pina produced a small, folded white towel. She unfolded this, to reveal a scrap of linen, stained brown.

Lucia recoiled.

Rosa said, ‘A little of your first bleeding. You tried to destroy it all, didn’t you? It took poor Pina a long time to find it. Well, now we can finish the job.’

Rosetta carried over a lamp. It was just a wick floating in a pot of oil, small enough to hold in cupped hands. Rosa fed the bit of cloth to the lamp’s flame. It scorched, curled up and vanished.

All through this the matres were chanting bits of Latin – the same phrases, it seemed, over and over.

Lucia whispered to Pina, ‘I don’t understand what they are saying.’

‘That your blood is precious,’ Pina whispered back. ‘And they are saying, “Sisters matter more than daughters. Sisters matter more than daughters”. . .’

‘It’s just like kindergarten,’ Lucia whispered, trying to make her voice light.

Pina forced a smile. But her eyes were wide, scared.

‘Now,’ Rosa said, ‘it’s time.’ She looked past Lucia’s shoulder.

Giuliano stood on the stage, beside the couch. He was wearing a shift like Lucia’s, and he was barefoot. He was looking at her with an intensity that burned through his smile. And an erection pushed out the front of his smock.

Rosa and Pina took her hands and led her towards the couch on the stage. The others were watching, wide-eyed Rosetta, the matres with their eyes like hawks. They chanted Latin, and Pina softly translated: ‘Your blood is the blood of the Order itself. It must not be mixed with water. I think that means, diluted by the blood of an outsider, a contadino. Your blood is precious . . .’

It was like a dream – the rhythmic chanting, the uncertain light, the ancient, rounded walls of the theatre – everything was unreal save the prickle of cold on her arms. Yet she submitted, as she had at each step.

On the stage, Rosa bade her lift her arms. With a swift motion Pina and Rosa peeled her shift up and over her body. She was left truly naked now, and the little warmth that the cloth had given her was gone.

When she met Giuliano’s eyes, she thought she saw uncertainty. She wondered what he was thinking, how he was truly feeling. But then his gaze strayed to her neck, her breasts, and she was alone again.

Submitting to Rosa’s gentle prompting, she lay down on the couch. It was covered by a thin mattress and a rich crimson cloth, but the couch felt hard under her back, and the cloth prickled her skin.

‘Lift up your arms,’ Rosa whispered. ‘Welcome him.’

Lucia did as she was told.

She was looking up at the ceiling, grimed by centuries of smoke, through the frame of her white arms, her limp fingers. In this frame appeared Giuliano. She felt his hands on her thighs. She opened her legs. He lifted up his shift, and placed his arms to either side of her body, to support his weight. His face descended towards hers like a falling moon. She folded her arms over his back; she felt a mat of thick hair there.

Unbidden, a memory of Daniel’s face floated into her mind.

‘This is the end of my life,’ she whispered to Giuliano.

He frowned. ‘We mustn’t talk.’

‘The end of all choices—’

‘I will be gentle.’ He leaned down and kissed her on the lips. She smelled garlic and fish on his hot breath.

She still had Daniel’s business card, hidden in a corner of her bag.

When Giuliano entered her it hurt, terribly.

*

Once the ceremony was over, Rosa told Lucia that she would never see Giuliano Andreoli again. Love, it seemed, was over for her.

And it was only a few days after the ceremony that she found out she was pregnant.


Chapter 30

In the morning of every seventh day, the Order’s governing Council would meet in the Crypt’s peristylium. Such meetings dated back to the difficult times after the Vandal incursion, already fifteen years ago, when the seniors, Julia, Helena and Regina, had gathered with selected others to thrash out the priorities for the week.

Regina, now sixty-five years old and, since her mother’s death, the most senior survivor of the Order’s founding days, had deliberately developed a habit of being late for these meetings. This morning, instead of making for the peristylium, she began her day with a walk to the Crypt’s furthest reaches, where the tunnels were steadily being extended into the soft tufa rock.

These days the Order employed experienced miners for this work. They used socketed picks and axes, and carried out rubble in framed leather sacks. To crack harder rock faces they would set fires; water would be thrown on the heated rock, and the sudden cooling would shatter the face. All this used a lot of wood, and more wood was required for lumber to prop up the shafts they dug; there were generally more lumbermen at work, in fact, than miners.

The miners were working under much the same conditions as in mines of coal and metal ore across Europe. Their working lives in these dark, sulphurous, smoke-choked conditions were short – not that that mattered, as most were slaves. But here, of course, their legacy would not be what they extracted from the ground but the holes they left behind.

When the miners had roughly shaped out the new chambers and corridors, engineers followed to line and reinforce the walls with concrete, which they would later face with brick. The concrete was made from an aggregate of stone and tile set in mortar made with water, lime and a particular volcanic sand called pozzolana. Concrete-making like this took a toll on the slave labour used to ram it in place. But the use of that labour made it immensely durable.

The work was going ahead satisfactorily. After a curt talk with the foremen, Regina made her way back to the core of the Crypt, and, reluctantly, the Council meeting.

When she arrived, the meeting was well in progress – as it ought to have been, for Regina would fly into a fury if the sessions were held up for her absence.

Leda, Regina’s half-sister, was in the chair. Leda, in her fifties, was a thickset, competent-looking woman. Brica was here, heavily pregnant once again, with her first daughter Agrippina at her side. Brica looked tired, her face drawn, and Agrippina held her hand in silent support.

The business in progress was a matter of reallocation. Leda said, ‘Three days ago the air in domain seven was notably foul, but when we moved cohort thirteen up from the second level, we discovered that the cold there became uncomfortable. I suggest we restore thirteen to the second and reallocate fifteen to the first . . .’

It was complicated but routine business, and Regina was happy to sit back and allow the discussion to continue. She noted approvingly that Aemilia, daughter of Leda and now fifteen years old, was painstakingly recording the meeting’s deliberations on a series of wax tablets. Regina had always insisted on good record-keeping. Records were the Order’s memory, she said, and she who forgets her past is doomed to a short future.

And on the specific issue of quarters allocation – or ‘huddling’, as some of the younger members called it – analysis of several years’ allocation records, and the movement of the air through the corridors in response to the shifting of warm human bodies, had yielded some valuable lessons in the endless quest to keep the Crypt’s air fresh.

Of course this place was not really a peristylium, for it was buried deep underground. But in a moment of fancy on Regina’s part the plastered walls had been painted with vines and flowers, and the little chamber had been equipped with marble paving stones, trellises and stone benches and low tables, just like a real garden. There was even a flower bed here, of sorts, in a stone tray; but all that grew were mushrooms, prettily arranged, buttons and folds and parasols of grey, brown and black. Regina was fond of the place. Something about it reminded her of the ruined bathhouse in Julia’s villa, where she had once discovered a secret garden of wild flowers. There was even a small, somewhat amateurish mosaic pavement, inset with the symbol some of the younger members of the Order had taken to favouring: two fish, like the old Christian symbol, but face to face, mouth to mouth, like sisters sharing a secret.

As the Council members talked on two young girls were washing down the walls, a regular chore necessary throughout the Crypt to keep the walls and ceilings from blackening with soot and lichen.

All the women at the meeting wore simple tunics and dresses with a woven-in purple stripe: all the same design. There were no uniforms here, no status; this was not the army, or the Senate, and Regina had always been determined to keep it that way. She had even resisted attempts to formalise the religious aspects of the Order’s life. There would be no hierarchy of clergy here, no pontifices, for that was just another way for power to accumulate in the hands of the few. The Order itself was more significant than any individual.

Even, as she reminded herself every day, Regina.

She returned her attention to the meeting, which had moved on.

Leda read from a tablet in her clear voice, ‘This correspondent is called Ambrosius Aurelianus,’ she said. ‘He claims to be a general on the staff of Artorius, the riothamus of Britain.’ She looked expectantly at Regina.

Regina said, ‘I remember him.’ Ambrosius the bright boy, fierce and strong and handsome, willing to give his life for the dreams of the riothamus – a man in his forties now, she supposed, and yet still, it seemed, willing to follow the old dream. She was a little surprised to hear that Artorius was still alive, still battling on foreign fields.

The Council had fallen silent. They were looking at her.

‘What? What did you say?’

‘This Aurelianus is coming to Rome,’ Leda repeated patiently. ‘He wants to meet you. He has sent this note.’

‘No doubt after money to waste on soldiering,’ Regina growled.

‘It would do no harm for you to meet him,’ Leda suggested. ‘As you always tell us, you never know what might come of it.’

‘Yes, yes. Don’t nag me, Leda. All right, I’ll meet him. Next?’

Next, Messalina got carefully to her feet. Daughter of the long-dead Helena, she was about the same age as Regina, but time had not been kind; she was plagued with arthritis. She said, ‘I have decided I should stand down from the Council.’ She spent some time apologising for this, blaming her health, and emphasising what an honour it was to have served. ‘I suggest that Livia take my place.’ It had become the custom for outgoing Council members to nominate their successors. Livia was her sister, another cousin of Regina’s. ‘Livia is five years younger than I am, and her health has remained strong, and— ’

‘No,’ said Regina flatly.

The others looked round at her, shocked. Messalina stood at a slight lean, her fingertips resting on the marble tabletop, watching her warily.

Regina said, ‘I’m sorry, Messalina. Livia is a fine woman. But I think she would be a poor choice.’ Regina pointed boldly at Venus – daughter of Messalina, here to assist her mother, and save for Aemilia and Agrippina, at thirty the youngest person present. ‘Venus has contributed many times to the business of this group. She will fill her mother’s place well.’

Venus, once the object of Sulla’s adolescent lust, had matured into a capable woman. She looked pleased, but a little frightened. But Messalina stayed on her feet some time, quietly arguing; she did not want to criticise her daughter before this group, but obviously thought her sister would be a better choice.

Leda pressed Regina to give a reason for her recommendation. Regina was not sure she could have articulated it. She had always made her decisions by instinct, and then had to rationalise them later. But it was best for the Order; she was sure of that.

A precedent had to be set. She knew in her heart that the Order could not be entrusted forever to its most senior members. While she had not slowed down as much as poor Messalina, she knew she would not last for ever. She did not want the Order to be dependent on her. On the contrary, she wanted assurance that the Order would long survive her. She would like to arrange things so that anybody of healthy mind could serve on the Council and the business of the Order would still be done.

In fact, if she could have found a way, she would have abolished the Council altogether. The Order’s systems, operating independently, should sustain it – just as once the systems of taxation and spending, of law and class, had sustained the Empire itself far beyond the life of any one person, even the greatest of emperors.

Even though no individual human was immortal, there was no reason why the Order should not live for ever. But to do that it had to shake off its reliance on people.

Of course, as the talking ran down, Regina’s decision was upheld. Venus was welcomed to the select group of twelve Council members with a ripple of applause.

Messalina resumed her seat with ill grace. There was personal tension here, for Messalina had been a member of the Order long before her cousin Regina had arrived from Britain, with her rough accent and brisk ways: Regina was still a newcomer here, even after seventeen years. But Regina brushed that aside. Such things mattered nothing to her, as long as she achieved what she set out to achieve.

After a little more business the meeting wound up.

Brica approached her mother. Deep in her sixth pregnancy, she walked almost as cautiously as old Messalina, and she propped her hands on her back for support. Beside her, her eldest daughter Agrippina walked with eyes shyly downcast.

Regina smiled, and put her hand on Brica’s bulge. ‘I can feel her, or him,’ Regina said. ‘Restless little soul.’

‘She longs to be out in the world – as I long for her to be out too.’

Brica truly did look exhausted. She was in her forties now, and this child, her third by her second husband, had proved especially trying. Besides, that new husband was not so supportive as dull but good-hearted Castor – who had eventually fallen in love with a woman from beyond the Order, and now lived in contentment with a young second family in a jostling suburb, safe from the subterranean strangeness of the Crypt. But Agrippina had been a strong support as she had grown, as had Brica’s second daughter, eleven years old, named Julia for her long-dead great-grandmother.

It was Agrippina, as it happened, that Brica wanted to talk about.

‘Her bleeding has begun,’ Brica said softly, and Agrippina’s face purpled. ‘It is time for her celebration – the first of my children to become a woman.’ Brica hugged her daughter. ‘Already the boys watch her – I’ve seen their eyes – and soon she will be having babies of her own.’

‘Oh Mother,’ muttered the wretched Agrippina.

‘I’ll be a grandmother,’ said Brica. ‘And you, Mother, a great-grandmother. With Agrippina fertile I won’t be having any more children of my own. I hope this will be the last before my change . . . As for the ceremony—’

‘No,’ said Regina sharply.

Agrippina looked at her in shock.

Brica said, ‘But every girl since Venus – on my own wedding day, as you remember well, Mother – has been celebrated.’ Anger flared briefly. ‘What are you saying? That my daughter, your own blood, isn’t good enough for such an honour?’

‘No, of course not.’ Regina thought fast, but inconclusively. It had been another impulsive decision, whose basis she didn’t yet understand herself. ‘I didn’t mean that. Of course you must plan the ceremony,’ she said, seeking time to think.

But she and Brica were of course long-established combatants, and Brica had caught that note of sharpness. She glared at her mother, but her face was a hollow-eyed mask of fatigue, and she clearly did not want to argue.

Brica took her daughter’s arm. ‘Fine. Come, Agrippina.’ And they left the peristylium without looking back.

Since that dreadful time when the Vandals had ravaged Rome, things had changed greatly for the Order.

As the Order’s wealth had increased, a great deal had been invested in the estate on the Appian Way, which today served primarily as a school. But even more money had been sunk underground.

The use of the Catacombs had proved so obviously valuable that nobody had objected when Regina had suggested extending and modifying them. The old cemetery directly beneath the house remained, almost unmodified; for a Christian order it would have been disrespectful to have disturbed such a shrine. But the tunnels had been greatly extended, and new rooms and passageways had been dug into the soft rock.

After fifteen years of steady burrowing the Order’s underground warren, buried deep in the Roman ground, had spread over two levels. It housed three hundred people, almost all of them women and children. It was comfortable, once you got used to the dim light and cramped corridors. Of course the Crypt would always be dependent on the surface world, for an inflow of food and water, an outflow of sewage, and for money and building materials and labour: the complex could never cut adrift of the world, like a ship sailing away into an underground sea. But the Council had done all they could to maintain a wide range of links and relationships with suppliers and customers and allies in the outside world, making their sources as diverse as possible, so they were dependent on no one group or person.

As the depth of the Crypt had increased, incidences of flooding or collapse had been dealt with by brute force, with the application of plenty of Roman concrete and brick. Problems with ventilation and heating had been more insidious. Air shafts had been dug out, to be concealed above ground as artfully as possible. Fires were lit at the base of some of these shafts, so that the rising air would draw fresh breezes through the tunnels – a practice adopted from deep mines, many of whose engineers Regina had hired to supervise the extension of the Crypt.

But the air shafts alone weren’t enough. There had been a near disaster when a group of five students had been found unconscious, the air in their room foul, a stagnant puddle at the end of a corridor. It had been fortunate for all concerned, Regina thought, that only one student had died – and that her parents, a stoical equestrian family, had been happy to accept the death of their elder daughter as a price to be paid for the safety of their two younger children, both also with the Order. After that incident an elaborate air-monitoring system had been evolved. In every passageway and room there were candles burning, bits of reed dangled from the walls to show the air currents, and caged birds sang in most of the main chambers and corridors.

And it had been found that the simplest way to adjust the environment was by moving people.

A person blocked the flow of air, consumed its vital goodness, and pumped a lot of heat into it besides. So you could improve the flow of air into a problematic region by simply evacuating the passageways around it and moving the people somewhere else. You could likewise cool an area by taking out its people – or warm it up, by crowding more people in. It was impossible to solve every problem by ‘huddling’. The kitchens, and the nursery and creche where the Order’s babies were cared for en masse, were a constant difficulty. But on the whole, with careful monitoring and analysis, the system worked well, and was becoming increasingly effective as they learned.

Of course there were many grumbles at this regime of constant shifting, but people had adapted. Space had been at a premium from the beginning, so you weren’t allowed to bring a great deal of personal baggage into the Crypt in the first place. And furniture in each dormitory room was becoming uniform, so it made no real difference where you were.

As far as Regina was concerned, this constant uprooting was an unexpected side-benefit. Regina wanted every sister to think of the whole Crypt as her home, not just her own little corner of it.

Meanwhile Order members began to spend an increasing amount of time underground.

In the Crypt there was no summer or winter, and no threats from barbarians or bandits, and no disease, as all the food and water was clean. And it was safe in here, safe and orderly in a world that was becoming increasingly threatening. To the children who had been born here, in fact, it was the above-ground world that seemed strange – a disorderly place where the wind blew without control and water just fell from the sky . . .

One day, Regina mused, somebody would be born in the Crypt, would live out her whole life underground, and then die here, her body being fed to the ventilation furnaces, a last contribution to the Order. Regina would not live to see it happen, but she was sure that grand dream would soon be fulfilled.

Regina met Ambrosius Aurelianus seven days later. He stood in the Forum, listening to an orator who declaimed the ruin of the world to a cheerful crowd. He wore the leather armour of a Celtae warrior, even here in the heart of Rome. Ambrosius had aged, but he was much as Regina remembered – the stocky frame, the sturdy, determined face. His startling blond hair was receding, and a deep scar disfigured one side of his face. But his blue eyes held the same warm zeal she remembered from Artorius’s war councils, all those years ago in Londinium.

He greeted her with clumsy gallantry, insisting she hadn’t changed.

She snorted at that. ‘You are a fool, Ambrosius Aurelianus, and from what I remember you always were. But you are a brave fool to try such endearments on a vicious old hag like me.’

He laughed. ‘I have the diplomatic skills of most soldiers, madam. But I am glad to see you.’ It was strange to hear the British language spoken so fluently; even Brica rarely spoke more than the odd phrase nowadays.

They walked to a tavern she knew, a respectable popina, not far from the Forum; it was built in a cellar, and its dark, sweet-smelling interior, reminding her of the Crypt, made her feel at home. Ambrosius bought a pitcher of wine, which she drank with water and flavoured with herbs and resin. He seemed hungry, and ordered olives, bread and roasted meat cut into cubes; he said he relished the richly flavoured Roman cuisine.

He described his visit. He was staying with a rich sponsor who entertained him with lavish Roman hospitality. ‘They say that everybody should see Rome before they die, and I am glad I have done as much.’ Regina was sure he was sincere. Despite times of trouble and uncertainty, the crowds in the markets were as busy and affable as ever, there were still wrestling matches and the slaughter of beasts in the Amphitheatre, and chariots still raced around the Circus Maximus. ‘But there are so many empty spaces. It seems to me that Rome’s statues must outnumber the living.’

‘Perhaps. But it is not statues you have come to visit, Ambrosius Aurelianus, for statues have no purses.’

He grinned ruefully. ‘And you never were a fool . . . No wonder Artorius always relied on you. And he needs you again, Regina.’

He gave her a brief account of Artorius’s career since her departure. His kingdom, based on the dunon, still thrived. But the Saxons continued their relentless advance. One leader called Aelle was proving particularly troublesome; he was said to have ambitions of founding yet another new Saxon kingdom on the south coast. Only Artorius, it seemed, offered any resistance to the Saxons’ expanse, and their terrible cleansing; Regina listened somewhat impatiently to tales of his glorious exploits.

But his grander dreams remained. Each time the Saxons were driven back, Artorius would take his troops away to Gaul, where he continued to campaign season after season against the troops of the new kingdoms that were coalescing there, and even against the remnant Roman forces – all part of his long-standing ambition to march on Rome itself and claim the purple.

And, of course, Ambrosius was here to request money to support Artorius’s campaigning, money from the Order’s already-fabled coffers.

‘How ironic,’ Regina said. ‘That you have come to Rome to seek funds, so you can return with soldiers!’

Ambrosius spread his hands. ‘One must do one’s duty, no matter how ironic.’

Artorius must have been desperate even to have considered such an approach, she thought; and that made her decision not to waste any of the Order’s funds even easier to make. ‘Here we celebrate life, not death,’ she said. ‘Here each life is to be cherished, not spent like a token in some military adventure. That is our fundamental philosophy – it has always been my philosophy. I have said as much to Artorius, not that I imagine he listened.’

Ambrosius was a man of sense, who didn’t believe in wasting time. He didn’t try to change her mind. ‘I suspect Artorius already knows your answer,’ he said wryly.

‘Yes, I suspect he does. Wish him my blessing.’

She urged Ambrosius to stay for another day, for tomorrow there would be the coming-of-age ceremony, which she invited him to attend. ‘I would like you to leave with positive memories,’ she said.

He agreed to stay.

He told her something of the fate of Durnovaria, the town closest to Artorius’s dunon. Its decline had never been reversed, and now it had been abandoned for perhaps forty years. ‘In places you can see where the buildings used to be, from courses of stone, rectangles and lines across the ground. But otherwise it is like a patch of young forest, where oak trees are spreading and foxes lurk, with only a few hummocks to show that once a whole town existed . . .’

It was only after their conversation was over that Regina remembered the ceremony she had invited him to would be the awkward affair of Agrippina, her granddaughter.

Fifteen years after the first of these ceremonies, for Venus daughter of Messalina, the coming-of-age celebrations had evolved their own rituals, as had so many of the practices of the Order. But this time, Regina felt instinctively, a new precedent must be set.

At first Regina let events follow the time-honoured pattern. Agrippina’s sisters, aunts, cousins and mother formed a circle around her on the stage of the Crypt’s tiny theatre. They were in a pool of light cast by an array of lanterns and candles, and they were surrounded by as many of the Order as could squeeze in.

The only male, apart from some small boys with their mothers and sisters, was Ambrosius. Standing tall in his dark brown armour, amid women and girls in their costumes of white and purple, he was like a pillar of male strangeness, utterly out of place.

As the final preparations were made, Regina approached him, amused. ‘You don’t look terribly comfortable.’

‘I can’t deny that,’ he said, and he mopped his neck. ‘It is the low ceilings. The dense air. The smell.’ He eyed her uneasily. ‘I don’t wish to give offence – perhaps you have become used to it. It is a smell of people – or of animals, perhaps – almost like the Amphitheatre, during the hunting shows.’

‘And this makes you uncomfortable. You, a veteran of a hundred battlefields!’

‘Then there’s the sameness. Everywhere I look I see the same corridors, the chambers, the decorations – even the same faces, it seems. Those beautiful faces – those haunting eyes, like slate – I feel buried in this pit of yours, turned around, dizzy. It isn’t for me!’

‘It isn’t meant for you,’ she said sharply.

The little ceremony began at last. Agrippina blushed prettily, and her gravid mother held her hand. Agrippina dedicated her childish clothes to the matres by feeding them into a brazier, and was given her first adult stola, white with a fine purple line woven in.

But when it came to the point where Agrippina was to burn a scrap of linen stained with a little of her first bleeding, Regina stepped forward.

‘No,’ she said loudly, into a shocked silence. She had had time to think through her first instinctive refusal of this event, and she thought she understood what must be done. She took the scrap of linen from Brica, and held it up. ‘This is to be destroyed, but not celebrated.’ She fed it into the brazier, and as the little flames licked she heard the shocked gasps of those who watched. She took Agrippina’s hand and placed it over Brica’s swollen belly. ‘This is what is important. This, your unborn sister.

‘Agrippina, your bleeding is no shame. But you are to hide it from others, and you will not remark on it. Your life belongs, not to your daughters, but to your sisters – the one here in Brica’s belly, and those born thereafter. When Brica’s blood dries – well, perhaps then your turn will come to serve. But until then, if you choose to bear a child, then you will bear it beyond these walls.’

Agrippina looked terrified. ‘You would exile me for becoming pregnant?’

‘It is your choice,’ said Regina. Though her tone was gentle, she knew the menace in her words was unmistakable. She turned and faced the watching group. ‘Do not question this. It must always be so – not because I say it, but because it is best for the Order. Sisters matter more than daughters.’

For a moment Brica faced her, and Regina thought she saw a spark of defiance in her daughter’s eyes. But Brica was heavily pregnant, worn out by fifteen years of pregnancies – and besides, she had been defeated by Regina long ago. Her shoulders slumped, she led a weeping Agrippina away.

Regina felt a twinge of guilt. Why did it have to be like this? Why did she have to inflict so much pain on her children? ‘Because it is for the best,’ she muttered. ‘Even if they cannot see it.’

The group broke up, avoiding Regina. Only Ambrosius was left watching her, his eyes wide.

Later, in her office, they drank watered wine. Ambrosius was cautious, watchful.

She smiled, tired. ‘You think I am a mad old woman.’

‘I understand nothing of what I have seen here,’ he said honestly. ‘Would you really turn her out if she got pregnant?’

‘Agrippina has spent almost all her life in the Crypt. What lies outside, the disorder, the chaos – even the weather – rightly terrifies her. But it would be for the best.’

‘She is your granddaughter,’ he said hotly. ‘How can you say such an exile would be the best for her?’

‘Not for her,’ Regina said. ‘The best for those who follow.

The best for the Order . . . It is hard for me to understand too,’ she said bluntly. ‘I follow my instincts – make my decisions – and then try to understand why I do what I do, where is the rightness.

‘But consider this.’ She poured a glass of wine. ‘We are safe in here, and we are bound by family ties. In fact we are so crammed in that it is only family ties that keep us from murdering each other. But with time family ties weaken. How can I keep that from happening?

‘Imagine this wine is the blood of my daughter – blood that is mine, mixed with that of a buffoon called Amator – he does not matter. Brica gives birth.’ She poured some of the wine into a second glass, and mixed it with water. ‘Here is Agrippina – half the blood of Brica, half of her father – and so only a quarter mine. But if Agrippina were to have a child – She poured the mixture into another glass, diluting it further – ‘Agrippina’s blood is mixed with the father’s, and so is only an eighth mine.’ She sat back and sighed. ‘My grand-daughter’s blood is closer to mine than is my greatgranddaughter’s. And so I want more granddaughters. Do you see?’

‘Yes, but I don’t—’

‘We can’t leave this Crypt,’ she snapped. ‘We have no arms, no warriors to protect us. And though we are expanding our space, our numbers expand faster. We can’t support too many babies at once – we don’t have the room. Now –’ She pushed forward the glasses. ‘Suppose I have to choose between a baby of Agrippina’s, or another baby of Brica’s. Brica’s baby would be closer to my blood, which would bind us more tightly together, and, if Agrippina were to support her mother, might actually have a better chance of living to adulthood. Which should I choose?’

He nodded slowly. ‘Yes, I see your logic – sisters matter more than daughters. It is better for Agrippina to support more sisters than to have her own children. But it is an insane logic, Regina.’

‘Insane?’

‘It is better for you, perhaps, if you accept this hot logic of the blood, even better for your Order – but not for Agrippina.’

She shrugged. ‘If Agrippina doesn’t accept it, she can leave.’

He said gently, ‘You are like no woman I ever encountered. Like no mother, certainly. And yet you endure; I can’t deny that.’ He stood and began pacing around the room, fingering the hilt of the dagger at his belt. ‘But I must get out of here,’ he said. ‘The airlessness – the closeness – forgive me, madam.’

She smiled, and rose to show him out.


Chapter 31

The changes in her body seemed to come terribly quickly. She passed water almost hourly. Her breasts swelled and became sensitive. She tried to maintain her normal life – her classes, her after-hours work in the scrinium – but if she had stuck out from the crowd before, now it was by a mile.

She sat with Pina in a refectory. ‘Before they ignored me. Now they stare the whole time.’

Pina grinned. ‘They’re just responding to you. A very basic human reaction. You glow, Lucia. You can’t help it.’

‘Do you think they envy me?’ She looked at her friend. ‘Do you?’

Pina’s expression became complex. ‘I don’t know. I will never have what you have. I can’t imagine how it feels.’

‘A part of you wants it, though,’ Lucia said bluntly. ‘A part of you wants to be a mother, as all women were mothers, in primitive times.’

‘But what we have here is better. Sisters matter more than daughters.’

‘Of course,’ Lucia said mechanically. ‘But I’ll tell you what, if anybody does envy me, they can watch me throwing up in the mornings.’

Pina laughed. ‘Well, you can’t go on working in the scrinium.’

‘No. I distract everybody.’

‘Shall I speak to Rosa? You ought to continue your schooling. But perhaps they will find you an apartment down with the matres.’

‘Wonderful. Order my false teeth and smelly cardigan now . . .’

The day after that, her morning nausea was worse than ever.

Soon she felt so exhausted that she had to give up her classes as well as her work.

By the sixth week, as Pina had suggested, she was moved to a small room in the deep downbelow.

It was dark, the walls coated with rich flock wallpaper and the floor thickly carpeted, and it was cluttered with ancient-looking furniture. It was an old lady’s room, she thought miserably. But she had it to herself, and though she often missed the presence of others, the susurrus of hundreds of girls breathing all around her in the night, it was a haven of peace.

Her body’s changes proceeded at their own frightening pace, and the weight in her belly grew daily. From the eighth week a doctor attended her twice a day. She was called Patrizia; she might have been forty, but she was slim, composed, ageless.

Patrizia pressed Lucia’s gums, which had become spongy. ‘Good,’ she said. ‘That’s normal. The effect of pregnancy hormones.’

‘My heart is rattling,’ Lucia said. ‘Though I feel sleepy all the time, it keeps me awake.’

‘It’s having to work twice as hard. Your uterus needs twice as much blood as usual, your kidneys a quarter more.’

‘I am always breathless. I pant – puff, puff, puff.’

‘The foetus is pressing on your diaphragm. You are breathing more rapidly and more deeply to increase your supply of oxygen.’

‘I can feel my ribs spreading. My hips are so sore I can barely walk. I get pins and needles in my hands and cramp in my feet. I either have constipation or diarrhoea. I am a martyr to piles. My veins make my legs look like blue cheese—’

Patrizia laughed. ‘All this is normal!’

‘Yesterday I felt the baby kick.’

Patrizia, for once, hesitated. ‘Perhaps you did.’

‘But this is my eighth week. I am still in my first trimester!’ Patrizia looked down on her. ‘Somebody has been reading too much.’

‘Actually, I have been looking up the internet on my mobile phone.’ And from that she had learned the startling fact that among contadino women a pregnancy would last nine months, and you would not expect to have more than one child a year . . .

‘There is nothing for you to learn on the internet. Child, we have been delivering babies here for the best part of two thousand years – our way, and successfully.’ She placed her hand on Lucia’s forehead. ‘You must trust us.’

But after that conversation Patrizia took her mobile phone away.

In the weeks that followed, the changes in her body only seemed to accelerate. She was subject to many more tests, some of them conducted with very modern equipment. She had a chorion biopsy, and a foetoscopy, and an alpha-foetoprotein test, and amniocentesis. Her baby was imaged with ultrasound. She was astonished at its size and development.

And then – just thirteen weeks after her sole intercourse with Giuliano – she went into labour.

Everything was a blur. She found herself squatting, naked, in a darkened room. Pina was behind her, supporting her under her armpits. Pina spoke to her, but she couldn’t hear what she said. There was little pain, for electrodes taped to her flesh were passing currents through her back.

Patrizia was here, working competently, calmly, and quickly. And she was surrounded by women – Rosa, other doctors and nurses, even some of the matres, a great huddle of femaleness, touching her, stroking her belly and shoulders, kissing her softly, their lips tasting sweet, somehow reassuring.

In the last moments there was a sense of calm, she thought. It was oddly like a church. People spoke softly, if they spoke at all, and every eye was on her. She was the centre of everything, for once in her life, the whole Order following the rhythms of her own body.

But it is only thirteen weeks, she thought, deep in her mind. Thirteen weeks!

The labour was as rapid as the rest of the pregnancy. When the baby crowned, she felt a burning sensation around her vagina, and then only numbness.

They showed her the baby briefly. It was a girl, a little crimson mass, but, Patrizia assured her, strong and healthy. Lucia held her, just for a moment.

Then Patrizia gently took the baby back. The nurses wrapped the baby in blankets, and receded out of sight. Patrizia pressed an infuser at Lucia’s neck, and the world slipped away.


Chapter 32

As she grew older, in the smoky, unchanging warmth of the Crypt, time flowed smoothly for Regina, despite her careful calendar-keeping and record-making. Still, she often thought back to her last meeting with Ambrosius Aurelianus, and of her treatment of Agrippina. Her actions then had had significant consequences – that day, at least, had become memorable.

Three years after that day, Julia, the younger sister of Agrippina, reached the time for her own menarche – and yet no blood flowed. It was not until her eighteenth year, in fact, four years older than her sister, that her bleeding finally began, and even then it was fitful. Julia was a cheerful, competent girl, more confident in fact than her older sister, but it had been as if her body itself had been frightened by the treatment Agrippina had received from Regina, and had wished to postpone the same for as long as possible.

Regina welcomed this strange development – even though it scared her a little to think that such strange powers might exist in the world, in her.

Some time after that, she heard of another consequence of that fateful day.

Artorius had mounted his last campaign. Thanks to the treachery of his ‘ally’ the imperial prefect Arvandus, he had finally been defeated, by the Visigoth king Euric. He retreated to the kingdom of the Burgundians, after which nothing more was heard of him. He certainly never returned to Britain; he was probably dead.

Perhaps if she had stayed at his side, Regina wondered, her cunning might have kept him alive a little longer. But any money she had given Artorius, any support, would merely have been frittered away on one more campaign, one more battle, until death finally caught up with him.

Ambrosius Aurelianus went on to greater glories, though. After Artorius, his own leadership qualities emerged, and his defeat of the Saxons at the battle of Mount Badon granted the British a respite. It was a feat that won Ambrosius the nickname ‘the last of the Romans’.

But more Saxons arrived to reinforce their petty coastal kingdoms. They pushed further west and north, and the British, expelled from their homes, succumbed or fled, just as Artorius had long foreseen. And in the wake of the Saxons, Roman Britain was erased, down to the foundations. The despairing British were left with nothing but legends of how Artorius was not dead, but sleeping, his mighty sword Chalybs at his side.

There came a time when Brica’s womb dried.

‘But I am content,’ Regina said to Leda, her half-sister. They were sitting in the peristylium, the strange underground garden of the Crypt, where the mushrooms seemed to glow like lanterns. The three most senior women of the inner family were here: Regina herself, and Venus, granddaughter of Regina’s aunt Helena. ‘Brica has given me eight grandchildren – three boys, who have already started their apprenticeships in the world beyond, and five fine and beautiful workers for the Order. Nobody could do more.’

‘Yes, Regina.’

‘We are healthy stock – and our lives are long, in the shelter of the Crypt.’

It was true. It was six years after the visit of Ambrosius Aurelianus. Regina was now in her seventies, and Brica herself was over fifty. Even at Rome’s height, few people had lived beyond forty, fewer still past fifty; and in the current times of turmoil, with rampant disease, poor supplies of food and water, and assaults from barbarians, that average was dropping steadily. But not in the Crypt.

‘And, as we live long, we stay fertile. But I am concerned for Brica herself.’ Now she was barren, Brica seemed exhausted, worn out by the relentless demands of childbirth; she drifted around the Crypt purposelessly. ‘We must make her comfortable, reassure her . . .’

‘But,’ Venus said delicately, ‘there is the question of the nursery.’

Regina said vaguely, ‘The nursery?’

‘The youngest child is already three,’ said Leda. ‘We need more babies. We must maintain—’ She gestured.

‘A flow.’ Regina opened her gummy mouth and cackled. ‘Like the great sewers. We need to push babies in at one end of the system, to ensure a nice smooth flow of effluent at the other.’

‘Not quite the way I would have put it,’ said Venus. Since being elected to the Council she had grown in confidence, and had developed a dry wit. ‘But, yes, you’re right.’ She said delicately, ‘We need to decide on a – replacement – for Brica.’

Leda nodded.

Of course they were right; this was the logic of how they had been running the Order, already for more than twenty years.

It was the slow unfolding of the instinctive vision Regina had always held in her head. Space would always be limited here. If all the female members of the family proved as fecund as Brica, there would soon be no room left. So, just as Regina had ordered with Agrippina, only a handful of women were encouraged to have children at any one time. Their siblings and growing daughters were expected to assist these central mothers to bear more young, to raise more sisters, even at the expense of families of their own. They should stay childless through the use of contraceptives, or abstinence – or best of all by simply delaying their menarche through the mysterious workings of their bodies, as had happened to Brica’s second daughter Julia, and a number of other girls since.

Rationing births in this way kept the numbers down, and ensured that the blood was not diluted, that the family bonds stayed as tight as possible. It worked. And if this kept up, Regina saw clearly, then in a few generations there would be nobody here but family, a great mesh of sisters, mothers and daughters, aunts and nieces, a core locked together by insoluble bonds of blood and ancestry, able to cope with the inevitably cramped conditions of the Crypt.

But the system threw up dilemmas, such as now. Brica’s fecund days were over, and a new mother must be found.

Leda said, ‘I suggest Agrippina – Brica’s first daughter,’ she noted, in case Regina needed reminding. ‘She has been patient since—’

‘Since the day I ruined her life?’ Regina cackled again. ‘I hear the mutterings.’

‘Six years,’ Venus said, ‘of coping with one little sister after another. Perhaps it is her turn.’

‘No,’ said Regina thoughtfully. ‘Let it be Julia.’ Agrippina’s younger sister.

Leda frowned. ‘Agrippina will be disappointed.’

Regina shrugged. ‘That’s not the point. Think about it. Let Agrippina be the first of the Order to go through an entire life devoted not to the selfish demands of her own body, not to her own daughters, but selflessly to her sisters. An entire life. She will be a model for others, an inspiration for generations to come. She will be honoured.’

Leda and Venus exchanged a glance. Regina knew they didn’t always understand her edicts. But then Regina didn’t always understand them herself.

‘All right.’ Venus stood up. She was heavily pregnant herself, again, and she winced as she hauled herself to her feet. ‘But, Regina, you can tell Agrippina.’

A messenger ran into the peristylium, flushed and excited, interrupting the women. Regina had been summoned to the imperial palace.

When she took herself out of Council meetings and the like and just walked around the growing Crypt, it sometimes startled Regina to realise there were already thousands of people involved in the Order, in one way or another.

She thought of the Order as like the bulb of a fine fat spring onion. At its heart was the family: the descendants of the sisters Julia and Helena, now both long dead, and their descendants, including Leda, Venus, Regina herself, and Brica and her children. Aside from them, at any one time there were hundreds of students living either in the Crypt itself, or in the buildings the Order maintained overground. Beyond that there were workers with peripheral connections to the Order: for example, the peripatetic teachers and orators, the miners who tunnelled steadily underground, even bankers and lawyers who managed the Order’s income and investments. And then there was a more diffuse outer circle of those who simply contributed to the Order, in cash or in kind: the families of students paying their fees, former students gratefully contributing through gifts or legacies to the establishment that had educated them so well.

But in all this, the safety of the central family was paramount. That had been Regina’s goal when she had sacrificed her relationship with Brica to get her out of Britain and bring her here, and that was her goal now.

She was satisfied with what she had done so far. But of course everything was temporary. The Order didn’t have to last for ever – just long enough to shelter the family until things got back to normal. And she was becoming convinced that, yes, she had stumbled on a system that would work to achieve that goal.

Her own end could not be far away. She knew that from the dreadful weakness she felt in the morning, her unfortunate habit of coughing up blood – and the disturbing sensation of a hard, immovable mass in her belly, like a giant turd that would not pass out of her system. It was just like the illness that had taken Cartumandua, she remembered. She did not fear her own death. All she feared was that the system might not be completed before she was gone. What had she missed? That was the question she asked herself every day. What had she missed? . . .

She had no idea why the Emperor wanted to see her, but she could scarcely refuse him. So, on the appointed day, she walked alone across the city.

Rome had decayed visibly, even in the time she had lived here.

Many of the aqueducts and sewers were in urgent need of repair. The public granaries were closed. Many monuments and statues had been looted and violated – indeed, people stole stone from them either for building projects of their own, or simply to burn the marble for lime. The drainage of some of the fields beyond the city walls had failed, and they were degenerating into swamps. Sometimes you would see dead cattle drifting down the swollen waters of the Tiber, and starvation and disease routinely stalked the poorer parts of the city. Many of the rich had fled to the comparative comfort of Constantinople; many of the poor had died.

Regina was dismayed, but she had seen it all before. It was Verulamium or Durnovaria writ large. But still the Forum and the markets swarmed; even now it was a great city. And this was Rome; she was sure its mighty lungs of concrete and marble still swelled, and the city would recover.

And as Regina approached the imperial palace on the Palatine Hill, even after all this time in the city, she was awed.

Itself three centuries old, the palace had been the residence of emperors since Domitian. It sprawled across the whole central portion of the Palatine, a complex of buildings several storeys high, roofed by red tiles and coated in decorative stones of many colours. The imperial residence itself was said to be the size of a large villa, with baths, libraries, and several temples – even a private sports stadium – and yet it was lost in the greater maze of buildings. The palace was like a small town in itself, a sink towards which the resources of a continent-wide Empire had once flowed.

She was met by a retainer in the Via Sacra, to the northeastern side of the complex. She held her head up, ignoring the nagging pain inside, determined to show no weakness. She was led through two great arches, dedicated to the memories of the Emperors Titus and Domitian, and found herself in a large paved area. It was the Domus Flavia that was her destination, the wing of the palace where official work was done.

The Domus Flavia was built on to a large platform on the top of the hill. It consisted of several rooms set around a huge peristylium. The walls and floors were decorated with mosaics and imported stones; the colours were bright yellow, crimson and blue, the lines of the rectangular patterns sharp. There was much business being done here, she saw; men walked this way and that, arguing earnestly, bearing heaps of papyrus scrolls or wax tablets. Despite the bustle, as with much of Rome there was a sense of shrinkage, of emptiness, as if these busy men were smaller than their ancestors. She wondered how it must have been two or three hundred years ago when this building really had been the hub of the whole world.

A fountain set in the centre of the peristylium was dry, its bowl mildewed, evidently long out of action. It made her think of her own long-lost childhood home; the fountain had never worked there either.

‘Madam. I am Gratian.’ The man who greeted her was tall, his hair white as British snow, with a thin, strong-nosed, elegant face. He was actually wearing a toga, a sight rarely seen nowadays. Gratian walked her towards one of the buildings. It was a throne room; he called it the Aula Regia. ‘We will sit in the shade, over wine . . .’

Gratian was a senator, a close advisor to the Emperor – and a close relation. He was one of the cabal of rich and powerful men who actually controlled the imperial administration: though the Emperor Romulus Augustulus bore two of the mightiest names in all Rome’s long history, he was but a boy.

If the complex as a whole was impressive, the throne room was startling. The walls and floor were covered with a veneer of patterned marble, grey, orange, brown, green. The walls were fronted by columns, and in twelve niches stood colossal statues carved of night-black basalt. The room was covered by a vaulted concrete roof, and was oddly chill even in the heat of the day. The floor was warm, though, evidently heated by a hypocaust. At one end of the room was an apse where the Emperor received embassies and gave audiences. Today it was empty.

Gratian led her to a series of couches set in a semi-circle, where they sat.

‘If I am meant to be impressed,’ she said, ‘I am.’

Gratian actually winked at her. ‘It’s an old trick and not a subtle one. Rome herself has always been the emperors’ most potent weapon. Do you know the history of the palace? The Emperor Domitian made his great platform on top of the Palatine by levelling earlier buildings, or filling them in with concrete. It is as if this mighty complex has used whole palaces as mere foundations! . . .’ His talk was smooth and practised.

‘Perhaps,’ she said. ‘But this is power projected from the past, not the present.’

He was apparently surprised at this sally. ‘But power even so.’

A girl brought them wine – from Africa, Gratian said – and olives, bread and fruit. She took a little of the wine, but watered it heavily; wine seemed to go to her head these days, perhaps because her blood was drawn by the thing in her belly.

‘I take it,’ she said dryly, ‘that Romulus Augustulus will not be receiving me today.’

‘He is the Emperor, and a god, but also a boy,’ Gratian said gently. ‘And today he is with his teacher of rhetoric. Are you disappointed?’

She smiled. ‘Is he?’

That made him laugh. ‘Madam, you have a spirit rarely seen in these difficult times. You have made a success of your life – and you have made your Order rather wealthy in the process.’ He waved a hand. ‘Our records are almost as good as yours are reputed to be,’ he said dryly. ‘Your Order contributes a great deal to the city – far more than most, in these times of declining civic sentiment. The Emperor understands, and he wants me to transmit his gratitude.

‘But, madam,’ he went on, ‘we face a grave problem. The Germans are in Italy again. Their leader is a man called Odoacer: not a brute as some of these fellows are, but resourceful and uncompromising.’

‘Where are your legions?’

‘We are over-committed elsewhere. And tax revenues have been declining – well, for decades. It is not so easy to raise, equip and pay an army as it once was . . . He began a dismal litany of military commitments, triumphs and setbacks, and the complexities and difficulties of the taxation system. What it amounted to was that Gratian was trying to raise a ransom from Rome’s richer citizens and foundations: a bribe to make Odoacer go away, with minimal loss of blood.

And suddenly she saw what this thin, elegant man wanted of her. Sitting in this grand, ancient room, surrounded by the trappings of imperial power, she felt as if the whole world was swivelling around her.

So it has come to this, she thought with gathering dismay. That an emperor should come to me for help: me, helpless little Regina.

She had always believed that one day things would get back to normal – that the security she had perceived in her childhood would return. In the Order she had found a place of safety, even if they were ‘huddling in a hole in the ground’, as some people said. It was a place where they could wait out the storm, until it was safe to emerge into the light again. But Rome wasn’t going to recover – she saw this clearly for the first time in her life. The fall had gone too far. ‘Normal’ times would never come back.

She felt angry. The Emperor himself and his incompetent predecessors had betrayed her – as had her mother, Amator, Artorius in turn. And she felt afraid, as she hadn’t even when the Vandals were raging within the walls of Rome. The future held only darkness. And all she had was the Order, which would have to preserve her family, her blood, not just through an uncertain hiatus, but – perhaps – forever.

I must go home, she thought. I have much work to do, and little time left.

She stood up, interrupting Gratian’s monologue.

He seemed bewildered by her abruptness. ‘Madam, you haven’t given me an answer.’

‘Bring him here,’ she said.

‘Who?’

‘Your German. Odoacer. Bring him here to the palace. Show him the marbles and tapestries, the statues and mosaics. Impress him with Rome’s past as you have me, and perhaps he will spare the present. You’re good at it – the act.’

He looked at her angrily. ‘You’re unnecessarily cruel, madam. I have my job to do. And that job is to preserve Rome from bloodshed, perhaps ruin. Is that ignoble?’

She felt a stabbing pain in her stomach – as if the thing in her belly had rolled and kicked, like a monstrous foetus. But by a monumental effort of self-discipline, she kept her posture upright, her face clear. She would not show weakness before this creature of a boy-Emperor.

She walked out of the palace without regret, and hurried home. But the pain followed her, a shadow in the brightness of the day.


Chapter 33

After the birth, Lucia recovered quickly.

She understood what she was going through. She worked through her post-natal exercises for her abdomen and waist and pelvis. Her uterus was returning to its normal size. Her post-partum discharges did not trouble her and were soon dwindling. Like everything about the pregnancy, her recovery seemed remarkably rapid.

But she was not allowed to see the baby again.

Lucia tried to immerse herself in the workings of the Order once more, to forget as she was supposed to. But her anger grew, as did an indefinable ache in her belly, a sense of loss.

Rosa worked in a small office on the Crypt’s top storey. She had a role in the management of the larger corporate clients of the scrinium.

Lucia stood before her desk, and waited until Rosa looked up and acknowledged her.

‘Why can’t I see my baby?’

Rosa sighed. She stood, came around her desk and had Lucia sit with her in two upright chairs before a low coffee table. ‘Lucia, must we go through all this again? You have to trust those around you. It is a basic principle of how we live. You know that.’

Perhaps, Lucia thought. But it was also a basic principle that they should not have conversations like this. You weren’t supposed to talk about the Order at all; ideally you wouldn’t even be aware of it. Rosa had her own flaws, she saw. Perhaps it was inevitable that Rosa, who was once a contadino, had a broader perspective than the rest, whether she liked it or not. She said none of this aloud.

She insisted, ‘I want to see my baby. I don’t even know what name you have given her.’

‘So? . . . I think we’re talking about your needs, not the baby’s. Aren’t we, Lucia? You grew up in nurseries and creches. Did you know your mother?’

‘No –’

‘And did that harm you?’

Lucia said defiantly, ‘Perhaps it did. How can I know?’

‘Can you be so selfish as to blight your baby’s life?’

Rosa’s calm composure enraged Lucia. ‘Why didn’t you tell me that my pregnancy would only last thirteen weeks instead of thirty-eight?’

‘Is that what the internet says a pregnancy ought to be? Lucia, there are twenty-seven mamme-nonne, who must between them produce a hundred babies a year – three or four each every year . . . If you hadn’t filled your head with nonsense from the outside, you would have expected a thirteen-week pregnancy, because that’s the way we do things here. And whether you knew what was going on or not – Lucia, there was nothing to fear. It is what your body is designed for, you know.’ Rosa leaned closer and touched her hand. ‘Let her go, Lucia. You are one of the mamme now. In a sense you are already the mother of us all.’

Lucia tried not to draw back. We always touch, she thought with a faint sense of distaste, we are always so close we can smell each other. ‘And this will be my life? Morning sickness and labour wards for ever?’

Rosa laughed. ‘It needn’t be so bad. Here.’ She went to her desk, opened a drawer, and produced a mobile phone.

Lucia studied the phone. It had gone flat. ‘It is my mobile. Patrizia took it.’

‘Have it back. Use it as you like. Look at the internet, if you want. Would you like to go outside again? There’s no reason why not. I can talk to Pina—’

‘I thought you didn’t trust me.’

‘You mustn’t turn this into some personal conflict between the two of us, Lucia. I am not your monitor. I am merely reacting to how you behave, in the best interests of the Order, which is all any of us do.

‘Lucia, things are different now, for girls like you. You saw the pictures in Maria Ludovica’s apartment – scenes like the Sack of Rome. Once a girl growing up in the Crypt had no realistic choice but to stay here. The world outside, chaotic and uncontrolled, was simply too dangerous. Now things have changed.’ She pointed to Lucia’s mobile. ‘Outside is a bright and superficially attractive world. Technology has liberated people in a way that could not have been imagined a couple of centuries ago. People are free to travel wherever they want, to speak to whoever they want, at any time, to call up any information they like.

‘And all this penetrates even the Crypt. It is all shallow, of course.’ She snapped her fingers. ‘The great information highways could break down tomorrow, just as the Roman aqueducts once fell into ruin. But the world outside looks attractive. That’s my point. You feel you have a choice, about whether to stay in the Crypt or seek some new life outside. But the truth is, you have no choice. Perhaps you must see that for yourself.’

No choice because I’m different, Lucia thought. I would never find a place outside the Crypt. And besides, there is something that will hold me here for ever. ‘I can’t leave, because of my child. That’s why you’re letting me go outside, isn’t it? Because you know I’ll have to come back. Because you have my baby.’

A look of uncertainty crossed Rosa’s face. ‘There is no you and we – this conversation has been inappropriate. We should forget it.’

‘Yes,’ said Lucia.

‘Take your phone. Go out, have a good time while you can. I don’t think we’ll need to talk again.’ Rosa stood; the meeting was evidently over.

As it turned out, Rosa was right, unsurprisingly. Despite her new freedom Lucia felt very reluctant to leave the Crypt. It would have felt like an abandonment of the baby that was even now yelling its lungs out in one of the Crypt’s huge nurseries, even if she never saw it again. She returned to her studies, and considered going back to work in the scrinium. She would go back outside sometime in the future, she decided. Not yet.

Two months after the birth, though, she detected yet more changes in her body. Changes unexpected, and unwelcome. She went to Patrizia again. The strange truth was quickly confirmed.

She knew the time had come to go out. If not now, then never. She still had Daniel’s business card. It wasn’t that she’d consciously kept it, not exactly, but it was there nonetheless. It took her only a moment to find it.


Chapter 34

In the last days they gathered around her bed, faces drifting in the candlelit gloom.

Here were Leda, Venus, Julia, pretty Aemilia, even Agrippina. Oval faces, strong noses, eyes like cool stone, eyes so like hers, as if she was surrounded by fragments of herself. And there beyond them, silent witnesses to her death as her life, were the three matres, her lifelong companions, the last relic of her childhood home.

She was still concerned about the Crypt, the Order. Even as the illness rose around her like a bloody tide, she thought and calculated, worrying obsessively that there might be something she had overlooked, some flaw she had failed to spot. If the Order was to survive indefinitely, it had to be perfect – for, like a tiny crack in a marble facia, enough time would inevitably expose the slightest defect.

When a coherent thought coalesced in her mind, she would summon one of the women, and insist she record her sayings.

Thus: ‘Three,’ she whispered.

‘Three, Regina?’ Venus murmured. ‘Three what?’

‘Three mothers. Like the matres. At any time, three mothers, three wombs. Or if the Order grows, three times three, or . . . Three mothers. That is all. For the rest, sisters matter more than daughters – that is the rule.’

‘Yes.’

‘When a womb dries, another must come forward.’

‘We need rules. A procedure for the succession.’

‘No.’ Regina grasped Venus’s arm with bony fingers. ‘No rules, save the rule of three. Let them come forward, and make their own rules, their own contest.’

‘There will be conflict. Every woman wants daughters.’

‘Then let them fight. The strongest will prevail. The Order will be stronger for it . . .’

The blood must be preserved, kept pure, for the blood was the past, and the past was better than the future. Sisters matter more than daughters. Let them remember that; let them obey it, and the rest would follow.

And: ‘Ignorance is strength.’

This time Leda was with her. ‘I don’t understand, dear.’

‘We cannot survive. We old ones cannot run the Order for ever. But the Order must be immortal. This is not a little empire and it never must be so. There must be no leader to fall, no traitor to betray us. The seniors must step back into the shadows, the Council must abdicate whatever powers it can. The Order itself must sustain its own existence. Let no one question. Let no one know more than she needs to perform her tasks. That way, if one fails, another can replace her, and the Order will go on. The Order, emerging from us all, will prevail. Ignorance is strength.’

Leda still didn’t understand. But in the corridors of her failing mind, Regina saw it clearly.

To survive into the future you needed a system: that was the one indisputable lesson she had learned since arriving in Rome. The Romans had had a genius for organisations that functioned effectively for generations, despite political instability and corruption and all the other failings of humanity. Though the army was shamelessly used by pretenders to the throne and other adventurers for their own ends, it had always remained a military force of unparalleled effectiveness; and even though senators and others would misuse the legal system for their own ends, throughout the Empire normal and competent processes of justice had served enormous numbers of people in every aspect of their daily lives. Even the city itself had sustained its own identity, its own organisation, across a thousand years of unplanned growth, forty or fifty generations of people, for the city too was a system.

Systems, yes. And it was a system that she had been trying to establish here, following her instincts, bit by bit, as the years wore away. A system that would endure. A system that would work, even when the people it sustained had forgotten it existed.

The Order would be like a mosaic, she thought – but not of the kind her father used to make. Imagine a mosaic assembled not by a single master designer but by a hundred workers. Let each of them place her tesserae in harmony with those of her sisters. Then from these small acts of sympathy, from sisters simply listening to each other, a greater and enduring harmony would emerge. And it was a harmony that would survive the death of any one artisan – for the group was the artist, and the group survived the individuals . . .

You didn’t need a mind to create order. In fact, the last thing you wanted was a mind in control, if that mind belonged to an ambitious idiot like Artorius.

‘Listen to your sisters,’ she said.

‘Regina?’

‘That’s all you need to do. And the mosaic will emerge . . .’ She slept.


Chapter 35

Lucia arranged to meet Daniel at the Diocletian Baths. This was a monument just to the north-west of the Termini, Rome’s central station. She arrived early. It was a hot, humid August day, and the sky, laden with clouds, threatened rain.

She walked around the walls. These baths had been built in the fourth century, and like many of Rome’s later monuments they actually presented an ugly face to the world, great cliffs of red brickwork. Over the centuries such monuments had been steadily stripped of their marble, so that all that was left was a kind of skeleton of what had been.

But the monument was still massive, still enduring. Walls that had once been interior were now exterior, and she could make out the shapes of domes, broken open like eggs. The exedra, once an enclosed space surrounded by porticos and seats where citizens would gather to talk, had been given over to a traffic-choked square.

The rain began to fall. She paid a few euros to enter the museum that had been built into the baths.

There were only a few tourists here. Bored attendants sat on plastic upright chairs, as still as robots switched off at the mains. The exhibits were sparse, cluttered together and poorly labelled, for, she learned, the museum was in the middle of a long, slow process of being rehoused. Lucia wasn’t very interested.

At the centre of the museum she found a kind of cloister, a colonnaded-covered walkway surrounding a patch of green. More antique detritus been gathered here, all unlabelled. There were fragments of statues, bits of fallen pillars, broken inscriptions whose huge lettering told of the size of the monuments they had once graced. Some of the monuments had been set in the garden, where they protruded from the untidy green.

There were no seats, but she found she could perch on the low wall that fenced off the garden. She put her feet up on the wall’s cool surface, rested her neck against a pillar, and cradled her hands on her belly. Her back was hurting, and to sit was a relief. The rain fell steadily, though not hard. It hissed on the grass, and turned the streaked marble of the fragments a golden brown. There was no wind. Some of the drops reached her, here at the edge of the cover of the roof, but the rain was warm, and she didn’t mind. It was a peaceful place, away from the city’s roar, just her and the dozing attendant, the antiquities, the rain hissing on the grass.

The time she had been due to meet Daniel came and went. She waited half an hour, and still he didn’t come.

The rain stopped. A murky sunlight broke through smog the rain had failed to clear. By this time the attendant was watching her suspiciously – or perhaps it was just that he wanted to close up early.

She swivelled her legs off the wall and got to her feet. Her back still hurt, and the cool marble had made her piles itch, maddeningly, comically. Feeling very old, she made her way out of the museum.

She went back to the Crypt, for she had nowhere else to go.

That night, and the next day, whenever she found a little privacy, she made more covert calls to Daniel’s mobile. But the phone was switched off, and he didn’t reply to the messages she left on his answering service.

The second day she tried to resist making any more calls. She was wary of scaring him off. She seemed to be aware constantly of the phone’s mass in her pocket or her bag, though, as she waited for it to ring.

By lunchtime she lost her nerve. She went to a corner of the scrinium offices, shielded by filing cabinets, and made another call.

This time he picked up. ‘Hello?’

‘I—’ She stopped, took deep breaths, tried to be calm. ‘It’s Lucia.’ She sensed hesitation. ‘You remember—’

‘The girl in the Pantheon. Oh, shoot.’ He used the English word. ‘We were going to meet, weren’t we?’

‘Yes. At the baths.’

‘Was it yesterday? I’m sorry.’

‘No,’ she said, forcing herself to keep an even tone. ‘Not yesterday. Two days ago.’

‘You turned up and I didn’t. Look, I’m really sorry. That’s me all over.’ His voice sounded calm, far away, untroubled save for a little embarrassment. A voice from another world, she thought. ‘Let me make it up to you. I’ll buy you lunch. Tomorrow?’

‘No,’ she snapped.

‘No?’

‘It doesn’t matter about lunch . . . Let’s just meet,’ she said.

‘OK. Whatever you want. I owe you. I don’t want you to think badly of me. Where, at the baths?’

‘Yes.’

‘I’ll find you.’

‘Today,’ she gasped. ‘It has to be today.’ Again she heard him hesitate, and she cursed herself for her lack of control.

‘OK,’ he said slowly. ‘I have a study break this afternoon. I can get away. I’ll see you there. What, about three?’

‘That will be fine.’

‘OK. Ciao . . .’

She put away the phone. Her heart was hammering, her breath short.

She made an excuse and got out of the office. She changed into a shapeless patterned smock, loosely tied by a belt at the waist.

She caught a taxi to the baths.

This time she walked around the complex until she came to the church of Santa Maria Segli Angeli. In the sixteenth century this had been built into the ruins of the baths, to designs by Michelangelo. The church’s name proudly adorned one of those broken-open domes.

Inside, the interior was bright, spacious and open, nearly a hundred yards across, richly decorated. There was an elaborate sundial inscribed on the floor, a great bronze gash that cut across one nave. She followed it to a complicated design at its termination, where a spot of sunlight would map the solstices of years far into her own future. Here and there she made out relics of the building’s origin, like seashell motifs on the walls. Michelangelo and the architects had used this great vaulted space well, but once this had been nothing more than the tepidarium of the tremendous complex of the baths.

She had chosen this place for Daniel’s sake. She had been nervous about how he would react to her, especially in her changed condition. She thought the baths would pique his interest in the deep history of Rome, and how its buildings had been used and reused. Maybe he would come for the buildings, if not for her.

‘. . . Lucia.’

She turned, and there he was. He wore what looked like the same faded jeans, a T-shirt labelled ROSWELL U RUNNING TEAM, and he clutched a baseball cap in his hand. The light behind him caught the unruly hair around his face, making it glow red.

He grinned. ‘You’ve changed. You’re still beautiful, of course. What’s different?’

At the sight of him, the sound of his voice, the tears seemed to explode from her, fuelled by longing, unhappiness, grief. She dropped her head and covered her face with her hands. How she would have reacted if he had come to her and taken her in his arms, she didn’t know.

But he didn’t. When she was able to look up, she saw that he had actually backed away a couple of steps. He was holding his baseball cap up before him, like a shield to fend her off, and his mouth was round with shock. ‘Hey,’ he said uncertainly. He laughed, but it was a brittle sound. ‘Take it easy. People are staring.’

She struggled to get herself under control. Her face felt like a soggy mass. ‘Well, fuck them. Even if it is a church.’

He was staring at her, eyes wide, mouth still agape. She said, ‘Let’s sit down.’

‘OK. OK. Sitting down is good—’ She grabbed his hand to stop him talking. She marched him to a pew in the nave where the sundial glistened on the marble floor.

They sat side by side, far from anybody else. He wasn’t looking at her, she realised; his gaze wandered around the paintings on the wall, the marble floor. At last he said, ‘Look, if you’re in some kind of trouble—’

She hissed, ‘Why didn’t you turn up?’

‘What?’

‘Here, at the baths. On Tuesday. You didn’t come.’

‘Hey,’ he said defensively. ‘So what? It wasn’t important. It was just—’ He leaned forward, so he was facing away from her. ‘Look. You have to be realistic. I’m seventeen years old. You’re a cute kid. And, well, that’s pretty much it.’ He ticked off the points on his fingers. ‘I saw you in the Pantheon, and I spotted you in the park that day, and I thought, what the hell, and I said I’d meet you in the Piazza Navona, and there you were, and then . . .’

‘And then?’

‘And then you told me you were fifteen.’ He shrugged. ‘It was just a few moments, months and months ago. It wasn’t even a date.’

‘It was important to me.’

‘Well, I’m sorry. How could I know?’

‘Because you met me. We talked.’

‘Only for a few minutes.’

But in that time, she thought, we made a connection. Or did we? She looked at him again, in his nerdish T-shirt, with his baseball cap on the wooden seat beside him. He was so young himself, she realised. He was just playing at relationships, playing at flirting. That was all he had been doing, all the time; even his supposed seriousness was just part of the game. Hope started to die.

He said, ‘I didn’t mean to hurt you. Really. And anyhow, I did like you, you know.’

She sighed. ‘Look, I don’t blame you. The irony of it is, with almost anybody you met it would have made no difference.’

‘But it does with you.’ He turned around and looked back at her. In the church’s soft light his skin seemed very smooth, very young. ‘Look, I was, am, and always will be an asshole. And I’m sorry.’ His face clouded. ‘I remember now. You said something about problems at home. Your family? If there’s something serious, maybe my dad can help—’

‘I’ve had a baby,’ she said simply.

That took him aback. His mouth opened and closed. Then he nodded. ‘OK. A baby. When? How old were you? Fourteen, thirteen?’

‘It was two months ago.’

He laughed, but his face quickly drained of humour. ‘That’s ridiculous. Impossible, in fact.’ He frowned, trying to remember. ‘You sure didn’t look pregnant when I last saw you.’

‘That’s because I wasn’t. I was a virgin,’ she said. ‘I became pregnant in March.’

That, absurdly, made him blush; he briefly looked away. ‘So,’ he whispered, ‘you had sex with some guy. You got pregnant. Then, what, you had a miscarriage?’

‘I had a baby,’ she said rapidly. ‘A live, full-term baby, after thirteen weeks. I don’t care whether you think that’s impossible or not. It happened.’

He sat silently for a moment, mouth gaping. Then he shook his head. ‘OK. Suppose I concede you had a baby, six months premature, as if . . . Who’s the father?’

‘His name is Giuliano. I have forgotten the rest.’

‘You’ve forgotten his name? Did you know him?’

‘No. Not really.’

He hesitated. ‘Was it rape?’

‘No. It’s complicated.’

‘You’re telling me.’

‘It’s a family matter. There’s a lot you don’t know.’

‘Sounds like there’s a lot I don’t want to know . . . This guy who knocked you up. Was he older than you?’

‘Oh, yes. About thirty, I think.’

‘Is that legal here? . . . Oh. He wasn’t a family member, was he?’

‘No. Well, a distant cousin.’

‘Murkier and murkier. Did your parents set you up somehow? Did they sell you?’

She shook her head. ‘It wasn’t like that. I can’t explain it. And you probably wouldn’t believe me anyhow.’

He gazed back at her, exasperated.

She studied him, trying to understand his mood. He wasn’t scared any more – or anyhow that wasn’t his only emotion. He was genuinely listening, genuinely trying to understand, and his face showed a kind of determination.

He was constructing a new model of their relationship in his head, she thought. First he had believed he was a kind of romantic hero, the traveller in Rome. Then when he found out she was too young for a relationship, he decided he was playing a flirting, slightly edgy game with a precocious kid. Her news that she had given birth, and in a manner he couldn’t understand, had broken all that apart. But now he was trying to construct a new vision. Now he was the knight who could ride in to save her, solve all her problems at a single blow – or anyhow a single phone call to his father.

He really was just a kid, Lucia thought almost fondly, and he saw the world in simplified, child-like ways. What he imagined was going on here had very little to do with the truth. But, kid or not, he was all she had. And, she thought coldly, if she had to use him to ensure her own survival, she would.

Lucia forced a smile. ‘You are an American,’ she said. ‘You made deserts bloom. You put people on the Moon. Surely you can help me.’

But he was staring past her.

Pina was standing silently at the end of the pew.

Daniel stood up and confronted Pina. ‘Oh, it’s you. The ugly sister.’

‘This is a church,’ Pina said levelly. ‘Let’s not make a scene.’ She turned to Lucia. ‘Rosa is waiting outside, with a car.’

Daniel said, a little wildly, ‘Are you going to drag her out of here, the way you dragged her out of that coffee shop?’ He was guessing, Lucia saw, but he was hitting the mark.

Pina glared at him, calculating. Then she said, ‘I’ll sit down if you will.’

Daniel hesitated, then nodded curtly. They both sat.

Pina touched Lucia’s arm, but Lucia flinched away. ‘Oh, Lucia. What are we going to do with you?’

‘How did you find me this time?’

‘This boy can’t do anything for—’

‘How did you find me?’

‘There’s a tracer chip in your mobile phone. It wasn’t hard.’

Lucia glared at her. ‘You bugged me?’

‘For your own good.’ Lucia still wouldn’t let Pina touch her, but she leaned forward, and Lucia could smell a milky Crypt scent on her clothes. ‘Come home, sister.’

‘I don’t know what’s going on here,’ Daniel said. ‘But she isn’t going anywhere, except with me.’

Pina laughed, softly, but in his face. ‘I believe sex with minors is known as statutory rape in your country. Do you want to find out about the Italian equivalent?’

It was an obvious ploy, but it made him hesitate. ‘I haven’t touched her.’

‘Do you think that will matter?’

Lucia said, ‘Daniel, she won’t go to the police.’

‘How do you know?’

‘Because it’s not the way the Order does things.’ She took a deep breath. ‘And besides, she would have to explain to them how come I’m pregnant.’

Daniel was puzzled. ‘You mean you were pregnant.’

‘No. I am pregnant. Again.’

There, she thought. I’ve said it.

Pina’s mouth tightened. ‘What have you told him, Lucia?’

Daniel was staring at her, a mix of horror and incredulity on his face. ‘Was it him again? This guy Giuliano?’

‘No. Or rather . . .’

Lucia remembered her bafflement when her menstruation had stopped, her growing puzzlement at the strange sensations in her belly – strange, yet familiar. She had gone to Patrizia innocently, wondering if she was suffering some kind of post-natal symptom.

She hadn’t been able to believe what Patrizia had told her. But Patrizia seemed to have expected it. Patrizia called in others – Rosa, one of the younger matres, assistants from the delivery rooms and the creches. They had clustered around Lucia, their smiles glistening wetly, touching her shoulders and back, kissing her brow and cheeks and lips, overwhelming her with their scent and taste of sweetness and milk. ‘It’s a miracle,’ one of them had whispered in Lucia’s ear. ‘A miracle . . .’

‘A miracle,’ Lucia said hotly to a baffled Daniel. ‘That’s what they called it. A miracle. But it isn’t really, is it, Pina? Because in the Crypt it happens every week, two or three or four times.’

Daniel asked, ‘What miracle?’

‘I hadn’t had sex,’ Lucia said. ‘Not since the birth. Not since Giuliano – and then, only that once, before my first pregnancy. I hadn’t had sex, but I’m pregnant anyway. And it’s Giuliano’s baby again, isn’t it, Pina? Conception without sex,’ she said bitterly. ‘Have you ever heard of such a thing, Daniel? Do they have such things in America? No, of course not. There are wonders happening in that Crypt to be found nowhere else in the world, I’m sure. Wonders in my own body.’ She turned on Pina. ‘But it isn’t my body any more. Is it, Pina? My body, my womb and loins belong to the Order. My future is babies – more and more of them. My body is just a tool to be used as efficiently as possible for the Order’s purposes. And I, I don’t count for anything – my wants, my needs, my desires.’

‘You never did,’ said Pina gently.

Daniel was staring at one, then the other, obviously confused, scared. ‘I don’t have any idea about what’s going on here. But, hey, Grizelda, if you think I’m going to stand by—’

‘Lucia!’ The voice was high, evoking echoes from the high walls. Rosa was walking across the marble floor towards them. She wore a business suit; she looked powerful, competent, unstoppable. She would be here in seconds.

‘Hide me,’ Lucia said to Daniel.

‘What?’

She stood. ‘Hide me now, or walk away.’

Rosa broke into a run. Pina reached up to hold Lucia.

Lucia said, ‘Pina, please—’

Pina hesitated for a second. Then she dropped her hands, a look of utter dismay on her face.

Daniel used that second to grab Lucia’s hand. They ran together, out of the nave and across the floor. Daniel dragged her into a knot of visitors led by a woman who held an umbrella up in the air. They worked their way through the tightly packed group, towards the door.

When they had made it out into the open air, Rosa and Pina were nowhere to be seen.

They stared at each other – laughed, briefly hysterical – then fell silent. Lucia touched his cheek; it was hot. ‘Well, Daniel – now what?’


Chapter 36

Brica came to her.

She stood over her mother, sullen, worn out, her face slack. There was little left of the bright, beautiful girl who had sat in the forest with the children and told them stories of the sidhe, and Regina’s heart broke a little more.

But she said huskily, ‘Have you forgiven me yet for saving your life?’

‘When you die I will be free,’ Brica said. ‘But it is too late for me. You should have let me go, Mother.’ It was a reprise of a conversation they had had many times since their days in Londinium, and the incident of the fat negotiatore.

‘Your problem was you kept falling in love. But in these times there is no room for love.’

‘I couldn’t help it.’

‘No, I suppose not. No more than I could help loving you.’

Brica eventually went away. There would be no farewells, no final forgiveness. Regina knew that did not matter.

Sometimes Regina wondered if she really was mad, as Brica had sometimes accused her, if she was an unnatural mother. Yes, Brica was family. Yes, in normal times a mother must protect her children. Yes, she should release them to live their own lives when they come of age.

But Regina had not lived through normal times.

When Regina was born, Roman civilisation was intact. It dominated the Mediterranean and much of Europe, just as it had for five hundred years. Britain, though rebellious and troubled, was still embedded in the imperial system, its economy and society and aspirations and vision of its future fashioned by Roman culture and values. Now, as the light faded for Regina, the Empire in the west had disappeared and its possessions were in the hands of barbarians.

In her lifetime of turmoil and destruction, as the Saxons had burned across Britain like a forest fire, as even Rome itself crumbled and shuddered, Regina had come to see her family – not as something to release to freedom, but to preserve: a burden that had to be saved. Even if it meant burying it in a hole in the ground. It was as if she had not allowed Brica to be born at all, but had kept her in the safety of her own womb, a dark thing, bloody, resentful – but safe.

In the last days the women were distracted. They talked excitedly about a new light in the sky, like a burning boat that sailed the great river of stars, and what such a remarkable omen might portend.

But Regina felt no apprehension. Perhaps it was the fire ship that had lit up her childhood, returned to warm her now that she was growing cold.

And then there was no more talk. The lights seemed to dim, one by one, in the corridors of her thinking.

But then she thought she heard someone calling her.

She ran through passageways. She was light and small, laughing, free of the thing in her belly. She ran until she found her mother, who sat in her chamber with a silver mirror held before her face, while Cartumandua plaited her golden hair. When she heard Regina coming, Julia turned and smiled.

In that same year – the year 476 after Christ, the year of Regina’s death – the boy-Emperor Romulus Augustulus was deposed by the German warrior Odoacer. There wasn’t even a nominal attempt to find a replacement. At last the system of the emperors broke down. Odoacer proclaimed himself King of Italy.

Odoacer was no Saxon. Odoacer and his successor Theodoric were advocates of harmony and a reverence for the past, and they tried to ensure continuity and preservation. Theodoric imposed a tax on wine, and used the revenue to restore the imperial palaces. He repaired the Amphitheatre after earthquake damage, and he instructed watchmen to listen for the subtle ringing sound that would betray a thief trying to steal an arm or leg or head from one of the city’s thousands of statues.

In the time of these first barbarian kings of Rome, there were many rumours of hoards and treasures to be found underground, and even of rich convents full of beautiful women, perhaps nuns, laden with gold and jewellery. The lieutenants of Theodoric searched for the truth behind these legends, even going so far as to break open some of the old Catacombs along the Appian Way and elsewhere. But nothing of importance was ever found.


Three


Chapter 37

The da Vinci airport is a few miles south-west of Rome. I got a cab to the city centre. The driver might have been fifty. His face was like brown, crumpled leather. He seemed cheerful enough. He had a little wooden puppet hanging from his rear-view mirror, like a red-painted Pinocchio.

We drove through rings of development. The outermost belt was the most modern, as you’d expect, a string of deeply ugly modern residential suburbs – tower blocks that would have shamed Manchester at its worst – and industrial sites, power plants and other necessary but unattractive infrastructure. There were posters for British and American movies and pop stars, and an awful lot of kids in Manchester United football shirts and Yankees baseball caps. I could have been anywhere.

But within that concrete girdle there was a more attractive zone, of apartment blocks laid out around narrow roads and small greened squares. It looked like a nineteenth-century development. Here the traffic knotted up. My driver edged forward, honking, muttering and gesturing.

We were close to the people now, pedestrians who squeezed their way along the narrow roads, mopeds that buzzed around us. Romans looked small, dark, round, a bit careworn. There was dirt and litter everywhere. Evidently the Romans had cleaned up their city in a great burst of enthusiasm to greet the year 2000. If that was so, I’d have hated to visit in 1999. The apartment blocks had rows of shuttered windows, and they were painted startlingly bright colours, yellow, orange, purple, even pink. It didn’t look British – colours like that don’t work well in the rain of London or Birmingham – but still I could have been in any great European city, I thought, in Paris or Brussels.

But then we reached the Aurelian Wall. ‘Mura, Mura,’ said the cab driver, pointing. It was a great shoulder of brick, looming high above the road, dark, brooding, powerful, and the cars crept around its base like tin-foil toys. Even this first slab could have absorbed all the scraps and fragments of wall I had seen in London, I thought, awed.

There was graffiti on the mura, though, in amongst the ads for trashy pop and the political posters. I had no Italian, but I could recognise that the slogans were about immigrants and crime. The graffiti was everywhere, on every wall and doorway, every lamp-post and bus shelter. Not the sign of a contented society.

I had twenty-four hours free before I was to meet Claudio Nervi, the tame Jesuit whose name I had extracted from Gina, and the resumption of my search for my sister. Twenty-four hours to decompress.

I had booked a hotel close to the Forum area, just like a regular tourist. The receptionist was a thin, neat young man in a black suit. His English was broken but serviceable: he was actually the first Italian I’d encountered since landing who had any English at all beyond a couple of words.

My room was small, and had a view of what looked like a back alley. But the Roman Forum was in sight from the window, just as the hotel’s brochure promised, although you had to peer through alleyways of brickwork to make out the fallen pillars and strolling tourists. But that brickwork, I found out later, was itself a ruin of a development called Trajan’s Market, a kind of giant shopping mall of antiquity. Anyhow the restricted view kept the price of my room down.

I unpacked, and searched unsuccessfully for a tea-maker. The only English-language TV channel was CNN. But the room had an internet connection, workable through the TV for the hire of a portable keyboard for a charge of a few euros, or a few thousand lira, according to the yellowing, outdated note on the TV cabinet.

I found a series of emails from Peter, sent from wherever he was ensconced with his Slan(t)ers in America. I paged through most of it, filing it in my mental category of ‘Peter’s spooky stuff’ – and enduring the occasional heart-stopping moment as the connection, always slow, threatened to freeze altogether. Some of it was kind of interesting, though.

One of the Slan(t)ers’ principle activities was to search the world’s media for ‘anomalies’ – any peculiar patterns, inexplicable events, that might show the fraying of the fringe of our world-view. It’s a hobby that’s been enjoyed by the UFOlogists since the fifties, I understand. And of course the rise of the internet has turned this into an industry: the Slan(t)ers had search and pattern-recognition software, more powerful than the fastest commercial search engine, Peter boasted, capable of picking through the vast slurry of information, rumour, hoaxes and plain garbage that pours on to our information superhighway every day.

And, Peter said, while he had been in the States this endless searching had turned up something about his mysterious dark matter.

‘If a chunk of dark matter were to pass through the Earth, we wouldn’t see it. It would just pass through the planet’s substance. But its gravitation would trigger seismic events: shock waves in the Earth’s structure radiating away from its path. And, happily, we monitor seismic activity quite comprehensively . . .’

There is a global network of some five thousand government-sponsored seismic survey sites. They listen for the songs of the Earth, the great low-frequency waves that travel through the planet’s crust. What the government monitors specifically look for are waves emanating from a single point source, which could be the location of an earthquake, say, or an illegal underground nuclear test. ‘Clean’ signals of that kind are extracted from the data and published. The rest of the data is written off as meaningless noise.

‘And much of it probably is,’

said Peter.

‘You can get a seismic signature if a heavy truck passes by your station.’

But all the data was put online nowadays by the US Geological Survey and the Australian Seismological Network, and the Slan(t)ers had been able to get their hands on it. And, in the disregarded ‘noise’, they had seen ‘linear signals’, as Peter put it – signals that emanated, not from a point, but from a straight line.

‘What you have is a track through the Earth’s layers,’

said Peter,

‘as if you’d fired a bullet through a wedding cake.’

There had been occasional observations of linear signals for years. The Slan(t)ers, though, seeking patterns ignored by the seismologists, had found three such events in the last year.

Peter said,

‘Knowing the timing of the events, you can unwind the turning of the Earth to trace the path back beyond the planet to its origin, or destination. We can’t find a unique destination for our three tracks – but they do seem to have a common origin. The sun. Somehow the sun is firing out dark matter nuggets, and some of them are passing through the Earth. What does this mean? Damned if I know. But there’s more . . . I’m attaching a graphic file.’

Which I wouldn’t be able to download here.

I skimmed Peter’s verbose description, trying to get to the meat. Apparently, this particular ‘linear track’, actually the second observed by the Slan(t)ers, wasn’t so linear after all.

‘A little while after penetrating the upper mantle,’

said Peter,

‘this nugget’s track diverged through about forty degrees. Then it skimmed the core and shot out of the Earth, in the vague direction of Mars. George, you see the significance? Dark matter passes through the Earth’s core like a hot knife through butter. Earth’s gravity field isn’t intense enough to impose a deflection like that. This nugget changed course . . .’

Well, it was intriguing. But throughout my relationship with him, much of the information Peter tried to give me was simply too much for me – the ideas too big, too dislocated from the everyday, the stretching of my world-view too much to take. This was just such an example.

I sent him a note about how extraordinary claims require extraordinary proof. Then I shut down the system.

I ate that night in a little open-air tourist-trap restaurant, a complicated walk of a few blocks from the hotel. Most of the menu was seafood, served with or without pasta.

The next morning I walked around Rome. It was a voyage of discovery; I knew nothing about the city. My geographical research before setting off had been restricted to renting The Italian Job, which, it turned out, was set in Turin.

In the ancient area of the fora, embellished by all the Caesars and ruined by time, herds of tourists grazed. I passed a couple of old ladies, American, who were debating whether to go with their guide into yet another site, the Forum of Augustus. ‘I’m getting a little tired,’ said one. ‘I think I’ll go back to the coach. Will you do this one for me, dear?’ She handed her tiny digital camera to the other. So, I thought unkindly, it’s the camera that is actually taking the tour.

The area was cut through by a wide, attractive road called the Via dei Fori Imperiali, which led from the Colosseum to the National Monument. The Monument had been erected in the nineteenth century to celebrate Italian national unity. The locals called it the Vittoriano, after the king Victor Emmanuel – or, less respectfully, the Typewriter. And meanwhile that great Via had been built by Mussolini, who had bulldozed his way over the ruins of the fora with barely a squeak from compliant archaeologists, in order to build a route for his Fascist processions.

The National Monument dominated the broad, open square of the Piazza Venezia, the hub of the Roman traffic system: if all roads lead to Rome, they said, so all Roman roads led to the Venezia. And in the Piazza the Roman drivers just drove at each other, neither giving nor expecting mercy. In Rome, the cars were clearly fuelled by testosterone as much as petrol. And yet, I thought, watching for a few minutes from a pavement café, the crowding traffic actually cleared its way through quite efficiently. Somehow amid the apparent chaos, things sorted themselves out – just not the way I was used to.

I spent the morning poking around shopping streets. As the sun climbed so did the temperature, and I was soon sweating through my heavy English shirt; I stopped frequently at cafés or grocery stores for bottled water.

I quickly formed an impression of the Romans. Small and dark they were, and they all talked constantly. And they were intense: I decided that the characteristic Roman tone of voice was aggrieved exposition, just this side of exploding. They all seemed to have mobile phones clamped to their ears, almost all the time – even quite small children – their eyes glazed, their free hands gesturing eloquently, futilely. The mobile phone might have been invented for Italians.

The monuments seemed to close for siesta periods in the middle of the day, the post offices shut at one, the banks would open for maybe an hour in the afternoons if you were lucky, and everything closed on Mondays. The xenophobe in me wondered how I would feel if I were German or French, a fellow traveller on the great adventure of the single European currency. And yet, I knew, the Italian economy was actually large and healthy.

Somehow, like the traffic, the work got done, things sorted themselves out.

The Jesuit mother church is called the Gesu, just a block from the Venezia. Claudio Nervi was waiting for me on the pavement outside. ‘Call me Claudio,’ he said, shaking my hand, after I greeted him as ‘Father’.

He was perhaps fifty and his hair was neatly combed silver-grey. His eyes were blue, and his thin face was deeply tanned. He was handsome, in an ageing-patrician way. He wore a black suit with the regulation priest’s white collar, but the suit was suspiciously well-cut, and I wondered if it came from a design house. He seemed poised, confident, intelligent.

‘Well now.’ He stretched his long arms. ‘Welcome to Rome. It’s good to meet you, and I hope I can help you with your difficulty.’

I thanked him. ‘Your English is good.’ It was, with the kind of upper-crust accent so familiar from Noel Coward films that nobody in England dares use in public nowadays.

He smiled. ‘I spent some years studying in a seminary near Oxford. Look, are you in a rush? Would you like to see the church?’

I followed him into the gloom of the Gesu.

A handful of worshippers, old folk, sat patiently in the pews. The church was sumptuously decorated, as many Roman churches are, with a lush baroque painting on one wall.

But on one side altar, a human arm was on display.

At first I couldn’t quite believe my eyes. I stepped closer. On top of that altar was a reliquary, an elaborate oval casket in gold and crystal, with an angel floating beside it. And inside the casket there was indeed a human arm, intact from the elbow socket down. There were even bits of flesh, black and withered, clinging to the bones.

Claudio was murmuring softly, ‘Many visitors are struck by the wealth of Roman churches. One looks at every surface, and the eye is greeted by treasure, and dazzled. But they are after all the result of two millennia of dedicated wealth accretion – one can’t put it any other way – although today the Vatican is not stupendously rich; it is less wealthy than many of the larger American dioceses, for instance . . . Oh. I see you have met our hero.’

The arm turned out to be a relic of St Francis Xavier, who in the sixteenth century had been a Jesuit missionary to India and Japan. He had died of a fever on an island off the coast of China, and had been buried there. The Jesuit general in Rome had ordered the body exhumed and reburied on Goa – and that the right arm be cut off at the elbow, to be enshrined back in Rome.

I shuddered, ‘The Catholic Church always did major on relics.’

‘It’s all rather primitive, of course. But such things do actualise religion in the popular mind. And besides –’ He waved at the gruesome body part – ‘aren’t we all fascinated by relics, of one kind or another, by physical traces of what went before – even in our own lives? What is your quest now, if not driven by relics of your own past?’

I said, a bit ruefully, ‘You know, I can tell you’re a priest. When I was a kid, the parish priest spun every last sermon out of an analogy like that.’

He smiled. ‘Then on his and my behalf, I apologise.’

‘And besides, I’m only looking for my sister. I never thought of it as a quest.’

‘What else could it be?’

I glanced around the church. I felt self-conscious with the worshippers present. ‘You have, um, an office here?’

‘No. I’m conducting a project for the Pontifical Institute for Christian Archaeology. The Vatican, you know. I work out of an office there. Perhaps you’d be interested in seeing where I actually archaeologise. It’s not far from here.’ He rubbed his hands together. ‘But first, lunch.’

He wouldn’t listen to my protests that I had eaten a sandwich in the hotel, and wasn’t swayed by the fact that it was already past three. He took me to a small restaurant a few minutes’ walk away from the main road, where, he said, we would find the best cucina romanesca, what the Romans themselves ate.

The waiter was round and smiling, dressed in an implausibly white shirt and bow tie. Although the cooking smells made me salivate, I knew I really wasn’t very hungry, so we both settled on soup. It was tagliolini alla baccorola, which is little tubes of pasta stuffed with bacon and cheese and drowned in a hot chicken broth. That and a few bread sticks and a glass of fruity white wine went down very well, but I knew it was going to make me sleepy later.

The real reason Claudio wanted to buy me lunch soon began to emerge: so he could mess with my head.

‘So,’ Claudio said around his soup, ‘you seek your sister. But it isn’t a quest.’

‘It’s a loose end,’ I said.

‘But if you pull on loose ends your sweater can unravel.’ He smirked at this sally. ‘I’m just interested in why you need to find her.’

‘My father’s death. I feel as if the whole thing won’t be over until I find Rosa.’

‘But what will you say to her?’

‘Hell, I don’t know.’

‘Will you talk about your father?’

‘Probably. What else?’

He put down his spoon. He said gently, ‘You see, I think you’re curious. Perhaps even envious. You want to understand why she was sent away, to this opportunity – or to this prison, depending on how it’s turned out for her – and why not you. Isn’t that true? But it’s really your father you should have spoken to.’

‘It’s a little late for that,’ I snapped. I had spent too many years breathing Catholic air. I felt deep responses kick in to the gentle prying, the effortless assumption of moral superiority. ‘Look – Claudio – why are we having this conversation?’

He steepled his fingers over his soup bowl. ‘The encounter you are planning could be very painful. I’ve seen such meetings before – for instance, among long-separated refugees – and, believe me, I know. And the information I am providing for you is setting up that encounter. I feel I would be avoiding my responsibilities as a human being if I didn’t raise that.’

‘Are you saying you won’t give me the contact for the Order?’

‘Oh, I’ve said no such thing.’ But on the other hand, he wouldn’t give me the details, not yet; it seemed I had more intangible barriers to hurdle over yet. ‘What do you know about the Order?’

‘Hardly anything. It runs schools, and sells information for family trees.’

‘What do you think it is?’

I hesitated. ‘I think it’s some kind of cult. That’s why it’s so secretive, why Rosa just – disappeared.’

‘A cult.’ He thought about the word. ‘You mean that pejoratively, don’t you? What kind of cult, do you suppose?’

I shrugged. ‘A cult of Mary. That’s what the name says.’

‘You are right, and you are wrong,’ he said. ‘The group does have the form of a religious order, but it is an unusual one. The Vatican has had contacts with the Order since its inception. At times of crisis in Rome’s long history the Order and Vatican have even worked together.

‘It’s certainly not a convent: children are born within its confines. Its focus isn’t on Mary, in a sense – not just on the mother, you see – but on the family. And in that sense it’s very Italian, of course. Italians aren’t like north Europeans, George. We’re a very – um, local people. In England, young people leave home as soon as they can, for college, or work. Here, people stay at home. The family remains intact. It’s common to have several generations of adults under one roof, or at least living close by. There is a word – campanilismo – the sense of one’s loyalty to one’s campanile, the bell tower.’

‘You can’t generalise like that about a whole nation.’

‘Of course not,’ he said easily. ‘But I think you will need to think this way if you wish to understand your sister’s situation.’

‘This is what I’ll find in the Order?’

‘I’m telling you that the Order is like a family, but a family sixteen centuries deep. These are very close bonds, George. You will find your sister has exchanged one family for another – and she may not want to reverse that exchange.’

‘I’ll take the risk.’

He spread those long pianist’s fingers on the table. ‘It’s your choice. But first let me show you my archaeological project. No, I insist.’ He snapped his fingers; the waiter responded immediately.

It turned out his project concerned a small church called San Clemente, some minutes’ walk away, on the other side of the Colosseum. As a guest of Claudio’s I didn’t have to pay any entrance fee. Inside and out the church looked unprepossessing.

‘But,’ said Claudio enthusiastically, ‘it is one of Rome’s best examples of a “layered” church.’ By which he meant one building laid down on top of another. He took me down through the layers. It was a fascinating, eerie experience.

‘You have an eighteenth-century façade, behind which is this twelfth-century basilica. Here is a rather remarkable mosaic of that period, showing the triumph of the Cross . . . But below all that we have a still earlier church, from the fourth century. I am working with some Dominican monks on the excavation of this layer.’ Not that anybody was working here today. ‘And below that is a mithraeum.’ This had probably originally been a town house of the imperial days, dedicated in the first century for use as a temple to the god Mithras, a secretive cult for men only. There was a faded fresco on one wall. It had been of the wife of an emperor, said Claudio, but retouched later to make it a portrait of the Madonna and Child. ‘And we believe there are layers yet to be unturned under that as well . . .’

He smiled in the gloom. ‘Look around you, George. Consider the deep layers of history, the extended and changing usage, of this one small church alone; and consider how little we understand even of this patch of ground. Then remember you are in Rome, where everything is drenched in history, in continuity through change. And then think of the Order. Rather like the Vatican, the Order is woven into this fabric of history and humanity.’

I was beginning to form an impression that this smooth clergyman was a lot less forthcoming than his appearance suggested. He was good at eating up time, at deflecting my questions, at probing into my personality, uttering vague forebodings and generating doubt: better at all that bullshit than putting himself on the line and taking responsibility to do anything. Maybe that’s a quality you need to get along in the Vatican, I thought; the Church hasn’t survived two thousand years by being proactive. But it wasn’t helping me.

And it was more than that. It was a feeling I’d had when meeting the headmistress, even Gina, even Lou. Every time I tried to take a step closer to Rosa I felt as if I were pressing against an invisible, intangible barrier, a force field of words and looks and subtle body language. It was as if all these people had been trying to put me off the search – perhaps without even realising they were doing it.

But I’m a stubborn bugger if nothing else, and having come so far I wasn’t about to give up. And maybe the wine was making me snappy. I decided to challenge him. ‘You work for the Order, don’t you?’

‘I’ve had some dealings with it.’

‘You find it recruits,’ I said rudely. I was guessing, but I hit a mark.

He lost his smile. ‘If I perceive a person in need, and if through the Order I can meet that need—’

‘Will you get me that contact or not?’

He nodded curtly. ‘Tomorrow,’ he said. ‘I’ll send it to your hotel.’

When I got back to my room I booted up the internet connection again. I found two more emails from Peter. In the first mail, to my surprise, he said he had booked a flight to Rome. He said he thought I needed help.

‘I think we’re up against a cult here, George. Some kind of weirdo mother-fixated Marian cult. And it’s nearly as old as the Church itself. If the Vatican is siphoning funds they’re going to stonewall . . . Go back to your tame Jesuit,’

he wrote.

‘Maybe he can get me into the Vatican Secret Archives. All Slan(t)ers know that the answers to most of the universe’s mysteries are to be found in there.’

Well, maybe. I knew that Peter was of course following his own agenda – mine was just incidental to him – and I wondered if there was more to this sudden change of plan.

The second of his emails was more thoughtful.

‘We’re so short-lived, George. The Empire is buried a long way down, so far down it defeats the capacity of life to measure it. The oldest recorded human lived about 120 years. So If you go just a little more than a century deep you would find no human who’s alive today – and yet you’re still just a twentieth of the way back to the emperors.

‘No mammal lives longer than humans, no elephant, no dog or horse. Your grandmother’s parrot might beat a century. The oldest insects are jewel beetles who die at thirty, the crocodiles might last to sixty. The oldest land animals of any kind are tortoises – Captain Cook gave one to the King of Tonga that supposedly lived 188 years – and some molluscs, like the ocean quahog, a thick-shelled clam, can last a couple of hundred years. But that’s all. So if you go just two centuries deep into the abyss you leave behind all the living animals.

‘Deeper than that and there are only the plants. In the gardens of the villa of the Emperor Hadrian there is said to be a cypress tree that has lived a thousand years, but even that is only halfway back to Hadrian himself. Oh, there is a redwood that is said to be seven thousand years old, and living bacteria found in the gut of a frozen mastodon were more than eleven thousand years old – but such wrinklies are rare. Everything else has since died as we do, George, the grass, the fungi, the bugs; we may as well all be mayflies . . .

‘Nothing living survives from the time of the emperors – not even vegetable memories. You are delving in deep time indeed, George. But you mustn’t let it frighten you.’

A new message came in. From Claudio, it was a telephone number for the Order. In fact, said Claudio’s note, it was a direct line for my sister, for Rosa. My heart beat faster.


Chapter 38

It was in the year 667 that Totila came to Rome. He wore an iron collar around his neck, for he was a criminal who undertook this pilgrimage as expiation.

Totila was a simple man, a farmer from southern Gaul. He had not denied the charge against him, of stealing a little bread to feed his daughters’ swollen bellies. His crops had been ruined by floods and banditry, and he had had no choice. That didn’t make it any less of a sin, of course. But the bishop had been lenient; his mouthfuls of bread had won him only a flogging, which would probably leave no scars, and the chore of this journey to the capital of the world.

But in his whole life Totila had never walked more than half a day’s journey from the place he had been born. Across Europe, the calm of empire had been replaced by turbulence, and this was not an age for travelling. The journey was itself overwhelming, a jaunt into endless strangeness.

And as he neared Rome itself, when he joined the flood of pilgrims that trampled along the weed-choked road that led to the city, and when he walked through the great arched gateway into the city itself, Totila felt as if his soul would spin out of his body in bewilderment.

Rome was a city of hills, on which vast buildings sprawled – palaces and temples, arches and columns. But even at the centre, two centuries after the last of the western emperors, white marble was scorched by fire, many of the buildings lacked roofs, and he could see grass and weeds thrusting through the pavements, and ivy and vines clinging to crumbling stone. Away from the central area much of the city within the walls was demolished altogether, flattened and burned out, and given over to green. Cattle and goats wandered amid bits of masonry that poked through the grass.

The many new churches, though, were fine and bright.

He wandered to the Forum area. It was dense with stalls selling food and drink, and many, many Christian tokens and relics. And people were buying. Some must be pilgrims like himself – he saw iron rings around necks and arms, marking out fellow criminals – but others were well-dressed and evidently wealthy.

There was a blare of trumpets.

Suddenly he found himself being shoved along by a swarm of bodies. Confused, scared, he kept his hand over his chest where, inside his tunic, his leather purse dangled on its bit of rope, for he had heard of the criminality of the Romans. He strained to see over the heads of the crowd.

A procession passed: a series of swarthy slaves, soldiers stripped to the waist with shield and trumpets, and a gilded sedan chair. In the dense Italian sunlight it was a dazzling, glittering vision, and Totila cast down his eyes.

‘You’re blessed,’ a voice whispered in his ear.

He turned, startled, to see a small dark man smiling at him. ‘Blessed?’

‘It’s not every pilgrim who gets to see the Emperor himself. After all,’ the man said dryly, ‘the great Constans does not grace us with his presence very often, preferring the comforts of Constantinople, where there are no goats nibbling your legs, so I’m told.’

These days Rome was once again under the sway of Constantinople, capital of the Empire in the east – much good it did anybody. Constans was staying in one of the old palace buildings on the Palatine, crumbled and roofless though he found it. But the Emperor had brought nothing to the city. Indeed on the contrary he seemed intent on stripping it of such treasures as statues and marbles, and even the gilded bronze tiles on the roof of the Pantheon.

There was a scattering of boos as the Emperor passed.

‘My name is Felix,’ the strange man said to Totila. ‘And you look lost.’

‘Well . . .’

As the crowd broke up Felix took Totila’s arm. Totila let Felix lead him away, lacking any better idea; he had to speak to somebody.

Felix was about forty, simply dressed, but he seemed well-fed, calm, composed. He spoke a basic Latin, heavily accented but easy to understand. It was hard to resist his air of command. Totila let Felix buy him a cup of wine and some bread.

Felix eyed Totila’s collar. ‘You are here for a holy purpose,’ he said solemnly.

‘Yes. I—’

Felix held up his hand. ‘I’m no bishop to hear your sins. I’m your friend, Totila, a friend of all pilgrims. I want to help you find what you want, here in Rome, for it is a big and confusing place – and full of crooks if you don’t know what you’re doing!’

‘I’m sure it is.’

From somewhere Felix produced a scroll. ‘This is a guide to the most holy sites. It tells you what routes to follow, what to see . . .’ The scroll looked expensively produced, and when Felix told him the price Totila demurred; it would empty his purse in a stroke.

Felix’s eyes narrowed. ‘Very well. Then I will be your guide, sir pilgrim!’

So, the rest of that day, Felix led Totila through Rome.

Everywhere they went there were reassuring crowds of pilgrims. Totila peered at the arrows which had pierced the body of St Sebastian, and the chains which had bound St Peter, and the grill on which St Laurence had been burned.

It had been the initiative of Pope Gregory some decades before to send appeals throughout Europe to call pilgrims to Rome, the Mother of the Church; and they had come. The city had quickly organised itself to cater for the new industry, which had brought much-needed revenue.

Totila shook his head when Felix brought him to a stall where he could have bought ‘martyrs’ bones’, a grisly collection of finger joints and toe bones. But he dropped a few coins in the bowls of half-starved mendicants, and made offerings at various shrines. He noticed that some of the worse-off mendicants were tended to by women – all young, all with pale grey eyes, dressed in distinctive white robes – who gave them food, and cleaned their wounds.

Felix watched all this, and eyed Totila’s purse.

At last, as the evening began to fall, Felix led Totila to the Greek quarter of the city where, he said, Totila would be able to find cheap lodgings.

And in a dark alleyway, between two impossibly tall and crumbling tenement buildings, Felix produced a fine blade with which he slit open Totila’s purse, and pierced Totila’s belly for good measure.

As Totila slumped to the filth-strewn ground, Felix counted the coins in his palm and snorted. ‘Hardly worth my trouble.’

Totila gasped, ‘I’m sorry.’

Felix looked down, surprised, and laughed. ‘Don’t be silly. It’s not your fault.’ And he walked away, into the gathering gloom.

Totila lay in the stench of ordure and urine, unable to move. He kept his hands clamped over his belly, but he could feel the blood seeping through his fingers.

Somebody was here, standing before him. It was a woman in a white, purple-edged robe. She was one of those who tended the poor. She kneeled in the dirt, pulled his hands away from his side, and inspected his wound. ‘Don’t try to move,’ she said.

‘This is a holy place to die, here in Rome.’

‘There is no good place to die,’ she murmured. ‘Not like this.’ She had pale grey eyes, he saw, the grey of clouds.

Having bound him up she managed to get him to his feet, and took him to an inn. She left him money, in a new leather purse.

He stayed two nights.

When he was able to walk, he approached the innkeeper with some trepidation, for he wasn’t sure he had the funds to pay for his lodging. But he found that the account had already been settled.

Before he left Rome, Totila tried to find the woman who had helped him. But though everybody knew of the women in white, and of their charitable work for the helpless poor and victims of accident and crime – some called them angels, others virgins – nobody knew where they could be found. They seemed to melt out of the rubble of Rome by day, and disappear by night, like ghosts of a different past.


Chapter 39

On the day I was due to meet Rosa I woke early, having passed a nervous, restless night.

Before breakfast I crept downstairs, tiptoed past the concierges, and walked along the Via dei Fori Imperiali. The dawn wasn’t far advanced, and the traffic was light. Around me was the old Roman Forum, nestling in the timeless safety of its valley, and the Palatine and Capitoline hills bristled with the imperial palaces and other mighty buildings of later antiquity.

In my week in Rome, I’d walked and walked, from the Vatican in the west to the Appian Way in the south, along the banks of the Tiber, and around great stretches of the Aurelian Wall. Like Edinburgh or San Francisco, Rome was a city of hills – that was the first thing that struck you – you really couldn’t walk far without heading either uphill or down, and after a few days my thighs and calves felt as hard as a soccer player’s.

But what was unlike any city I’d visited before was the sense of time here.

This place had been in continuous occupation since the Iron Age. It was as if time was untethered here, and vast reefs of history kept sticking up into modern times, mounds of past as enduring as the ancient hills themselves.

Rome was starting to intimidate me, just as Peter had warned. It wasn’t the right frame of mind to be in when meeting my long-lost sister.

I’d arranged to meet Rosa in a little coffee bar off the Appian Way, which was where, in our brief, terse phone call, she’d said she worked. The Appian Way is an ancient road that leads south from a gateway in the Aurelian Wall. It was a fine morning and I decided to walk, to clear my head and get my blood pumping.

But I soon regretted the decision. The road was narrow, in long stretches without pavements at all, and the traffic was as disrespectful here as in the rest of the city. But perhaps it had been so for two thousand years, I thought; I shouldn’t complain.

I survived a terrifying jog through a narrow tunnel beneath a road and rail bridge, and arrived at a junction close to a little church called Domine Quo Vadis. Across the street was a coffee bar.

And there, sitting at a pavement table, was an elegant woman in her forties. She wore a cream trouser suit. She sat easily, with her legs folded, a coffee cup before her, a mobile phone in one hand. As I crossed the road she turned off the phone. She left it on the table, though, where it sat throughout our meeting, a mute reminder of her connections to another world.

When I reached the table she smiled – bright, white teeth – and stood up. She had expensive-looking sunglasses pushed up on to her brushed-back mouse-blonde hair, not a streak of grey, and her eyes were as pale and smoky as my mother’s had been. ‘George, George . . .’ It turned out I was a little taller than her, so I had to lean to let her kiss me. She buffed my cheeks, as if we were two London PRs on a routine business meeting.

But, this close to her, there was something in her smell – a sweet milkiness under the cosmetics, the smell of home perhaps – that made me, briefly, want to melt. Yes, suddenly I remembered her, a little girl in bright, blurry kid-memory images I’d long lost. I found myself struggling for composure.

She pulled back and regarded me, her face so like my own, her expression cool. ‘Please.’ She waved me to a seat. With effortless ease she called the waiter, and I ordered a cappuccino.

‘So, after all this time,’ I said gruffly.

She shrugged. ‘The situation is not of our making.’

‘I know. But it’s still damn odd.’

She began talking, brightly, of the church over the road. ‘Have you had time to see it? Domine Quo Vadis – “Lord, where are you going?” Peter had escaped from prison in Rome, and he met Jesus here and asked Him that question. Jesus replied, “To let myself be crucified a second time.” He left His footprints in the road. You can see them inside the church. But if they are genuine Christ had big feet . . .’ She laughed.

She talked easily, fluently, her voice well modulated: neutrally accented English, perhaps the slightest Italian singsong. She looked at ease here. She looked Italian. Whereas I felt shabby and out of place.

The coffee arrived, which gave me a little cover.

‘I don’t know what to say. What do we do, swap life stories?’

She leaned forward and put her hand on mine. ‘Just relax. I’m sure we will work it out.’

The sudden, unexpected touch oddly shocked me. ‘I don’t think I have much more to tell you anyhow,’ I said. As a preliminary to our meeting I had sent her a long email from my hotel room.

‘You told me about your past,’ she said. ‘But not your future.’

‘That’s a little more cloudy. I’ve come to a fork in the road, I think.’

‘Because of Father’s death?’

Not Dad but Father. ‘I think things had been building up anyhow. I need a change.’

‘I understand.’

‘Do you?’

With that slight sharpness, she looked at me, her smile more empty. ‘And in return for your biography, you expect mine?’

‘You’re my sister. I came all this way to meet you. Yes, I want to know what’s become of you. You sell family trees,’ I said. ‘That’s pretty much all I know about you.’

She smiled. ‘That and the fact that I belong to a weirdo woo-woo cult . . . Don’t worry; I know what people think of us. All right.’ In brisk, almost rehearsed phrases, she sketched her career for me, her life.

She seemed to be a kind of account manager, dealing with services and products for major clients – not individuals, but companies, universities, even churches and governments. After being sent over here by my father, she had been put through schooling good enough to get her to a baccalaureate. She hadn’t gone away to university, but, staying within the Order, had studied history and business administration to degree level. Then she had gone to work for the family firm, so to speak.

Even after this smooth patter she stayed out of focus. Thinking over what she had said, I found I couldn’t visualise her school, or even the kind of social conditions she had been brought up in – not a family, that was for sure.

She began to talk about the Order’s business. ‘Yes, we sell genealogy information. I brought some stuff for you to see . . .’ She dug some promotional literature out of her bag: glossy, well-produced. Tracing ancestry was one of the biggest growth areas on the internet, she told me. ‘We’re even offering a DNA matching service,’ she said. ‘If you’re of British ancestry, say, you’ll soon be able to tell whether you are of ancient stock, or came over with the Romans, or the Saxons, or the Vikings.

‘There is a finite genealogical universe out there. Only a finite number of human beings have ever existed, and each of them had a mother and father, links to the great chain of descent. We see no limit in principle as to the information we may one day retrieve . . .’ She was quite evangelical as she described all this. It was more than just a product to her, I saw.

But I felt as if she was pitching a sale. I didn’t know how brother and sister were supposed to behave, after a forty-year separation. It isn’t a situation you come across every day. But for sure it wasn’t talking about DNA databases and high-speed internet access options.

Actually, as she talked, she reminded me of Gina. Something about her cold competence, her distance from me.

I put aside the brochures. ‘You’re telling me about genealogy,’ I said. ‘Not you.’

She sat back. ‘Then what do you want to know?’

‘You never came home.’

She nodded. ‘But this is home, George. This is family, for me.’

‘It may feel like that, but—’

‘No.’ Again she covered my hand, shockingly casual. ‘You don’t understand. The Order is family – our family. That’s why Father was happy to send me here.’ And she reminded me of our story of the ancient past, of Regina, who had survived the collapse of Britain, and who had eventually come to Rome – where she had helped found the Order.

I was tired of this story. ‘That’s just a family legend,’ I said. ‘Nobody can trace back to the Romans.’

‘We can.’ She grinned, almost playfully. ‘We keep records, George. That’s the one thing we do better than anything else. Our huge bank of historical data is the spine on which we have built our genealogy business. George, it’s true about Regina. There has been a continuous thread of descent, from Regina’s day to this, as the Order has survived. But that central line of family persists. And it’s our family.

‘Maybe now you can see why I stayed here.’ Again she touched me, unexpectedly. She slid one hand under my palm, and let the other rest on top, massaging the webbing between my thumb and forefinger with the ball of her thumb. It was extraordinarily intimate – not sexual – compelling, oddly confining. She said, ‘So that’s why you don’t need to rescue me.’

‘What do you mean?’

She laughed. ‘Come on, George. Isn’t that why you’re really here? To save me from my miserable exile. Perhaps on some level you were expecting to find the little girl you last saw, all those years ago. And I’ve somehow disappointed you by turning out to be a grown woman, with a life of her own, and capable of making her own choices. I don’t need saving, as you can see.’

I said angrily, ‘OK. Maybe I’m a patronising dope with no imagination. But I’m here, Rosa.’

She surprised me by standing up. ‘But we each have our own lives, George. Well, that’s that.’ She began extracting money from a small wallet. ‘Let me treat you,’ she said. ‘I insist.’

I stood uncertainly. I hadn’t been in control of any of this conversation, I realised, from first to last. ‘Is that it?’

‘We must stay in touch. Isn’t email marvellous? How long are you in Rome?’

‘Rosa, for Christ’s sake.’ I struggled briefly for control. ‘Don’t we have any more to say to each other? After all this time?’

She hesitated. ‘You know, some said I shouldn’t see you.’

‘Some who?’

‘People in the Order.’

‘You told them about me?’

‘We tell each other everything.’

‘Why shouldn’t you have met me?’

‘Because you might be a threat,’ she said simply. Her gaze was fixed on me. ‘But now I’ve met you I’m not so sure.’

I had the impression she was recalculating.

She had felt impelled to go through with the meeting with me, to give me the minimum contact required to send me away, and keep me away. But now something – my persistence, maybe my distress – was making her rethink that plan. I know that’s a cold analysis of her thinking. But I really didn’t believe, even then, that whatever new plans she was drawing up had anything to do with compassion.

She made an abrupt about-face. ‘Maybe you’re right. It shouldn’t end here. As you said you have come all this way, did all that detective work, for me.’ Her eyes narrowed, and I thought she was making a decision. ‘Tell you what. Perhaps you’d like to see where I work, and live. What do you think?’ She dropped her sunglasses on to her nose, business-like.

She was following her own peculiar agenda, I saw. I really didn’t know what she wanted of me. But it was a chance to spend a little more time with her. What else could I do but accept?

And so she took me to the Catacombs.

The entrance wasn’t far away. Above ground, there was little to see: a very small chapel, a couple of souvenir and refreshment stalls, a ticket booth, all set in a little scruffy parkland. It was lunchtime and the public areas were locked up, the ticket booth windows covered with chiuso notices: this was Rome, after all. But a few bewildered-looking tourists lingered by the refreshment stalls, buying overpriced hot dogs and bottled water.

They watched enviously as Rosa led me to a small stone block, the size and shape of Doctor Who’s Tardis. It had a heavy green door, which she opened with a swipe card. This was the public entrance to the Catacombs of Agrippina, Rose told me. She palmed a switch, and electric light flooded down from strip lights set in the ceiling.

Steps cut down into the dark. Rosa led the way, her heeled shoes clattering on the worn stone. When I pulled the door closed after me, it locked automatically. It immediately felt colder. It was a creepy experience, even in the electric light.

At the bottom of the steps I found myself in a gallery. It was narrow enough for me to reach out and touch both walls, and it was tall, perhaps twenty-five feet high, with an arched roof. The walls were notched, with box-shaped cavities cut deep into them. The light was dim, the electric lamps sparsely scattered. There was more light, in fact, coming from the skylight trenches cut down from the surface.

Rosa gave me the guided tour. ‘People say they’ve never heard of a St Agrippina. There never was one, so far as we know. She was probably just a well-off local matron, sympathetic to the Christians’ cause, who gave them the use of her land.’

Burials had given the early Christian community here a problem. Space was always at a premium in Rome. Because of their beliefs the Christians were reluctant to cremate, but land was expensive, even this far out of town. So they began to dig.

‘The rock here is tufa,’ Rosa said. ‘Soft, volcanic. It’s easy to work, and it hardens when exposed to the air. And the Romans were used to working underground anyhow. They would dig sewers, waterworks, underground passages for servants to cross from one side of a great villa to another. Many houses would even have a cryptoporticus, an underground recreation area. So when they needed a place to bury their dead the Christians dug, and dug . . .’

We descended down another steep staircase and found ourselves in yet another gallery, that stretched on out of sight. The corridors branched, one after another, and the walls were all cut with those deep notches.

I was already thoroughly lost, disoriented. We were alone, and the only sounds were our footsteps and Rosa’s gentle voice, softly echoing. The temperature had settled to a mild chill. Around me those open notches gaped like black mouths – and I had no doubt what they had once held.

‘The oldest levels are the highest,’ she said. ‘Which makes sense if you think about it. They just kept digging, down and down. They would cut out family vaults, called cubicula, and these niches are called loculi.’

‘Niches for the bodies,’ I said, my throat hoarse.

‘Yes. Wrapped in linen, or perhaps embalmed. Even popes were buried in the Catacombs. But many of the tombs were pillaged in later centuries. Bones were taken away by desecrators, or by seekers of holy relics, or for reburial. But some undisturbed tombs were rediscovered over the last few centuries – perhaps there are more still to find. George, this Catacomb alone comprises fifteen miles in all, over four levels. And it is estimated that in all the Catacombs some half a million people were buried, over the centuries.’

Like so many numbers associated with ancient Rome, it was a stunning, impossible figure.

‘Look.’ She pointed to symbols, painted faintly on the walls. The light was kept low to protect the paintwork, it turned out. ‘Covert Christian symbols, from the days of repression and persecution. The fish you will recognise. The dove, and here the olive branch, symbolise peace. The anchor implies resurrection. Oh, here is the famous chi-rho, formed of the first two Greek letters of Christ’s name.’ It looked like the letters P and X superimposed. ‘And here –’ Carved above one of the loculi, it was like the simple fish symbol, but two fish touched, mouth to mouth, so that it was almost like an infinity.

‘What’s that?’

‘The symbol of the Order.’ I recognised it from my internet search. She was studying me. ‘How do you feel?’

‘I’m in a two-thousand-year-old graveyard. A little freaked out.’

‘You aren’t worried by the enclosure? The narrow walls, the depth – you don’t feel claustrophobic?’

I thought about that. ‘No.’

‘And if I told you I have more to show you yet – that we will go much deeper?’

‘Are you setting me some kind of test, Rosa?’

‘Yes, I suppose I am. Something about the way we talked in the café. . . You’ve reacted well so far, and I think you’re ready to see more.’ She held out her hand. ‘Will you come? You’re free to go, whenever you like.’

By now I had come to distrust her obviously calculated touching, the overwhelming feelings it evoked in me. But I took her hand again. ‘What next – Open Sesame?’

‘Something like that.’

We were standing before an innocent-looking niche, as empty as the others. It had a two-fish symbol carved over it. Now, to my surprise, Rosa dug out a swipe card and passed it into a slot hidden inside the stone, up behind the fish. I glimpsed a red light, heard the unexpected humming of electronic gear.

And then, with a stony grind, a kind of trapdoor opened up beneath me – and bright light flooded up into the dusty air. I leaned forward to see. There was another staircase, but this was of polished metal, and it led down to a floor of gleaming tiles.

There was a whole room down there – a modern office, I saw. I glimpsed a desk, a girl behind it in a white smock, peering up at us. Fluorescent light glared up grey-white but dazzling bright after the gloom of the Catacomb. I was amazed – even stunned. It was the last thing I’d have expected to see; it was hard to believe it was real.

Rosa was grinning. ‘Welcome to my underground lair, Austin Powers.’

‘Not funny,’ I snapped.

‘Oh, lighten up.’ She turned and descended. I followed.

And so I entered the Crypt for the first time.

The receptionist sat behind her wide marble desk, smiling at us. I glimpsed a winking rack of small TV monitors behind the surface of the desk, and one red-eyed camera peered directly at me from a wall. It was all quite normal, electric bright, certainly not as chill as the Catacombs. But there was no daylight, of course, not a scrap; it reminded me how far I was underground.

‘We don’t use this entrance much,’ said Rosa. ‘There are many ways in, from our shops and offices on the surface – most of them in the suburbs to the west of the Appian Way – though we have a couple of routes that lead to the centre of the city. But I wanted to bring you this way. It is the oldest.’ She smiled, almost mischievously. ‘I suppose I wanted to put on a show. . . Are you OK?’

I simply had no idea what to expect. ‘I’ve never been in a convent before,’ I said.

‘You aren’t in one now. Come on.’

We walked towards the wall of the anteroom. Automatic doors slid out of sight. We stepped into a corridor, just as brightly lit as the anteroom.

The corridor curved out of sight. It was my first impression of the true size of the place. For sure it was a hell of a lot bigger than the anteroom.

And the corridor was full of people: a great murmuring crowd, deep underground.

There must have been hundreds, just in that first glimpse. The human traffic in that corridor was as dense as Oxford Circus on a summer Saturday, or Times Square at New Year. Most of them were women. Many were in street clothes, but some wore a kind of uniform, a white dress or trouser suit with sewn-in threads of purple. They walked in neat files, passing in and out of the rooms that branched off the corridor.

Then there was the smell: not an unpleasant smell, not a locker-room stink, but there was something animal in the air, something potent. The air was hot, humid and noisy; I found myself breathing hard, dragging for breath.

All this concealed far underground, under that sleepy tourist-trap park.

Nobody seemed aware of anything strange, nobody but me. It was all I could do to keep from staggering back, into the relative calm of the anteroom.

Rosa was leaning towards me. ‘Don’t let it get to you. I know how you feel. But it’s always like this here. Come on.’ Holding my hand, she pulled me forward, and we waded into the streams of people.

Suddenly I was surrounded by faces, all young, many smiling, few showing curiosity at this big sweating Englishman who had been thrust in among them. They all seemed to be talking, and the hubbub battered me, like a wind. But they parted around us, accepted us into the flow.

We passed offices with desks and partitioned cubicles, pot-plants and coffee machines. They all seemed very mundane, if crowded and noisy compared to most offices I’d seen, almost as crowded as the corridors. In some places there were copies of the kissing-fish infinity symbol of the Order, done out in chrome strips and fixed to marble walls. All very corporate.

On many of the walls slogans had been incised – in places crudely, by hand, and in others more professionally. They were in Latin, which I can’t read. I tried to memorise them, meaning to ask Peter about them later; there seemed to be three key phrases.

Rosa said that the varying sizes of rooms had names, in the Order’s peculiar internal language – basically modern Italian, I would learn, but laced with terms derived from Latin, and other sources I didn’t recognise. The room names seemed to be a macabre joke, a remembrance of the Crypt’s origin. The largest vaults of all were called cubicula, like the family tombs in the Catacombs, the next largest arcosolia, like the large tombs of the wealthy and the popes – and the smallest of all loculi, like the lonely niche-graves of the poor.

But there were few loculi, I would learn, because members of the Order were never alone: the bigger the room, the bigger the crowd, the better.

The deeper in we penetrated, the more powerful that animal smell became. It was like walking into a lion’s cage.

I tried to keep a clear head. ‘The workers here seem young,’ I said. ‘Nobody much over twenty-five or thirty?’

‘Actually, most people here are older than that.’

‘They don’t look it.’

‘There are some youngsters, of course. Everybody has to learn. But most of the Order’s younger members work down-below.’

‘Downbelow?’

‘On the lower levels.’

‘There are lower levels?’

We passed through a domain of libraries. The books were densely packed, and, as you see in some academic archives, the shelf units ran on rails: in a whole room there would be only enough space for a single passageway between a pair of shelves, and you would have to turn a little handle to make the shelves roll back and forth until you got the access you wanted. There was a lot of material. Further on there were rooms more like museum departments, which contained what looked like extremely ancient manuscripts, scrolls and clay tablets, all held in air-conditioned isolation and low light, many of them in the drawers of glass-topped cabinets.

This area was the scrinium, said Rosa, the Order’s term for the monumental internal record centre that had now been turned outward to fuel the internet genealogy business. Rosa showed me cabinets full of somewhat dog-eared index cards. There was so much material, she said, that even the indices had an index. We passed a computer centre, where great mainframes hummed behind sealed windows. I got a fresh sense of the power and wealth of this place.

Before we left the scrinium Rosa gave me a small hardback book. It turned out to be the story of Regina, our Roman-British ancestress. ‘A more complete biography than of anyone else in the ancient world, even the Caesars,’ Rosa said. ‘Bedtime reading.’

A little further on, to my surprise, we came to classrooms, where children, mostly girls, sat in neat rows, or worked in groups at desks, or laboured over baffling-looking experiments in science.

Rosa told me that few of these pupils belonged to the Order. Offering quality education to outsiders had been the Order’s earliest significant money-earner – ‘earliest’ in the Order’s terms, I learned, meaning in the fifth century after Christ. She said they even had accounting records that went back that far, though the oldest entries were of limited use as they predated the invention of the double-entry book-keeping system by the best part of a millennium.

‘How inconvenient,’ I murmured.

In one place there was even a small theatre, where a group of young teenagers were rehearsing a play.

Schools. A theatre. A play. And all of this, remember, dug deep into the ground below four levels of Catacombs.

Again we walked on.

In that first visit I didn’t even come close to figuring out the geography of the Crypt. The place wasn’t designed to give you long vistas and perspectives anyhow; it was designed to disorient, to make you forget where you are.

I would discover later that the Crypt was organised on three levels. But each of those levels was subdivided by intermediate floors and mezzanines. The layout was functional, and changed all the time according to need, the arbitrary divisions between compartments blurring. All that helped mix up the geography in everybody’s heads, of course. I certainly didn’t figure out, that first time, how far those branching corridors and mushrooming chambers led; I never came to anything that could have been an outside wall, a layer of tufa like that I had seen carved out in the Catacombs above. Even so, I could see the Crypt was immense.

And it was full of people. That was the one thing that struck me every second.

They were all around me, all the time, everywhere we walked. They all seemed similar, all smooth-faced and ageless, all of a compact, rounded build – and not tall; I was one of the tallest there, so I was seeing over the heads of the crowd. I was immersed in touch constantly: they would brush against me, and sometimes one would rest a hand on my shoulder as she squeezed past. There was that smell, the overall leonine stink of the compound, but something subtler when one of them came close, the milky sweetness I had noticed about Rosa.

And then there were the faces. It took me some minutes, after entering that first corridor, to recognise how similar they were. They were all like Rosa, and therefore like me, with oval faces, broad, flat noses – and the slate grey eyes that have been a family trait for generations. They were all around me, faces like mirrors of mine – if younger, smoother, happier. There was a constant racket, but nobody seemed to be shouting, arguing, barging past anybody else; everybody was busy, but nobody was rushing or stressed out. Despite the hubbub, there was a great sense of order about the place.

I felt confused, baffled, battered by astounding impressions. But, odd though it seems, I didn’t feel uncomfortable. I’ve always been drawn to order, regularity – not control, necessarily, but calm. And this place, despite its unfamiliarity and surface strangeness, was at heart a deep well of calm; I could sense that immediately.

What I felt was: I belong here.

Rosa brought me to a kind of balcony. It was a rare viewpoint offering a cutaway view of at least some of the Crypt, like looking down into a shopping mall from a top level. Rosa pointed out a row of open-roofed chambers lined with bunk beds: dormitories. Further away was a blocky structure that was a hospital, she said. People were everywhere I looked, moving, working, interacting with each other in little knots.

‘There must be’ – I waved a hand at the teeming masses below – ‘a control centre. Some kind of management structure.’

‘No control centre. No bridge on this great underground submarine.’ Rosa was watching my face. ‘How do you feel now? Are you thinking about all the rock over your head? Do you feel shut in, lost?’

‘I’m in an underground city, by God,’ I said. ‘I have to keep reminding myself that all this is dug into the ground under a Roman suburb . . . You know, I still haven’t got you in focus, Rosa.’

She wasn’t fazed. ‘But the Order is me. I told you, it’s my family – and yours. If you can’t see that, you can’t see anything about me. George, do you blame our parents, Father, for my being sent away – for this peculiar gap in your life?’

I frowned. ‘I’m not sure.’

‘I don’t blame them,’ she said definitely. ‘They did what they had to do to enable the family to survive. I understand that now, and I think I understood it even as a child.’ I wondered if that could be true. ‘And besides, look around you. I’ve hardly suffered by being sent here.’

Suddenly I felt resentful. I hadn’t come here to see this vast subterranean city, after all, but her. And she seemed barely perturbed by my presence. This wasn’t enough of a reaction for me, emotionally. I wanted to break down her complacency – to make her see me.

Harm may not have come to her. But harm has come to me, I thought.

I had no idea how long I had been down there. At last, something prompted me to get out of there.

Rosa didn’t protest. She escorted me back along that long corridor, back to the anteroom, and then up to the Catacombs. We climbed alone, in the perpetual darkness, up the levels, before ascending that last staircase and emerging from the Catacomb’s gloomy entrance.

It was dark, I saw, shocked. I must have been in that pit in the ground for six, seven, eight hours. The place was deserted, the refreshment stalls shut up for the night. But the air was fresh, and smelled of the lemon trees in the scrubby parkland. I breathed deep, trying to clear my head of that leonine underground tang.

But, standing there alone, out of the Crypt, I felt bereft. I walked out of the Catacomb compound and began searching for a cab. When I found one, a couple of blocks away, I recoiled from the driver’s face – dark, eyes deep brown – a perfectly normal, even handsome human face, but not like mine.

Rosa had let me go gracefully enough when I asked to leave. It was only later, thinking over the day, that I understood that she had decided – during our very first meeting at that coffee bar, as I tried to come to terms with suddenly meeting my sister again for the first time since childhood – to try to recruit me into the Order. Her first instinct had been to exclude me; after meeting me she had decided I should somehow be inducted. And everything she had shown me, everything she had done and said from that moment on, had been designed with that intent in mind. It had nothing to do with me at all.


Chapter 40

Francesca walked with her companion through the civitas Leonina.

Leo Frangipani wanted to tell Francesca about the Pope’s plans for a Holy Year, to be held in the forthcoming year 1300. ‘It’s going to be a marvel,’ he said. ‘They are planning how to display the holy relics to maximise the revenue. It’s said that the priests are already practising with the rakes they will use to drag in the money thrown by the crowds on to their altars.’ He was watching her. ‘Ah, you disapprove! These fishers of the endless river of the gullible and faithful that washes through Rome.’

‘Not at all,’ she said. ‘Anybody would disapprove of thievery. But the pilgrims believe their money is well-spent, and if it goes to preserve Rome, Mother of the World, then surely they are right.’

‘Perhaps so. I do know that you ladies in white prefer to give your money away. I’ll never understand how you survive.’

But survive the Order did, after more than eight centuries.

The civitas Leonina was a city within a city, centred around the Vatican Hill, where stood Constantine’s vast and crumbling basilica, the wheel-hub of Christianity. The area was a huddle of monasteries, lodging-houses, churches, oratories, taverns, cells for hermits, even an orphanage and a poor-house, the latter of which was funded, discreetly, by the Order.

There were many services here for the pilgrims – or, depending which way you looked at it, plenty of people with ambitions to separate pilgrims from their money. The cobblers would repair soles worn out from walking, butchers, fishmongers and fruiterers would feed your body, and farmers would sell you straw for your bedding, some of it still caked with dung. And then there were the vendors of linen strips that had been in contact with the tomb of one martyr, and dried flowers said to have grown over the grave of another, and you could buy candles, relics, rosaries, icons, and phials of holy water and oil. Guides and beggars wandered everywhere, looking for the gullible. Even under the walls of Constantine’s basilica itself moneylenders thronged and called, ringing coins on the tops of their tables.

But it was a thriving place; for every vendor there must have been ten potential purchasers – and probably as many criminals, Francesca thought uneasily.

She knew she stood out from the crowd. Though she had eschewed the Order’s habitual white robes for a dress of brown-dyed wool, she wore a thick layer of cream and unguent on her face to protect her skin from the unaccustomed sun, and spectacles made of blue glass protected eyes used to candlelight and oil lamps. She looked different, and therefore was no doubt a target for beggars and thieves alike.

She had no fear, for with her was a Frangipani: a tall, imposing, well-dressed young man with a very visible sword at his waist, a scion of one of the city’s wealthier families. But to Francesca, used to the calm of the Crypt’s underground cloisters, this was a crowded, dirty, disturbing place.

And it was a place of madness, she thought suddenly, of a great plague of the mind: people drawn from across Europe to see shabby relics and to part with their wealth, all for the sake of an idea, the great rampaging mind-sickness of Christianity. Just as in ages past they had no doubt been drawn to the Colosseum, or the triumphs of the Caesars – other contagious ideas, now vanished like the dew.

But she was pious, and the Order itself was of course deeply Christian; she felt dismayed to be formulating such doubts, and did her best to put them out of her mind.

As they climbed up out of the residential area towards the higher ground of the ancient hills, Francesca got a broader view of the city. She could see how small and cramped the densely populated area was, set within the disabitato, the expanse of scrubland and farms that occupied the rest of the space within the old walls. Here and there monuments of the imperial age loomed out of the green, but many of them had been badly damaged by time, demolished by siege weapons, or the marble broken up and burnt for lime.

There had been centuries of conflict, with Rome a battleground between popes and anti-popes, and between the popes and the Holy Roman Emperors. Rome had paid a terrible price. But now the papacy had thrown off the yoke of the German emperors, and Rome had begun slowly to recover. On the higher ground, the mansions and palaces of the rich loomed with their towers of burnt-red brick. The Frangipani family, in fact, had built a series of towers all the way around the old Circus Maximus, the emperors’ race track.

Leo was watching her.

She could read what he was thinking. He was trying to make out her body through her ground-length dress, its hem and sleeves stained by Roman dirt. He was a good-looking boy, and he was scarcely older than she was, at twenty-four.

She felt a welcome flush. She was, after all, a woman. Which was, indirectly, the reason she was here.

‘We’re here to talk business,’ she reminded Leo gently.

‘That’s so.’ He stepped back, his smile apologetic, and averted his eyes.

‘You have secured your interests in the land in Venice?’

‘In principle. All I need is the deposit.’

Times were changing – and it was Francesca’s instinct that the Order must change to suit.

Over the centuries the Order had continued to develop its charitable work. But it was a business, after a fashion. For every hundred of the poor or unfortunate who the Order helped – so it had been learned – there was always one who became rich enough later to make a significant donation to the Order’s coffers, wishing to show his gratitude to those who had saved him when he was at his lowest. It was a long game, but the amounts doled out to the poor were actually so small that the gamble was more than worth taking. It was a business, like Rome’s pilgrim-fleecing industry – but if it served a pious end it was surely a business worth carrying out.

But now there were new opportunities. After the death of the last emperor in Rome, the cities and towns across western Europe had shrunk back, to be replaced by small hamlets and migrants, with few communities numbering more than a thousand. Now agricultural innovations were seeping across Europe from Germany. Major communities were developing again – Venice, it was said, had more than a hundred thousand inhabitants – and with this revival had come new opportunities for profit.

Young Leo’s scheme was simple: to buy marsh land close to Venice, drain it, and then farm it until such time as he could sell it off in the face of the expected expansion of the city. Francesca could see the sense of it. For a small initial outlay he could multiply his holdings many times within a few years, and thus make his name within his family.

Francesca was prepared to make the loan to enable him to do this. But she had asked something in return. Now she outlined her latest plans: she needed soldiers.

As it spread out relentlessly, deep beneath the old Appian Way, the Order had broken through into another set of underground chambers, occupied by a group of Aryan Christians with a way of life strangely similar to the Order’s: run by a small group of women with massive extended families, served by a network of childless nieces and daughters. It seemed that similar pressures, surrounding the collapse of Rome, had induced similar solutions. It said a great deal for the secrecy of the Crypt and its dark twin that the two groups had remained unaware of each other for so long.

But they could not coexist, of course. Francesca had seen that straightaway, felt it on a deep gut level. The other ‘Crypt’ had to be broken up, assimilated.

If you uncovered a problem you were expected to fix it yourself: that was the Order’s central mode of working. So Francesca had made a quick decision. Leo would find soldiers to cleanse the parallel crypt, and the Order would break through and occupy the abandoned chambers. At a stroke the Crypt’s effective size would be increased by more than a half, and the Order would gain many servants.

If Francesca succeeded in her scheme she would gain great prestige within the Order – and, she hoped, get close to the matres. She had realised a year ago that Livilla, oldest of the matres, was dying. And it had been only a few months later that her own blood had started to flow – at the age of twenty-three, for the first time in her life. Then had come the realisation that she, through skill, cunning and luck, might take Livilla’s place.

The next time a bachelor was brought in from the city, it would be her body that would bewitch him, her loins that would bear his child. When she thought about that prospect she felt a dull ache in the pit of her belly, and a soreness in her breasts.

Conversely if Leo’s Venice adventure succeeded he would gain great influence in his family. They were both the same, really, she thought. The pursuit of individual ambitions, tied into the goals of the group: it was the way things were. As she studied his face, she saw that Leo understood this.

Leo still wasn’t sure, though. He rubbed his nose. ‘I’m no soldier, Francesca. I’ve no idea if this plan, of sending mercenaries into the Catacombs like fieldmice into a sewer, will work.’

She smiled. ‘Then hire a general who will know.’ He laughed.

‘I don’t think we need a general. But I do know somebody who might be able to help, as it happens.’

‘Then bring him to me.’

They concluded their business. When they parted he made playfully to kiss her cheek, despite its thick plastering of cream, but she would not allow it.


Chapter 41

Peter turned up at my hotel a couple of days after my first descent into the Crypt. He stood there in the lobby, as big as Fred Flintstone, crumpled, faintly smelling of sweat, and yet untroubled. He arrived oddly short of luggage, bringing not much more than a carry-on bag, and he was out of money.

The first thing he said was, ‘Did you bring your duffel coat?’

‘What? . . . No, I didn’t bring my duffel coat. What’s that got to do with anything?’

He grinned. ‘In Roman times the British used to export duffel coats. A duffel was a modish item for a while. It was called the byrrus Britannicus. George, you could have been fashionable for once in your life.’

‘Peter, forget duffel coats. What the hell are you doing here?’

‘Cash-flow problems,’ he said.

‘What are you talking about? You own a house, for God’s sake. You must have savings—’

‘My accounts have been frozen,’ he said. ‘Long story. Look, obviously I’ll pay you back . . .’

Maybe I’m naïve. It was a time in my life in which various people, including a Jesuit and my long-lost sister, seemed to have little difficulty keeping me away from awkward truths with simple deflections and guile. But that day I was distracted, as I had been since coming out of the Crypt. I couldn’t get the memory out of my head; it was as if the milky air of the place was a drug, and I had been addicted in one quick hit.

So that was why I went with the flow concerning Peter, why I found it hard to focus on his evasions about what he’d been doing, why he’d turned up in this state. It just didn’t seem to matter.

I didn’t want to stump up for a separate room; the hotel was cheap but not that cheap. I upgraded to a twin, in my name. We moved into the room that afternoon.

It didn’t take Peter long to unpack. That carry-on contained nothing much but his laptop, and a couple of changes of clothes, some of which still had shop labels on them, as if he had purchased them in a hurry. He didn’t even have a razor; he borrowed mine until he bought a pack of disposables.

He showered, shaved, sent his travelling clothes down to the hotel laundry. Then he spent the rest of the afternoon voraciously reading the little book Rosa had given me on my alleged ancestress Regina.

That evening, he let me buy him a meal at my favourite of the little roadside restaurants. I told Peter as much as I could about my sister Rosa, and the Order, and the Crypt. He just listened.

On a napkin I wrote down the three Latin slogans I had tried to memorise in the Crypt. He used online dictionaries, accessed through his handheld, to translate them:

Sisters matter more than daughters.

Ignorance is strength.

Listen to your sisters.

‘What do you think they mean?’

‘Damned if I know,’ he said. He filed them away, intending to research them later.

I tried to explain the appeal of the place.

Once I had a friend who had grown up on a series of military camps. They were rather bland 1950s-flavour estates, dotted around the country. But they were secure, behind their barriers of wire and men with guns, and inside there were only service personnel and their families. There was no crime, no disorder, no graffiti or vandalism. Once he had grown up, and completed his own service in the Air Force, my friend was finally expelled from his barbed-wire utopia. It seemed to me he spent his whole life after that looking back from our chaotic world at the little islands of order behind the wire. I had always known how he had felt.

And that was how I felt about the Crypt now. But there were conflicting emotions – yes, a desire to return, but at the same time a dread of being dragged back into that pit of faces, the scents, the endless touching.

I tried to express all this. Peter made Halloween gestures. ‘They’ll eat your soul!’

It wasn’t funny.

After we’d eaten, we strolled back towards the hotel. But it was a fine night, dusty and not cold, and we were in Rome, for God’s sake. So we stopped at an alimentari, a grocery store, where I bought a bottle of limoncello. Close to the hotel there was a little square of greenery, with water fountains and cigarette butts and dog turds. We found a relatively clean bench and sat down. The limoncello was a lemon liqueur they manufactured down the coast near Sorrento. It was bright yellow and so sweet it stuck to your teeth. But it wasn’t so bad after the insides of our mouths were coated by the first couple of slugs, and it topped off the wine we had drunk.

The sky was smoggy that night, and glowed faintly grey-orange. There was plenty of light, from the lamps which played on the monuments in the Forum, and on the great gaudy Vittoriano. We were cupped by the shoulders of Trajan’s Market, which loomed all around us.

I had taken a couple of walks round Trajan’s Market, which I found astonishing. You couldn’t say the ruins were attractive: a mound of brickwork, of streets and broken-open domes and little doorways. But it had been a shopping mall. The little units – all neatly numbered and set on multiple levels along colonnaded passageways, or in curving façades that would have graced the Georgians – had been planned and leased out, just like a modern development.

‘That’s what strikes you,’ I said to Peter. ‘There’s nothing medieval about this area – not like the centre of British cities. Everything is planned, laid out in neat curves and straight lines. The Forum looks antique, if you know what I mean. Columns and temples, very Ancient Greek. But the big palaces look like the ruins of the White House. And this Market looks like the ruins of Milton Keynes.’

‘Except Milton Keynes won’t last as long as Roman brick-work. They didn’t have slaves to mix the concrete so well.’

‘You know, in the Dark Ages they used this place as a fortress. From shopping mall to barricade.’

He nodded thoughtfully. ‘Decline and fall, eh? But there were a few junctions in Rome’s history where things might have turned out different.’

‘Such as?’

‘Such as the loss of Britain. Needn’t have happened. Britain wasn’t just some kind of border outpost. Britain was protected by the ocean – mostly anyhow – from the pressures of the barbarians, and internally it was mostly at peace. For centuries it was a key source of wheat and weapons for the troops in Gaul and Germany, and it had a reserve of troops that could have been used to reverse the setbacks in western Europe. Even after the calamities of the early fifth century – if the emperors had won Britain back – they might have stabilised the whole of the western Empire. Maybe your granny understood some of this.’

‘If she ever existed.’

‘If she existed. Well, she was the daughter of a citizen, the granddaughter of a soldier. If you’re living in great times, decisive times, you know about it, even if you only glimpse a small part of it.’

‘Do you think this story of Regina can be true?’

‘Well, I read the book. It’s plausible. The place names are authentic. Durnovaria is modern Dorchester, Verulamium St Albans, Eboracum York. Some of the detail makes sense too. The old Celtic festival of Samhain eventually mutated into Halloween. . . Trouble is, nobody really knows much about how Roman Britain fell apart anyhow. For sure it wasn’t like the continent, where the barbarian warlords tried to keep up the old imperial structures, though with themselves on the top. In Britain we got the Saxons – it was an apocalypse, like living through a nuclear war. The history and archaeology are scratchy, ironically, precisely because of that.’

I nodded, and sipped a little more limoncello. The bottle was already getting low. ‘And if the Empire had survived . . .’

He shrugged. ‘Rome would have had to fight off the expansion of Islam in the seventh century, and the Mongols in the thirteenth. But its armies would have handled the Golden Horde better than its medieval successors. It could have endured. Its eastern half did.’

‘No Dark Ages.’

‘The one thing you get with an empire is stability. A solemn calm. Instead of which we got a noisy clash of infant nations.’

‘No feudalism,’ I said. ‘No barons. No chivalry. And no English language. We’d all have ended up speaking some descendant of Latin, like French, Spanish –’

‘No Renaissance. There would have been no need for it. But there would have been none of the famous Anglo-Saxon tradition of individual liberty and self-determination. No Magna Carta, no parliaments. If the Romans had gone to the Americas they wouldn’t have practised genocide against the natives, as we did. That wasn’t the Roman way. They’d have assimilated, acculturated, built their aqueducts and bathhouses and roads, the apparatus of their civilising system. The indigenous nations, in North and South America, would have survived as new Roman provinces. It would have been a richer world, maybe more advanced in some ways.’

‘But no Declaration of Independence. And no abolition of slavery either.’

There would have been losses, then. But the fall of Rome – all that bloodshed, the loss of learning – the collapse of order: no, I realised, I didn’t think that was a good thing. The order of empires appealed to me – even if, for example, the Soviet Union had been just such an empire by any reasonable definition. But that was my inner longing for order and regularity expressing itself.

We sat for a while, listening to the cicadas chirp in the trees, whose yellowing leaves looked black as oil in the smoggy orange light. One of the other drunks was watching us; he raised his brown paper bag in ironic salute, and we toasted him back.

‘So, my sister,’ I said. ‘What do you think of her?’ He shrugged. ‘Sounds inhuman. I don’t know how you ought to behave when your long-lost brother turns up out of the blue, but surely it’s not like that.’

I nodded. ‘What do you think we’re dealing with?’

‘A cult. A creepy fringe-Catholic cult. I think your sister has been indoctrinated. No wonder she reacted like a robot.’

I forced a smile. ‘If you’re thinking of deprogramming her, forget it. She says she doesn’t need saving.’

‘Well, she would say that.’ More gently he said, ‘And after forty years, and after being taken at such a young age, there’s probably very little left of your sister anyhow.’ He sighed. ‘Your dad was a good friend of mine. But he had a lot to answer for.’

‘What about the Order?’

‘You know, Jesus Himself never meant to found a church. As far as He was concerned, He was living in the end-times. He had come to proclaim the kingdom of God. The early Church was scattered, chaotic, splintered; it was a suppressed movement, after all.’

‘And women–’

‘When the persecutions began, women had it particularly tough. Women martyrs were made available for prostitution. Women would need a place to hide, a way to gather strength, to endure. . .’

‘So the story of the Order makes sense.’

‘Once it became the religion of the Empire the Church quickly tightened up. Heresy wasn’t to be tolerated: for the first time you had Christians cheerfully persecuting other Christians. In the centuries that followed, as the popes got a grip, the Church became centralised, legalised, politicised, militarised. The Order would have had no place in the world-view of the popes.’

‘Yet it survived.’

He rubbed his chin. ‘The Order is obviously secretive, but it’s been sitting there an awful long time, an hour’s walk from the Vatican itself. The Church has to know about it. There have to be some kind of links.’ He smiled. ‘I told you I always wanted to go have a root around in the Vatican’s Secret Archives. Maybe now’s the time.’

I said dubiously, ‘I’ll have to ask Claudio.’

I wasn’t happy with his response. On some level he might be right. But he hadn’t taken on board what I’d tried to tell him about what I thought of as the earthy aspects of the Crypt: the faces, the smells, that deep pull I felt to remain there, to go back. Or maybe I hadn’t wanted to expose all this spooky biological stuff to him.

Anyhow, though I couldn’t shape the thought, I was sure there was more to the Order than just a cult. But maybe Peter was going to have to see it for himself.

As if on cue, an opportunity to do just that offered itself. Peter had booted up his laptop – he was never without it – and every so often he checked his email. Now he discovered a note from some American kid called Daniel Stannard, who had somehow found his way through the internet jungle to us. Daniel had concerns about a girl called Lucia, who sounded like she was some kind of refugee from the Order. Daniel wanted to meet us.

Peter smiled, a bit glassily. ‘I think the door of our secretive subterranean sisterhood has opened, just a crack.’

Right then I was drunk enough not to care. ‘I wonder if my great-granny really did shag King Arthur.’

He snorted. ‘She’d have had a job, as he never existed.’

There were traces of history about Arthur. He cropped up in sources of Celtic mythology, like the Mabinogion from Wales, and you could trace Arthur in the genealogies of the Welsh kings. An inscription bearing the name ARTORIUS had even been found at one of Arthur’s supposed strongholds. But by the ninth century, the myth was spreading. What Welsh prince wouldn’t want his name linked with Arthur? And that ARTORIUS inscription, on closer inspection, looked more like ARTOGNUS.

Peter said, ‘The Roman-British elite only managed to score a few victories against the Saxons. It was a desperate time. They must have looked for hope – and what is Arthur, not dead but sleeping, if not an embodiment of hope? It’s a lovely story. But it’s got nothing to do with the truth.’

Perhaps, I thought. But, unlike Peter, I had seen the Crypt, and its ancient, meticulous records. Perhaps I would be able to believe in Arthur – and it would be delicious if I could believe my remote great-grandmother had once kissed him, and in her way bested him.

We swapped the limoncello again, and I changed the subject.

‘So,’ I said, ‘what became of that invisible spaceship that took a right in the centre of the Earth?’

He glanced at me, a bit wearily. ‘You still don’t take it seriously. George, something happened. It came from the sun. It made straight for the Earth, And it changed course. If it had been visible it would have been the story of the century.’

‘I don’t see why you’re so fascinated by dark matter in the first place.’

He slapped the brick wall behind him. ‘Because for every ton of good solid brick, there are ten of dark matter, out there, doing something. Most of the universe is invisible to us, and we don’t even know what it’s made of. There are mysteries out there we can’t even guess at. He lifted his hand and flexed his fingers. ‘Baryonic matter, normal matter, is infested with life. Why not dark matter too? Why shouldn’t there be intelligence? And if so, what is it doing in our sun?’

I shook my head. I was drunk, and starting to feel sour. ‘I don’t understand.’

‘Well, neither do I. But I’m trying to join the dots.’ He leaned forward and lowered his voice again. ‘I’ll tell you what I think. I think there’s a war going on out there. Some kind of struggle. It’s going on above our heads, and we can’t even see it.’

I grunted. ‘War in Heaven? The dark against the light? I’ll tell you what this sounds like to me. Peter, your back-ground’s showing. You’ve just somehow sublimated your Catholic upbringing into this great space opera story of war in the sky.’

His mouth opened and closed. ‘I have to admit I never thought of that. Well, you might be right. But my psychological state doesn’t change the reality of the data – or the consequences. Suppose you are a fieldmouse stuck in a World War One trench. What do you do?’

‘You keep your head down.’

‘Right. Because one misdirected shell could wipe out your whole damn species. That’s why some of us,’ he whispered, ‘believe that it would be a mistake to announce our presence to the stars.’

I frowned. ‘I thought we’d already done that. We’ve been blasting TV signals to the skies since the days of Hitler.’

‘Yes, but we’re getting more efficient about our use of electromagnetic radiation – tight beams, cables, optic fibres. We’re already a lot quieter, cosmically speaking, than we were a few decades ago. We can’t bring back our radio noise, but it is a thin shell of clamour, heading out from the Earth, getting weaker and weaker . . . Blink and you miss it. And besides, radio is primitive. The more advanced folk are surely listening out for more interesting signals. And there are some people who think we should start sending out just those kinds of signals.’

‘I take it you aren’t one of these people.’

‘No.’ He was gazing into his hands as he said this, and his voice was unusually sombre.

I remembered how he had fled to Rome, with no money, not much more than the clothes he stood up in. Suddenly I was suspicious. ‘Peter – what have you done?’

But he just smiled and reached for the bottle.


Chapter 42

It was in the year 1527 that Clement came to Rome. He was in the service of Charles V, Emperor of Germany, who also happened to be King of Spain and Naples and ruler of the Netherlands.

A huge army of German Landsknecht, mainly Lutherans, had been raised by the King’s brother, a mighty force to wreak vengeance on the Anti-Christ in Rome. They battled through torrential rain and snowstorms to cross the Alps. They advanced on Lombardy, and joined the Emperor’s main force of Spaniards, Italians and others.

And then they converged on Rome.

Clement, after his travels, had seen much of the world. But Rome was extraordinary.

A great circuit of wall, it was said raised by the Caesars, was still in use today, much repaired. But within its wide boundaries there were farms, vineyards and gardens, even areas of scrub and thicket where deer and wild boar roamed. Here and there you could see broken columns and shapeless ruins poking out of the greenery, draped with ivy and eglantine and populated by pigeons and other birds. The inhabited area was small and cramped, a place of narrow streets and houses hanging over the muddy waters of the patient, enduring Tiber, with the spires of the rich looming over all.

There were many fine churches and palaces. But Rome was a city trapped in the past, Clement thought, a city that would have been humbled if set beside Milan or Venice or Trieste.

And now it was to be humbled further.

The Pope offered an indemnity, which tempted the army’s leaders. But the Landsknecht wanted pillage. And so it was that an undisciplined, heterogeneous, half-starved and ragged army finally marched on Rome, dreaming of plunder. There were more than thirty thousand of them.

The attack began before dawn.

The first assault on the wall was repulsed, but the defenders, hugely outnumbered and lacking ammunition, were soon reduced to throwing rocks at those they called ‘half-castes’ and ‘Lutherans’. Up went the scaling ladders, and soon Germans and Spaniards were swarming over the wall. Some of the defenders fought bravely, including the Pope’s Swiss Guards, but they were quickly overwhelmed.

By the time Clement had crossed the wall the fighting was all but done. It was still dawn; still mist from the Tiber choked the city streets. Afterwards, Rome was at the mercy of the Emperor’s troops. Later, Clement would remember little of the days that followed, little save bloodstained glimpses of unbelievable savagery.

The Romans were cut to pieces, even if unarmed, even if unable to defend themselves. Even invalids in hospitals were slaughtered.

The doors of churches, convents, palaces and monasteries were broken down and their contents hurled into the streets. When people tried to shelter in the churches they were massacred; five hundred died even in St Peter’s. Priests were forced to take part in obscene travesties of the Mass, and if they did not they were eviscerated, or crucified, or dragged through the streets, naked and in chains. Nuns were violated, and used as tokens in games of chance, and convents were turned into brothels where the women of the upper classes were forced into prostitution. Holy relics were abused; the skull of the Apostle Andrew was kicked around the streets, the handkerchief of St Veronica was sold in an inn, the spear said to have pierced Christ’s side was displayed like a battle trophy by a German.

Clement took part in the torment of one wealthy man who was made to rape his own daughter, and another, a very fat man, who was forced to eat his own roasted testicles. Afterwards he would not be able to credit what he had done.

The Sack of Rome was the end product of decades of suspicion, jealousy and hostility. The Renaissance popes had been great patrons of the arts, but they had acted like ambitious princelings and made many enemies. Meanwhile the wealth of Rome had made the city a prize which the European powers, especially France and Spain, had eyed. French, Spaniards and landless German Lutherans had at last made common cause under Charles’s imperial banner. But none of this could have justified the Sack.

It went on for months. It was said that twelve thousand were killed. Two-thirds of the housing stock was burned to the ground. On the resulting wasteland lay putrefying corpses, gnawed by dogs. Even on Sundays not a church bell sounded, across the whole of Rome.

One hot night Clement found himself with a party of a dozen or so that ventured outside the city walls. They were drunk. There might be nothing to find out here, but at least it would be a break from the stink of the city itself, where, it was said, by now you couldn’t find a purse worth emptying or a virgin over twelve.

The Emperor’s soldiers followed an old road the locals called the Appian Way. It was overgrown and rutted, but you could still trace its line, arrow-straight. They drank, sang bawdily, and as they walked they probed with sticks and spears at the ground. There were tales of Catacombs out here, and where there were Catacombs you might find treasure.

It was Clement, as it happened, who found the door. His broken stick, in fact a smashed-off crucifix, hit wood – he thought – something solid, anyhow.

He called the others over, and soon they were scrabbling at the turf and dirt, pulling it away in handfuls. Gradually they exposed a great square door in the ground. They tried to haul it open, but it would not budge.

So Philip, a slab of a man from southern Spain, got to his hands and knees and began to hammer on the door. If it was not opened it would be smashed in or burned, he shouted, and it would be the worse for whoever was inside. None of this provoked a response, so the men began to gather wood for a fire, to burn their way through.

Then, without warning, the door pushed open. Philip scrambled off, and soon all the men were gathered around, hauling at the door.

A chamber in the ground was exposed. It was walled with white-painted plaster, Clement saw, and lamps flickered in the breeze. And there were women here – six of them – none younger than sixteen or older than twenty-five, he judged, and they were dressed in white dresses. They stood in a row, peering up, like nuns praying. They were very pale, like ghosts, yet beautiful, and all of them full-figured.

When the men roared and reached for them, the women’s nerve broke. They clung to each other and huddled back in their pit. But they could not escape the men’s eager hands. They were hauled out of the pit, stripped, and taken, there and then, on the surface of the ancient imperial road. When the men realised the women were all virgins they fought amongst themselves to be first to have them. But in the end all the women were used, over and again.

As their pale bodies writhed Clement was reminded oddly of maggots, or larvae, wriggling when exposed to the light.

Once Philip and two others set on one woman at the same time. When they had done, they found they had crushed the breath out of their victim. She was left where they had finished her, for the dogs and birds to take. The other women were taken back into the city, where four of them were sold to a group of Germans, and the other gambled away.

Sated, occupied with the women, the men didn’t try to penetrate the Catacomb further, and left the pit in the ground gaping open.

A few nights after that Clement and some others went back along the Appian Way, searching for the door once more. Clement’s memory was good, and he had not been terribly drunk that night. But search as he might he could find no trace of a doorway in the ground, or of the debauchery that had been committed here, or of the woman killed. When he thought back, of that vision of the pale women writhing on the ground like uncovered worms, it seemed like a dream.


Chapter 43

We agreed to meet Daniel and Lucia inside the Colosseum. Peter and I grinned at each other when Daniel, through his emails, suggested this cloak-and-dagger rendezvous. But anyhow we went along, one bright early November morning.

The Colosseum was only a short walk down Mussolini’s majestic boulevard from our hotel, and its ruined grandeur loomed ahead of us as we approached. In fact the Colosseum had been a key motivation for Mussolini to build his imperial way where he did, for he wanted a clear view of it from his palace off the Piazza Venezia. Its size was deceptive; it seemed to take us a long time to reach the foot of that mighty wall, even longer to walk around the tarmac apron at its base.

By the time we got to the public entrance, Peter was puffing, and sweating profusely. He seemed agitated today, his untroubled demeanour gone, but he wouldn’t say what was on his mind.

We joined a glacier-pace queue of more or less patient visitors before the glass-fronted ticket office. Hucksters worked the crowd: water sellers, tropical-shirted vendors of bangles and felt hats and fake-leather handbags, and a few plausible-sounding American-accented girls who offered ‘official’ guided tours. Groups of blokes in fake legionary uniforms, all scarlet and gold and plastic swords, volunteered to have their photos taken with tourists. With my British sensibility I vaguely imagined these were ‘official’, somehow sanctioned by the city or whichever authority controlled the Colosseum, until I saw them cluster around one hapless American tourist demanding twenty euros for each photograph they’d just taken.

But above all this indignity loomed the antique walls, to which marble still clung, despite fifteen hundred years of neglect and despoliation.

Peter wasn’t comfortable. ‘Fucking Italians,’ he said. ‘Once, you know, they could get fifty thousand people inside this stadium in ten minutes. Now this.’

At length we inched our way to the head of the queue, bought our tickets, and passed through a turnstile and into the body of the stadium.

The huge structure was a hollow shell. Inside, cavernous corridors curved out of sight to either side. Peter looked a little lost, but all this was startlingly familiar to me, a veteran of the architecture of English soccer stadiums. But the corridors and alcoves were littered with rubble, stupendous fragments of fallen brickwork and columns and marble carvings. The place had long been neglected; even in the 1970s the Romans had used these immense corridors as a car park.

We emerged at last into bright sunlight.

The interior of the stadium was oval. Walkways curved around its perimeter at a couple of levels. As we were early, like dutiful tourists we completed circuits of the walls, and crossed a wooden walkway that passed along the axis of the stadium floor. The original floor, made of wood, had long since rotted away, exposing brick cells where humans and animals had once been kept, waiting to fight for their lives on the stage above.

After perhaps half an hour, it was time. We made our way to the small book stall, which had been built into an alcove close to the main spectator entrance. There was quite a crowd here, for this was where you congregated for your ‘official’ guided tours.

I had no problem recognising Lucia.

She had exactly the look that had characterised the women and girls of the Order: not tall, stockily built, with the oval face and pale grey eyes of that huge subterranean family. I had had a lot of trouble figuring out ages in the Crypt, but Lucia looked genuinely young – perhaps sixteen, or even younger. She had blue-tinged sunglasses pushed up on her head. But her patterned dress was grimy, the hem ripped; it looked as if she had been wearing it for days.

She was heavily pregnant, I saw, startled.

When she saw me standing before her – and she recognised my similar features – her eyes widened, and she clutched the hand of the boy with her.

He was quite different: perhaps a couple of years older, taller, slim, with reddish hair that was already receding from a pale, rounded brow. His eyes were clear blue, and he peered at us suspiciously.

‘So here we are,’ Peter said. ‘I take it you’re Lucia – you speak English?’

‘Not well,’ she said. Her voice was husky, her English heavily accented.

‘But I do,’ said the boy, Daniel. ‘I’m an American.’

‘Good for you,’ said Peter dryly.

I tried to reduce the tension. ‘My name is George Poole. Lucia, it seems we are distant cousins.’ I smiled, and she nervously smiled back. ‘And this is Peter McLachlan. My friend.’

Daniel wasn’t reassured. He looked defiant, but scared. He was already out of his depth. His internet contact with us, conducted from the safety of his home or some cyber café, was one thing, but maybe he was having second thoughts when confronted by the reality of two hefty, sweating middle-aged men. ‘How do we know we can trust you?’

‘You contacted us, remember?’ Peter said.

I held up a hand, and gave Peter a look. Go easy on them. I said, ‘Peter is an old friend. He’s here to help. I’ve known him all my life, and I trust him. Let’s talk. We can stay in public places all the time. Any time you like you can just walk away. How’s that?’

Daniel, still uncertain, glanced at Lucia. She nodded weakly.

So we walked around the curving walkway. Lucia, gravid, walked heavily and painfully, her hand on her back. Daniel supported her, holding her arm.

I whispered to Peter, ‘What do you think?’

He shrugged. ‘That poor kid looks as if she’s going to pup any minute . . . You think Daniel’s the father?’

‘I have no idea,’ I said truthfully. But somehow I thought it wouldn’t be as simple as that.

Peter chewed a nail, a habit I hadn’t noticed before. ‘I wasn’t expecting this. This is supposed to be about your sister, and her cult. What are we getting into here?’ He had seemed oddly jumpy all day, and his nervousness was getting worse. I had no idea why – but then I knew there was a lot about Peter, not least why he was in Rome in the first place, he wasn’t telling me.

The Colosseum is a big place, and we soon found an out-of-the-way alcove where it looked as if we would be undisturbed. Lucia found a place to sit, on a worn row of steps in the shade. Daniel stood over her protectively. Peter had a couple of bottles of water in his day bag. He gave one to Lucia, and she sipped it gratefully. She was breathing hard, I saw.

‘So,’ said Peter. ‘Tell me how you got in touch.’ Daniel shrugged. ‘It wasn’t hard . . I thought I needed to find somebody outside the Order, and yet with a connection. You see what I mean?’

‘Yes,’ I said. ‘Somebody else asking awkward questions.’

And so, he said, he had hacked into the Order’s email streams looking for likely candidates. ‘It was difficult – the Order’s traffic is heavily encrypted – but—’

‘But you’re a smart little hacker,’ said Peter unsympathetically.

Daniel’s eyes flashed. ‘I did what I had to do.’

Peter said, ‘Let’s cut to the chase. She’s your girlfriend, and you got her pregnant. Is that the story?’

‘No!’ Daniel’s denial was surprisingly hot. ‘I wouldn’t be so stupid.’

I studied Daniel. ‘How old are you, son?’

He was just eighteen; he looked older. No wonder he was out of his depth.

‘If you aren’t the father, how did you get involved with Lucia?’

For the next couple of minutes he gabbled out something of his life story – how he was the son of a diplomat, a student at an ex-pat school in the city – and how his harmless flirtation with a pretty girl he spotted at the Pantheon had led him into deep water. When he had got all this out, he seemed drained, some of his nerve gone. ‘I was only fooling. I didn’t expect it to turn out like this. But when she asked me for help, I couldn’t refuse, could I?’

‘No,’ I said. ‘I’m sure you did the right thing.’

Since she came to him he had been hiding her away, though he wouldn’t say where. From her look, I doubted it was in much comfort. He hadn’t told his parents what he was doing. He had done his best, I thought, and I wondered how well I would have coped with such a situation when I was eighteen.

‘All right,’ said Peter. ‘Let’s start at the beginning. Lucia, you’re trying to get away from something. From the Order?’

That took a little translating. ‘Yes,’ she said, ‘from the Order.’

‘And that’s why you contacted Daniel here.’

‘There was nobody else,’ she said miserably. ‘I didn’t want to get him into trouble, but I didn’t know what else to do, and—’

‘It’s OK,’ I said. ‘Just tell us. Why do you want to leave the Order?’

‘Because they took my baby away,’ she said.

I did a double-take. ‘Your first baby? You’re now pregnant with your second?’

‘Yes.’ Lucia’s eyes were downcast, and she rested her hands on her belly.

‘Who was the father?’

‘His name was Giuliano . . . something. His name doesn’t matter. He was brought in.’

‘Who by?’

‘By the cupola.’ I didn’t understand that, and she said, ‘By Rosa Poole. Your sister who you have come looking for.’

Peter and I exchanged glances.

Hesitantly I touched her hand. ‘You can tell us. Were you raped?’

‘No.’ She closed her eyes, shaking her head, almost irritably. ‘You don’t understand. Daniel asked the same questions. People never listen.’

I backed off. ‘I’m sorry. Just tell us.’

‘Giuliano was brought in, and he made me pregnant, and I had my baby, and they took her away. And now this.’ She patted her bulge. ‘I don’t want to lose this one too. And I don’t want baby after baby. I don’t want this.’ Suddenly she was crying, a flood of tears.

We three males scrabbled in our pockets; the comedy routine concluded when Daniel was the first to produce a tissue.

Peter sat back and blew out his cheeks. ‘Deeper and deeper. So who was the father of this second kid?’

‘The same guy,’ said Daniel. ‘The same asshole. This Giuliano, whatever.’

Peter frowned. ‘Then how come she doesn’t know his name?’

Daniel took a breath. ‘Because he only slept with her once.’

Peter thought that over, and laughed out loud.

Daniel, hotly embarrassed, said, ‘You don’t know the half of it, man.’

Lucia said desolately, ‘I told you they wouldn’t believe me.’ With a tissue clutched to her nose, she looked up at me through water-filled eyes heartbreakingly like my own.

‘Let’s all take it easy,’ I said. ‘Lucia, you say you don’t want to have baby after baby . . . Is that what they asked you to do? The Order – um, my sister?’

‘Yes. But they never asked,’ she said, with a trace of sulky petulance.

‘And why you?’ Peter asked.

She looked away. ‘Because I had grown up.’

It took a little probing to establish that she meant she had begun her periods.

Peter asked, ‘So it’s some kind of baby factory down there?’

‘Peter—’

‘George, if you are unscrupulous about it a healthy white kid can bring in a lot of money. The big adoption services in the States—’

‘It’s not like that,’ Lucia said.

‘But,’ Peter said, ‘every time a girl begins her periods she is made pregnant. Right?’

‘No.’ She was finding this difficult, but there was determination in her face, I saw, a strength. ‘You aren’t listening.

Not all girls. Some. Just me. The other girls can’t have babies.’

The rule of three mothers, I thought absently, thinking of Regina’s biography. ‘You mean they aren’t allowed to?’

‘No,’ she said. ‘They can’t.’

Peter thought that over. ‘They’re neuters?’ Again he laughed.

Daniel glared at him. ‘It’s true, man. I’ve met one of them. A woman called Pina – about twenty-five, I think. Calls herself Lucia’s friend, but she’s no friend; she betrayed her to the other creeps. You should have seen her – no tits, hips like a ten-year-old boy’s. She’s twenty-five, but she’s prepubescent.’

It was impossible, of course. Absurd. But now I thought back to my own incursion into the Crypt, and I remembered those ageless people who had clustered around me in the corridors and mezzanines – mostly women and girls, few men, not slim, but with no figures, no busts or hips . . . Rosa, I realised, had been the only woman I saw there who had looked mature. It hadn’t struck me at the time – I suppose I was simply overwhelmed by that dense, dizzying environment, by too much strangeness to notice such a simple thing – and yet, now I thought back, it was startling.

I looked at Peter. ‘How could this happen?’

‘And why? . . . I’ve no idea,’ he said uneasily. ‘But if any of it’s true, I think this means we’re facing more than just some money-grabbing cult here, George.’

Lucia cried out, clutched her belly, bent over and vomited.

Peter and I responded reflexively, jumping back out of the way of that stinking splash. But Daniel had better instincts. He leaned forward to grab her shoulders. ‘It’s OK. It’s OK . . .’

Peter dug in his pocket for his mobile phone.

I said to Daniel, ‘I don’t know what the hell’s going on here. But she’s going to hospital. Now.’

‘No,’ he said. ‘The Order—’

‘The hell with the Order.’ One-handed, Peter had punched in 113, the code to call an ambulance. ‘They aren’t the fucking Illuminati – hey!’

Daniel had snatched the phone out of his hand and terminated the call. ‘OK. But at least let’s take her somewhere they might not expect.’

Peter made a grab for his phone, but I pushed him back. ‘Where, Daniel?’

‘There’s an American hospital on the Via Emilio Longoni. Thirty minutes out of town.’

‘Too far,’ Peter growled.

I held him back. ‘Let him follow his instincts,’ I said. ‘He’s done OK for her so far, hasn’t he?’

Peter was unhappy, but subsided.

By the time Daniel had completed the call, Lucia had done vomiting. We had to help her stand. Peter and I walked at either side of the girl. She draped her arms over our shoulders, and we held her around her waist. When I brushed against her skin, she felt oddly cold, I thought, clammy.

We emerged from the Colosseum entrance into the bright light of mid-morning, where the fake gladiators continued to milk the lengthening queues. People stared at us as we limped past. It struck me how helpless we were. We were essentially strangers. Poor Lucia was trapped in the travails of an evidently unwanted pregnancy, and all she had to protect her was a confused, headstrong kid and two screwed-up middle-aged blokes – and we weren’t even sure if we should be getting involved in the first place.

Daniel gave Peter his phone back, and he produced a floppy disk from his waist bag. ‘Here. I knew you wouldn’t believe me.’ He handed it to Peter.

Peter slipped it into his pocket. ‘What’s this?’

‘About Pina no-tits. I hacked into hospital records. Lucia told me Pina was in a traffic accident a couple of years ago. Not serious, but she busted her leg, and she ended up in a city hospital for a few hours – long enough for the doctors to notice her, um, peculiarities. And they ran some tests. The results were weird. But by the time they turned around to figure out more, she’d already gone. Whisked away by the witches from the Crypt.’ He glared at Peter. ‘Take a look at the disk. It’s all there.’

‘Oh, I will.’

Daniel walked jerkily, his shoulders set. He was angry and scared. He said, ‘And if you don’t believe that, wait until we get to the hospital. Wait until the American doctors see her. Then explain to me how Lucia can have gone through a full-term pregnancy in three months. Explain how she can have got pregnant again without having sex.’

Lucia bowed her head, biting her lip.

Peter and I exchanged a glance. I murmured, ‘Three months?’

‘One thing at a time,’ Peter said, and he rolled his eyes.

We all rode in the ambulance.

The Rome American Hospital turned out to be modern and efficient, the reception area full of light cast from big picture windows. Lucia was taken out of our hands as soon as the ambulance doors opened, and she disappeared into the maw of the hospital.

We were quizzed about our relationship to Lucia. Peter lied with surprising smoothness. I was her uncle, he said, visiting from England – hence the family resemblance. Daniel and Peter were friends of the family. He had already contacted the direct family who were on their way . . . I thought the nurse looked sceptically at us, and at Lucia’s torn and dirty dress. But there was nothing to be done about that now.

I had to produce a credit card to guarantee payment for whatever treatment Lucia was going to need. ‘Ouch,’ I said to Peter. ‘I wonder if my travel insurance will cover this.’

‘I kind of doubt it. Are you concerned?’

I said, ‘That my bank account is about to be flattened?’ I watched Daniel roaming around the reception area, restless, helpless, frustrated. ‘I don’t think I am, no, in the circumstances.’

‘Pregnant without having sex. The kid actually said that, didn’t he? And three-month pregnancies. Jesus. What have we got into here?’

I studied him. ‘What’s wrong with you, Peter? I’ve never seen you so – aggressive.’

He snorted, and fixed his invisible glasses. ‘We came here looking for your sister, remember. Not for this.’

‘Do you want to back out?’

‘Rosa isn’t my sister. Do you?’

I thought about it. I sensed that this murky mystery of poor Lucia tied in on some deep level with what I’d glimpsed of the Crypt – the biological strangeness I’d experienced, but which I’d not even been able to express to Peter. If I wanted to unravel all that, I was going to have to deal with Lucia. And besides – I pictured Lucia’s face: so pale, such deep shadows around her eyes. She was just a kid, and she really was in deep trouble, I realised, and I felt a sharp instinct to help. Peter’s peculiar behaviour – the furtiveness he’d shown since he got here in Rome, the half secrets he’d dropped about dark matter and the rest – was just complicating things. But it didn’t change the essentials.

‘No. I’m not backing out,’ I said firmly. ‘Simple humanity, Peter.’

He laughed without humour. ‘I don’t think there’s anything simple about this situation.’ He cast about. ‘I need to get on the internet. I’ll see if there’s a pick-up locus in here, or maybe a phone socket. And I could use a coffee,’ he called over his shoulder, pulling his laptop out of his bag.

I walked up to Daniel. ‘You’re pacing like an expectant father.’

He looked at me sourly. ‘Bad joke.’

‘Yes. Sorry. Look, do you have any change?’

Down the hall we found a machine that would dispense Starbucks-sized polystyrene beakers of coffee in return for euro coins and notes. We walked back to Peter, who had tucked himself into a corner seat and was pulling Daniel’s hacked medical file off the floppy. He accepted the coffee without looking up, flipped open the little drinking flap in the plastic lid, and took a sip, all without ceasing to work at his keyboard.

‘The man’s a professional,’ I said to Daniel.

‘Yeah.’

We sat down. Daniel was full of nervous energy. He tapped the arm of his chair, and his legs pumped up and down in tiny, violent movements, as if he was ready to flee.

‘I guess you haven’t had much experience of hospitals,’ I said.

‘No. Have you?’

‘Well—’

‘You have kids of your own?’

‘No, I haven’t,’ I admitted.

He turned away. ‘Look, it’s not the hospital that bothers me. In fact, I enjoy being surrounded by people speaking English, or at least Italian with an American accent.’

‘The Order? That’s what you’re scared of?’

‘Damn right.’

‘They can’t harm anybody here.’ I pointed to a beefy security guard, who stood by the door, hands folded behind his back. ‘Lucia will be fine. We’re in the best place she could be . . .’ And so on.

‘Yeah.’ He didn’t sound convinced.

A typical adult-kid response came to my mind. Yes, everything will be fine, she will be OK, we can all go home. But I thought I should respect him more than that. ‘I really don’t understand what’s going on here, Daniel. You know more than I do. And I have no idea if she’s going to be OK.’ I felt a stab of anger. ‘I don’t even know what “OK” means, for a sixteen-year-old girl who will have had two kids by some guy whose name she doesn’t even know.’

‘They had no right,’ he said. ‘No. Whoever they are.’

‘I should be at school.’ He spread his hands. ‘What am I doing here?’

‘Look – you did the right thing,’ I said awkwardly. ‘I’ve lived a quiet life. What do I know about how to deal with situations like this? You saw a kid in trouble – a human being – and you responded on a human level. Your parents will be proud.’

He grimaced. ‘You don’t know my parents. When they find out about this I am toast.’

A junior doctor approached us. Aged about thirty, she was short, brisk, competent, with severely cut hair. She had a yellow notepad in her hand.

Lucia was fine, the doctor said, in accented English. The girl was in the late stages of pregnancy, and it was possible she would soon go into labour. But the doctor looked a little puzzled as she said this, and I realised that she was keeping stuff back from us. Well, they had had only a few minutes to examine Lucia, and if even a fraction of what Lucia and Daniel had told us was true, they had a right to be baffled.

Peter hit the doctor with questions. ‘What about her breathing? Her metabolism, pulse rate? . . .’ She was startled enough to try to answer him, referring to her pad a couple of times, before her customary doctor’s mask of non-disclosure slid back into place. ‘We’ll let you know as soon as there is more news.’ And she turned and walked briskly away.

Daniel said, ‘What use was that? She doesn’t know what she’s dealing with.’ He returned to his seat, fuming, pent-up.

I murmured to Peter, ‘Wish I hadn’t encouraged him to drink caffeine. What about those questions you were firing at the doctor?’

He looked at me. ‘When we were helping her to the ambulance – didn’t you feel her pulse? Boom . . . boom . . . boom. Given the state she’s in, and given that she’d just thrown up her breakfast, it was bloody slow – I estimated less than fifty a minute – slower than a top athlete’s resting rate. And she was cold. The quack’s first test results confirm it, I think. George, it kind of fits with what you told me of the Crypt. The air down there must be dense, with high humidity, high on carbon dioxide, low on oxygen.’

I nodded. ‘Which is why I felt breathless.’

‘With low oxygen levels, you get a low metabolic rate, low body temperatures. A slow pulse, cold skin.’ He rubbed his nose. ‘I’d like to get a look at any urine tests they do.’

‘Why?’

‘Because in animals, one way of getting rid of excess cee-oh-two is through your piss, in the form of flushed-out carbonates and bicarbonates. I wouldn’t be surprised if they’ve come up with some such adaptive mechanism.’

‘Adaptive. You’re saying she’s adapted to the Crypt?’ I thought it over. ‘Like her pale skin. Her eyes. Those thick sunglasses.’

‘It does all fit together, sort of. And there’s more. With a low metabolic rate, you’d grow more slowly, mature later. Live longer, too.’

‘Could that explain the sterility?’

‘I don’t know. But those people must have been down that hole for a very, very long time.’

‘Peter, what are we dealing with here?’

He glanced at Daniel, and beckoned. We moved a few seats away from the boy.

Peter unfolded his laptop and showed me some images, which I could barely make out for the glare from the big windows. ‘What do you know about orang-utans?’

As far as Peter could tell the file Daniel had given him on Pina was genuine. When Pina went into hospital for her broken leg, the doctors who examined her had been concerned enough by her appearance to insist on giving her more extensive tests.

‘George, I think the kid was right. Pina had an imperforate hymen, and quiescent ovaries.’

‘Quiescent?’

He shrugged. ‘Not producing eggs. Never had produced eggs. There’s a brief note here, where one doctor speculates about the mechanism—’

I waved a hand. ‘I’m not going to understand any of that.’

‘Anyhow they never did the conclusive tests before she was sprung. I’ve been on to the search engines and looked wider. The biologists call this “arrested development”. It can happen for genetic reasons – for instance, a mutation in the receptor for a certain growth factor can cause a form of dwarfism. Or if food is short – say if you’re an anorexic – puberty can be delayed. It makes a certain evolutionary sense, because if you can’t feed yourself it makes no sense to waste calories on bone mass and fatty tissue for sexual characteristics until your body can be sure it will survive. It’s actually quite common among the animals. Sometimes subordinate males don’t develop sexual characteristics. Tree shrews. Mandrill monkeys. Elephants.’

‘And orang-utans?’

‘Even orang-utans, even apes.’

‘Get back to Pina. You’re saying she has this “arrested development” too?’

‘It looks that way. The tests weren’t conclusive.’ He sighed, closed his laptop, and massaged the bridge of his nose. ‘But suppose it’s true, George. Suppose that poor kid really has gone through a pregnancy that mushroomed in three months. Suppose there are neuter women down that hole in the ground, a horde of them. Suppose Lucia’s other peculiarities – her paleness, her slow metabolism – are adaptations to living underground. And suppose it’s true – it seems fantastic, but just suppose – that Lucia had sex with this guy Giuliano just once, but she’s going to continue to get pregnant, over and over . . .’

I sat on that plastic-coated seat, in the bright efficiency of the thoroughly modern hospital, gazing through the big windows at the gardens with their cypress trees. ‘Evolution. They are evolving differently. Is that what you’re saying?’

Peter said, ‘If the story of Regina is true, the Order have cut themselves off, more or less, from the rest of humanity for sixteen centuries. That’s, say, sixty, seventy, eighty generations . . . I’m no biologist. I don’t know if that’s enough time. But it sounds like it to me.’ He shook his head. ‘You know, twenty-four hours ago I’d never have believed we’d be having this conversation. But here we are.

‘But I still don’t see the big picture. Evolutionary changes happen for a reason.’ Peter leaned close. ‘You’ll have to go back, George. Back into the Crypt. Call your sister again.’

‘Why?’

‘We need more information. We still have more questions than answers, nothing but a lot of guesswork. If we could get Pina or one of the other neutrals into the hands of the doctors—’

‘Daniel.’

He looked around. ‘What?’

‘Where’s Daniel?’ While we’d been talking, the boy had disappeared from his seat.

We ran down the corridor, the way he must have gone. We heard the receptionist call us back, a sharper yell from the security guy.

We hadn’t gone fifty yards before we met a party coming the other way. Daniel’s arms were pinned by his escorts, a burly male nurse on one side, a security guy on the other. The nice young lady doctor was talking to him, steadily, calmly, about how they had been unsure about our credentials, and it was only proper that they should ask the girl herself about her family . . .

When he saw us Daniel struggled harder. ‘They took her back,’ he said, despairing. ‘The Order. They came, and they took her back!’


Chapter 44

It was in the year 1778 that Edmund found Minerva, and lost her.

He was twenty-three years old. He had come to Rome as part of his ‘Grand Tour’, in the traditional style, funded by his father’s money and his own youth and energy. He stayed in an apartment in the Piazza di Spagna, which had become known as the English Ghetto. The apartment, a decent first floor and two bedchambers on the second, was small but well furnished, and cost no more than a scudo per day.

Edmund fell into the company of one James Macpherson, a forty-year-old Jacobite refugee and hardened rake, who proved a willing guide to the various delights of Rome – as long, of course, as Edmund continued to be a source of cash. Edmund understood this relationship very well, and was careful not to let James take advantage. But Edmund was catholic in his tastes, and soon learned to relish the vitella mongana, which he thought the most delicate veal he had ever tasted, and drank great quantities of Orvieto, a decent white wine.

Rome proved to be great fun. Night and day the piazzas were crowded with acrobats and astrologers, jugglers and tooth-drawers. In the cramped, garlic-stinking alleys where grand mansions loomed over tiny houses, shop signs hung everywhere, of barbers, tailors, surgeons and tobacconists. But the alleys were always clogged with noise and filth, since the Romans had the rude habit of relieving themselves against any convenient doorway or wall, and left their garbage heaped in every corner, waiting for the irregular call of the waste-collectors.

But amid the noise, filth and debauchery, there were true wonders.

Edmund found St Peter’s and its piazza quite stunning – he had James bring him back to it day after day, for there always seemed something new to see in it – and he was enchanted by the area around the great cathedral, where elegant domes and cupolas rose from the morning mist. And then there were the older monuments, sticking out of the past. Edmund often had James escort him to the top of the Palatine, where mature cypress trees waved gently among the ruined palaces.

Edmund found the Romans themselves pleasant and civil – as well they might be, he thought, for they were surely the most indolent people in Europe. There was no industry here, no commerce, no manufacturing. The people relied for their income on the steady flow of money from all over Christian Europe, which continued as it had for centuries.

And religion dominated everything about the city. At any one time there were as many pilgrims and other visitors, it was said, as residents. There were three thousand priests and five thousand monks and nuns serving three hundred monasteries and convents and four hundred churches. It was fashionable to dress like a cleric even if you had not taken holy orders. A greater contrast to the dynamic industrial bustle of England could scarcely be imagined; sometimes the cleric-choked city seemed to Edmund as being in the grip of a great madness.

Edmund was not struck by the women of Rome, whose beauty, he thought, did not match their city’s. He remembered a remark of Boswell’s that only a few Roman women were pretty, and most of the pretty ones were nuns. But he was not above letting James introduce him to courtesans, of whom he seemed to know a great number. Edmund had not come here for debauchery, but he was no monk, and he had to admit it was a peculiar thrill to indulge his carnal appetites here in the home of the Mother Church – where, he learned, some of the prostitutes actually carried licences issued by the Pope himself!

But all that changed when he met Minerva.

One night he took in an operette at the Capranica. It was hard to make out the performance for the drinking and gambling going on in the private box James had hired. James introduced him to the raucous company of the singers and actors, and in the course of a very long evening Edmund was astonished to learn that some of the beautiful ‘girls’ who mingled with the company were in fact castrati. Happily he avoided making a fool of himself.

The next morning, his head more than usually cloudy, Edmund walked alone to the Forum.

He found a fallen column to sit on. The Forum was a meadow littered with ruins. He watched the hay carts lumbering across the open space, and animals grazing among the lichen-coated stones. As the rising sun banished the last of the morning mist, despite his mildly aching head, he felt tranquillity settle on him. It was a scene of ruin, yes, and there was poignancy in seeing the shabby huts of carpenters erected on the rostrum where once Cicero had stood. But there was great peace here, as if the present had somehow made a settlement with the past.

In one corner of the ancient space a bank of charcoal stoves had been set up, and he could smell the sour stink of cabbage and tripe. Idly he stood, brushed lichen from his trousers, and wandered that way. There were many places in Rome where you could find food being cooked in the open. Some of these open-air establishments were grand, and Edmund had enjoyed adequate lunches of salad, poached fish, cheese and fruits, rounded off with the ice cream with which the Romans seemed obsessed. But he could see that these cabbage-cookers had humbler culinary ambitions than that, and that the wretched folk who clustered around the stoves were the poorest of the poor.

At first he thought the women working at the stoves must be nuns, for they wore simple white robes laced with purple thread. But they wore no wimples or hoods, and he saw that they were all young, all rather similar, almost like sisters – and all pale, as if they wore cosmetics of theatrical thickness.

That was when he saw Minerva.

She was one of the serving women. She had a beauty that made him gasp, as simple as that. Her face, small and lozenge-shaped, was symmetrical, her nose straight and neat, her mouth full and as red as cherries, and her eyes were grey, like windows on a cloudy sky. She was like her companions, but in her the combination of features had worked to stunning effect, like a perfect deal in a card game, he thought.

He felt he could have watched her all day, so enchanted was he by her simple elegance. And when she moved around the stove the sunlight, by chance, lit up her robes from behind, and he caught a glimpse of her figure, which—

Somebody was speaking to him. Startled, he came back to himself.

One of the workers was facing him – like the beauteous one, yes, not unattractive, but older, and with a sterner face. But her mouth twitched with humour.

He stammered, in English, ‘I’m sorry?’

She replied in careful Italian, ‘I asked you if you are hungry. You are evidently drawn to the scent of tripe.’

‘I – ah. No. I mean, no thank you. I just—’

‘Sir, we have work to do here,’ she said, reasonably gently. ‘Important work – vital for those we serve. I fear you will distract us.’

And, he saw, she had indeed noticed him. She responded to his stare with hooded, nervous glances, but looked away.

The older woman said dryly, ‘Yes, she is beautiful. She can’t help it.’

‘What is her name?’

‘Minerva. But she is not on the menu, I’m afraid. Now if you will excuse me . . .’ She turned, with a last, not unkind glance, and went back to her work at the stoves.

Edmund couldn’t simply stand there. Besides, some of the hapless poor were beginning to notice him, and were sniggering. He walked away, to find a place where he could sit and watch the women at work. Perhaps later he could engineer some opportunity to talk to the girl.

But to his shock, when he turned back, he saw they had gone, stoves and all, as if they had never existed. The poor, some still devouring their plates of cabbage and tripe, were dispersing.

He ran back and grabbed the shoulder of one man, though he quickly let go when he felt greasy filth under his palm. ‘Sir, please – the women here–’

The man could have been any age, so crusted was his face with dirt. Bits of cabbage clung to his ragged beard. He would say nothing until Edmund produced a few coins.

‘The Virgins, yes.’

‘Where do they come from? Where did they go? How can I find them?’

‘Who cares? I’m here for cabbage, not questions.’ But he said: ‘Tomorrow. They’ll come to the Colosseum. That’s what they told us.’

That evening Edmund felt restless in James’s company. Their usual circuit of the piazzas and taverns did not distract him. It did not help that he heard one rotund innkeeper mutter that English gentlemen on the Grand Tour were famously ‘milordi pelabili clienti’, a soft touch as customers.

For Edmund, the night was only an interval until he could find Minerva again among her stoves and cabbages.

A part of him warned him of his foolishness. But, though he had been in love before, he had never felt anything like the drowning desire he had experienced when he had gazed on Minerva’s perfect face, and the pale shadow of her slim body.

The next day he hurried to the Colosseum long before midday.

Edmund had to pass through a hermitage as he entered the great crater of marble and stone, with its mute circles of seats. Squalid huts of mud and scavenged brick sheltered in the archways where senators had once passed, and on the arena floor trees had grown tall, and animals grazed.

There was no little row of charcoal stoves, no women in their white robes, no moist smell of cooked cabbage rising to compete with the stink of dung. There were beggars, though, milling about listlessly. They looked as disappointed as he felt, though it was hard to tell through their masks of grimy misery. None of them could answer his questions about Minerva or the Virgins.

He spent a week combing the city. But he found no sign of the Virgins, nor anybody who knew anything about them. It was as if they had just disappeared, as evanescent as the mist off the Tiber.


Chapter 45

Trying to track down what had become of Lucia at the hospital, Peter and I got nowhere fast.

We established that a woman called Pina Natalini had come in a small private ambulance to sign her out and take her away, showing valid signed certificates from a family doctor. Lucia herself, it seemed, had wanted to check out, claiming Pina as a cousin. It was all above board, and I had no reason to believe the staff of the American hospital were telling any lies about what had happened.

Surely it wasn’t the whole truth. I had no idea how much control this Pina and whoever else had come along – perhaps even Rosa – might have had over Lucia’s vulnerable mental state.

But what could we do? To the hospital staff – and indeed in my eyes – Peter, Daniel and I had no claim over the girl. We barely knew her.

Daniel found this hard to accept. He hung around, agitating for us to do something. Maybe you have to be that way when you’re young – you have to believe you can change the shitty state of the world, or else we’d all slit our wrists before reaching our majority. But he became a pain in the arse. In the end I winkled his father’s number out of him, and had him picked up and sent back to school. It was a lousy trick, but I believed it was for the best for him.

That just left Peter, who likewise, in fact, wouldn’t accept that we could go no further. But his motives – and I still wasn’t sure what they were – were, unlike Daniel’s, murky, complexifying, entangling. I even had the feeling he was beginning to fit the mysteries of the Order into his wider world-view. I actually resented that. This was my issue – my sister – and I didn’t want to become just another sideshow in his paranoia.

However, I thought he was right that I should go back into the Crypt again. I had unfinished business with Rosa, after all, regardless of Lucia.

But I felt frightened. Not of the Crypt, or Rosa, or even of the business surrounding Lucia. I was frightened of myself. I found the memory of how I had responded to the Crypt more disturbing the more I thought about it. So I put off the visit, hoping to gather a little mental strength.

While I was stalling, Peter initiated a new inquiry of his own. He tried to get access to the Vatican Secret Archives, to try to trace some of the Order’s complicated history between the days of Regina and the present.

At first he drew blanks. When he applied for a pass to the Archives, the Vatican clerks trawled through his and my recent contacts concerning the Order, including the head of Rosa’s old school, and even my sister in the States. The testimonials were hardly ringing, and no passes were forthcoming.

‘It’s a fucking conspiracy,’ Peter groused. ‘I’m not exaggerating – I wouldn’t use that word lightly. And it’s all connected to the Order. These bastards are working together to keep us out. We’ve hit an outer ring of defence, and we’ve barely started . . .’

After a few days of that he leaned on me to go see my ‘tame Jesuit’ again. A couple of days after that, Claudio called me up, and offered me a tourist trip around the Archivio Segreto Vaticano, the Secret Archives themselves.

‘I hate to disappoint you,’ Claudio said, grinning. ‘But in this context “secret” just means “private” . . .’ He met me at the Vatican’s Porta Sant’Anna entrance. We had to pick up visitor passes at the Vigilanza office; there was an awful lot of form-filling.

The entrance to the Archives themselves was off a courtyard called the Cortile del Belvedere, within the Vatican complex.

Claudio, it turned out, regularly researched here, and he briskly showed me the areas to which visiting scholars were allowed access: a ground-floor room called the sala di studio, and an Index Room, which actually contained a thousand indices, many themselves very old.

Claudio walked me across to a rattling elevator, which took us down to what he called the bunker. This was the Manuscript Depository, built in the 1970s to cope with the great inward flood of material that the Archives had had to cope with in the post-war period. It was an underground library, a basic, unadorned, ugly place, with shelving spread over two storeys, and mesh flooring and steel stairs connecting everything. Some of the shelves were locked, holding sensitive material, and others were empty, waiting for more material yet to come.

We went through into the Parchment Room, where some of the more famous documents were stored for display. They were held in chests of drawers, each waist high, with ten glass-topped drawers in each. These pieces could be stunning – often in Latin, some illuminated, others covered by wax seals.

Claudio kept up an engaging and practised patter. From its very earliest days, even in the days of persecution, the Church in Rome had adopted the imperial habit of record-keeping. The first archives had been called the scrinium sanctum, a bit of language that startled me with recognition. But the archives were far from complete. The first collections had been burned around 300 AD by the Emperor Diocletian. When Christianity had become the religion of the Empire, the accretion of records had begun again. However little had survived from the bloody turbulence of the first millennium.

In the fourteenth century the popes had, for a time, been exiled to France, and in the fifteenth a period of infighting had peaked with three rival popes rampaging around Europe – ‘A bibliographer’s nightmare,’ said Claudio laconically. The later popes had started trying to unify the archives in the sixteenth century. But when Napoleon had taken Italy, he hauled the whole lot away to France for a few years, doing still more damage in the process.

‘But all we have is here,’ Claudio said. ‘There are letters from popes as far back as Leo I, from the fifth century, who faced down Attila the Hun. We have diplomas from Byzantine emperors. The correspondence of Joan of Arc. Reports of papal enclaves, accusations of witchcraft and other skulduggery in high places, sexual secrets of kings, queens, bishops and a few popes. The records of the Spanish Inquisition, details of the trial of Galileo . . . Even the letter from England asking for the dissolution of the first marriage of Henry VIII.’

‘And somewhere in all this,’ I said, ‘is the true story of the Order. Or at least as the Vatican saw it.’

He waved a hand. ‘What I’m trying to tell you is that the Archives are overwhelming. There are scholars who have spent most of their lives in here. It isn’t even all catalogued, and our only search engine is shoe leather. The idea that someone like your friend can just come in here—’

‘Peter said you would be like this,’ I said bluntly.

He looked aristocratically bemused. ‘I’m sorry? Like what?’

‘Obstructive. It’s true, isn’t it? It’s just as when you stalled over giving me a contact with the Order in the first place. You don’t want to come right out and refuse to help. Instead you’re trying to put me off.’

He pursed his lips, his eyes cloudy. I felt a stab of guilt; perhaps he hadn’t even been aware of what he was doing. ‘Perhaps I’m not sure if I should help you.’

Something in the way he said that triggered an idea in my head. I said at random, ‘But you could help us, if you wanted to. Because you’ve done searches here on the Order yourself.’

He wouldn’t concede that, but his aristocratic nostrils flared. ‘You are making big inductive leaps.’

‘If you have, you could help Peter find what he wants very quickly.’

‘You haven’t told me why I should.’

‘Because of Lucia.’ I knew Peter had told him about the girl. ‘Here’s the bottom line. Peter and I think she is coming to harm, because of the Order. I certainly don’t know for sure that she isn’t. You’re a priest; you wear the collar. Can you really turn away from a child in trouble? . . . You can’t, can you?’ I said slowly, thinking as I spoke. ‘And that’s why you’ve done your own researches. You’ve had your own suspicions about the Order.’

He said nothing. He was right that I was making big inductive leaps in the dark, but sometimes my nose is good. But I saw he was in conflict, pulled by two opposing loyalties.

‘Look,’ I said, ‘help us. I give you my word that we will do you no harm.’

‘I don’t matter,’ he said, with a priest’s steely moral authority.

‘Very well – no harm to anything you hold dear. My word, Claudio. And perhaps we will do a lot of good.’

He said little more that day. He showed me out, his remaining conversation brief and stiff. I suspected I had compromised whatever friendship I had with him.

But a day later, perhaps after sleeping on it, he got in touch.

Under Claudio’s guidance, Peter immersed himself in the Archives for days on end. And he surfaced with a string of tales: the diaries of pilgrims and nobles, records of wars and sackings, the account of a thwarted love affair – and even a mention of one of my own ancestors, a different George Poole . . .

George Poole had first come to Rome in 1863, in the company of the British government’s Chief Commissioner of Works, Lord John Manners. Poole was a surveyor. It had been a time when the Modern Age, in the form of hydraulics, telegraphs, steam power and railways, was just beginning to touch the old city, and British engineers, the best in the world, were at the forefront.

Poole had even been in the presence of the Pope himself, for a time. He had seen the papal train, with its white and gold painted coaches, and even a chapel on bogie wheels. The Pope had come to the opening of a steel drawbridge, built by the British, across the Tiber at Porta Portese. The pontiff took much interest in the new developments, and had asked to meet Manners and have the bridge mechanism explained to him – much to his Lordship’s embarrassment, for in the middle of his working day he was carrying an umbrella and wearing an old straw hat.

When Poole came back to Rome twelve years later, it was in his own capacity as a consulting engineer. He returned at the invitation of a rather shadowy business concern fronted by one Luigi Frangipani, a member of what was said to be one of Rome’s great ancient families.

Poole expected that much would have changed. During his first visit it had been just three years since the triumph of the Risorgimento had seen Italy unified under Victor Emmanuel II. Now Rome was the capital of the new Italy. Among Poole’s circle of old friends, there had been great excitement at these developments, and much envy over his visit, for he was coming to a Rome free of the dominance of the popes for the first time in fourteen centuries.

But Poole was disappointed with what he found.

Even now political and technological changes seemed to have left no mark on Rome itself. Within its ancient walls, the city was still like a vast walled farm. He was startled to see cattle and goats being driven through the city streets, and pigs snuffling for acorns near the Flaminian Gate. The source of wealth was still agriculture and visitors, pilgrims and tourists; there was no industry, no stock exchange.

But there were changes. He saw a regiment of bersaglieri, trotting through the streets in their elaborate operetta-extras’ uniforms. The clerics were much less in evidence, though you would see the cardinals’ coaches, painted black as if in mourning. He even glimpsed the King, a spectacularly ugly man, passing in his own carriage. He gathered that the King was a far more popular figure than the Pope had ever been, if only for his family; after all, no pope since the Middle Ages had been in a position to display a grandson!

After a day of wandering, Poole met Luigi Frangipani. They went for a walk through the cork woods on Monte Mario.

Frangipani sketched in something of the background to his approach to Poole. ‘There is much tension in Rome,’ Frangipani said, in lightly accented English. ‘It is a question of time, you see, of history. Rome is a place of great families.’

‘Like your own,’ Poole said politely.

‘Some are prepared to accept the King as their sovereign. Others are prevented from doing so by loyalty to the Pope. You must understand that some of the families are descended from popes themselves! Still others have made their fortunes more recently, such as from banking, and have yet a different outlook on developments . . .’

Poole thought all this talk of families and tradition sounded medieval – very un-British – and he felt oddly claustrophobic. ‘And what is it you want of me?’

They stopped at a wooden bench, and Frangipani produced a small map of Rome.

‘We Frangipani, lacking the wealth of some other families, are not so conservative; we must look to the future. Rome has been invaded many times. But now that it is the capital, a new invasion is underway, an invasion by an army of bureaucrats. The municipality was first asked for forty thousand rooms for all those teeming officials, but could provide only five hundred. To house its ministries the government has already requisitioned several convents and palaces. But much more housing is needed.

‘So there is an opportunity. There is sure to be a building boom – and there is plenty of room for it in Rome. We believe the earliest developments are likely to be here’ – He pointed at his map – ‘between the Termini station and the Quirinal, and perhaps later here, beyond the Colosseum.’

Poole nodded. ‘You are buying the land in anticipation. And you want me to work on its development.’

Frangipani shrugged. ‘You are a surveyor. You know what is required.’ He said that Poole would be asked to survey the prospective purchases, and then lead any construction projects to follow. ‘There is much to be done. During their thousand years of control, the popes, while they ensured their own personal comfort, did little to maintain the fabric of the city concerning such mundane matters as drainage. Every time the Tiber floods the old city is immersed, and the fields beyond the walls are a malarial wasteland – why, the Etruscans managed such affairs better. We know your reputation and your experience,’ Frangipani said smoothly. ‘We have every faith that you will be able to deliver what we require.’

Poole asked for time to think the proposal over. He went back to his hotel room, his mind racing. He was sure from his own reading that Frangipani’s analysis of the housing shortage was correct – and that this was a great opportunity for Poole personally. He could look ahead to an attachment here for years, he thought; he would have to bring the family out.

But he was a cautious man – he wouldn’t have become a surveyor otherwise – and he asked for reassurances about Frangipani’s funding before committing himself further.

Two days later he met Frangipani again, in a café near the Castel Sant’Angelo.

Frangipani brought a colleague this time, a silent slate-eyed woman of about forty. She introduced herself simply as Julia. She wore a plain white robe of a vaguely clerical aspect. Frangipani said she was an elder of a religious group called the Puissant Order of Holy Mary Queen of Virgins – ‘Very ancient, very wealthy,’ Frangipani said with disarming frankness. The Order was the source of much of Frangipani’s funding.

Julia said, ‘The Order has a mutually beneficial relationship with the Frangipani reaching back many centuries, Mr Poole.’

Poole nodded ruefully. ‘Everything in Rome has roots centuries deep, it seems.’

‘But we must grasp the opportunities offered by the times.’ They talked for a while about the dynamic of the age. Julia seemed to Poole to have an extraordinarily deep perspective. ‘The harnessing of oil and coal is propelling a surge in the growth of cities not paralleled since the agricultural developments of the early medieval days,’ she would say.

Clearly the Order was not run by fools; they intended to profit from the latest developments, just as, no doubt, they had profited in one way or another from previous changes throughout their long history.

Poole had more immediate concerns, however. He began to talk of his tentative plans to bring his family to Rome, and asked about schooling. Julia smiled, and said that the Order provided education of a very high standard, including classes in English for the children of expatriates. It would not be difficult to find places for Poole’s children, if he so desired.

After some days of further negotiation, the decision was made, the deal done.

George Poole would stay in Rome for twenty years, in which time he played his part in the advance of a great tide of brick, stone and mortar over the ancient gardens and parks. His two daughters completed their education with the Order. But Poole found himself spending a good proportion of his income on relieving the conditions of his labourers and their families, part of a throng of three hundred thousand in the growing city by the end of the century, who found themselves sleeping under ancient arches or on the steps of churches, or in the shanty towns that sprouted in many open spaces.

Even so he went back to England wealthy enough to retire. But one of his daughters, somewhat to her parents’ disquiet, elected to join the Order herself when her tuition was complete.

‘And that’s how a Poole came to Rome,’ Peter said. ‘George, you have roots in the Order on both your mother’s side and your father’s . . .

‘This stuff is incredible. And I believe I still haven’t seen the half of it. I think there has been a relationship between the Vatican and the Order which goes back to the founding of them both. Surely the Order has provided funds to the popes over the centuries. Surely it has provided refuge or support in turbulent times – perhaps it has sponsored one candidate for holy offices over another.

‘And, in that scrinium you describe, which unlike the Vatican Archive hasn’t been burned by emperors or chewed by rats or plundered by Napoleon, there are secrets which no pope could bear to have revealed, even in these enlightened times. George, no wonder your tame Jesuit hovered over me all day. This stuff is explosive – your Order has got the Pope by the balls! . . . George, you have to go back down there.’


Chapter 46

‘Show me Lucia,’ I said to my sister.

She shook her head. ‘George, George—’

‘Never mind the bullshit. Show me Lucia.’

But she just sat back in her chair and sipped her coffee.

I tried to keep up the pressure, tried to maintain my angry front. But it was hard. For one thing we weren’t alone. Inside the Crypt, you were never alone.

I had finally succumbed to Peter’s pressure, confronted my own fears, and returned to the Crypt.

This time Rosa brought me to a place she called the peristylium. It was a small chamber, crudely cut out of the rock – but it contained a kind of garden, stone benches, trellises, a small fountain. There were even growing things here, exotic mushrooms sprouting in trays of dark soil, their colours bright and unreal. The garden was obviously very old, its walls polished smooth by centuries of soft contacts. A small stand supplied coffee, sweets and cakes. Anywhere else this would have been a Starbucks concession, but not here; there were no logos on Crypt coffee cups.

Like everywhere else, the little garden was full of the ageless women of the Crypt. It was like an open-air café in a crowded shopping street, maybe, or a crowded airport concourse, with a dense, fluid, constantly changing, never thinning crowd. But the grammar of this crowd was different, the way they squeezed past each other, smiled, touched – for all these people were family. They talked brightly, loudly and continually, sitting in circles cradling their coffees, close enough that their knees or shoulders touched. They would even kiss each other on the lips, softly, but not sexually; it was as if they were tasting each other.

And, sitting with Rosa with our own coffees, I was stuck right in the middle of it, in a bubble of unending conversation, constantly touched – an apologetic hand would rest briefly on my shoulder, a smiling grey-eyed face float before me – and my head was full of the powerful animal musk of the Crypt. It was like being immersed in a great warm bath. It wasn’t intimidating. But it was damn hard to think straight.

As Rosa surely knew, which was why she had brought me here.

And on top of that I had to deal with my own complicated emotional situation. I still found Rosa’s face extraordinarily disturbing. She was, after all, my sister. She was so familiar, and something warm in me responded every second I spent with her. But at the same time it was a face I hadn’t grown up with, and there would always be a glass wall between us. It was quietly heart-wrenching.

I tried to focus. ‘Rosa, if there’s nothing wrong, why not show Lucia to me?’

‘There’s nothing that the doctors can’t handle. You’d only disturb her.’

‘She came to me for help.’

She leaned forward and put her hand on my wrist – more of her endless touching. ‘No,’ she said. ‘She didn’t come to you. That hacker boyfriend found you.’

‘Daniel isn’t her boyfriend.’

She sat back. ‘Well, there you go. Anyhow, I don’t think all this really has anything to do with Lucia.’

‘All what?’

‘Your insistence on coming back to the Crypt. This isn’t about Lucia. It’s not really about me. It’s about you.’ Her eyes were fixed on me. ‘Let’s cut through all this. The truth is, you’re jealous. Jealous of me.’

‘Rubbish,’ I said weakly.

‘You know I got the better deal, don’t you? Our family failed, as so many little families do.’ She said that, ‘little families’, with utter contempt. ‘It wasn’t just the money problems . . . Mother and Father saw a way to give one of us a better chance. They knew that this opportunity was sitting here. It had to be me – this is mostly a community of women. If anybody should be envious, maybe it should be Gina, my sister, not you.’

And perhaps Gina was envious, I reflected. Perhaps that was what underlay her sourness, and her decision to get about as far away from Manchester and her past as she could.

But I protested, ‘I don’t envy you. That’s ridiculous. I just think the Order keeps getting in the way.’

‘Of what?’ Again she touched my wrist, and her fingers moved in that circular motion, a brief, tender massage. ‘Look, George – I can’t be separated from the Order. Can’t you see that yet? We come as a package. And if you want to “connect” with me you have to deal with that.’ She stood up and brushed down her skirt. ‘You came all the way to Rome to save me, didn’t you? What a hero. And now you’ve found out I don’t want to be saved, you’ve decided to rescue poor Lucia instead. But don’t you think you have a duty to figure out what it is you’re saving us from?’ She held out her hand to me. ‘What, are you stuck in that chair? Come on.’

Her tone of command, the outstretched hand, were compelling. And we had, oddly, become a centre of attention, her standing, me sitting, a kind of eddy in the endless stream of people. I was surrounded by faces, all turned on me with a kind of half smile. I felt the most intense pressure to go with Rosa.

I drained my coffee, reached up, took her hand and stood.

She was, of course, still working on my recruitment into the Order, or at least on neutralising me as a threat. I knew that. She was following her own agenda. But, by now, so was I.

We were brother and sister. What damaged goods we were.

Walking still deeper into the Crypt, we took the stairs.

That wasn’t as simple as it sounds. The structure of the place internally was very complicated, with floors and partition walls and bits of mezzanines all over the place, and we had to walk sometimes hundreds of yards from one staircase to the next. Everything was bathed in a pearly, sourceless fluorescent glow, and looked the same in every direction. As I got turned this way and that I was soon lost. But that was probably intentional; inside the Crypt you weren’t supposed to know where you were.

Still, it soon became clear that we had passed below what I had roughly labelled as Level One, the uppermost, most modern-looking area of the Crypt, where schoolchildren studied purposefully, and the scrinarii worked amid their computers and card indices and steel library shelves. It was a big place; Level One was actually several storeys and mezzanines. Now we clambered down steel staircases into the heart of the level below, Level Two, which I had only glimpsed before from the mezzanine levels above.

The furniture, partitions, ceiling tiles, lighting and other equipment were modern, just as above. Nevertheless there was a different atmosphere down here. The corridors seemed narrower, lower, more confining, darker, while most of the chambers were big – if not huge – mighty, open cubicula each of which could have held hundreds of people. The businesses of the Order, like the genealogy service, were run from Level One, but most of the rooms down here were given over to functions that served more basic needs. I was shown an immense hospital, equipped with modern gear but oddly open-plan, a refectory the size of an aircraft hanger, and dormitories in which rows of bunk beds, jammed close in together, marched into the distance.

I never saw a room empty, anywhere in the Crypt, and so it was here. The hospital seemed to have few patients, but swarmed with activity. People were sleeping in some of the dormitories, even in mid-morning, perhaps night-shift workers tucked into their bunk beds like rows of insect pupae in their cocoons. The corridors, too, were always packed with people, squeezing to and fro on their endless chores.

Crowding around me, they would touch, squeeze past, smile just as politely as above, and I saw the same faces, the family face, as I thought of it now, with low cheekbones, pale grey eyes. But the denizens of Level Two had a slightly different look about them. Many were very pale, and they seemed to have exaggerated features – large, flaring nostrils, big eyes, even prominent ears. They were all a similar size, smaller than either Rosa or me. Compact, to fit into a compact space, I thought idly. They weren’t freaks. None of them would have looked out of place in one of Rome’s ancient piazzas. But, cumulatively, there was an impression of subtle difference, even from the level above.

And few of them talked. Oddly, it took me a while to notice that. But there was little of the incessant chatter of Level One. Here, there were words exchanged, brief conversations, but no hubbub. It was, I thought, as if words weren’t really needed here.

It struck me that I had already come deeper than most members of the public, like the schoolchildren in their classrooms above, would ever reach. Nobody would see this – nobody but another member of the Order – and to her, who had grown up with it, none of this would seem strange at all.

And the air was thicker, warmer and more redolent with that earthy animal musk. I soon felt breathless: my chest strained as I breathed, my lungs ached. After a time I began to feel sleepy, and I had a vague sense of the Crypt and its inhabitants swimming past me, as if I was in a waking dream.

I struggled to think.

‘Most people born in the Crypt stay here. Is that true?’

‘Not all,’ Rosa said. She talked about how people would be sent ‘outside’, for a day, a month, even years, during their education, or as part of their work. ‘Like Lucia. And some leave for good, like our own grandmother.’

‘Granny?’

‘She was born here, but died in Manchester. You didn’t know that, did you? How do you think families like ours, branches of Regina’s ancient clan, end up in England, or America, or elsewhere? Of course people leave – they always have – sometimes for good. But they retain a loyalty to the Order.’ She smiled. ‘It’s our shared heritage, after all.’

There was a lot I never learned about the Order – how they allocated their children’s surnames, for instance. I wondered vaguely how babies born here were formally registered, whether the Order had some tame functionary in Rome’s registry of births and deaths. Perhaps some of them grew up here without any official record at all, never leaving the Crypt, living and dying invisible to the state.

Rosa brought me to a kind of open oven, a brick-lined niche in the wall taller than I was. I lingered, curious. A wide chimney snaked up out of sight, caked with soot. There was no fire burning. This was very old – I recognised narrow Empire-era red bricks, the thick-packed mortar between them.

‘So what’s this, a barbecue?’

Rosa smiled. ‘Part of our ventilation system. Or it was. Nowadays we have modern air-conditioning equipment – ducts, pumps, fans, dehumidifiers, even carbon dioxide scrubbers. But that kind of gear has only become available in the last few decades or so. In the eighteenth century we did buy one of James Watt’s first steam engines, but that was de-installed and sold off to a museum long ago . . . The very first builders, digging down from the Catacombs, adapted techniques used in the deep mines. You’d light a fire under here and keep it burning, all day.’ She pointed upwards. ‘The smoke and heat would rise up the chimney – and, rising, would draw air through the Crypt. Elsewhere there are vents to allow more air in. Sometimes they would work bellows.’

‘So you’d get a circulation. Ingenious.’

‘In case of problems with the air flow, the Order members would have to block a corridor or passageway.’

‘With what?’

‘With their bodies, of course. They’d just run to where the problem was. It sounds crude, but it worked very well.’

‘Who told them what to do?’

She seemed puzzled by the question. ‘Why, nobody. You’d look around, see there was a problem, follow your neighbours, do what they were doing. Just as if you were putting out a fire. You don’t need to be told to do that, do you? You just do it.’

I had no reason to disbelieve her. I had still seen no senior management floor, no corner offices for the Big Cheeses, no evidence of a chain of command. Evidently things just worked, the way Rosa had described.

She was still talking about the ventilation system. She slapped the solid brick wall. ‘The old infrastructure is still there. Always will be. Even now – though we have our own generators, like a hospital, independent of the public supply – we prepare for power-outs. The youngsters are still taught about the old ways, given simple drills. If the very worst happened, we could always revert to the old methods.’

I peered at the ancient brickwork. ‘The very worst?’

‘If everything fell apart. If there was no more power at all.’ That took me aback. ‘You’re planning for how to keep the air supply functioning, even if civilisation falls.’

‘Not planning, exactly. There are few plans here, George. But – well, we’re here for the long term. And you read Regina’s story. Civilisations do sometimes inconveniently fall.’

We walked on, down the crowded corridor. She led me away from the ancient hearth, down further staircases – some of them metal, some of them older, cut from the stone itself – staircases that led ever deeper into the core of the Crypt.

We reached Level Three, the deepest downbelow of all.

Many of the walls here were bare rock, polished so smooth by the passage of bodies they gleamed. It was clearly very old – and yet this level, the deepest, was paradoxically the youngest of this great inverted city.

The corridors here were still narrower than those above. They branched as we walked, until once again I had completely lost my bearings. The air was hot, moist and thick, and was at first suffocatingly hard to breathe. Carbon dioxide is heavy, I remembered dimly, and it must pool, here at the bottom of the great chamber of the Crypt. But as my body became accustomed to the conditions the vice-like pain that gripped my chest eased.

And everywhere we walked we had to push through the endless crowds, the smoky grey eyes huge in the gloom. Nobody spoke, here on Level Three. They just moved wordlessly around each other, on their way through the endlessly branching corridors. The only sounds were the rustle of their soft-soled shoes on the rocky floor, and the steady flow of their breathing – and even that, it seemed to me, was synchronised, coming in overlapping waves of whispers, like the lapping of an invisible ocean. I had the sense of these soft, rounded little creatures all around me, in the corridors that stretched off into the darkness every direction I looked, and of thousands more in the tremendous airy super-structure of galleries and corridors and chambers above me.

As I describe it now it sounds oppressive, claustrophobic. But it did not feel like that at the time.

Rosa seemed to sense that. ‘You belong here, George,’ she said softly. ‘I’m your sister, remember. If it’s good enough for me . . . Can’t you feel the calm in here?’

I felt the need to cut through this odd seduction. ‘What about sex?’

‘What about it?’

‘You’ve a lot of young people here, cooped up together. There must be love affairs – casual flings.’ I felt awkward; trying to discuss such issues with my long-lost sister, I was reaching for 1950s euphemisms. ‘Do you let people screw?’

She stared at me in icy disapproval. ‘First of all,’ she said, ‘it isn’t a question of “letting” people do anything. There is nobody to “let” you, or to stop you come to that. People just know how to behave.’

‘How? Who teaches them?’

‘Who teaches you to breathe? And anyhow it tends not to be an issue. Most of the men here are gay. Or don’t have an inclination either way. Others usually leave.’ She said this as if it was the most usual set-up in the world.

It might fit in. Peter, in his long, rambling analyses of what we had learned about the Order, had speculated it might be some kind of heredity cult. Like neuter women, like Pina, gay men could help with the raising of the fecund ones, the Lucias. But neither class would be any threat to the precious gene pool, because they didn’t contribute to it.

‘OK, but – Rosa, how come most of the people here are women?’

She looked uncomfortable. ‘Because most people born here are female.’

‘Yes, but how? Some kind of genetic engineering? . . . But you were around a long time before anybody even conceived of the notion of a gene. So how do you manage it? What do you do with the excess boys? Do you do what the Spartans did with their baby girls?’

She stopped and glared at me, suddenly as angry as I had seen her. ‘We don’t murder here, George. This is a place that gives life, not death.’ It was as if I had insulted somebody she loved – as, perhaps, I had.

‘Then how?’

‘There are more girls than boys. It just happens. You ask a lot of questions, George. But in the Crypt we don’t like questions.’

‘Ignorance is strength.’

She glared at me again. ‘If you really understood that, you would understand everything.’ She walked on, but her gait was stiff, her shoulders hunched.

We came to an alcove, cut into the rock. Before it a little shrine had been set up, a kind of altar carved of pale marble. Slender pillars no more than three feet tall supported a roof of finely shaped stone. A glass plate had been fixed before it. Rose paused here, and looked on reverently.

‘What’s this?’

‘A most precious place,’ she said. ‘George, Regina herself built this, sixteen centuries ago. It has been moved several times since – this level didn’t even exist for centuries after Regina’s death – but always exactly as she had intended it. And what it contains, she brought from home . . . Take a look inside.’

I crouched and peered. I saw three little statues standing in a row. They looked like grumpy old women wearing duffel coats. The statues were poorly made, lumpy and with grotesque faces; they weren’t even identical. But they were very ancient, I saw, worn by much handling.

Rosa said, ‘The Romans used to believe that each household had its own gods. And these were Regina’s family gods – our gods. She preserved them through the fall of Britain, and her own extraordinary troubles, and brought them all the way to Rome. And here the matres have stayed ever since, as have Regina’s descendants. So you see, this is our home, mine and yours. Not Manchester, not even Britain. This is why we belong here, because this is where our deepest roots go down into the earth. This is where our family gods are . . .’

All part of the sales pitch, I told myself. And yet I was impressed, even touched. Rosa made a kind of genuflection before moving on.

A way further on, we came to a doorway.

It was a big room – I strained to see – but it had the atmosphere of an old people’s rest home. A series of large chairs had been set out in the musty dark. The chairs looked elaborate, as if packed with medical equipment. Figures reclined in the chairs. Attendants moved silently back and forth, nurses perhaps, but wearing the bland smock uniforms of the Order. Most of the ‘patients’ wore blankets over their legs, or over their whole bodies, and drips had been set up beside two of them. The faces of the women in the chairs looked caved in, old. But I could see bulges over the bellies of several of them, bulges that looked like nothing so much as pregnancy.

In one of the chairs, far from the door, a woman was sitting up. She looked younger, and her hair looked blonde, not grey. Something about the shape of her face reminded me of Lucia. But she was too far away for me to see clearly, and an attendant came to her, pressed something to her neck and the woman subsided back into silence.

‘A hundred years old, and still fertile . . .’ Rosa murmured.

It was just as Peter and I had put together from the garbled accounts of Lucia and Daniel. But even so, standing here, confronted by the almost absurd reality of it, it was all but impossible to believe.

She squeezed my hand, hard enough to hurt. She led me further on; her fingers were strong and dry.

We approached another doorway, cut into the rock. Light poured out, comparatively bright, and I heard a noise, chattering, high-pitched and continuous, like seagulls on a rock.

There were babies in here. They were all very young, no more than a few months old. The walls were painted bright primary colours, and the rock floor was covered by a soft rubber matting, on which lay the babies – all pale, wispyhaired, with blank grey eyes – so many I couldn’t even count them. The air in the room was hot, dense, moist, laden with sweet infant smells of milk and baby shit. As I gazed in at this the women of the Order pressed around me as they always did, warm and oddly sweet-scented themselves; a part of me wanted to struggle, as if I was drowning.

‘From our oldest inhabitants,’ said Rosa dryly, ‘to our youngest.’

‘It’s all true, isn’t it, Rosa?’ I asked her with cold dread. ‘Just as Lucia said. You turn young girls into old witches and keep them alive, keep them pumping out clutches of kids every year, until they’re a hundred . . .’

She just ignored me. ‘You never had children, George. Well, neither did I. We have our nephews, I suppose, out in Miami Beach. I’ve never even seen them.’ Her hand tightened on mine, and her voice was insistent, compelling. It was almost as if I was talking to myself. ‘You never meant to be childless, did you? But you never found the right woman – not even the girl you married – never managed to create the right environment around yourself, never found a place you felt comfortable. And the years went by . . . No kids. How does that make you feel? Our little lives are brief and futile. Nothing we build lasts – not in the long run – not stone temples or statues, not even empires. But our genes endure – our genes are a billion years old already – and they will live for ever, if we pass them on.’

‘It’s too late for you,’ I said brutally.

She flinched. But she said, ‘No, it isn’t. It’s never too late for any of us – not here.

‘Look at these children, George. None of them is my own. But they are all – cousins. Nieces, nephews. And that’s the reason I will always stay here. Because this is my family. My way of beating death.’ Her face seemed to float before me in the gloom, intense, like a distorted reflection of my own in smoky glass. ‘And it can be yours.’

At first I didn’t understand. ‘Through nieces and nephews?’

She smiled. ‘For you, there might be more than that. George, every child needs a father – even here. But you want the father of your nieces to be strong, smart, capable: you want the best blood you can find. It’s best if the fathers come from the family, as long as they are remote enough genetically – and the family is so big now that’s no problem.’

She was finally getting to the point, I realised uneasily. ‘George, you’re one of us. And you’ve shown yourself to be smart – resilient – decent too, in your impulse to find me, even in your attempt to help Lucia, misguided though it was.’

I tried to think through what she was saying. ‘What are you offering me? Sex?’

Rosa laughed. ‘Well, yes. But more. Family, George. That’s what I’m offering you. Immortality. You came looking for me, looking for family. Well, you found both. A true family – not that flawed, sad little bunch we were in Manchester.’

I could stay here, that was what Rosa was telling me. I could become part of this. Like Lucia’s Giuliano, I thought. And, by submitting myself as a stud – it seems laughable, but what else could you call it? – I would find a way for my heritage to live on.

For a moment I didn’t trust myself to speak. But none of this seemed strange or disturbing. On the contrary, it seemed the most attractive offer in the world.

My mobile phone trilled. It was a bright, clean, modern sound that seemed to cut through the murk of blood and milk that filled the air.

I pulled my hand away from Rosa. I dug out the phone, and raised it to my face. The screen was a tiny scrap of plastic, backlit with green, that glowed bright as a star in that enclosing gloom. A text showed: ‘Grt dnger get arse out Ptr.’

I turned off the phone. The screen went blank. Rosa was watching me. Around her the steady stream of white-robed women pushed past her, as they always did.

‘Get arse out,’ I said. ‘What?’

‘He’s right.’ I shook my head, trying to clear it. ‘I need to get out of here.’

Rosa’s eyes narrowed.

The others, the women nearest me, reacted too. Some of them turned to me, even breaking their stride, looking at me in a kind of mild dismay. Their reaction spread out further, as each woman responded to what her neighbour was doing. It was as if I had detonated an invisible bomb down there, and ripples of dismay were spreading out around me.

As the focus of all that, I felt ashamed. ‘I’m sorry,’ I said helplessly.

Rosa moved closer to me, and put a hand on my shoulder. At that touch the posture of the strangers around us relaxed a little. There were even smiles. I felt a kind of relief, a forgiveness. I wanted to be accepted here, I realised; I couldn’t bear the thought of exclusion from this close, touching group.

‘It’s OK,’ said Rosa. ‘You don’t have to go. I can sort everything out. Tell me where your hotel is – did you say it was near the Forum? I’ll call them—’

But I stuck to my thought of Peter. ‘Get arse out, get arse out.’ I repeated it over and over, an absurd mantra. ‘Let me go, Rosa.’

‘All right,’ she said, forcing a smile. ‘You need a little time. That’s OK.’ She led me down the corridor. A part of me was glad to get away from the little knot of bystanders who had seen what I had done, who knew how I had betrayed them; I was glad to walk away from my shame. ‘Take all the time you want,’ Rosa said soothingly. ‘We’ll always be here. I’ll be here. You know that.’

‘Get arse out,’ I mumbled.

We came at last to the steel door of a modern high-speed lift. We rode up in silence, Rosa still watching me; in her eyes there was something of the pressure of the gaze of those deep Crypt-dwellers, their mute disappointment.

As we rose I’ll swear my ears popped.

I emerged into a sunlit modern office on the Via Cristoforo Colombo. I was nearly blinded by the light, and the dry oxygen-rich air seared into my lungs, making me giddy.

Using my money, Peter had hired a car. It was waiting for me on the Cristoforo Colombo, outside the Order’s office. Now, to my utter dismay, he insisted on taking me for a drive.


Chapter 47

‘I was full of theories. Basically I thought the Order was just a wacko religious cult. Then, when we met Lucia, and found out about this girl Pina, I started to wonder if it was some kind of bizarre psycho-sexual organisation, perhaps with a religious framework to give it some justification. But now, with what you described about what you found down there, George – and after I discussed it with some of the Slan(t)ers – I think I’ve put it together at last.

‘The Order isn’t about religion, or sex, or family. It isn’t about anything its members think it’s about – they don’t know, any more than any one ant knows what an ant colony is for. The Order exists for itself.’

‘I have no idea what you’re talking about,’ I said.

‘I know you don’t. So listen.’

We headed straight out of town until we hit the outer ring road, the GRA. Soon we were stationary, one in a long line of cars, whose roofs and windscreens gleamed in the sun like the carapaces of metalled insects. Even at the best of times this road is a linear parking lot, and now it was the end of the working day, the rush hour. We inched forwards, Peter thrusting the car into the smallest gaps with the best of them, blaring his horn and edging through the crowds. I’d have been scared for my safety if not for the fact that our speed was so slow.

The car was a battered old Punto. With a head still full of the Crypt, I felt utterly disoriented. I said, ‘This car belongs to the Pakistani ambassador.’

He looked at me oddly. ‘Oh. Michael Caine. I saw that movie too.’

‘You’re making some kind of point, aren’t you?’

‘Damn right,’ he said. ‘You won’t understand, not at first. And when you do understand you probably won’t believe me.’ His knuckles were white where he gripped the wheel, and he was sweating. ‘So I’ll have to make you see. This might be more important than you can imagine.’

I smiled. ‘Important. This from a man who thinks that alien ships are making three-point turns in the core of the Earth. What could be important compared to that?’

‘More than you know,’ he said. ‘George, what causes traffic jams?’

I shrugged. ‘Well, you need a crowded road. Road works. Breakdowns.’

‘What road works?’

There were no works ahead, no obvious breakdowns or crash sites. And yet we were stationary.

Peter said, ‘George, to make a traffic jam all you need is traffic. The jams just occur. Look around. All that makes up the traffic is individual drivers – right? And each of us makes individual decisions, based, minute to minute, on what our neighbours are doing. There’s not a one of us who intends to cause a jam, that’s for sure. And there’s not one of us who has a global view of the traffic, like you’d get from a police chopper, say. There are only the drivers.

‘And yet, from our individual decisions made in ignorance, the traffic jam emerges, a giant organised structure involving maybe thousands of cars. So where does the jam come from?’

We were moving forward by now, in fits and starts, but, scarily, he took his eyes off the road to look at me, testing my understanding.

‘I don’t know,’ I admitted.

‘This is what they call emergence, George,’ he said. ‘From simple rules, applied at a low level, like the decisions made by the drivers on this damn road – and with feedback to amplify the effects, like a slowing car forcing a tail-back behind it – large-scale structures can emerge. It’s called self-organised criticality. The traffic always tries to organise itself to get as many cars through as possible, but it’s constantly on the point of breakdown. The jams are like waves, or ripples, passing back and forth along the lines of cars.’

It was hard for me to concentrate on this. Too much had happened today. Sitting in that lurching car, I felt as if I was in a dream. I groped for the point he was trying to make. ‘So the Order is like a traffic jam,’ I said. ‘The Order is a kind of feedback effect.’

‘We’ll get to the Order. One step at a time.’ He wrenched the wheel, and we plunged out of the traffic at a junction that would lead us back towards the centre of the city.

We roared up Mussolini’s great avenue, hared through the Venezia, lurched left on to the Plebiscito. Peter rammed the long-suffering Punto into a few feet of parking space. I wouldn’t have believed it if I hadn’t seen it.

We got out of the car, locked it up, and made for a bar. I wanted coffee. Peter went to order while I found a table.

Peter returned with a bottle of beer. ‘You need this more than coffee, believe me.’

And, oddly, he was right. Something about the heft of the bottle in my hand, the cool tang of the beer, that first subtle softening of perception as the alcohol kicked in, brought me back to reality, or anyhow my version of it. I raised the bottle to Peter. ‘Here’s to me,’ I said. ‘And what I truly am. An appendage clamped to the mouth of a beer bottle.’

He had a Coca Light; he raised it ironically. ‘As a destiny, that will do,’ he said seriously. ‘Just don’t lose yourself down in that hole in the ground . . .’

‘Emergence,’ I said. ‘Traffic jams.’

‘Yes. And think about cities.’

‘Cities?’

‘Sure. Who plans cities? Oh, I know we try to now, but in the past – say in Rome – it wasn’t even attempted. But cities have patterns nevertheless, stable patterns that persist far beyond any human time horizon: neighbourhoods that are devoted to fashion, or upscale shops, or artists; poor, crime-ridden districts, upmarket rich areas. Bright lights attract more bright lights, and clusters start.

‘This is what emergence is: agents working at one scale unconsciously producing patterns at one level above them. Drivers rushing to work create traffic jams; urbanites keeping up with the Joneses create neighbourhoods.’

‘Unconsciously. They create these patterns without meaning to.’

‘Yes. That’s the point. Local decision-making, coupled with feedback, does it for them. We humans think we’re in control. In fact we’re enmeshed in emergent structures – jams, cities, even economies – working on scales of space and time far beyond our ability to map. Now let’s talk about ants.’

That had come out of left field. ‘From cities to ants?’

‘What do you know about ants?’

‘Nothing,’ I said. ‘Except that they are persistent buggers when they get into your garden.’

‘Ants are social insects – like termites, bees, wasps. And you can’t get them out of your garden because social insects are so bloody successful,’ he said. ‘There are more species of ant in a square mile of Brazilian rain forest than there are species of primate across the planet. And there are more workers in one ant colony than there are elephants in all the world.’

‘You’ve been on the internet again.’

He grinned. ‘All human wisdom is there. Everybody knows about ant colonies. But most of what everybody knows is wrong. Only the queen lays eggs, only the queen passes on her genes to the next generation. That much is true. But you probably think that an anthill is like a little city, with the queen as a dictator in control of everything.’

‘Well—’

‘Wrong. George, the queen is important. But in the colony, nobody knows what’s going on globally – not even the queen. There’s no one ant making any decisions in there about the destiny of the colony. Each one is just following the crowd, to build a tunnel, shift more eggs, bring back food. But out of all those decisions, the global structure of the colony emerges. That social scaling-up, by the way, is the secret of the social insects’ success. If a solitary animal misses out a task, it doesn’t get done. But with the ants, if one worker misses a task somebody else is sure to come along and do it. Even the death of an individual worker is irrelevant, because there is always somebody to take its place. Ant colonies are efficient.

‘But it is the colony that counts, not the queen. That is the organism, a diffuse organism with maybe a million tiny mouths and bodies . . . Bodies that organise themselves so that their tiny actions and interactions add up, globally, to the operation of the colony itself.’

‘So an anthill is like a traffic jam,’ I guessed. ‘Emergent.’

‘Yes. Emergence is how an anthill works. Now we have to talk about genes, which is why it works.’ He was off again, and I struggled to keep focused.

‘Social insects have three basic characteristics.’ He ticked the points off on his fingers. ‘You get many individuals cooperating in caring for the young – not just parents, as among most mammals, say. Second, there is an overlap of generations. Children stay at home to live with their parents and grandparents. Third, you have a reproductive division of labour—’

‘Neuters,’ I said.

‘Yes. Workers, who may remain sterile throughout their lives, serving the breeders.’

I started to get a sense of where he was going. I didn’t want to hear it. Dread gathered in the pit of my stomach. I pulled on the beer, drinking too fast. When I came back to George, he was talking about Darwin.

‘. . . Darwin himself thought ants were a great challenge to his theory of evolution. How could sterile worker castes evolve if they leave no offspring? I mean, the whole point of life is to pass on your genes – isn’t it? How can that happen if you’re neuter? Well, in fact, natural selection works at the level of the gene, not the individual.

‘If you’re a neuter, you give up your chance of having daughters, but by doing so you help Mum produce more sisters. Why do you do it? Because it’s in your genetic interests. Look, your sisters share half your genes, because you were born from the same parents. So your nieces are less closely related to you than your own daughters. But if, by remaining celibate, you can double the numbers of your nieces, you gain more in terms of genes passed on. In the long term you’ve won the genetic lottery.

‘The numbers are different for ants. The way they pass on their genes is different from mammals – if you’re an ant your sister is actually closer to you genetically than your own daughter! – so they have a predisposition to this kind of group living, which is no doubt why it rose so early and so often among the insects. But the principle’s the same.

‘George, an ant colony isn’t a dictatorship, or a Communist utopia. It is a family. It’s a logical outcome of high population densities and a hostile external environment. Sometimes it pays to stay home with Mum, because it’s safer that way – but you need a social order to cope with the crowding. So you help Mum bring up your sisters. It’s harsh, but it’s a stable system; emergence makes the colony as a whole work, there is a genetic payoff for everybody, and they all get along just fine . . . The biologists call this way of living “eusociality” – “eu” from the Greek, meaning “perfect”.’

‘A perfect family? Now that’s scary.’

‘But it’s not like a human family. This genetic calculus doesn’t have much to do with traditional human morality . . . Not until now,’ he said mysteriously. ‘And it’s not just ants.’ He played his trump card. ‘Consider naked mole rats.’

I had finished the beer. I let Peter call for another one. Naked mole rats turned out to be spectacularly ugly little rodents – Peter showed me pictures on his handheld – that live in underground colonies beneath the African deserts. They have bare, unweathered skin, and their bodies are little fat cylinders, to fit into their dark tunnels.

The mole rats’ favourite food is tuber roots, which they have to go and dig for. But the roots are widely scattered. So although they are stuck in cramped conditions underground, it is better to produce a lot of little mole rats rather than a few big ones, because many little helpers tunnelling off to find the roots are more likely to succeed than a few.

‘Exactly the conditions where you might expect eusociality to develop,’ Peter said. ‘A situation where you’re forced to live with high population density, limited resources . . .’

Mole rats live in swarms – and in each colony, of maybe forty individuals, at any one time there is only one breeding pair. The other males simply keep zipped up, but the other females are functionally sterile. They are kept that way by behaviour, by bullying from the ‘queen’.

The workers have even specialised roles – nest-building, digging, transporting food. A mole rat will go through several roles as it ages, gradually moving outward from the centre. ‘Some of the ants are like that,’ Peter said. ‘The young serve inside the nest, where they do such chores as nest-cleaning. When they get older they serve outside, maybe constructing or repairing the nest, or foraging for food . . .’

For the mole rats, everything works fine until the queen shows signs of falling from her throne. The sterile workers suddenly start to develop sexual characteristics, and there is a bloody succession battle – and the prize for the victor is nothing less than the chance to pass on her genes.

‘And that’s why the old fogies are pushed out to the perimeter of the colony,’ Peter said coldly. ‘They are the ones in the front line when a jackal digs up a tunnel – but they are dispensable. You want your young at the centre, where they can be quickly deployed to replace the reproductive. But the old ones sacrifice themselves for the sake of the group readily enough. That’s another eusocial trait – suicide to protect others.

‘You see what I’m saying. The mole rats are eusocial,’ he said. ‘There is absolutely no doubt about that. As eusocial as any ant or termite or bee – but they are mammals.’

He talked on about mole rats, and other mammals with traces of eusociality – hunting dogs in the desert, for instance. One detail startled me. In the mole rat warrens, the rodents would swarm and huddle to control the flow of air through their passageways. It was just like the Crypt, though I hadn’t told him about Rosa’s antique ventilation system.

By now I knew exactly where he was going. I felt cold. ‘Mammals but not human,’ I said heavily. ‘And humans make choices about how they live their lives, Peter. Rational and moral choices. We’re in control of ourselves, in a way no animal can be.’

‘Are we? How about that traffic jam?’

‘Peter – get to the point. Forget the mole rats. Talk about the Order.’

He nodded. ‘Then we have to talk about Regina, your great-great-greatest-grandmother. Because it all started with her.’

In those first few turbulent decades, for the band of women huddling in their pit under the Appian Way, it had been just as it was for a band of naked mole rats out on the savannah – or so Peter’s analysis went. With imperial Rome crumbling around them, it became a lot safer for daughters to stay home with their mothers, to extend the Crypt rather than to migrate.

‘So you have exactly the same kind of resource and population pressures as in a mole rat colony.’

I frowned. ‘But Regina would never have made a choice about eusociality. In the fifth century she couldn’t even have formulated it.’

‘But she had the right instinct. It’s all there, in her own words. Remember those three slogans, carved on the walls?’

‘Sisters matter more than daughters. Ignorance is strength. Listen to your sisters.’

‘Yes.’ He called up another file on his handheld. ‘Here we are.’

It was an extract from Regina’s biography. I read: ‘Regina asked her followers to consider the blood of Brica, her daughter, and that of Agrippina, her granddaughter. Agrippina’s blood is half the blood of Brica, half of her father, and so a quarter mine, said Regina. But if Agrippina were to have a baby her blood would mix with the father’s, and so the baby would be only an eighth mine. Suppose I have to choose between a baby of Agrippina’s, or another baby of Brica’s. I can only choose one, for there is no room for both. Which should I choose? And they said, You would choose for Brica to have another child. For sisters matter more than daughters . . .’

Peter looked at me. ‘Sisters matter more than daughters. Regina thought in terms of keeping her blood from being diluted. It doesn’t matter that the mechanics actually work with genes – her instinct was right. And once that is established, much else follows. The breeding rights of a few mothers, your mamme-nonne, are favoured over everybody else’s rights, even over their own children’s. The drones’ only chance of passing on their own genes is to help their mothers, and their sisters . . .’

It was the first time he had used the word ‘drones’. ‘Slogan two: Ignorance is strength. Regina understood systems. And she wanted the Order’s system, the whole, to dominate over the parts. She didn’t want some charismatic fool taking over and ruining everything in the pursuit of some foolish dream. So she ordered that everybody should know as little as possible, and should follow the people close to them. The Order drones are agents who work locally, with only local knowledge, and no insight into the bigger picture.

‘Three: Listen to your sisters. That slogan encourages feedback. Inside the Crypt there’s a relentless pressure to conform. You told me you felt it, when you were in the Crypt, the endless social weight. Poor Lucia, who wouldn’t conform, suffered exclusion. The social pressure is a homeostasis– like the temperature regulator of an air-conditioning system, a negative feedback that keeps everybody in their place.’

‘It was all just looks,’ I said uncomfortably. ‘Nothing was said.’

He fixed non-existent glasses, intense, determined, anxious. ‘You think when you were in the Crypt people communicated with you just with speech?’ Again he tapped at his handheld, seeking the right reference. ‘George, we have many channels of communication. Look at this.’ He pushed his handheld at me; its tiny screen showed a dense technical paper. ‘We have a paralanguage – vocal stuff but nonverbal, groans and laughs and sighs, and body posture, touch, motion – going on in parallel to everything we say. The anthropologists have identified hundreds of these signals – more than the chimps, more than the monkeys. Even without speech, we would have a richer way to communicate even than the chimps, and they manage to run pretty complex societies. And all this is going on under the surface of our spoken interaction.’ He was staring at me now. ‘Tell me I’m wrong. Tell me you didn’t feel a pressure from the way people in there behaved towards you, regardless of what they actually said.’

I imagined those circles of pale, disapproving faces. I shook my head to dispel the vision.

Peter said, ‘And then there are other ways to communicate. Touch, even scent . . . The smells, all that kissing you describe. “Tasting each other”, you said.’

‘That’s ridiculous.’

‘Is it? George, weaver ants communicate with pheromones. And chemical communication is a very old system. Single-celled creatures have to rely on a simple chemical message to tell them about their environment, because only multi-celled creatures – like ants, like humans – are complex enough to organise clusters of cells into eyes and ears . . . I admit I’m speculating about this.

‘But, George, put it all together and you’ve got a classic recipe for an emergent system: local decision-making by ignorant agents responding to local stimuli, and powerful feedback mechanisms. And then you have a genetic mandate for eusociality. All in those three slogans.’

‘All right. And then what happened? How did we get from there to here – from Regina to Lucia?’

He sighed and massaged his temples. ‘Look, George, if you haven’t believed me up to now, you won’t believe what comes next. In the wild – among the ants or the mole rats – once you get a reproductive advantage like that, of mothers over daughters, no matter how slight, you get a positive feedback.

‘People in the Order started to change. To adapt. If the daughters aren’t going to get a chance to reproduce, it’s better for their bodies to stay sub-adult. Why waste all those resources on a pointless puberty? Of course you retain the potential to become mature, in case a queen drops dead, and you have the chance to replace her. Meanwhile, it pays for the mothers to pump out the kids as long and as often as possible . . .’

I felt a deep, sickening dread as his logic drew me in, step by step. ‘So in the Crypt they have kids every three months. And they stay fertile for decades past any outsider’s menopause age.’

‘It’s simple Darwinian logic. It pays.’

‘What about the men?’

‘I don’t know. Perhaps in the early days they just let the male infants die. Again, given enough time, selection would work; if the only way to pass on your genes is through female children, you have more daughters. Of course you still need fathers. So they bring in males from outside – wild DNA to keep the gene pool healthy – but preferably somebody from the extended family outside. And a candidate has to prove his fitness.’

‘Fitness?’ In a way this tied in with what Rosa had said to me about why I would be a suitable stud. ‘Maybe the men have to prove intelligence, by forcing their way in.’

He shrugged. ‘Maybe. “Fitness” doesn’t mean “strength”, necessarily. It just means you fit the environment. Maybe what you, or Giuliano, need more than anything else is a certain compliance. Because your children would have to comply with life in the Crypt. One thing’s for sure: men are essential for making babies, so they have to be tolerated, but they are peripheral to the Order, which is built around relationships among females. Men are just sperm machines.’

‘And what about Lucia’s second pregnancy? She said she only had sex once with this guy Giuliano.’

He hesitated. ‘I’m flying another kite here. But some female ants have an organ called a spermatheca – a bag near the top of her abdomen. It’s a sperm bank. The queen stores ejaculate there, and keeps sperm in a kind of suspended animation, for years if necessary. She lets them out one at a time, and they become active again and ready to fertilise more eggs.

My jaw dropped. ‘And that’s what you’re saying is happening inside Lucia’s body?’

He looked defensive. ‘I’m saying it’s possible.’

‘But ants have had a hundred million years. Peter, what I know about evolution you could write on a fingernail. But wouldn’t such a major redesign of the human reproductive system need a lot of time?’

He shrugged. ‘I’m no expert. But in the fifteen centuries since Regina there has been time for sixty, seventy, eighty generations – maybe even more. A lot of it wouldn’t involve particularly fundamental changes, just the timing of developments in the body. Evolution finds changes like that easy to make – a question of throwing a few switches, rather than rewiring the whole processor. Evolution can sometimes work with remarkable speed.

‘Look at all the pieces together. You have the multiple generations sharing their resources and caring for the young.

You have reproductive divisions – the sterile workers. You have nobody in control, nothing but local agents, and feedback. And then if you look at its history, the Order has done what ant colonies do: it has tried to expand, it has attacked other groups. You even have “suicides” – spectacular sacrifices, where the workers give up their lives so that their genetic legacy can continue: I told you what happened when the Crypt was broken open during the Sack of Rome. You could even argue all the exterior “helpers”, all the “family” around the world, who send the Order money and recruits, they are part of the Order too, like foraging ants – though of course they don’t know it.

‘And, listen. Ants carry out their dead and leave them in a circle, far from the nest. I plotted the burials linked to the Order, over the centuries. There’s a circle . . . I have a map.’

‘I don’t want to see it.’

‘I think Regina was a kind of genius, George. An idiot savant, maybe. Of course she didn’t have the vocabulary to express it, but she clearly understood emergence, and perhaps even eusociality, on some instinctive level. You can see it in her biography – the passages where she is walking around Rome, noticing how unplanned it is, but how nevertheless patterns have emerged. And she used that insight to try to protect her family. She thought she was establishing a community to protect her bloodline, a heritage of a golden past. Well, she succeeded, but not in the way she intended.

‘The Order isn’t a human community, George, the way we’ve always understood it. The Order is a hive. A human hive – perhaps the first of its kind.’ He smiled. ‘We used to think you would need telepathy, to unite minds, to combine humans into a group organism. Well, we were wrong. All you need is people – that, and emergence.’

‘Peter—’

He lifted his broad face to the light from the window. ‘It’s actually an exciting prospect we have stumbled on, George. A new kind of humanity, perhaps? A eusocial human. I call them “Coalescents” . . .’

The beer felt heavy in my belly. Suddenly I longed to get out of this smoky bar – out of the noisy, crowded city altogether – away from Peter and his crazy ideas, and the Order, which was at the centre of it all.

Peter was desperate for me to understand, to believe, I saw. But I didn’t want to believe; I didn’t want to know. I shook my head.

‘Even if you’re right,’ I said, ‘what do we do about it?’ He smiled, but his smile was cold. ‘Well, that’s the question. There’s no point negotiating with Rosa, or anybody else in there, because she isn’t in control. The organism we are dealing with is actually the collective — the Order – the hive that arises out of the interactions of the Coalescents.’

‘How do you negotiate with an anthill?’

‘I don’t know,’ he said. ‘But first we must decide what we want from it.’

His mobile phone went off, annoyingly loud. He picked it up, inspected its screen, and turned white. ‘I’m sorry,’ he said.

He gathered up his gadgets, and bustled out of the bar. Without breaking step he got into the car, started it up and drove away, lurching into the dense Roman traffic. Just like that, leaving me with a bill to pay, and a walk home to the hotel. I was astonished.

When I got to the hotel he wasn’t there. I wouldn’t see him again, in fact, for days. When I did it was in drastically different circumstances, after I received a panicky phone call from Rosa.

And it was only later that I found out it was at that moment in the cafe he had learned of the explosion at the lab in San Jose.


Chapter 48

Rosa glared at me. ‘What have you done, George?’ What have you done?

‘Is this about a man called Peter McLachlan?’ I’d told Rosa nothing about Peter before now; I’d had no reason to. ‘I haven’t seen him for days, and he’s not answering his calls . . .’

‘He’s here,’ Rosa hissed.

‘What?’

‘Inside the Crypt.’

I just stared at her, disbelieving.

Rosa had met me in the Order’s surface office on the Via Cristoforo Colombo. Compared to her sly manipulation of a few days before, there was no warmth, none of her seductive talk of family and blood, no touching. In that bright, sunlit, modern office, she was a pillar of hostility and anger.

We weren’t alone. Under a wall decorated with a chrome representation of the Order’s kissing-fish symbol, a sales girl was talking an elderly couple through a brochure on the Order’s genealogy services. The old folk turned and stared at us, dismayed and perhaps a little frightened. But the assistant was of the Order. She looked at me with blank smoke-grey eyes, slowly hardening to anger. I was sure she didn’t know why she felt that way. I quailed nevertheless.

Rosa glanced at the customers. She said, ‘Come through.’ I followed her to the elevator at the back, which took us down to the big modern anteroom, where cameras peered at me, insectile. The receptionist-guard behind her broad marble desk stared at me with undisguised hostility.

I asked, ‘If Peter’s here, who let him in?’

‘Nobody. He found a way down one of the old ventilation shafts.’

I remembered the ancient, disused chimney; yes, I realised, if you knew what you were doing, it wouldn’t be so hard to work your way in. I laughed. ‘Peter’s a bit tubby for a potholer.’

She stood close to me. I smelled something of the animal stink of the Crypt about her. Her fists were clenched, her body rigid, every muscle suffused with anger. ‘You think this is funny? Do you? Funny? He isn’t one of us. He has nothing to do with the Order. And he’s here because of you.’

‘I didn’t tell him where the shaft outlets were. I don’t even know myself.’

‘Evidently you told him enough for him to work it out. You betrayed our trust, George. You betrayed my trust. I took you into my home. I showed you its treasures. And you told an outsider. Perhaps you aren’t fit to join us after all.’

Her cold, angry rejection was powerful. It hurt badly to feel such exclusion, despite my ambiguous feelings about the whole set-up.

‘Rosa, I know Peter. Outsider or not he’s an old friend who was good to Dad in his final years. He is – odd. Obsessive, eccentric. He has big ideas. But even if it’s true he’s broken in here he’s harmless.’

‘Harmless. Really.’ Rosa walked behind the marble desk to the guard’s PC. It took her a couple of minutes to find what she wanted. She swivelled the screen on its mount to show me. ‘This is an Interpol report. Posted by the FBI.’ Illustrated by small, grainy photographs, it was a report of an explosion at a university science lab in San Jose, California. The lab had been devoted to something called ‘geometric optics’. The blast had destroyed the building, and had killed three people, including a cleaner, and the head of the facility. The FBI appeared convinced it was some kind of sabotage. In the corner of the image the FBI had posted two photographs, of suspects they associated with the incident.

One of them was, indubitably, Peter’s face.

I stood back. ‘Shit.’

‘Our face-recognition software pulled this up not five minutes after we got our first clear shot of him.’

‘It has to be a mistake. Peter’s an eccentric, not a criminal. I can’t believe he’d have anything to do with an incident like this.’

Rosa briskly spun the screen back. ‘Tell it to the FBI. And in the meantime, this “harmless” friend, this suspected bomber, this murderer, is holed up inside the Crypt – and you led him here.’

‘What do you expect me to do?’

‘Come down there with me and get him out.’

I hesitated. I dreaded walking deeper into this mess. But I knew I had no choice. Rosa walked me to the high-speed elevators that would take us back into the downbelow. The doors slid open with a pneumatic sigh.

Once more I was swallowed up.

I stepped out into the now-familiar crush.

Even as we hurried towards the scene of the crisis, I lifted my head and took deep breaths. The air was clammy and shallow, and my lungs pulled, trying to extract oxygen. But there was that powerful animal stink again, the musk of sweat and piss, of blood and milk, so suffocating, and yet somehow so exhilarating.

I was full of doubts about the Order, full of conflicting emotions. I had listened to Peter’s extraordinary arguments about eusociality and hives and Coalescents, a new form of humanity. And above all, stuck in my head, was the image of Lucia, a fifteen-year-old tortured by the exploitation of her fecundity by – well, by somebody in this place, for some purpose, not her own. But for all that it was good to be back. I belonged here: walking down these dense corridors again, I seemed to feel it on some deep cellular level. However the Order was sending me signals, through body language or chimp grunts or scent or whatever the hell, it was certainly getting through.

But the Crypt felt different today.

All those ageless female faces, and a few male, all with their smoky grey eyes, peered at me uncertainly, eyes wide, mouths downturned. I was sure that few of them would know anything about what was going on, but they picked up their cues from Rosa, and then from each other, and as we walked they all unthinkingly flinched away from me. That silent rejection hurt.

But even through this self-pitying ache, I noticed the Crypt was quiet: people spoke, but softly, leaning to whisper in each other’s ears. They even walked quietly, their feet padding gently on the floor. I listened for the hum of generators, the hiss and low roar of the air-conditioning systems, but could hear nothing.

‘Silent running,’ I said to Rosa.

‘What do you mean?’

‘Like a submarine, trying to evade the sonar of the surface ships. We’re in a great, static, underground submarine.’

It struck me then that the Order, whatever its powers and wealth, being stuck immovably in this Crypt, this hole in the ground, was terribly vulnerable. No wonder Rosa had reacted so strongly to Peter’s incursion. For the Crypt to be revealed was about the worst thing that could happen, because once exposed it would stay exposed. The silent running must be instinctive, I thought, a reaction bred in over generations. A great wave of fear and despondency must have rippled out through the tight-packed, touching, gossiping members of the Order, a wave of alarm but not of information, a wave that left silence and caution where it passed.

We descended to the second level, and hurried past the galleries of hospital wards and dormitories. Eventually we began to pass through quieter, darker corridors. I sensed we were moving out of the core of the sprawling complex, reaching areas I hadn’t seen before. Perhaps the ventilation shaft Peter had used was old, long-abandoned, unguarded.

At last we came to a wall, not of concrete or interior partition, but of tufa, honest, solid lava. I ran my hand along the wall. I felt oddly reassured to think that I wasn’t in the middle of things any more – that beyond my hand there were no more galleries and chambers, no more people, nothing but a tremendous mass of patient, silent rock.

A knot of people stood before a cleft in the rock wall, all Order members. The lighting here, coming from fluorescent lamps bolted crudely to the tufa wall, was sparse and dim, and as they watched us approach their faces, all so similar, seemed to float, disembodied, in the gloom. I recognised none of them. There were ten of them – only one was a man – but they were all tall and hefty-looking inside their smocks.

They were here for physical work, I thought, perhaps to wrestle Peter to the ground.

And they were old, I realised with a shock; with crow’s-feet eyes and sunken cheeks, they all showed far more visible signs of ageing than I had seen in the Crypt before. Uneasily I remembered Peter’s talk of ageing ant warriors, of elderly mole rats sacrificed to the jackals; it was another unwelcome parallel.

Rosa spoke briskly to these guardians, and came back to me. ‘He’s still in there.’

‘Where?’

She jerked her thumb at the cleft in the rock.

I moved past her to take a look. The cleft was a crack in the tufa, barely wide enough for me to have squeezed into sideways. It looked as if it had been caused by a mild earthquake, and then widened by seeping water. The glow from the wall-mounted lamps didn’t penetrate very far, and I cupped my hands over my eyes, peering into silent blackness.

Suddenly light flared in my face. I fell back, rubbing my eyes ‘Ow. Shit.’

A sardonic voice, made hollow by echoes, came drifting out of the cleft. ‘You took your time.’

‘Hello, mate. How did you get yourself in there?’

‘Let’s just say it wasn’t easy,’ he said gnomically.

‘What are you doing?’

‘Saving the future.’

‘We can’t get him out,’ Rosa said to me. ‘The cleft is too narrow. We haven’t been able to find the way he got in – presumably from above. We might get one or two people in from the front, but they could never get behind him to bring him out. And besides, we’re afraid he might harm them.’

I frowned. ‘Harm them? Harm them how? You think he’s sitting in there with a revolver?’

Rosa said heavily, ‘Remember San Jose.’

‘Look, Rosa, I don’t know why he’s got himself stuck in a hole in the rock. But I can’t see what harm he can do you in there. I mean, all you have to do is wait a few hours, or days even, and you’ll starve him out. In fact you might have to if you want him to get through that gap.’

‘This isn’t funny, George.’

‘Isn’t it?’ I felt a little light-headed.

‘Talk to him. You say he’s your friend. Fine. Find out what he’s doing here, what he wants, what he intends. And then find a way to resolve this situation. Because if you don’t, I will.’

I tried to read her. ‘Will you call the police? . . . You won’t, will you? Or the FBI, or Interpol. You don’t want to bring them here into the Crypt, despite the danger you perceive. What are you planning, Rosa?’

She said evenly, ‘I’m responsible for the safety of the Crypt. As is every member of the Order. I will do whatever it takes, at whatever cost, to ensure that safety. I suggest you make sure it doesn’t come to that.’ In the gloom her face was hard, set – almost fanatical. I thought she had never looked less like me, or my parents.

I nodded, chilled. ‘I believe you.’

I approached Peter’s wall again.

‘Don’t listen to her,’ he said. ‘Don’t let her whisper in your ear.’

‘Or overwhelm me with chimp pant-hoots or pheromones?’

‘George, just get out of here.’

‘Why?’

‘It doesn’t concern you. Get away—’

‘Of course it concerns me. That’s my sister, standing over there. But that’s not why I’m staying, Peter.’

‘Then why?’

‘For you, you arsehole.’

He laughed, sardonic. ‘I didn’t see you once in twenty years.’

‘But you were a good friend to my dad. Even if I didn’t know about it until too late.’

Silence for a while. When he spoke again, his tone was softer. ‘OK, then. Do what you like. Arsehole yourself.’

‘Yes . . . Peter, we need to talk.’

‘About?’

‘About San Jose.’

He hesitated. ‘So you know about that.’

‘Interpol send their best. Peter, what happened over there?’

He sighed noisily. ‘You really want to know?’

‘Tell me.’

‘I warn you now we will have to discuss black holes. Because that’s what they were trying to build in that lab.’

Even now, more spooky stuff. ‘Oh, for God’s sake . . .’

The drones, unaware of the odd grammar of our relationship, stirred, baffled, nervous.

Peter began to describe ‘geometric optics’. ‘A black hole is a spacetime flaw, a hole out of which nothing can escape, not even light. Black holes suck in light through having ultra-powerful gravity fields . . .’

Black holes in nature are formed by massive collapsed stars, or by aggregates of matter at the centres of galaxies like ours – or they may have been formed in the extreme pressures of the Big Bang, the most tremendous crucible of all. It used to be thought that black holes, even microscopic ones, would be so massive and would require such immense densities that to make or manipulate them was forever beyond human reach.

But that wisdom, said George, had turned out to be false. ‘Light is the fastest thing in the universe – as far as we know – which is why it takes the massive gravity of a black hole to capture it. But if light were to move more slowly, then a more feeble trap might do the job.’

Tense, with the gazes of the drones boring into me, I took the bait. ‘Fine. How can you slow down light?’

‘Any time light passes through a medium it is slowed from its vacuum speed. Even in water it is slowed by about a quarter – still bloody fast, but that’s enough to give you refraction effects.’

Memories of O-level physics swam into my mind. ‘Like the way a stick in a stream will seem bent.’

‘Yes. But in the lab you can do a lot better. Pass light through a vapour of certain types of atom and you’re down to a few feet per second. And if you use a Bose-Einstein condensate—’

‘A what?’

He hesitated. ‘Supercold matter. All the atoms line up, quantum mechanically . . . It doesn’t matter. The point is, light can be slowed to below walking pace. I saw the trials in that lab in San Jose. It’s really quite remarkable.’

‘And then you can make your black hole.’

‘You can blow your slow-moving light around – even make it move backward. Photons, thrown around like paper planes in a Texas twister. To make a black hole you set up a vortex in your medium – a whirlpool. You just pull out the plug. And if the vortex walls are moving faster than your light stream, the light gets sucked into the centre and can’t escape, and you have your black hole.’

‘That’s what these Californians were doing?’

‘They were getting there,’ Peter said. ‘They hit practical problems. The condensate is a quantum structure, and it doesn’t respond well to being spun around . . . But all this was fixable, in principle.’

‘Why would anybody want to do this?’

‘That’s obvious. Quantum gravity,’ he said. ‘Of course,’ I said. I actually had to keep from laughing. I was talking to a crack in the wall, watched by ten differently evolved hive-mind drones and my own long-lost sister. ‘You know, on any other day this conversation would seem bizarre.’

‘Pay attention, double-oh seven,’ he said wearily.

Quantum gravity, it seems, is the Next Big Thing in physics. The two great theories of twentieth-century physics were quantum mechanics, which describes the very small, like atomic structures, and general relativity, which describes the very large, like the universe itself. They are both successful, but they don’t fit together.

‘The universe today is kind of separated out,’ said Peter. ‘Large and small don’t interact too much – which is why quantum mechanics and relativity work so well. You don’t find many places in nature where they overlap, where you can study quantum gravity effects, the predictions of a unified theory. But the Black Hole Kit would be a tabletop gravity field. The San Jose people hoped, for instance, to explore whether spacetime itself is quantised, broken into little packets, as light is, as matter is.’

I said heavily, ‘What I don’t understand is why all this should cost anybody’s life. How do you justify it, Peter? Omelettes and eggs?’

‘You know I don’t think like that, George.’

‘Then tell me why that lab was destroyed.’

‘You already know.’

‘Tell me anyhow.’

‘Because of the future. Mankind’s future. And because of the war in heaven.’

All this was so like our bullshit sessions in the park by the Forum. I could imagine his earnest face as he spoke, that big jaw, the small mouth, the beads of sweat on his brow, the half-closed eyes. But Rosa was watching me, sceptical, drawing her own conclusions, no doubt, about Peter’s sanity. She twirled her finger. Hurry it up.

He reminded me of what he had told me, of SETI, the search for extraterrestrial life, and attempts to signal to it.

‘Most of it was absurd,’ he whispered. ‘Quixotic. Like the plaques stuck on the side of Pioneer space probes. They will fail through sheer statistics, because the chance of any sentient being picking up such objects is minuscule. We are surrounded by that tremendous unintentional ripple of radio noise, spreading out everywhere at lightspeed – nothing we can do about that now . . . But then, most perniciously, some signalling has been intentional, and designed to succeed. Such as using the big antenna at Arecibo to throw digital signals at the nearest stars . . .’

‘Pernicious?’

‘George, where was the debate? Were you consulted? Did you vote to have your whereabouts blasted to the universe? What right had these people to act on your behalf?’

‘I can’t say it keeps me awake at night.’

‘It does me,’ he said hoarsely. ‘We know there is something out there waiting for us. The Kuiper Anomaly – long faded from the news – is still out there, orbiting silently. My seismic signals, the dark matter craft that decelerated and veered inside the Earth: more evidence. Signalling is dangerous. It must be. That is why the sky is so quiet. Whoever is out there has learned to keep quiet – or has been forced to be.’

‘Peter, I don’t see what this has to do with the destruction of the black hole lab.’

He sighed again. ‘George, there are some SETI proponents who say that our feeble attempts to signal so far are futile. Laughably primitive technology. Jungle drums. It won’t attract the attention of anybody advanced enough to matter.’

‘Right. And the kind of technology they will use?’

‘Well, we don’t know, but we can speculate. For instance, about technologies based on quantum gravity. Or even the manipulation of spacetime itself. If you could do that there is no limit to what you could achieve. Warp drive – faster than light. Antigravity. The control of inertia –’

I began to see where this was going. ‘The San Jose Black Hole Kit would be a manipulation of spacetime.’

‘That toy black hole would have stood out like a single camp fire shining in the middle of a darkened landscape.’

‘You think the San Jose people were trying to signal to aliens?’

‘Oh, they didn’t mean to. All they were doing was trying to build a test bed for quantum gravity, just as advertised. I’m sure of that. But they wouldn’t listen to our warnings – the Slan(t)ers’. They would have gone on, and on, until they lit that damn camp fire.’

And then I understood what had been done. I rubbed my eyes. ‘What did you use, Peter?’

‘Semtex-H,’ he whispered. ‘Not difficult to get hold of if you know how. Before the fall of Communism the Czechs shipped out a thousand tonnes of the stuff, mostly through Libya. My police background . . .’

He hadn’t set the thing off, he said, but he had designed the system. It turned out to be simple. He had used electronics parts he bought from Radio Shack to build a simple radar-activated sensor. It was based on dashboard detectors supposed to warn drivers of the presence of a police radar gun. If attached to a detonator, such a sensor could be used to set off a bomb, in response to a signal from a radar gun – or even from something smaller, lighter. He had learned these techniques in Northern Ireland.

‘You know, Semtex is remarkable. It’s brown, like putty. You can mould it to any shape. And it’s safe to handle. You can hold it over a naked flame and it won’t explode, not without a detonator. So easy.’

I held my breath.

‘You see, it’s all about the future,’ he said softly. ‘That’s what I’ve come to understand. We humans find ourselves on a curve of exponential growth, doubling in numbers and capability, and doubling again. We are wolflings now, but we are growing. We will become adults, we will become strong. Billions will flow from each of us, a torrent of minds, a great host of the future. This is our predestination. The future is ours. And that is what they perceive, I think.’

‘Who?’

‘Those beyond the Earth. They see our potential. Our threat. They would want to stop it now, while we are still weak, cut down the tree while it is still a sapling.’

I tried to hold this extraordinary chain of logic in my head. ‘All right. I can see why you thought the San Jose lab should be stopped. But what are you doing here?’

‘The hive is just as much of a threat to the future. Don’t you see that yet? It is an end point to our destiny. And we have to avoid it.’

I could see a glimmer of light in the rock cleft. He was holding something; it looked like a TV remote. ‘Peter, what’s that?’

‘The switch,’ he said. ‘For the bomb.’

My sister stood there, her hands clenched in fists at her sides. I didn’t need to tell Rosa her worst suspicions had turned out to be accurate.

Her attendants, the beefy drones, whispered and fluttered, wide-eyed, clutching each other and walking about in little knots. Meanwhile Peter sat silently in his cave, a brooding demon.

And I was stuck in the middle, trying to find a way out for everybody.

‘Peter.’

‘I haven’t gone anywhere,’ he said dryly.

‘Do you trust me?’

‘What?’

‘I’ve listened to your theories. I’ve taken your advice. I’ve even taken you seriously. Who else has done all that?’

He hesitated. ‘All right. Yes, I trust you.’

‘Then listen to me. There has to be a way out of this.’

‘You’re talking about negotiation? George, you said it yourself. You can’t negotiate with an anthill.’

‘Nevertheless we have to try,’ I said. ‘There are a lot of lives at stake.’

‘Nobody will be hurt. I’m not some homicidal nut, George, for God’s sake. But I will open this place up. Expose it to the world.’

‘But maybe you won’t even have to take the risk. Why not give it a try?’ I fell silent and waited, forcing a response. Old management trick.

At last he replied. ‘OK. Since it’s you.’

I let out a breath I hadn’t realised I was holding. ‘Rosa,’ he hissed now. ‘She is the key. The rest were born here, and are beyond hope. But Rosa might understand. She has a broader perspective, a self-awareness you’re not supposed to have, here in the termite mound. You might persuade her to see what she is. But, George – you’ll have to get her on her own. Get her away from the others. Otherwise you’ll never jolt her out of it.’

‘I’ll try.’

I walked up to Rosa. Her eyes narrowed as she waited for me to speak. Suddenly I had power, I realised, but it wasn’t a power I wanted. ‘He’ll talk. But you have to do things my way, Rosa.’ I glanced at the drones, who continued to flap ineffectually behind her. ‘Get rid of these people.’

Rosa actually quailed. I could see that the thought of being alone, cut off from the rest of the Order and the subtle cues of other drones, disturbed her on some deep level. But she complied. The drones went fluttering away, out of sight around the bend of the corridor.

I snapped: ‘And bring Lucia here.’

She shook her head. ‘George, the doctors—’

‘Do it. And her baby. Otherwise I walk away.’ We confronted each other. But, just as I had waited out Peter’s response, I stared her down.

At last she backed off. ‘All right.’ She walked a little way down the corridor, dug a mobile phone out of her pocket, and made a call.

It took a few minutes for Lucia to arrive. She was dressed in a plain smock, and she was carrying a small blanketwrapped bundle. She was barefoot, and she walked slowly, uncertainly; I glimpsed attendants, perhaps from the chambers of the mamme-nonne, lingering around the bend of the corridor. When Lucia saw me she ran towards me. ‘Mr Poole – oh, Mr Poole!’

‘Are you all right?’

Her face was sallow, I saw, her cheeks sunken, her eyes rheumy. Her hair was coiffed but it looked lifeless. She had lost weight; I could see her shoulder blades protrude through the smock, and her wrists and ankles were skeletal. I would never have believed she was still just sixteen. But she was smiling, and she held up her baby to me – her second baby, I reminded myself. She handled the baby awkwardly, though. ‘They had to fetch her from the nurseries . . . It’s the first time I’ve seen her since she was born. Isn’t she beautiful?’

The baby had a small, crumpled face, and she was sleepy; but when she opened her eyes, they were mother-of-pearl grey. The baby seemed a little agitated: strange hands, my mother would have said. I felt sad for Lucia.

‘Yes, she’s beautiful.’

She rubbed her stomach. ‘How is Daniel?’

‘With his parents.’

‘I think of him often.’

‘What’s wrong with your stomach? . . . Oh. You’re pregnant again.’

She looked away.

I took her arm and found her a place to sit, on a bench carved out of the rock wall.

‘Rosa, how did you get her out of that American hospital?’ Rosa shrugged. ‘Do you really want the details? . . . The key was that she wanted to come out, despite everything she says. Didn’t you, child?’

Lucia huddled over her baby, hiding her face.

Rosa said, ‘I’ve done what you asked, George. Can I talk to him now?’

‘Go ahead.’

She turned to the rock wall and raised her voice. ‘I don’t know why you want to do this, Peter McLachlan. What harm have we done you – or anybody? We are an ancient religious order. We dedicate ourselves to the worship of God, through Mary, the mother of His son. We were founded for benevolent reasons. We educate. We store knowledge that would otherwise be lost. In times of trouble we act as a haven for vulnerable women . . . You can’t deny any of this.’

‘Of course not,’ Peter said. ‘But you don’t see yourself clearly. You can’t, in fact; you’re not supposed to. Rosa, even you, who were born outside, have been here too long. Your conscious purposes – the religion, your communal projects – are just by-products. No, more than that – they are glue to bind you together, dazzling concepts that distract your conscious minds. But they are not what the Order is for. They could be replaced by other goals – cruelty instead of benevolence, futility instead of useful purpose, and the Order would work just as well. The truth is the Order exists only for itself . . .’

In broken phrases he sketched his beliefs. The Order was an anthill, a mole rat colony, a termite mound, he told her. It was not a human society. ‘Your handful of mamme-nonne, pumping out infants. Your sterile sisters –’

Rosa frowned. ‘Celibacy is common in Catholic orders.’

‘Not celibate. Sterile,’ he hissed.

She listened to his arguments, her face working. ‘And you can’t argue with the reality of Lucia,’ he said. ‘Suppose she walked into a surgery in Manchester. The doctor would think Lucia was extraordinary – and so would you, if not for the fact that you grew up here. You have all been down in this hole for a long time. Time enough for adaptation, selection – evolution, Rosa.’

Lucia looked up at me. ‘What’s he saying? If I am not human, what am I?’

Rosa touched her hands. ‘Hush, child. It’s all right . . .’ She paced around, her heels clicking softly on the rock floor. I had no real idea what was going through her mind.

‘Suppose it’s true,’ she said suddenly. ‘It’s hard to get my head around this nonsense – but suppose I concede that you’re right. That we have formed a – a sort of self-organising collective here. Even that, in some way, after all these centuries, we have somehow diverged from the common human stock.’

‘You’re waking up,’ Peter said.

She snapped, ‘I don’t think you are in any position to patronise me. Let’s remember that you are the nutcase stuck in a hole in the wall with Semtex up his arse.’

‘Go on, Rosa,’ I said quickly. ‘Suppose it’s true. Then what?’

‘Then’ – She raised her hands, lifted her head to the levels hidden above us, the great underground city – ‘if this is a new way, maybe it’s a better way. We have found a way to run a society, safely and healthily, with population densities orders of magnitude higher than anything else humans have hit on. What is the purpose of any human society? It is surely to provide a system in which as many people as possible can live out lives as long and healthy and happy and peaceful as possible. Wouldn’t it be better for mankind, and this whole crowded planet, if everyone lived peaceably together as they do here?’

‘Little drone, you know too much,’ he whispered.

She walked boldly up to the cleft. ‘Show your face, McLachlan.’

He switched on his torch. His face, eerily underlit, hovered in the shadows, his expression unreadable.

Rosa said, ‘Suppose you’re right. Suppose we are a new form – your word was “Coalescents”.’

‘Yes.’

‘Then shouldn’t you accept us for what we are?’ She spread her arms. ‘What have you found, here in this cave under the Appian Way? Aren’t we Homo Superior?’

He clicked off his torch; his face disappeared into the dark.

Rosa had an intense expression, almost a look of triumph. I asked, ‘Did you believe that?’

She glanced at me. ‘Not a word. I just want him out of there.’ She was formidable indeed, I realised; I felt perversely proud.

Peter whispered again, from the dark, ‘George, she must have already figured some of this out for herself. Even if she didn’t want to face it. I just put it into words for her. She knew it all the time. Really, she’s too smart for the hive, for her own good.’

‘But she’s listening,’ I said quickly. ‘Maybe we should take it easy. Don’t do anything destructive. We’ll get the Order to open up, bring in the health professionals, the social workers . . .’

‘There’s no time for that,’ he said.

‘Why not?’

‘No time . . .’ He fell silent, breathing heavily. I tiptoed away. ‘I think he’s tiring,’ I said to Rosa.

‘Then,’ she said, ‘before he triggers his dead man’s switch by falling asleep, I think you have a decision to make.’

‘I have a decision?’

‘I can’t say any more. But perhaps McLachlan will listen to you. You can encourage him to blow us all up. You can persuade him to walk away.’ Of course she was right, I saw, horrified; the decision had to be mine. ‘Just remember,’ she said coldly, ‘that there is a place for you here. Even now, even after you brought this lunatic into our Crypt. This can be your home. If you do anything to harm us, then you will lose that choice too.’

I seemed to smell the pounds of Semtex Peter had lodged somewhere in the rock, sense the great weight of the subterranean city around me, the thousands of lives it contained.

Behind us Lucia sat quietly on her bench, her baby on her lap; her gaze was fixed on its face, as if she wanted to shut out us, a malevolent world that wanted to use and control her and her child, even those of us motivated to save her – and I couldn’t blame her.

Now it was my turn to do some pacing. I tried to ignore the hammering of my heart, the remote stink of the Crypt, and to think clearly.

Did I agree with Peter?

Peter’s theorising about hives and eusociality was all very well. But the reality of the Crypt, which I felt in my blood, was a good deal warmer than his hostile analysis, a lot more welcoming. And I wasn’t about to argue with Rosa about the Order’s history, and the work it had done over centuries. Whatever Peter said, I felt I had no more right to close that down than to shut down the Vatican.

And then there was Homo Superior.

I had seen for myself that Peter’s ‘Coalescents’ were not like other humans. Perhaps they were a more advanced form; perhaps Rosa was right that we would need the warm, fecund discipline of Order living to survive a difficult future on a crowded Earth. In which case, what right did I have to make decisions about their future? . . . I felt I was losing touch with the world. I drew on the thick, musty air, suddenly longing for a fresh blast of cool oxygen-rich topside atmosphere to clear my head. I was one man, flawed, vulnerable, mortal, woefully ignorant, and these issues escalated above me on every scale. How could I possibly make a decision like this?

For some reason I thought of Linda, my ex-wife. She had always had a lot more common sense than I did. What would Linda say, if she was here?

Look around you, George.

Lucia looked up at me, her eyes full of bewilderment, her body battered by childbirth, her face prematurely lined with pain.

Cut the bullshit. Remember what you said to that kid Daniel: you admired him because he had responded to this wretched child Lucia on a human level. You were as pompous as always, but you were right. Well, look at Lucia now, George; look at her with that scrap of a baby. I wouldn’t trust you to adjudicate on the future of mankind. And I’m not interested in your self-pitying whinging about whether you’ll die childless or not. But you are a fully functioning human being. Act that way . . .

Of course. It was obvious.

I walked up to Rosa, and said as softly as I could, ‘Here’s the deal. I’ll help you disarm Peter. But you have to open this place up. Connect with the world. I think Lucia has suffered, and if I can stop that I will.’

She glared at me; her anger was taking over. ‘What right have you to make such pronouncements? You’re a man, George, and so is that murderous fool in the rock. This is a place built by and for women. Who are you to lecture us on our humanity?’

‘Take it or leave it.’

Gnawing her lip, she studied my face. Then she nodded curtly.

Together, we crossed to Peter’s cleft in the rock. But things didn’t go as planned.

*

‘I couldn’t hear you,’ Peter whispered. ‘But I could see you. You’ve come to some kind of deal, haven’t you, George? A deal that is bound to preserve the hive.’ He sighed, sounding desolate. ‘I suppose I knew this would happen. But I can’t let you do this. I shouldn’t have let you talk about negotiating at all. I’m weak, I suppose.’

‘Why can’t we talk?—’

‘It has to stop here, or it never will. Because the hive is ready to break out. Think about it. Hives need raw material – drones, lots of them, living in conditions of high population densities, and highly interconnected. Until the modern era, less than one human in thirty lived in a community of more than five thousand people. Today, more than half the world’s population lives in an urban environment. And we are more interconnected than ever before.’

‘What are you saying, Peter?’

‘When the break-out comes it will be a phase transition – all at once the world will transform, as water turns to ice, as a field of wild flowers suddenly blooms in the spring. In its way it will be beautiful. But it’s an end point for us. There will be new gods on Earth: mindless gods, a pointless transcendence. From now on the story of the planet will not be of humanity, but of the hive . . .’

‘Peter.’ The situation was rapidly slipping away from me. ‘If you’ll just come out of there—’

‘You know why you’re prepared to betray me, to save the Order? Because you’re part of the hive too. George, you’re just another drone – remote from the centre, yes, but a drone nonetheless. Perhaps you always were. And the tragedy is, you don’t even know it, do you?’

I felt as if the cave, the giant, densely peopled super-structure of the Crypt, was rotating around me. Was it possible I really had somehow been sucked into some emergent superorganism? Was it possible that my decision now was being taken, not in my or Peter’s or Lucia’s interests, but in the mindless interests of the hive itself? If so – how could I know? Again I longed for oxygen.

‘I can’t think through that, Peter. I’m going to follow my instinct. What else can I do?’

‘Nothing,’ he whispered. ‘Nothing at all. But, you see, I’m the only free mind in this whole damn place. Goodbye, George.’

‘Peter!’

I heard a click.

And then the floor lurched.

I clattered into one wall, an impact that knocked the wind out of me. Some of the lights failed; I heard a bulb smash with a remote tinkle. There was a distant rumbling, as if an immense truck was passing by.

There was a second’s respite. I saw Lucia on the ground. She was sheltering her baby. They were both grey with dust.

Then rock fragments started hailing down from the ceiling, heavy, sharp-edged. I pushed myself away from the wall, crawled over to Lucia, and threw myself over her and the infant. I was lucky; I was hit, but by nothing large enough to hurt.

The rumbling passed. The rock bits stopped falling. Gingerly I moved away from Lucia. We were both grey with dust, and her eyes were wide – shock, perhaps – but she and the baby seemed unhurt.

I heard running footsteps, shouts. Torchlight flickered in the dimly lit corridor.

Rosa was at the cleft in the rock, pulling away rubble with her bare hands. I could see a hand, a single hand, protruding from beneath the debris. It was bloody, and grey dust clung to the dripping crimson.

I ran over. My battered legs and back were sore, my lungs and chest hurt from where I had been thrown against the wall. But I dragged at the rock. Soon my fingers were aching, the nails broken.

Rosa, meanwhile, had taken a pulse from that protruding hand. She took my arm and pulled me away. ‘George, forget it. There’s nothing we can do.’

I slowed, jerkily, as if my energy was draining. I let the last handful of rubble drop to the floor.

I took Peter’s hand. It was still warm, but it was inert, and I could feel how it dangled awkwardly. I felt inexpressibly sad. ‘Peter, Peter,’ I whispered. ‘You were only supposed to blow the bloody doors off.’

Running footsteps closed on us. Hive workers, of course, drones, most of them women, all of them dressed in dust-covered smocks. Faces swam before me in the uncertain light, grey eyes troubled. I grabbed Lucia’s hand, and she clung to me. ‘Go,’ I shouted at the drones. ‘Get out. There may be more falls. Take the stairs. Go, go . . .’

The drones hesitated, turned, fled, and we followed.

The long climb up stairs of cut stone and steel was a nightmare of darkness and billowing smoke. It got worse when more drones joined us, and we became part of an immense file of women, children, a few men, all clambering up those narrow, suffocating stairwells. The power was down in some sectors, and by flickering emergency lights I glimpsed people running, collapsed partition walls, smashed glass. In the hospital areas, and in the strange chambers where the mamme had lived, squads of people were working busily, pushing beds and wheelchairs out of damaged rooms. But the air thickened rapidly, and it became stiflingly hot; the ventilation systems must have failed.

I pushed my way through the mobs of drones. My only priority was getting out of there: myself, Lucia and the baby, for not once did I release her hand.

It was only when I got above ground that I got a clear sense of what was happening.

Peter had placed his Semtex skilfully. He had broken open the upper carapace of the Crypt. The result was a great crater, collapsed in the middle of the Via Cristoforo Colombo, with a plume of grey-black tufa dust hanging in the air above it. Workers from the nearby offices and shops, clutching their mobile phones and coffees and cigarettes, peered into the hole that had suddenly opened up in their world. There was a remote wail of sirens, and a lone cop was doing his best to keep the onlookers away from the hole.

And the drones simply poured out of the crater, in baffling numbers, in hundreds, thousands.

Dressed alike, with similar features, and obscured by the dust, they looked identical. Even now there was a kind of order to them. Most of them came out over one lip of Peter’s crater, in a kind of elliptical flood. At the edge of the ellipse were heavier, older women, some of them with their arms linked to keep out strangers. At the centre of the mass were the younger ones, some cradling infants, and here and there I saw hospital workers carrying the heavy chairs of the mamme-nonne. Nobody was in the lead. The women at the fringe would press forward a few paces, blinking at the staring office workers, and then turn and disappear back into the mass, to be replaced by others, who probed forward in turn. As they reached the buildings at the sides of the road the flowing ellipse broke up, forming ropes and tendrils and lines of people that washed forward, breaking and recombining. They probed into doorways and alleyways, swarming, exploring. In the dusty light they seemed to blur together into a single rippling mass, and even in the bright air of the Roman afternoon they gave off a musky, fetid odour.


Four


Chapter 49

As the shuttle skimmed low over the surface of the frozen planet, it was the circle of the dead that first struck Abil.

Not that, in those first moments, he understood what he was seeing.

Captain Dower was piloting the shuttle herself, an effortless display of competence. The planet was far from any star, and the shuttle was a bubble, all but transparent, so that the hundred tars and their corporals flew as effortlessly as dreams over a plain of darkness. Below, Abil could see only the broad elliptical splashes of paleness picked out by shuttle’s spots. The ground was mostly featureless, save for the subtle texture of ripples in the ice – the last waves of a frozen ocean – and, here and there, the glistening sheen of nitrogen slicks. Dower had said the ocean of water ice had probably frozen out within a few years, after the Target had been ripped away from its parent sun by a chance stellar collision, and then the air rained out, and then snowed.

Abil looked into the sky. This sunless world was surrounded by a great sphere of stars, hard as shards of ice themselves. In one direction, he could see the vast stripe that was the Galaxy. It was quite unlike the pale band seen from Earth: from here it was a broad, vibrant, complex band of light, littered with hot young stars. The Third Expansion of mankind now sprawled across tens of thousands of light years, and had penetrated the dust clouds that shielded much of the Galaxy’s true structure from Earth. When he looked back the other way, the fields of stars were unfamiliar. He wondered where Earth was – though surely Earth’s sun would be invisible from here.

Once all of humanity and all of human history had been confined to a single rocky world, a pinpoint of dust lost in the sky. But since mankind had begun to move purposefully out from the home planet, twenty thousand years had shivered across the face of the Galaxy. And now, in the direction of home, every which way he looked he was seeing stars mapped and explored and colonised by humans. It was a sky full of people.

His heart swelled with pride.

Captain Dower called, ‘Heads up.’

Abil looked ahead. The spots splashed broad lanes across the ice, diminishing to paleness towards the horizon. But they cast enough light that Abil could see a mountain: a cone of black rock, its flanks striped by glaciers. Around it was a broad, low ridge, like a wall around a city. The diameter of the rim walls must have been many miles. There was some kind of striation on the plain of ice inside the rim wall, a series of lines that led back towards the central peak.

Dower turned. Her metallic Eyes glinted in the subtle interior lights of the shuttle. ‘That’s our destination. First impressions – you, Abil?’

Abil shrugged inside his skinsuit. ‘Could be an impact crater. The rim mountains, the central peak—’

‘It isn’t big enough,’ came a voice from the darkness. ‘I mean, a crater that size ought to be cup-shaped, like a scoop out of the ice. You only get rim mountains and splash-back central peaks with much larger craters. And anyhow I haven’t seen any other craters here. This planet is a sunless rogue. Impacts must be rare, if you wander around in inter-stellar space.’

That had been Denh. She was in Abil’s unit, and Abil needed to get back in the loop.

‘So,’ he said, ‘what do you think it is, smart-ass?’

‘That peak is tectonic,’ Denh said. ‘It’s hard to tell, but it looks like granite to me.’

Dower nodded. ‘And the rim feature?’

‘I can’t explain that, sir.’

‘Honesty doesn’t excuse ignorance. But it helps. Let’s go see.’

The shuttle dropped vertiginously towards the ground.

The profile of the rim feature was – strange. It was a raised ridge of some grey-white, textured substance. It ran without a break all around that distant mountain. It had a bell-shaped profile, rising smoothly from the ice on either side, and a rounded summit. Its texture was odd – from a height it looked fibrous, or like a bank of grass trapped in frost. Not like any rock formation Abil had ever seen.

The shuttle slowed almost to a stop now, and began to drift down towards the upper surface of the rim feature.

Abil saw that distance had fooled him. Those ‘fibres’ were not blades of grass: they were bigger than that. They were limbs – arms and legs, hands and feet – and heads: human heads. The rim was a wall of the dead, a heaping of corpses huge enough to mimic a geological feature, naked and frozen into incorruptibility.

Abil was astounded. Nothing in the pre-drop briefings had prepared him for this.

‘It’s a ring cemetery,’ Dower said matter-of-factly. ‘Warren worlds are subtly different, but the template is the same, every damn time.’ She glanced around sharply at the hundred faces. ‘Everybody OK with this?’

‘There are so many of them,’ somebody said. ‘If the whole of the rim wall is like this – miles of it – there must be billions of them.’

‘It’s an old colony,’ Dower said dryly.

The shuttle swam on, heading towards the central mountain.

On the edge of a lake of frozen oxygen, the shuttle landed as gently as a soap bubble. Dower ordered a skinsuit check – each trooper checked her own kit, then her buddy’s – and the walls of the shuttle popped to nothingness.

Gravity was about standard. When Abil clambered off his small T-shaped chair he dropped the yard or so to the ground without any problem. He walked around, getting the feel of the ground and the gravity, listening to the whir of the exoskeletal servers built into his suit, checking tell-tales which hovered before him in a display of Virtual fireflies.

Around him a hundred troopers did likewise, stalking around the puddle of light cast by the shuttle’s floods. Their backpacks glimmered murky green, the colour of pond water.

Abil walked out to the edge of the light, where it blurred and softened to smeared-out grey. The water ice was hard under his feet, hard and unyielding. The surface of the frozen ocean was dimpled and pocked. Here and there frost glimmered, patches of crystals that returned the lights of his suit, or of the stars. The frost was not water but frozen air.

Oxygen, of course, was a relic of life. So there must have been life here – life that mightn’t have been so different from Earth-origin life – long gone, crushed out of existence as the sun receded and the cold’s unrelenting fist closed. Perhaps that life had spawned intelligence: perhaps this world had once had a name. Now it only had a number, generated by the great automated catalogues on Earth – a number nobody ever used, for the tars called it simply ‘the Target’, as they called every other desolate world to which they were sent.

‘Gather round,’ Dower called.

Abil joined the cluster of troopers around Dower. He found his own unit, marked by red arm stripes. He joined them, showing his command stripes of red and black.

‘Look here.’ Dower pointed to the edge of the oxygen lake. Footprints, on the water ice shore: human prints, made by some heavy-treaded boot in a shallow nitrogen frost, quite clear.

‘The warren’s biosystems are probably highly efficient recyclers, but nothing is perfect. They still need oxygen . . .’

Abil walked up to the prints. His own foot was larger, by a few sizes. Standing here, he saw that the prints led back, away from the oxygen lake, forming a path that snaked almost dead straight towards the central mountain. And when he looked the other way, beyond the lake, he saw more trails leading off towards the rim, the circular heap of corpses.

Those striations he thought he had seen on the ice, radiating inwards from the rim wall, were actually ruts, he saw now, worn into water ice as hard as granite by the passage of countless feet, over countless years. All those journeys, he thought, shuddering, out to that heaped-up pile of mummies. Year after year, generation after generation.

Dower hefted a weapon. ‘This is our way in. Form up.’

Abil stood at the head of his unit. Briefly he surveyed their faces. There were ten of them, all friends – even Denh. They would support him now to their deaths. But his stripes were only provisional, and he knew that if he fouled up they would jockey to replace him for the next drop, wherever and whenever it was.

But that wasn’t going to happen. He grinned tightly. ‘Reds, forward.’ They formed into two rows, with Abil at the head.

They trotted along the line of the path in the ice, keeping to either side of the rut, heading steadily towards the central mountain. The going turned out to be treacherous. Even away from the main paths the ice was worn slick by the passage of human feet. There were a few stumbles, and every so often there was a silent burst of vapour as somebody stepped into an oxygen puddle. Every time one of his unit took a pratfall Abil called a halt to run fresh equipment checks.

After about a mile Dower paused. The rut had led them to a crater in the ice, maybe ten yards across – no, Abil saw, the edges of this shallow pit were too sharp for that, its circular form too regular, and the base of the pit was smooth, gun-metal grey. Dower pressed her finger to the surface, and read Virtuals that danced before her Eyes. ‘Metal,’ she said. She beckoned to Abil. ‘Corporal. Find a way in.’

He stepped gingerly on to the metal surface. It was slick, and littered with bits of loose frost, but it was easier than walking on the ice. He sensed hollowness beneath his feet, though, a great volume, and he trod lightly, for fear of making a noise. He knelt down, pressed his palm to the metal surface and waited. Where his knee touched the metal he could feel its cold, clawing at him through the diamond pattern of heating filaments in his skinsuit. It took a few seconds for results from his suit’s sensors to be displayed, in hovering Virtuals before his face.

He was rewarded with a sketchy three-dimensional cross-section. The metal plate was a couple of yards thick, and much of it was solid, fused on a base of rock. But it contained a hollow chamber, an upright cylinder. Probably some kind of low tech backup system. The covering for the hollow was no more than a couple of yards away.

He walked that way and knelt again. His fingers, scraping over the sheer surface, quickly found a loose panel. By pressing on one side of it, he made it flip up. Beneath that was a simple handle, T-shaped. He grasped this, tugged. A lid rose up, attached by mechanical hinges.

Abil peered into the pit, using his suit lights. The pit was a little deeper than he was tall. He saw a wheel in there, a wheel set on a kind of spindle. Its purpose was obvious.

Dower came to stand beside him. She grunted. ‘Well done, corporal. OK, let’s take a minute. Check your kit again.’ The troopers, working in pairs, complied.

Dower pointed at the mountain. ‘You were right – uh, Denh. The mountain’s tectonic, not impact-created. We’re standing over a mid-ocean ridge: a place where the crust is cracking open, and stuff from within wells up to form new ocean floor. And where that happens, you get mountains heaping up, like this. On this planet it’s still happening. The loss of the sun destroyed the surface and the air, but it made no difference to what’s going on down deep. All along this ridge you will have vents, like valves, where the heat and the minerals from within the planet come bubbling up. And that heat will keep little pockets of water liquid, even now. And where there’s liquid water—’

‘There’s life.’ That mumble came from a number of voices. It was a slogan from biology classes taught to five-year-olds, all across the Expansion.

‘And that is the ecosystem that will have survived this planet’s ejection from its solar system: something like bacteria colonies, or tube worms perhaps – probably anaerobic, living off the minerals and the heat that seeps out of the cracks in the ground. Radioactivity will keep the planet’s core warm long after that lost sun itself has gone cold. Strange irony – life on this world will probably actually last longer than if it had stayed in orbit around its sun.’

Abil piped up: ‘Tell us about the warren, sir.’

She began to sketch with one finger in the loose ice. ‘The warren is a rough toroid dug into the ice, encircling that central peak. In places it’s nearly a mile deep. It’s not a simple structure; it’s a mess of interconnected chambers and corridors. We suspect the birthing chambers are the deepest, the closest to the mountain rock itself; that’s the usual arrangement.

‘Now here’ – She slashed at her diagram, drawing diagonal lines that reached up from the torus and down to the face of the mountain – ‘runs. Access chutes. Some of them vertical, probably the oldest, fitted with lifting equipment; the more recent ones will have stairs and ladders. You can see these runs provide access to the surface, for the disposal of the dead, foraging missions for oxygen, perhaps other resources. These lower tunnels reach down to the face of the mountain, to the pockets of liquid water and the life forms down there. With suitable processing the colonists will be able to live off the native organic compounds.’ She looked up. ‘You need to know that it’s common for colonies of this type to reprocess as much of their raw material as possible.’ She let that hang in the silence.

Denh said queasily, ‘You mean, people? But we saw the corpses in that ring.’

Dower shrugged. ‘In these wild warrens patterns vary . . . Just remember two things. First, across the Galaxy we are at war. Our alien enemy is pitiless, and cares nothing for your moral qualms, or even your nausea, Denh. We need warm bodies to be thrown into the war, and that’s why we’re here. We’re a press gang, nothing more. And second – remember that whatever you see down there, however strange it seems to you, these are human beings. Not like you – a different sort – but human nevertheless. So there’s nothing to fear.’

‘Yes, sir,’ came the ritual chorus.

‘All right. Abil.’

Denh pushed herself forward. ‘Let me, captain.’ She jumped into the pit and rubbed her hands, pretending to spit on the palms, to the soft laughter of her mates. ‘Clock-wise, you think?’ She turned the wheel.

The ground shuddered under Abil’s feet. The great lid of metal and rock slid back, disappearing under the ice. Denh yelped, and jumped out of her hole.

The run was a broad, slanting tunnel cut into the ice. Crude steps had been etched into its lower surface, four, five, six parallel staircases. There was no light but the stars, and the spots of their skinsuits.

Eight of the ten teams would enter the run, leaving two on watch on the surface. Dower waved two units forward to take the lead. Abil’s red team was one of them.

Abil led the way into the hole. He clambered easily down the stairs, wary, descending into deeper darkness. His hands were empty; though the weapons of his team bristled behind him, he felt naked.

Abil had descended maybe two hundred yards into the hole when suddenly the ice under his feet shook again. The lid was closing over the hole, like a vast eyelid, shutting out the stars. He heard hurried, gasping breaths, the sounds of panic rising in his troopers. He tried to control his own breathing. ‘Red team, take it easy,’ he said. ‘Remember your briefing. We expected this.’

‘The corporal’s right,’ growled Dower, somewhere above him. ‘This is an airlock. Just wait, now.’

For a few heartbeats they were suspended in darkness, their puddles of suit light overwhelmed by the greater dark.

There was a hiss of inrushing air. Then a coarse grey light flickered into life from fat fluorescent tubes buried in the walls. Abil looked up at the lines of troopers, weapons ready, standing on the floor of the cylindrical hall.

Dower held up her gloved hand. ‘You hear that?’

They listened in silence. Sound carried through the new air: muffled footsteps from beyond the walls, pattering away into the void beyond. And then more footsteps – many more, like an approaching crowd.

‘They have runners,’ Dower whispered. ‘Throughout the warren. Patrolling everywhere. If one of them spots trouble, she runs off to find somebody else, and they both run back to the trouble spot, and then they split up, and run off again . . . It’s a pretty efficient alarm system.’

There was a noise from behind Abil, carried through the new, thick air. Only a few steps beneath him, there was another lid-door, like the one they had come through from the surface. It too had a wheel set on an upright axle.

The wheel was turning with a scrape.

‘They’re coming,’ Dower said, hefting her weapon. ‘Let’s have some fun.’

The door slid back.


Chapter 50

I like to escape from the crowds. Even in the winter, the centre of Amalfi and its harbour area swarm with locals and tourists, mainly elderly British and Americans here for the winter sun.

So I climb the hills. The natural vegetation on this rich volcanic soil is woodland, but higher up the land has been terraced to make room for olive groves, vineyards and orchards – especially lemons, the speciality of the area, though I swear I will never get used to limoncello; I can never get it off my teeth.

I like to think Peter would have seen the aptness of my retiring here, to Amalfi. For as it happens it was here, over a century ago, that Bedford, the protagonist of H.G. Wells’s The First Men in the Moon, fled after his remarkable adventures in the Moon, and wrote his own memoir. I keep a copy of the book, a battered old paperback, in my hotel room.

Yes, it would have pleased Peter. For what Bedford and Cavor found in the heart of the Moon was, of course, the hive society of the Selenites.

I kept hold of Lucia, with her baby, all the way out of that hole in the ground.

When we could get away from the area I found a cab, and took her to my hotel. I couldn’t think of anywhere else to go. We attracted some odd stares from the staff, but it did give us a chance to calm down, clean up. Then I called Daniel, whose number, on a dog-eared business card, Lucia had always kept with her.

Peter was the only fatality that day. He really had planted his bomb carefully. It wasn’t hard for the forensic teams to establish his guilt, through traces of Semtex on his clothes and under his fingernails, and to figure out the purpose of his little remote-control radar gun. His true identity was quickly established, and he was linked with the mysterious group who had bombed the geometric optics lab in San Jose.

But that was where the trail ran cold, happily for me. Peter had signed into our hotel under an assumed name, and – as far as I know – never brought any of his bomb-making equipment there. The hotel staff hadn’t seen much of him, and didn’t seem to recognise the blurred face on the news programmes. He even seemed to have used a fake passport.

Still, I checked out – paying with cash, making sure I left no contact address at the hotel – and fled Rome, for Amalfi.

I did bring with me all that was left of Peter’s possessions. It would surely have been a mistake for me to leave them behind. And anyhow it didn’t seem right. I burned everything. I kept his data, though. I copied it from his machines to a new laptop I had bought in Rome. Then I destroyed the machines as best I could, wiping them clean, breaking them open and smashing the chips, dumping the carcasses in the Mediterranean.

The incident soon faded from attention: bomb attacks in crowded cities are sadly commonplace nowadays. The authorities are still digging, of course. A common theory is that maybe there is some kind of trail back to the usual suspects in the Middle East. But a consensus seems to be emerging that it must have been Peter who was primarily responsible for both attacks, in San Jose and Rome, and that he was some kind of lone nut with an unknowable grudge, for no other link has been found between the geometric optics lab and the big hole in the ground in Rome.

As for that great underground city under the Appian Way, before the authorities were able to penetrate it fully – and I’ve no idea how they did it – the swarming drones cleared it out. There was little left to see but the infrastructure, the rooms, the partitions, the vents for circulating the air. The purpose of some rooms was obvious – the kitchens with their gas supply, the dormitories where the frames of the bunk beds had been left intact, the hospitals. Some other chambers I could have identified, had anybody asked me, like the nurseries, and the deep, musty, mysterious rooms where the mamme-nonne had lived. They even dismantled their suite of mainframe computers.

It was obvious to everyone that some enormous project had been sustained down there, for a long time. But it was impossible to say what that project might have been. Conspiracy theories proliferated; the most popular seemed to be that the Crypt was a Doctor Strangelove nuclear war bunker, perhaps built by Mussolini himself.

Remarkably enough, the Order itself wasn’t linked with the Crypt. Somehow the surface offices closed off their links with the underground complex – they must have been prepared for an eventuality like this – so that they were able to pose as just more accidental victims of the disaster. When things calmed down they even continued to sell their genealogy services, presumably based on local copies of the Order’s core data. You’d never have known anything happened.

Not all the drones from the Crypt vanished into the alleyways. As it happened Pina, Lucia’s untrustworthy friend, suffered a broken arm when she fell through a smashed ceiling, and was trapped under rubble. The drones couldn’t get her out before the fire service reached her. She was taken to one of Rome’s big teaching hospitals. I conscripted Daniel’s help to hack into the relevant hospital files to find out what happened.

When the doctors began to study her, and dug out the old files they had compiled when she was trapped after that similar accident years before, they were startled by Pina’s ‘sub-adult’ condition. They were able to trace the mechanism of her sterility. An impaired hypothalamic hormone secretion led to an inadequate gonadotrophic secretion, which in turn blocked ovulation . . . And so on. I didn’t really understand any of this, and I didn’t know any medics I could trust to decode it for me. I don’t suppose it mattered anyhow, for though the doctors could figure out how the sterility occurred, they couldn’t figure out why. And Pina, evidently, wouldn’t talk.

They kept her in hospital for two months. Strangely, by the end of that time, there were some changes in the condition of her body. It seemed that her glands were starting to secrete the complex chain of hormones which would have been necessary to trigger ovulation: it was as if she was entering puberty at last, at the much delayed age of twenty-six. Perhaps if all the drones could be removed from the hive, they too would ‘recover’.

But before this process was complete, Pina disappeared from the hospital. She was checked out by ‘relatives’, as Lucia had been. I didn’t hear of her again.

I did hear of Giuliano Andreoli, as it happened, having searched for his name on the internet. Lucia’s first lover was arrested for attempted rape, but committed suicide in his cell before the case could be brought to trial. I could imagine what Peter would have made of that: to the Order, Giuliano was just a sperm machine, used once and then discarded, pushed out into the glaring light of the outside world, and an empty future. What he had known in the hive, that brief overwhelming moment of love and lust, must have come to seem like a dream.

As for Lucia herself, she is now living with Daniel and his family, in their bright, airy home in the hills outside Rome. Daniel’s parents turned out to be decent, humane folk. And, usefully enough, like many ex-pats they don’t entirely trust the competence of the Italian authorities, and were happy to get Lucia medical treatment privately and discreetly.

Lucia has had her third baby – a boy, in fact, lusty and healthy. It turned out to be a simple procedure to snip out her spermatheca, as Peter had called it, the little sac on her womb which would have continued to bleed Giuliano’s seed into her for the rest of her life. Daniel’s family now talk of putting her through school.

I don’t know whether there will ever be love between Daniel and Lucia. Even now that the pressure of relentless childbirth is off her, nobody seems to know how her body will adjust in the future. And she is damaged. She has never heard what became of her first child, who must have been in one of those immense creches on that fateful day. I think that is a wound that will never heal. But at least in Daniel, and his family, she has found good friends.

Sometimes, though, I wonder about Lucia’s true destiny. In all the reports about the Crypt, what was most notable for me was what was missing. The little carved matres, for instance, which Regina had brought from Roman Britain – the symbolic core of her family, and then of the Order. They were never mentioned, never found.

Peter told me that among some species of social insects the colonies breed by sending out a queen and a few workers, to start a colony all over again. I think I will try to keep watch on Lucia and her young family.

As for my sister, I haven’t seen Rosa since I lost sight of her in the crush, deep in the Crypt. I don’t think she could have gone back to the Order, though. In the end she knew too much – more than she was supposed to know – and yet she needed to know it. It must be necessary from time to time for the Order to throw up somebody like Rosa with an overview, somebody capable of perceiving greater scales, more complex threats. Peter’s understanding was itself a threat to the Order – and she had to develop an equivalent understanding to beat him. But a drone isn’t supposed to know she’s in a hive. Ignorance is strength. In the end she saved the Order by sacrificing herself, as a good drone should, and knew what she was doing every step of the way.

Thus I found my sister, and lost her again.

There are other loose ends I can’t resist tugging on.

I’ve been reading about eusocial organisms. I’ve learned that one characteristic of hives, just as much as the sterility of the workers and the rest, is suicide – the willingness of a drone to sacrifice itself for the greater good, and so for the long-term interests of its genetic heritage. You see it when a termite mound is broken open, or a predator tries to get into a mole rat colony. It’s seen as proof by the biologists that the key organism is the global community, the hive, not the individual, for the individual acts completely selflessly. It was certainly true of the Order. When the Crypt was attacked, such as during the Sack of Rome, some of the members gave their lives to save the rest.

But here’s the rub. In the end Peter committed suicide, to protect – what? He had no family. The future of mankind? But again, he had no children – and no direct connection to that future.

What he did have a connection to was the Slan(t)ers.

The Slan(t)ers have no leader; their network has no central point. Their behaviour is dictated by the behaviour of those ‘around’ them in cyberspace, and governed by simple rules of online-protocol feedback. Among the Slan(t)ers – I’ve found – there are virtually none with children. They are too busy with Slan(t)er projects for that.

The Slan(t)ers don’t have any physical connection, as did the Order. They don’t even live in the same place. And their interest in the group isn’t in any way genetic, as with the Order. There is no pretence that the Slan(t)ers are a family in the normal sense. But nevertheless, I believe the Slan(t)ers are another hive – a new, even purer form of human hive made possible by electronic interconnections – a hive of the mind, in which only ideas, not genes, are preserved.

Peter believed that everything he did was in the service of the future of mankind. But I believe he wasn’t really acting for any rational goals. The Slan(t)ers, the hive as a whole, had recognised the existence of another hive – and, like a foraging ant coming on another colony, Peter attacked.

At the crux, Peter wondered if I was a hive creature myself. Perhaps I was; perhaps I am. I am sure he was. And if the Order truly was a hive – and if it wasn’t unique, if the Slan(t)ers are too, a new sort altogether – then how many others are out there?

Anyhow, just because Peter was really following hive dictates doesn’t mean he was wrong about the human future.

On his computer I found a few emails he’d been composing to send me, never finished.

‘I think about the future. I believe that our greatest triumph, our greatest glory, lies ahead of us. The great events of the past – the fall of Rome, say, or the Second World War – cast long shadows, influencing generations to come. But is it possible that just as the past shapes us now, so that mighty future – the peak age of mankind, the clash of cymbals – has echoes in the present too? The physicists now say you have to think of the universe, and all its long, singular history, as just one page in a book of possibilities, stacked up in higher dimensions. When those pages are slammed together, when the book is closed, a Big Bang is generated, the page wiped clean, a new history written. And if time is circular, if future is joined to past, is it possible that messages, or even influences, could be passed around its orbit? By reaching into the furthest future, would you at last touch the past? Are we influenced and shaped, not just by the past, but echoes of the future? . . .’

Sometimes at night I look up at the stars, and I wonder what strange future is folding down over us even now. I wish Peter was here, so we could talk this out. I can still see him leaning closer to me conspiratorially, on our bench in that dismal little park by the Forum, the sweet smell of limoncello on his breath.


Chapter 51

Beyond the airlock door, there was a tunnel. It branched and bifurcated, and the light glowed pearl-grey. It was like looking into a huge underground cathedral, shaped from the glistening ice.

And in the foreground was a mob.

There must have been a hundred people in the first rank alone, and there were more ranks behind, dimly glimpsed, more than Abil could count. They were squat, powerful-looking. They were mostly unarmed, but some carried clubs of rusty metal. And they were naked, all of them. They looked somehow unformed, as if ill-defined. The males had small, bud-like genitals, and the females’ breasts were small, their hips narrow. None of them seemed to have any body hair.

All this in a single glimpse. Then the Coalescents surged forward. They didn’t yell, didn’t threaten; the only noise was the pad of their feet on the floor, the brush of their flesh against the ice walls. Abil stood, transfixed, watching the human tide wash towards him.

Denh screamed, ‘Drop! Drop!’

Reflexively Abil threw himself to the ground. Laser light, cherry-red, threaded the air above him, straight as a geometrical exercise.

The light sliced through the mob. Limbs were cut through and detached, intestines spilled from unzipped chest cavities, even heads came away amid unfeasibly huge founts of crimson blood. Now there was noise, screams, cries and soft grunts.

The first wave of the mob was down, most of them dead in a heartbeat. But more came on, scrambling over the twitching carcasses of their fellows, until they too fell. And then a third wave came.

Abil had never confronted death on such a scale – a thousand or more dead in seconds – it was unimaginable, unreasonable. And yet they continued to come. It wasn’t even murder but a kind of mass suicide. The Coalescents’ only tactic seemed to be to hope that the troopers would run out of fuel and ammunition before they ran out of bodies to stand in its way. But that wouldn’t happen, Abil thought sadly.

So many had been slain now that, he saw, their heaped corpses were beginning to clog the tunnel entrance. Abil tried to think like a corporal. He got to his feet, waved his arm. ‘Forward the throwers!’

Four of his troop, carrying bulky backpacks, hurried forward. They launched gouts of flame into the mounting wall of corpses, and at the defenders who continued to scramble over their fellows. Scores more Coalescents fell screaming on to the pile, their limbs alight like twigs in a bonfire. But that pile of corpses was alight too. Soon the air was filled with smoke and grisly shards of burnt bone and skin.

But the flames wouldn’t hurt Abil and his men in their skinsuits. He waved again. ‘Go, go, go!’

He led the way into the fire. He put his arms before his faceplate as he hit the barrier of flame, and he felt the carbonised corpses crumble around him as he forced his way through them. But in seconds he was through, into the denser air of the corridor beyond the air lock.

And he faced more people – thousands of them, all eerily similar. Just for an instant the front rank held back, gazing at this man who had emerged from the lethal flames. Then they surged forward. The corridor was a tube of people, squeezing themselves like paste towards him.

But they ran into flames. The front rank melted back like snowflakes.

After that Abil let the flamers take the lead. They cut a corridor through the swarming crowd, and the troopers strode ahead over a carpet of burning flesh and cut bone. The crowd closed behind them, clustering like antibodies around an infection, but the troopers’ disciplined and well-drilled weapons fire kept them away. It was as if they were hacking their way into some huge body, seeking its beating heart. As drones died around him Abil began to feel numbed as the waves of faces, all so alike, crisped in the brilliant glare of the flames.

As they worked deeper, though, he began to notice a change. The assailants here were just as ferocious, but they seemed younger. That was part of the pattern he had been trained to expect. He wished he could find a way to spare the smallest, the most obviously child-like. But these young ones threw themselves on his troopers’ flames as eagerly as their elders.

And then, quite suddenly, the troopers burst through a final barrier of drones, and found themselves in the birthing chamber.

It was a vast, darkened room, where ancient fluorescents glowed dimly. The troopers fanned out. They were covered in blood and bits of charred flesh, he saw, leaving bloody footprints where they passed. They looked as if they had been born, delivered through that terrible passage of death. One flame-thrower still flared, but with a gesture Abil ordered it shut off.

In this chamber, people moved through the dark, as naked as those outside. Nobody came to oppose the troopers. Perhaps it was simply unthinkable for the drones that anybody should harm those who spent their lives here.

Cautiously Abil moved forward, deeper into the gloom. The air was warm and humid; his faceplate misted over.

Women, naked, nestled in shallow pits on the floor, in knots of ten or a dozen. Some of the pits were filled with milky water, and the women floated, relaxed. Attendants, young women and children, moved back and forth, carrying what looked like food and drink. In one corner there were infants, a carpet of them who crawled and toddled. Abil moved among them, a bloody pillar.

The women in the pits were all pregnant – tremendously pregnant, he saw, with immense bellies that must have held three, four, five infants. In one place, a woman was actually giving birth. She stood squat, supported by two helpers. A baby slid easily out from between her legs, to be caught, slapped, and cradled; but before its umbilical was cut another small head was protruding from the woman’s vagina. She seemed in no pain; her expression was dreamy, abstract.

One of the breeder women looked up as he passed. She reached up a hand to him, the fingers long, feather-thin. Her limbs were etiolated, spindly; her legs could surely not have supported the weight of her immense, fecund torso. But her face was fully human.

On impulse, curious, he ran his thumbnail under his chin. His faceplate popped and swung upward. Dense air, moist and hot, pressed in on him.

The smells were extraordinary. He distinguished blood, and milk, and piss and shit, earthy human smells. There was a stink of burning that might have come from his own suit, a smell of vacuum, or of the battle he had waged in the corridors beyond this place.

And there was something else, something stronger still. Abil had never seen an animal larger than a rat. But that was how he labelled this smell: a stink like that of a huge rat’s nest, pungent and overpowering.

He looked down at the woman who had reached up to him. Her face really was beautiful, he thought, narrow and delicate, with high cheekbones and large blue eyes. She smiled at him, showing a row of teeth that came to points. He felt warmed. He longed to speak to her.

An attendant leaned over her, a girl who might have been twelve. He thought the girl was kissing the pregnant woman. When the girl pulled away her jaws were opened wide, and a thin rope of some kind of paste, glistening faintly green, pulsed out of her throat, passing from her mouth into the breeder’s. It was beautiful, Abil thought, overwhelmed; he had never seen such pure love as between this woman and the girl.

But he, in his clumsy, bloodstained suit, would forever be kept apart from this love. He felt tears well. He fell to his knees and reached forward with bloodstained gloves. The breeding woman screeched and thrashed backward. The attendant girl, regurgitated paste dribbling from her mouth, instantly hurled herself at him. She caught him off balance. He fell back, and his head cracked on the ground. He struggled to get up. He had to get back to the mother, to explain.

There was an arm around his throat – a suited arm. He struggled, but his lungs were aching. He heard Denh’s voice call: ‘Kill the breeders. Move it!’ A gloved hand passed before Abil’s face, closing his faceplate, shutting out the noise of babies crying, and through its murky pane he saw fire flare once more.

The captain sat on the edge of Abil’s sick bay bed. ‘Denh is acting corporal for now,’ Dower said gently.

Abil sighed. ‘It’s no more than I deserved, sir.’

Dower shook her head. ‘That damn curiosity of yours. You certainly made a mistake, but hardly a fatal one. But you weren’t adequately briefed. In a way the fault’s mine. I argue with the Commissaries before every drop. They would tell you grunts nothing if they had the chance, I think, for they believe nobody but them needs to know anything.’

‘What happened to me, sir?’

‘Pheromones.’

‘Sir?’

‘There are many ways to communicate, tar. Such as by scent. You and I are poor at smelling, you know, compared to our senses of touch, sight, hearing. We can distinguish only a few scent qualities: sweet, fetid, sour, musky, dry . . . But those Coalescent drones have been stuck in their hole in the ground for fifteen thousand years. Now, the human species itself is only four or five times older than that. There has been plenty of time for evolutionary divergence.’

‘And when I cracked my faceplate—’

‘You were overwhelmed with messages you couldn’t untangle.’ Dower leaned closer. ‘What was it like?’

Abil thought back. ‘I wanted to stay there, sir. To be with them. To be like them.’ He shuddered. ‘I let you down.’

‘There’s no shame, tar. I don’t think you’re going to make a corporal, though; command isn’t for you.’ Dower’s metal Eyes glistened. ‘You weren’t betrayed by fear. You were betrayed by your curiosity – perhaps imagination. You had to know what it was like in there, didn’t you? And for that you risked your life, and the lives of your unit.’

Abil tried to sit up. ‘Sir, I—’

‘Take it easy.’ Dower pushed him back, gently, to his bed. ‘I told you, there’s no shame. I’ve been watching you. It’s one of the responsibilities of command, tar. You have to test those under you, all the time, test and assess. Because the only way the Expansion is going to prosper is if we make the best use of our resources. And I don’t believe the best use of you is to stick you down a hole in charge of a bunch of grunts.’ Dower thought for a moment. ‘Have you ever considered working for the Commission for Historical Truth?’

A vision of chill intellects and severe black robes filled Abil’s mind. “The Commission, sir? Me?’

Dower laughed. ‘Just think about it . . . Ah. We’re about to leave orbit.’

Abil could sense the subtle inertial shift, as if he was in a huge elevator, rising from the frozen planet.

Dower snapped her fingers, and a Virtual of the Target materialised between their faces. Slowly turning, bathed in simulated light, the planet was like a toy, sparkling white, laced here and there by black ridges of true rock, stubborn mountain chains resisting the ice. Starships circled it like flies.

Dower reached out to touch one dimpled feature.

The view expanded, to reveal a broad, walled plain. Abil realised he was looking down on the warren he had visited. Around the mountain peak, cracks had been cut into the ground. Drones were being shepherded out of the warren by the mop-up squads. The drones filed towards the bellies of freighters which had settled from space, down on to the ice, to swallow them up. The drones looked bewildered, and they milled to and fro. Here and there one or two broke lines, and even lunged at the troopers. The silent spark of weapons cut them down.

For every live drone that came walking to the surface, Abil saw, a dozen carcasses were hauled out.

Dower saw his expression. ‘There were probably a billion drones in that one hive alone. A billion. We’ll be lucky to ship out more than a hundred thousand.’

‘A hundred thousand – is that all, sir?’

‘The waste is terrible – yes, I know. But what does it matter? They were a billion purposeless lives, the culmination of a thousand pointless generations. And look here.’

She tapped at the floating image. The deep-buried colony turned red, showing as a clear torus shape around the ice-buried mountain. And when the viewpoint pulled back Abil saw that there were many more such red blotches scarring the planet’s white face, from pole to pole, around the equator.

‘There are about a thousand warrens on this one planet,’ Dower murmured. ‘Most of them unaware of each other. We probably won’t even be able to clean them all out. I’ve seen this before, many times, on worlds as different from this, tar, as you can imagine – but all warrens are essentially the same. Anywhere where the living is marginal, where people are crowded in on each other, out pops the eusocial solution, over and over. I think it’s a flaw in our mental processing.’

In one place two of the colonies were in contact; tendrils of pale pink reached out from their red cores. Dower spoke a soft command. The simulated image’s time-scale accelerated, so that days, weeks passed in seconds. Abil could see how the two colonies probed towards each other, over and again, and where they came in contact crimson flared – a crimson, he realised, that showed where people were dying.

‘They’re fighting,’ he said. ‘It’s almost as if the colonies are living things themselves, sir.’

‘Well, so they are,’ Dower said.

‘But – a thousand of them? That makes um, a trillion people on this light-starved planet alone – all living off the scrapings from the thermal vents.’

‘Makes you think, doesn’t it? Oh, the Coalescents are efficient. But they are only drones. We own history.’ She waved her hands and produced a new image, a star field, crossed by a great river of light. She pointed to the Galaxy core. ‘Leave the Coalescents to their holes in the ground. That is where we are going, tar; that is where our destiny will be made – or broken.’

When she had gone Abil restored the image of the slowly turning globe, its white surface pustulous with warrens.

There were no cities here, he thought, no nations. There were only the Coalescent colonies. The huge entities waged their slow and silent battles against each other, shaping and spending the lives of their human drones, drones who may have believed they were free and happy – and all without consciousness or pity. On this world the story of mankind was over, he thought. On this world, the future belonged to the hives.

But there were other worlds.

The starship leapt away with an almost imperceptible lurch. The frozen planet folded over on itself and dropped into darkness.


Chapter 52

One of my favourite walks is quite short. You follow the staircases cut into the rock, and pass through alleyways and under archways, and between the tottering houses that lean so close they almost touch. After only a few minutes, you can clamber all the way from Amalfi to Atrani, a tiny medieval town that nestles in the next bay along this indented coastline.

In the central piazza of Atrani there is an open-air café where you can sip coffee or Coke, and watch the sun slide over the looming volcanic hills. It’s peaceful enough, so long as you avoid the times when the schoolchildren flood through the square, or the early evenings when young men pose for the girls on their gleaming scooters and motorbikes.

Yesterday – it was a Sunday – I made the mistake of sitting there at noon. All was peaceful, just a few church-goers, everybody remarkably smartly dressed as they strolled through the square, talking in that intense, very physical way the Italians have. The waiter was bringing me my coffee.

And somebody set off a cannon. I jumped out of my seat, my heart pounding. The waiter didn’t spill a drop.

The shot turned out to be from a church set high on the hillside, where the clergy celebrate each Sabbath with a little pyrotechnics. But in the square of Atrani the noise was deafening.

It is never quiet in Italy.

I know I can’t hide here for ever. Some time soon I’ll have to reconnect with the real world.

For one thing my money won’t last for long. There has been a stock-market crash.

It was actually quite predictable. There’s an analysis that dates back to the Great Depression which has detected cycles, called ‘Elliott waves’, in the various economic ups and downs. Why do these simple analyses work? Because they are models of the human herd instinct. The traders on the stock exchange floor don’t make rational decisions based on such factors as the intrinsic value of a stock. They see what their neighbours are doing, and copy them. Just like the rest of us.

Predictable or not, the crash has wiped out a chunk of my savings. So I must move on.

I intend to finish this account, and then . . . Well, I don’t quite know what to do with it, save to send it to Claudio at the Vatican Archives. It seems right that it should be preserved. If Rosa ever gets in touch again, she will get a copy too.

I think I should pay another visit to Gina in Miami Beach. She should know what became of Rosa – she’s her sister too, whether she likes it or not. And perhaps Great-uncle Lou will enjoy hearing of the fate of Maria Ludovica, the mamma-nonna, who was still producing babies like popping peas from a pod at the age of a hundred.

As for me, after that, I will go home, back to Britain. Maybe not to London, though. Somewhere without the crowds. I need a job, but I want to go freelance. I can’t bear the thought of becoming enmeshed in another huge organisation, a great press of people all around me.

I think I’ll look up Linda. I haven’t forgotten how my instinct, in those dreadful moments in the depths of the Crypt, was to turn to her memory for support. One way or another she’s been there for me since we met. There’s a lot to build on.

Unlike Peter, I refuse to believe the future is fixed.

I hope one day to put all this behind me. But sometimes I am overwhelmed. If I am in a crowd, sometimes I will detect a whiff of that leonine animal musk of the Coalescents, and I have to retreat to my room, or the fresh air of the empty hills above the towns. I will never be free of it. And yet a part of me, I know, will always long to be immersed again in that dense warmth, to be surrounded by smiling faces like mirrors of my own, to give myself up to the mindless, loving joy of the hive.
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One

In the past we humans, struggling to comprehend our place in the universe, imagined gods, and venerated them.

But now we have looked across the width of the universe, and from its beginning to its end. And we know there are no gods.

We are the creators of the future. And the only entities worthy of our veneration are our own descendants, who, thanks to our selfless striving, will occupy the gods’ empty thrones.

But we have a Galaxy to win first.

The Doctrines of Hama Druz
(CE 5408; Year Zero of the Third Expansion of Mankind)


Chapter 1

Far ahead, bathed in the light of the Galaxy’s centre, the nightfighters were rising.

From his station, Pirius could see their black forms peeling off the walls of their Sugar Lump carriers. They spread graceful wings, so black they looked as if they had been cut out of the glowing background of the Core. Some of them were kilometres across. They were Xeelee nightfighters, but nobody in Strike Arm called them anything but flies.

They converged on the lead human ships, and Pirius saw cherry-red light flaring.

His fragile greenship hovered over the textured ground of a Rock. The Rock was an asteroid, a dozen kilometres across, charcoal grey. Trenches had been dug all over its surface, interconnecting and intersecting, so that the Rock looked like an exposed brain. Sparks of light crawled through those complex lines: soldiers, infantry, endlessly digging, digging, digging, preparing for their own collisions with destiny. It was a good hour yet before this Rock and Pirius’s own greenship would reach the battlefield, but already men and women were fighting and dying.

There was nothing to do but watch, and brood. There wasn’t even a sense of motion. Under the Assimilator’s Claw’s pulsing sublight drive it was as if he was floating, here in the crowded heart of the Galaxy. Pirius worried about the effect of the wait on his crew.

Pirius was nineteen years old.

He was deep in the Mass, as pilots called it – the Central Star Mass officially, a jungle of millions of stars crammed into a ball just thirty light years across, a core within the Core. Before him a veil of stars hung before a background of turbulent, glowing gas; he could see filaments and wisps light years long, drawn out by the Galaxy’s magnetic field. This stellar turmoil bubbled and boiled on scales of space and time beyond the human, as if he had been caught at the centre of a frozen explosion. The sky was bright, crowded with stars and clouds, not a trace of darkness anywhere.

And through the stars he made out the Cavity, a central bubble blown clear of gas by astrophysical violence, and within that the Baby Spiral, a swirl of stars and molecular clouds, like a toy version of the Galaxy itself embedded fractally in the greater disc. That was the centre of the Galaxy, a place of layered astrophysical machinery. And it was all driven by Chandra, the brooding black hole at the Galaxy’s very heart.

This crowded immensity would have stunned a native of Earth – but Earth with its patient, long-lived sun, out in the orderly stellar factory of the spiral arms, was twenty-eight thousand light years from here. But Pirius had grown up with such visions. He was the product of a hundred generations grown in the birthing tanks of Arches Base, formally known as Base 2594, a few light years outside the Mass. He was human, though, with human instincts. And as he peered out at the stretching three-dimensional complexity around him he gripped the scuffed material of his seat, as if he might fall.

Everywhere Pirius looked, across this astrophysical diorama, he saw signs of war.

Pirius’s ship was one of a hundred green sparks, ten whole squadrons, assigned to escort this single Rock alone. When Pirius looked up he could see more Rocks, a whole stream of them hurled in from the giant human bases that had been established around the Mass. Each of them was accompanied by its own swarm of greenships. Upstream and down, the chain of Rocks receded until kilometres-wide worldlets were reduced to pebbles lost in the glare. Hundreds of Rocks, thousands perhaps, had been committed to this one assault. It was a titanic sight, a mighty projection of human power.

But all this was dwarfed by the enemy. The Rock stream was directed at a fleet of Sugar Lumps, as those Xeelee craft were called, immense cubical ships that were themselves hundred of kilometres across – some even bigger, some like boxes that could wrap up a whole world.

The tactic was crude. The Rocks were simply hosed in towards the Sugar Lumps, their defenders striving to protect them long enough for them to get close to the Lumps, whereupon their mighty monopole cannons would be deployed. If all went well, damage would be inflicted on the Xeelee, and the Rocks would slingshot around a suitable stellar mass and be hurled back out to the periphery, to be re-equipped, re-manned, and prepared for another onslaught. If all did not go well – in that case, duty would have been done.

As the Claw relentlessly approached the zone of flaring action, one ship dipped out of formation, swooping down over the Rock in a series of barrel rolls. That must be Dans, one of Pirius’s cadre siblings. Pirius had flown with her twice before, and each time she had shown off, demonstrating to the toiling ground troops the effortless superiority of Strike Arm, and of the Arches squadrons in particular – and in the process lifting everybody’s spirits.

But it was a tiny human gesture lost in a monumental panorama.

Pirius could see his crew, in their own blisters: his navigator Cohl, a slim woman of eighteen, and his engineer, Enduring Hope, a calm, bulky young man who looked older than his years, just seventeen. While Cohl and Hope were both rookies, nineteen-year-old Pirius was a comparative veteran. Among greenship crews, the mean survival rate was one point seven missions. This was Pirius’s fifth mission. He was growing a reputation as a lucky pilot, a man whose crew you wanted to be on.

‘Hey,’ he called now. ‘I know how you’re feeling. They always say this is the worst part of combat, the ninety-nine per cent of it that’s just waiting around, the sheer bloody boredom. I should know.’

Enduring Hope looked across and waved. ‘And if I want to throw up, lift the visor first. That’s the drill, isn’t it?’

Pirius forced a laugh. Not a good joke, but a joke.

Enduring Hope: defying all sorts of rules, the engineer called himself not by his properly assigned name, a random sequence of letters and syllables, but an ideological slogan. He was a Friend, as he styled it, a member of a thoroughly illegal sect that flourished in the darker corners of Arches Base, and, it was said, right across the Front, the great sphere of conflict that surrounded the Galaxy’s heart. Illegal or not, right now, as the flies rose up and people started visibly to die, Hope’s faith seemed to be comforting him.

But navigator Cohl, staring ahead at the combat zone, was closed in on herself.

The Claw was a greenship, a simple design that was the workhorse of Strike Arm; millions like it were in action all around the war zone. Its main body was a bulbous pod containing most of the ship’s systems: the weapons banks, the FTL drive and two sublight drive systems. From the front of the hull projected three spars, giving the ship the look of a three-pronged claw, and at the tip of each prong was a blister, a clear bubble, containing one of the Claw’s three crew. For greenship crews, nobody else mattered but each other; it was just three of them lost in a dangerous sky – Three Against the Foe, as Strike Arm’s motto went.

Pirius knew there were good reasons for the trifurcated design of the greenship. It was to do with redundancy: the ship could lose two of its three blisters and still, in theory anyhow, fulfil its goals. But right now Pirius longed to be able to reach through these transparent walls, to touch his crewmates.

He said, ‘Navigator? You still with us?’

He saw Cohl glance across at him. ‘Trajectory’s nominal, pilot.’

‘I wasn’t asking her about the trajectory.’

Cohl shrugged, as if resentfully. ‘What do you want me to say?’

‘You saw all this in the briefing. You knew it was coming.’

It was true. The whole operation had been previewed for them by the Commissaries, in full Virtual detail, down to the timetabled second. It wasn’t a prediction, not just a guess, but foreknowledge: a forecast based on data that had actually leaked from the future. The officers hoped to deaden fear by making the events of the engagement familiar before it happened. But not everybody took comfort from the notion of a predetermined destiny.

Cohl was staring out through her blister wall, her lips drawn back in a cold, humourless smile. ‘I feel like I’m in a dream,’ she murmured. ‘A waking dream.’

‘It isn’t set in stone,’ Pirius said. ‘The future.’

‘But the Commissaries—’

‘No Commissary ever set foot in a greenship – none of them is skinny enough. It isn’t real until it happens. And now is when it happens. It’s in our hands, Cohl. It’s in yours. I know you’ll do your duty.’

‘And kick ass,’ Enduring Hope shouted.

He saw Cohl grin at last. ‘Yes, sir!’

A green flash distracted Pirius. A ship was hurtling out of formation. One of its three struts was a stump, the blister missing. As it sailed by, Pirius recognised the gaudy, spruced-up tetrahedral sigil on its side. It was Dans’s ship.

He called, ‘Dans? What—’

‘Predestination my ass,’ Dans yelled on the ship-to-ship line. ‘Nobody saw that coming.’

‘Saw what?’

‘See for yourself.’

Pirius swept the crowded sky, letting Virtual feeds pour three-dimensional battlefield data into his head.

In the seconds he’d spent on his crew, everything had changed. The Xeelee hadn’t stayed restricted to their source Sugar Lumps. A swarm of them speared down from above his head, from out of nowhere, heading straight for Pirius’s Rock.

Pirius hadn’t seen it. Sloppy, Pirius. One mistake is enough to kill you.

‘This wasn’t supposed to happen,’ Cohl said.

‘Forget the projections,’ Pirius snapped.

There were seconds left before the flies hit the Rock. He saw swarming activity in its runs and trenches. The poor souls down there knew what was coming too. Pirius gripped his controls, and tried to ignore the beating of his heart.

Four, three, two.

The Xeelee – pronounced ‘Zee-lee’ – were mankind’s most ancient and most powerful foe.

According to the scuttlebutt on Arches Base, in the training compounds and the vast open barracks, there were only three things you needed to know about the Xeelee.

First, their ships were better than ours. You only had to see a fly in action to realise that. Some said the Xeelee were their ships, which probably made them even tougher.

Second, they were smarter than us, and had a lot more resources. Xeelee operations were believed to be resourced and controlled from Chandra itself, the fat black hole at the Galaxy’s very centre. In fact, military planners called Chandra, a supermassive black hole, the Prime Radiant of the Xeelee. How could anything we had compete with that?

And third, the Xeelee knew what we would do even before we decided ourselves.

This interstellar war was fought with faster-than-light technology, on both sides. But if you flew FTL you broke the bounds of causality: an FTL ship was a time machine. And so this was a time-travel war, in which information about the future constantly leaked into the past.

But the information was never perfect. And every now and again, one side or the other was able to spring a surprise. This new manoeuvre of the Xeelee had not been in the Commissaries’ careful projections.

Pirius felt his lips draw back in a fierce grin. The script had been abandoned. Today everything really was up for grabs.

But now cherry-red light flared all around the Rock’s ragged horizon.

On the loops, orders chattered from the squadron leaders. ‘Hold your positions. This is a new tactic and we’re still trying to analyse it.’ ‘Number eight, hold your place. Hold your place.’

Pirius gripped his controls so tight his fingers ached.

That red glare was spreading all around the Rock’s lumpy profile, a malevolent dawn. Most of the action was taking place on the far side of the Rock from his position – which was itself most unlike the Xeelee, who were usually apt to come swarming all over any Rock they attacked.

The Claw would be sheltered from the assault, for the first moments anyhow. That meant Pirius was in the wrong place. He wasn’t here to hide, but to fight. But he had to hold his station until ordered otherwise.

Pirius glimpsed a fly standing off from the target. It spread night-dark wings – said to be not material but flaws in the structure of space itself – and extended a cherry-red starbreaker beam. The clean geometry of these lethal lines had a certain cold beauty, Pirius thought, even though he knew what hell was being unleashed for those unlucky enough to be caught on the exposed surface of the Rock.

Now, though, the rectilinear perfection of the starbreaker beam was blurred, as a turbulent fog rose over the Rock’s horizon.

Cohl said, ‘What’s that mist? Air? Maybe the starbreakers are cutting through to the sealed caverns.’

‘I don’t think so,’ said Enduring Hope levelly. ‘That’s rock. A mist of molten rock. They are smashing the asteroid to gas.’

Molten rock, Pirius thought grimly, no doubt laced with traces of what had recently been complex organic compounds, thoroughly burned.

But, for all the devastation they were wreaking, the Xeelee weren’t coming around the horizon. They were focusing all their firepower on one side of the Rock.

Still Pirius waited for orders, but the tactical analysis took too long. Suddenly human ships came fleeing around the curve of the Rock, sparks of Earth-green bright against the dull grey of the asteroid ground. The formation had collapsed, then, despite the squadron leaders’ continuing bellowed commands. And down on the Rock those little flecks of light, each a human being trapped in lethal fire, swarmed and scattered, fanning out of the trench system and over the open ground. Even from here it looked like panic, a rout.

It got worse. All across the Rock’s visible hemisphere implosions began, as if its surface was being bombarded by unseen meteorites. But the floors of these evanescent craters broke up and collapsed, and through a mist of grey dust a deeper glow was revealed, coming up from inside the Rock. It was as if the surface was dissolving, and pink-white light was burning its way out of this shell of stone. The Xeelee, Pirius thought: the Xeelee were burning their way right through the Rock itself.

Enduring Hope understood what was happening half a second before Pirius did. ‘Lethe,’ he said. ‘Get us out of here, pilot. Lift, lift!’

Cohl said weakly, ‘But our orders—’

But Pirius was already hauling on his controls. All around him ships were breaking from the line and pulling back.

Even as the Rock fell away, Pirius could see the endgame approaching. For a last, remarkable instant, the Rock held together, and that inner light picked out the complex tracery of the trench network, as if the face of the Rock was covered by a map of shining threads. The asteroid’s uneven horizon lifted, bulging.

And then the Rock flew apart.

Suddenly the Claw was surrounded by a hail of white-hot fragments that rushed upwards all around it. The greenship threw itself around every axis to survive this deadly inverted storm. The motions were rapid, juddery, disconcerting; even cloaked by inertial shields, Pirius could feel a ghost of his craft’s jerky motion deep in his bones.

Everybody on the Rock must already be dead, he thought as the ship tried to save him. It was a terrible, monstrous thought, impossible to absorb. And the dying wasn’t over yet.

Pirius’s squadron leader called for discipline, for her crews to try to regroup, to take the fight to the enemy. But then she was cut off.

Cohl shrieked, ‘Flies! Here they come—’

Pirius saw them: a swarm of flies, rising out of the core of the shattered rock like insects from a corpse, their black-as-night wings unfolding. They had burned their way right through the heart of an asteroid. Some greenships were already throwing themselves back into the Xeelee fire. But the Xeelee deployed their starbreaker beams; those lethal tongues almost lovingly touched the fleeing greenships.

Pirius had no meaningful orders. So he ran. The Claw raced from the ruin of the Rock. The cloud of debris thinned, and the jittery motion of the Claw subsided. But when Pirius looked back he saw a solid black bank, a phalanx of Xeelee nightfighters.

He had no idea where he was running to, how he might evade the Xeelee. He ran anyhow.

And the Xeelee came after him.


Chapter 2

The battle at the centre of the Galaxy was watched from far away by cold eyes and orderly, patient minds.

Port Sol was a Kuiper object, a moon of ice. It was one of a hundred thousand such objects orbiting in the dark at the rim of Sol system. It was not the largest; there were monstrous worldlets out here larger than Pluto. But it was no closer to other planetesimals than Earth was to Mars.

This immense belt was a relic of the birth of Sol system itself. Around the fast-growing sun, grains of dust and ice had accreted into swarming planetesimals. Close to the fitfully burning young star, the planetesimals had been crowded enough to combine further into planets. Further out, though, out here, there had been too much room. The formation of larger bodies had stalled, and the ancient planetesimals survived, to swim on in the silent dark.

Port Sol’s human history had begun when its scattered kin had first been populated by a rum assortment of engineers, prospectors, refugees and dissidents from the inner system. More than twenty thousand years had worn away since then. Now Port Sol’s great days were long past. Its icescapes, crowded with immense ruins, were silent once more.

But still, lights sparked on its surface.

This lonely worldlet had been home to Luru Parz for far longer than she cared to remember. Sometimes she felt she was as old as it was, her heart as cold as its primordial ice. But from here she watched the activities of humanity, from the bustling worlds of Sol system all the way to the heart of the Galaxy itself.

And now she watched Pirius, Dans and their crews as they strove to evade their Xeelee pursuers. The incident, brought to her attention by patient semi-sentient monitors, unfolded in a Virtual image, a searing-bright slice of Galaxy centre light, here on the rim of Sol system.

Faya, her cousin, was with her. ‘They’re lost,’ Faya sighed.

‘Perhaps,’ Luru said. ‘But if they find a way to live through this, or even if not, they might discover something useful for the future.’

‘There is always that.’

‘Watch . . .’

The tiny, remote drama unfolded.


Chapter 3

Aboard the Claw, a strange calm settled. The loops were all but silent now, save for the ragged breathing of Pirius’s crew. But behind them that black cloud of Xeelee ships closed relentlessly.

Another ship came alongside the Claw. It had taken a lot of damage. One strut had been crudely amputated, and a second blister looked cloudy; but the pilot’s blister was a bright spark of light. Pirius looked back, but nobody else followed: just the two of them.

Pirius recognised the other’s sigil. ‘Dans?’

‘Large as life, Pirius.’

‘I recognised your lousy piloting.’

‘Yeah, yeah. So why aren’t you dead yet?’

‘Shut up.’ It was Cohl. ‘Shut up.’

‘Navigator, take it easy.’

‘Do we have to endure this garbage, today of all days?’

‘Today of all days we need it,’ Enduring Hope said.

Pirius said, ‘Dans, your crew—’

‘I’m on my own,’ Dans said grimly. ‘But I’m still flying. So. Every day you learn something new, right? Those Xeelee always have something up their sleeves. If they have sleeves.’

‘Yes. In retrospect it’s an obvious tactic.’

So it was. The Xeelee’s usual approach was to swathe a Rock with fire, trying to scour out the trenches and get to the monopole cannons, all the time harassed by greenships and other defensive forces. This time they had focused their assault on one side of the Rock, easily perforating the defensive forces there. And they had used their starbreakers to burrow straight through the asteroid and out the other side, thus destroying the Rock itself and hurling themselves without warning on the remaining defenders.

‘It’s going to take some counter-thinking,’ Pirius said. ‘We’ll need scouts further out, perhaps.’

‘Yeah,’ Dans said. ‘And flexible formations to swarm wherever the first assault goes in.’

‘It won’t be us doing it,’ said Cohl grimly.

‘You aren’t dead yet, kid,’ Dans called. She was twenty, a year older than Pirius and a veteran of no less than six missions before today.

Cohl said, ‘Look at that crowd behind us.’ The flies were still closing. ‘We can’t outrun them,’ the navigator said. ‘In fact we shouldn’t be trying; we have orders to stand and fight. We are already dead. It’s our duty to be dead. “A brief life burns brightly.”’

It was the most ancient slogan of the Expansion, said to have been coined by Hama Druz himself thousands of years before, standing in the rubble of an occupied Earth. In a regime of endless war it was prideful to die young and in battle, a crime to grow old unnecessarily.

Under such a regime the highest form of humanity was the child soldier.

But Dans said rudely, “I knew you were going to say that.’

Pirius heard Cohl gasp.

Dans said, ‘So report me. Look, navigator, a brief life is one thing, but neither Hama Druz nor any of his legions of apologists down the ages told us to throw away our lives. If we took on that crowd of flies they wouldn’t even notice us. Now what use is that?’

‘Pilot—’

‘She’s right, Cohl,’ Pirius said.

‘But whatever the orthodoxy,’ Enduring Hope said, ‘can I just point out that they are catching up? Three minutes to intercept . . .’

Pirius said tensely, ‘Dans, I don’t want to boost your ego. But I suppose you have a plan?’

Dans took a breath. ‘Sure. We go FTL.’

Cohl snapped, ‘Impossible.’

This time it was the technician in her talking, and Pirius knew she was probably right. The FTL drive involved tinkering with the deepest structure of spacetime, and it was always advisable to do that in a smooth, flat place, empty of dense matter concentrations. The Galactic centre offered few such opportunities, and safe FTL use here needed planning.

Dans said rapidly, ‘Sure it’s risky. But it beats the certainty of death. And besides, the chances are the Xeelee won’t follow. They aren’t as stupid as we are.’

Enduring Hope said, ‘Which way?’

Virtuals flickered in their blisters, downloaded by Dans. ‘I say we cut across the Mass to Sag A East . . .’

The bulk of the Galaxy’s luminous matter was confined to a flat sheet, the delicate spiral arms contained in a plane as thin in proportion to its width as a piece of paper. But at its heart was a Core, a bulge of stars some five hundred light years across. This region swarmed with human factory worlds and military posts. Within the Core was the Central Star Mass, millions of stars crammed into a space some thirty light years wide. The two brightest sources of radio noise within the Mass were called Chandra – or, officially, Sag A*, the black hole at the very centre – and Sag A East, a remnant of an ancient explosion.

Such names, so Pirius had once been told by an over-informative Commissary, were themselves relics of deeper human history. The soldiers to whom the Galaxy centre was a war zone knew this geography. But few knew that ‘Sag’ stood for Sagittarius, and fewer still that Sagittarius had once referred to a pattern in the few scattered stars visible from Earth.

‘Two minutes to closing,’ Cohl reported edgily.

‘Short hops,’ Dans insisted. ‘Forty minutes to cross a few dozen light years to East. Maybe we’ll find cover there. We regroup, patch up, go home – and die another day. Come on, what is there to lose? For you it will be easy! At least you still have a navigator.’

Starbreaker beams flickered around Pirius. The nightfighters were getting their range; at any moment one of these beams could touch his own blister. He would die without even knowing it.

‘We do it,’ he said.

Dans quickly downloaded a synchronisation command. ‘The two of us, then. On my mark. Two – one—’

Space flexed.

The nearby stars winked out of existence. The general background endured, but now a new pattern of hot young stars greeted Pirius, a new three-dimensional constellation.

Space flexed.

Again he jumped, to be faced by another constellation.

And again, and yet another blue-white supergiant loomed right in front of him, immense flares working across its broad face, but it disappeared to be replaced by another set of disorderly stars, which disappeared in their turn . . .

Jump, jump, jumpjumpjumpjump . . .

As the jumps came more frequently than Pirius’s eyes could follow, the ride settled down to an illusion of continuity. There was even a sense of motion now, as distant stars slid slowly past. It did him no good at all to remind himself that with each jump spacetime was pivoting through its higher dimensions, or that even millennia after the technology’s first use the philosophers still couldn’t agree whether the entity that emerged from each jump was still, in any meaningful way, ‘him’.

First things first, Pirius.

He glanced over his systems and his crew. ‘Everything nominal,’ he said. He raised a thumb to the pilot of the second ship, and through a blister’s starred carapace he saw a gesture in response.

‘We’re still breathing,’ Enduring Hope said. ‘But take a look out back.’

The cloud of Xeelee ships had vanished. But a single dogged craft remained, its wings spread black and wide, a graceful sycamore-seed shape.

Dans said, ‘Stubborn bastards, aren’t they?’

Hope said, ‘At least we bought some time.’

‘Yes. We’ve still got thirty minutes before East,’ Pirius said. He waved his hands through Virtual consoles, initiating self-diagnostic and repair routines to run throughout the ship. ‘This is a chance to take care of yourselves,’ he told his crew. ‘Eat. Drink. Take a leak. Sleep if you have to. Use your med-cloaks if you need them.’

Cohl said blankly, ‘Eat? Sleep? We’re going to die. We’d do better to review why we have to die.’

Dans said, ‘Lethe, child, there are no Commissary arses to lick out here. Don’t you find the Doctrines cold comfort?’

‘On the contrary,’ Cohl said.

Pirius glanced down at Cohl’s blister. He imagined her in there, wrapped up in her skinsuit, swaddled by machines, clinging to the pitiless logic of the Doctrines.

Thousands of years had worn away since the first human interstellar flight, and since humanity had begun the mighty march across the Galaxy called the Third Expansion. The Expansion was an ideological programme, a titanic project undertaken by a mankind united by the Doctrines forged by Hama Druz after mankind’s near-extinction. In the fierce light of human determination lesser species had burned away. At last only one opponent was left: the Xeelee, the most powerful foe of them all, with their concentration at the very centre of the Galaxy.

It was already millennia since the Third Expansion had closed around the centre. But the Xeelee responded in kind, just as resolutely. The Front had become a great stalled wave of destruction, a spherical zone of friction where two empires rubbed against each other. And seen from factory worlds scattered a hundred light years deep, the sky glowed pink with the light of endless war.

The Xeelee would not engage with mankind in any way but war. There was no negotiation, no rapprochement, no contact that was not lethal. To the Xeelee humans were vermin – and they had a right to think so, for they were superior to humans in every way that could be measured. And so, only if each human was prepared to spend her life without question for the common good would humanity as a whole prevail. This was the Doctrinal thinking taught in seminaries and cadre groups and academies across the Galaxy: if humans must be vermin, humans would fight like vermin, and die like vermin.

For millennia humans, fast-breeding, had toiled to fill the Galaxy. Now, whichever star you picked out of the crowded sky, you could be confident that there was a human presence there. And for millennia humans had hurled themselves into the Xeelee fire, vermin fighting back the only way they had, with their bodies and souls, hoping to overcome the Xeelee by sheer numbers.

Pirius knew a lot of fighting people thought the way Cohl did. By keeping mankind united and unchanged across millennia, it had self-evidently worked. Many soldiers feared that if the Doctrines were ever even questioned, everything would fall apart and that defeat, or worse, would inevitably follow. Compared to that risk, the remote notion of victory seemed irrelevant.

Dans said breezily, ‘So what about you, Tuta?’

‘My name is Enduring Hope,’ the engineer said, apparently not offended.

‘Oh, I forgot. You’re one of those infinity-botherers, aren’t you? So what do you believe? Is some great hero from the far future going to swoop down and rescue you?’

Pirius had tried to stay away from Enduring Hope’s peculiar sect, who called themselves ‘Friends of Wigner’. Pirius thought of himself as pragmatic; he was prepared to put up with nonsense names if it kept his engineer happy. But the Friends’ cult violated Doctrinal law just by its very existence.

‘You can mock,’ Hope said. ‘But you don’t understand.’

‘Then tell me,’ Dans said.

‘All of this’ – Hope made an expansive gesture – ‘is a first cut. Everybody knows this. In this war of FTL ships and time travel, we stack up contingencies in the Library of Futures on Earth. History is a draft, a draft we change all the time.’

‘And if history is mutable—’

‘Then nothing is inevitable. Not even the past.’

‘I don’t understand,’ Pirius admitted.

Dans said, ‘If you can redraft history, everything can be fixed. He thinks that even if he dies today, then history will somehow, some day, be put right, and all such unfortunate errors removed.’

‘Hope, is that right?’

‘Something like it.’

Dans snapped, ‘Pirius, the creed is anti-Doctrine, but it’s just as much a trap as the Doctrines. A Druz junkie thinks death and defeat reinforce the strength of the Doctrines. A Friend believes defeat is irrelevant because it will all be erased some day. Either way, you don’t fight to win. You see? Why else has this damn war stalled so long?’

Pirius felt uncomfortable with such heresy – even now, even here.

With a trace of malice Hope said, ‘But you’re as doomed as we are, pilot Dans.’

Cohl said, ‘What about you, Pirius? What do you want to achieve?’

Pirius thought it over. ‘I want to be remembered.’

He heard slow, ironic applause from Dans.

Cohl muttered, ‘That is just so anti-Doctrinal!’

Hope murmured, ‘Well, you might be about to get your chance, pilot. Sag A East is dead ahead. Dropping out of FTL.’

Jumpjumpjumpjump jump – jump – jump . . .

As the FTL hops slowed, they passed through a flickering barrage of stars, and electric-blue light flared around them: the pilots called it FTL light, a by-product of the energy the ship was shedding, coalescing into exotic evanescent particles. Pirius, relieved to get back to practical matters, tested the controls of the greenship and burped its two sublight drives – including the GUTdrive. This was a backup, a venerable human design, and one you would light up only in the direst of circumstances for fear of attracting quagmites . . .

While Pirius worked, the others had been looking at the view. ‘Lethe,’ Dans said softly.

Pirius glanced up.

Sagittarius A East was a bubble of shocked gas, light years wide, said to be the remnant of an immense explosion in the heart of the Galaxy. Suddenly Pirius was at the centre of a storm of light.

Dans called, ‘And look at that.’ She downloaded coordinates.

A pinpoint of crimson light glowed directly ahead, embedded in the glowing murk. It was a neutron star, according to their first scans, a star with the mass of the sun but only twenty kilometres across.

Dans said, ‘That’s a magnetar. And I think it’s going to blow.’

Pirius understood none of that. ‘What difference does that make—?’

‘Here come the Xeelee,’ Cohl snapped.

‘Split up,’ Dans called.

The greenships peeled away from each other. The single nightfighter, emerging from its own sequence of FTL jumps, seemed to hesitate for a heartbeat, as if wondering which of its soft targets to pursue first.

It turned towards the Claw.

‘Lucked out,’ Enduring Hope said softly.

‘Hold on to your seats,’ Pirius said. Lacking any better way to go, he hurled the ship towards the neutron star.

Still the Xeelee followed.

As the Claw squirted across space Pirius called up a magnified visual. The neutron star was a flattened sphere, brick red, its surface smooth to the limits of the magnification. Blue-white electric storms crackled over its surface.

Cohl said, ‘That thing is rotating every eight seconds.’

Dans was standing off, Pirius saw from his tactical displays, watching the fleeing Claw and the dark shadow of her pursuer. ‘Help me out here, Dans,’ Pirius muttered.

‘I’m with you all the way. When you flyby, take her in as close as you can to the surface of the star.’

‘Why?’

‘Maybe you can shake off the Xeelee.’

‘And maybe we’ll get creamed in the process.’

‘There’s always that possibility . . . The crust is actually solid, you know,’ Dans said. ‘There’s an atmosphere of normal matter, no thicker than your finger. You can get as close as you like. Your shields will protect you from the tides, the radiation flux, the magnetic field. It’s worth a try.’

‘OK, guys,’ Pirius said to Cohl and Enduring Hope. ‘You heard Dans. Let’s set a record.’

That won him ribald comments. But he could see that both Cohl and Hope were calling up fresh displays and hunching over their work. For a manoeuvre like this all three of them would have to work closely together, with Pirius controlling the line, Cohl monitoring Claw’s altitude over the star’s surface, and Hope attitude and the ship’s systems. As they settled to their tasks – and so put aside their Doctrine manuals or illicit prayer beads or whatever else they turned to for comfort – Pirius felt reassured. This was a good crew, at their best when they were committed to what they had been trained to do.

Light flared over his Virtual displays. ‘Whoa . . .’

The star’s surface had changed. Cracks gaped, and a brighter light shone from within. For a few seconds there was turmoil, as the whole surface shattered and melted, and remnant fragments swam. But as suddenly as it had begun the motion stopped and the crust coalesced once more, settling down to a new smoothness.

‘Dans – what was that?’

‘Starquake,’ said Dans briskly.

‘Maybe it’s time you told me what a magnetar is . . .’

When this remnant was hatched out of its parent supernova explosion it happened to be spinning very rapidly – turning a thousand times a second, perhaps even faster. For the first few milliseconds of the neutron star’s life the convection in the interior was ferocious, and where the hot material flowed it generated huge electrical currents. The whole thing was like a natural dynamo, and those tremendous currents generated an intense magnetic field. As the star lost energy through gravity and electromagnetic radiation, the spin slowed down. But a good fraction of the tremendous energy of that spin poured into the magnetic field.

Dans said, ‘The field is still there, lacing the star’s interior. The field will decay away quickly – “quickly” meaning in ten thousand years or so. But while the star is young—’

‘And the crust quake?’

‘The magnetism laces the solid surface, locking it to the interior layers. But the star is slowing down all the time, and the whirling interior drags at the solid crust. Every so often something gives. Happens all the time – like, hourly. But every so often the magnetic field collapses altogether, and the star flares, and . . . Lethe.’

‘What?’

‘Pirius, I’ve got another plan.’

‘Make your flyby over these coordinates.’ Data chattered into the Claw’s systems.

‘Why?’

‘Because a flare is about to blow there.’ She downloaded a rapid Virtual briefing: a major collapse of the planet’s magnetic field, more faulting in the crust – and a huge fireball punching out of the star’s interior, a fist of compressed matter exploding out of its degenerate state. The magnetic field would hug the fireball to the star’s surface, whirling it around in a manic waltz.

The energy released by this event, it seemed, would be enough to cause ionospheric effects in the atmospheres of planets across the Galaxy. ‘Think of it,’ Dans breathed. ‘This flare will batter the upper air of Earth itself – though not for twenty-eight thousand years or so. And you are going to be sitting right on top of it.’

‘Tell me why this is good news,’ Pirius said grimly.

Dans paged through Virtual data, copying everything to Pirius. ‘Pirius, in the middle of that flare the structure of spacetime itself is distorted. Now, we know Xeelee ships fly by swimming through spacetime, that their essence is controlled spacetime defects. Surely not even a Xeelee can survive that.’

‘And so—’

‘So you fly through the middle of the flare. See how it will arch through the magnetic field? If you pick your course right you can avoid the worst regions, while leading the Xeelee right into it.’

‘But if a Xeelee can’t survive,’ Enduring Hope pointed out reasonably, ‘how can we?’

Pirius said, ‘We don’t have a choice right now.’

‘Four minutes to closest approach,’ Dans said.

Pirius swept his fingers through Virtual displays. ‘Cohl, I’m sending you Dans’s coordinates. Let’s aim for that flare. We can’t end up any more dead, and at least it’s a chance. Dans – we’ll need time to plot the manoeuvre. How long will the flare last?’

Dans hesitated. ‘Only a second or so at its fullest extent. Pirius, a neutron star is a small, very energetic object. Things happen fast . . . Oh.’

For a moment Pirius had actually allowed himself hope; now that warm spark died. It was just too fast. ‘Right. So that millisecond is all we will have to compute our course, to lay it in, and to execute the manoeuvre.’

Cohl said. ‘It would take our onboard sentient tens of seconds to compute a course like that. Even if we had prior data on the shape of the flare. Which we don’t. Of course a Xeelee could do it.’

‘Three minutes,’ Hope said evenly.

Pirius sighed. ‘You know, just for a moment you had me going there, Dans.’

Dans snapped impatiently, ‘Lethe, you guys are so down. Maybe there’s a way even so. Pirius, have you ever heard of a Brun manoeuvre?’

‘No.’

‘Pilot school scuttlebutt. Somebody tried it, oh, a year or more back.’

Pirius hadn’t heard of such a thing. But the turnover in pilots at the Arches Base was ferocious; there was little opportunity for field wisdom to be passed on.

‘It didn’t work.’

‘That’s reassuring.’

‘But it could have,’ Dans said. ‘I looked into it – ran some simulations – thought it might be useful some day.’

‘Two minutes thirty.’

‘Pirius, listen to me. Stick to your course; make for the flare. But keep listening. I’ll compute your manoeuvre for you. A way through the flare.’

‘That’s impossible.’

‘Sure it is. And when I download the new trajectory you’d better be prepared to splice it into your systems.’ Dans peeled away.

‘Where are you going?’

‘If this doesn’t work out, don’t touch my stuff.’

‘Dans!’

‘That’s the last we’ll see of her,’ Enduring Hope said laconically.

‘Two minutes,’ Cohl said. ‘One fifty-nine . . .’

Pirius shut her up.

As the Claw fell through space there was no noise, no sense of motion. The Xeelee’s slow convergence was silent, unspectacular. Even the neutron star would be invisible for all but a few seconds of closest approach. It was as if they were gliding along some smooth, invisible road.

The crew continued to work calmly, the three of them calling out numbers and curt instructions to each other. The Assimilator’s Claw was drenched with artificial intelligence, sentient and otherwise, and its systems were capable of processing data far faster than human thought. But the systems were there to support human decision-making, not to replace it. That was the nature of the greenship’s design, which in turn reflected Coalition policy under the Doctrines. This was a human war and would always remain so.

There was no sense of peril. And yet these seconds, which counted down remorselessly inside Pirius’s head, would likely be the last of his life.

There was a flare of blue light, dead ahead, FTL blue – and then a streak of green. It was a greenship, cutting across his path. Suddenly data was chattering into the Claw’s systems. It was a new closest-approach trajectory.

Pirius saw Cohl sit up, astonished. ‘Where did that come from? Pilot—’

‘Load the course, navigator.’

A Virtual coalesced before Pirius: Dans’s head, disembodied. Her face was small, round, neat, with a wide, sensual mouth, a mouth made for laughing. Now that mouth grinned at Pirius. ‘Boo!’

‘Dans, what—’

‘It’s not me, it’s a downloaded Virtual. The real Dans will be hitting the surface of the star in—’ She closed her eyes, and the image wavered, blocky pixels fluttering, as if she was concentrating. ‘Three, two, one. Plop. Bye-bye.’

Pirius felt a stab of regret through his fear, bafflement, adrenalin rush. ‘Dans, I’m sorry.’

‘There was no other way – no other trajectory.’

‘Trajectory from where?’

‘From the future, of course. Pirius, you’re twenty seconds from closest approach.’

He glimpsed a splash of red, wheeling past the blister. It was the neutron star.

Dans said, ‘You need to cut in your GUTdrive. On my mark—’

‘Dans, that’s insane.’ So it was; the antiquated GUTdrive was a last-resort backup system.

‘I knew you’d argue. Your sublight won’t work. Do it, asshole. Two, one—’

In the heart of the GUTdrive, specks of matter were compressed to conditions not seen since the aftermath of the Big Bang; released from their containment, these specks swelled immensely. This was the energy that had once driven the expansion of the universe itself; now it heated asteroid ice to a frenzied steam and forced it through rocket nozzles. A GUTdrive was just a water rocket, a piece of engineering that would have been recognisable to technicians on prespaceflight Earth twenty-five thousand years before.

But it worked, even here. A new light flared behind the ship, a ghostly grey-white, the light of the GUTdrive.

Dans winked at Pirius. ‘See you on the other side.’ The Virtual collapsed into a cloud of dispersing pixels.

The neutron star cannonballed at Pirius, suddenly huge. It was a flattened orange, visibly three-dimensional, its surface mottled by electric storms. It slid beneath Claw’s prow, and for a moment continents of orange-brown light fled beneath Pirius’s blister. All these impressions in a second, less. But now a stronger light was looming over the horizon, yellow-white: it was the site of the flare, a grim dawn approaching.

And in the same instant the Claw juddered, shook, its drive stuttering. What now? Diagnostics popped up before Pirius. Around a Virtual of the GUTdrive core, shadowy shapes swarmed. Quagmites, he saw: the strange entities that were attracted by every use of a GUTdrive in this region – living things maybe, pests for sure, feeding off the primordial energy of the GUTdrive itself, and causing the mighty engine to stutter.

‘The fly’s on us!’ Cohl cried.

When Pirius glanced at the reverse view he saw the Xeelee fighter. Its night-dark wings flexed and sparked as it swam through space after him. He had never seen a Xeelee so close, save in sims: he didn’t know anybody who had, and lived. It was more than inhuman, he thought, more than just alien; it was a dark, primeval thing, not of this time. But it was perfectly adapted to this environment, as humans with their clumsy gadgetry were not.

And it was still on his tail. All he could do was fly the ship; there was absolutely nothing he could do about the Xeelee.

Ahead, light flared. Over the horizon came rushing a massive flaw in the star’s crust, a pool of blue-white light kilometres wide from which starstuff poured in a vertical torrent, radiating as much energy in a fraction of a second as Earth’s sun would lose in ten thousand years. An arch, yellow-white, was forming above the star’s tight horizon, kilometres high. In places the arch feathered and streamed, tracing out the lines of the magnetic field that restrained it.

On a neutron star, events happened fast. The rent in the surface was already healing, the arch collapsing almost as soon as it had formed, its material dragged down by the star’s magisterial gravity field.

And the Claw flew right underneath it.

Pirius’s blister shuddered as if it would tear itself apart. Those mottled surface features whipped beneath, and the arch loomed above him. He had never known such a sensation of sheer speed. He might not live through this, but Lethe, it was quite a ride.

There was a punch in the small of his back, the ghost of hundreds of gravities as the Claw kicked its way out of the star’s gravity well.

The neutron star whipped away into darkness. The arch had already collapsed.

And in the last instant he glimpsed the Xeelee, behind him. No longer an implacable, converging foe, it was folding over, as if its graceful wings were crumpled in an invisible fist.

The Assimilator’s Claw hung in empty space, far from the neutron star. The crew tended their slight wounds, and tried to get used to still being alive. They saw to their ship’s systems; the encounter with the quagmites had done a good deal of damage to the GUTdrive.

And they reconstructed what had happened during those crucial moments at the magnetar.

At its heart the magnetic field embracing the flare had been as strong as any field since the first moments of the universe itself. At such field strengths atoms themselves were distorted, forced into skinny cylindrical shapes; no ordinary molecular structure could survive. Photons were split and combined. Even the structure of spacetime was distorted: it became birefringent, Pirius learned, crystalline.

It was this last which had probably done for the Xeelee. Nobody knew for sure how a nightfighter’s sublight drive worked. But the drive seemed to work by manipulating spacetime itself. In a place where spacetime crystallised, that manipulation could no longer work – but the Claw’s much cruder GUTdrive had kept functioning, despite the quagmites.

All that was straightforward enough. Just physics.

‘But what I can’t get my head around,’ Pirius told Dans’s Virtual, ‘is how you appeared out of nowhere and squirted down the right evasive manoeuvre for us, based on a knowledge of the flare’s evolution before it happened.’

Dans said tinnily, ‘It was just an application of FTL technology. Remember, every FTL ship—’

‘Is a time machine.’ Every child learned that before she got out of her first cadre.

‘I pulled away. Out of trouble, I watched the flare unfold, recorded it. I took my time to work out your optimal path – how you would have avoided destruction if you’d had the time to figure it out.’

Pirius said, ‘But it was academic. You got the answer after we were already dead.’

‘And I had to watch you die,’ said Dans wistfully. ‘When the action was over, the Xeelee out of the way, I used my sublight to ramp up to about a third lightspeed. Then I cut in the FTL.’

Cohl understood. ‘You jumped back into the past – to the moment just before we hit the flare. And you fed us the manoeuvre you had worked out at leisure. You used time travel to gain the time you needed to plot the trajectory.’

‘And that’s the Brun manoeuvre,’ Dans said with satisfaction.

‘It’s some computing technique,’ Cohl mused. ‘With the right vectors you could solve an arbitrarily difficult problem in a finite time – break it into components, feed it back to the source—’

Pirius was still trying to think it through. ‘Time paradoxes make my head ache,’ he said. ‘In the original draft of the timeline, Claw was destroyed by the flare and you flew away. In the second draft, you flew back in time to deliver your guidance, and then you – that copy of you – flew into the neutron star.’

‘Couldn’t be helped,’ Dans said.

He could see she was waiting for him to figure it out. ‘But that means, in this new draft of the timeline, we survived. And so you don’t need to come back in time to save us. We’re already saved.’ He was confused. ‘Did I get that right?’

Hope said, ‘But there would be a paradox. If she doesn’t go back in time the information that future-Dans brought back would have come out of nowhere.’

Cohl said, ‘Yes, it’s a paradox. But that happens all the time. A ship comes limping back from a lost battle. We change our strategy, the battle never happens – but the ship and its crew and their memories linger on, stranded without a past. History is resilient. It can stand a little tinkering, a few paradoxical relics from vanished futures, bits of information popping out of nowhere.’ Cohl evidently had a robust view of time-travel paradoxes. As an FTL navigator she needed one.

But Pirius’s only concern was Dans. ‘So can you save yourself?’

‘Ah,’ Dans said gently. ‘Sadly not. More than one Xeelee chased us after all. If I hadn’t hung around to work out your course I might have got away. I’m all that’s left, I’m afraid. Little pixellated me . . .’

‘Dans—’ Pirius shook his head. ‘You gave your life for me. Twice.’

‘Yeah, I did. So remember.’

‘What?’

She glared at him. ‘When you get back to Arches, leave my stuff alone.’ And she popped out of existence.

For long minutes they sat in silence, the three of them in their blisters.

‘Here’s something else,’ Cohl said at last. ‘To get back to Arches from here we’ll have to complete another closed-timelike-curve trajectory.’

‘A what . . . ? Oh.’ Another jump into the past.

‘We’ll arrive two years before we set off on the mission.’ She sounded awed.

Hope said, ‘I’ll meet my past self. Lethe, I hope I’m not as bad as I remember.’

‘And, Pirius,’ Cohl said, ‘there will be a younger version of Dans. A third version. Dans won’t have to die. None of this will be real.’

Pirius really did hate time paradoxes. ‘Time-loops or not, we lived through this. We will remember. It’s real enough. Navigator, do you want to lay in that course?’

‘Sure . . .’

Hope said dryly, ‘You might want to delay a little before kicking off for home, pilot. Take a look.’ He projected a Virtual into their blisters.

It was a shape, drifting in space. Pirius made out a slender body, crumpled wings folded. ‘It’s the fly,’ he breathed.

Hope said, ‘We have to take it back to base.’

Cohl said, ‘We captured a Xeelee? Nobody ever did that before. Pirius, you said you wanted to make your name stand out. Well, perhaps you have. We’ll be heroes!’

Hope laughed. ‘I thought heroism is anti-Doctrinal?’

Pirius brought the greenship about and sent it skimming to the site of the derelict. ‘First we need to figure how to grapple that thing.’

As it turned out – when they had got hold of the Xeelee, and with difficulty secured it for FTL flight and had hauled it all the way back to the base in Arches Cluster – they found themselves to be anything but heroes.


Chapter 4

This was the energetic heart of a large galaxy, a radiation bath where humans had to rely on their best technological capabilities to keep their fragile carbon-chemistry bodies from being fried. But to the quagmites it was a cold, dead place, in a dismal and unwelcoming era. The quagmites were survivors of a hotter, faster age than this.

They were drawn to the neutron star, for in its degenerate-matter interior there was a hint of the conditions of the warm and bright universe they had once known. But even here everything was frozen solid, comparatively. They were like humans stranded on an ice moon, a place where water, the very stuff of life, is frozen as hard as bedrock.

Still, every now and again there was a spark of something brighter – like the firefly speck which had come hurtling out of nowhere and skimmed the surface of the neutron star. The quagmites lived fast, even in this energy-starved age. To them the fractions of a second of the closest approach to the neutron star were long and drawn-out. They had plenty of time to come close, to bask in the warmth of the ship’s GUTdrive, and to feed.

And, as was their way, they left their marks in the hull of the ship, the ghostly, frozen shell that surrounded that speck of brilliance.

When the ship had gone the quagmites dispersed, ever hungry, ever resentful, searching for more primordial heat.

On Port Sol, Luru Parz turned to her cousin with a quiet satisfaction.

‘I knew they would survive,’ she said. ‘And in the technique they have stumbled upon I see a glimmer of opportunity. I must go.’

‘Where?’

‘Earth.’ Luru Parz padded away, her footsteps almost silent.


Chapter 5

If you grew up in Arches, meeting your own future self was no big deal.

The whole point of the place was that from the moment you were born you were trained to fly FTL starships. And everybody knew that an FTL starship was a time machine. Most people figured out for themselves that that meant there might come a day when you would meet a copy of yourself from the future – or the past, depending which end of the transaction you looked at it from.

Pirius, a seventeen-year-old ensign, had always thought of meeting himself as an interesting trial to be faced one day, along with other notable events like his first solo flight, his first combat sortie, his first sight of a Xeelee, his first screw. But in practice, when his future self turned up out of the blue, it turned out to be a lot more complicated than that.

The day began badly. The bunk bed shuddered, and Pirius woke with a start.

Above him, Torec was growling, ‘Lethe, are we under attack? – Oh. Good morning, Captain.’

‘Ensign.’ Captain Seath’s heavy boot had jolted Pirius awake.

Pirius scrambled out of his lower bunk. He got tangled up with Torec, who was climbing down from the upper tier. Just for a second Pirius was distracted by Torec’s warm, sleepy smell, reminding him of their fumble under the sheets before they had fallen asleep last night. But soon they were standing to attention before Seath, in their none-too-clean underwear.

Seath was a stocky, dark woman, no more than thirty, and might once have been beautiful. But scar tissue was crusted over her brow, the left side of her face was wizened and melted, expressionless, and her mouth drooped. She could have had all this fixed, of course, but Seath was a training officer, and if you were an officer you wore your scars proudly.

Astonishingly, Torec was snickering.

Seath said, ‘I’m pleased to see part of you is awake, ensign.’

Pirius glanced down. To his horror a morning erection bulged out of his shorts. Seath reached out a fingernail – bizarrely it was manicured – and flicked the tip of Pirius’s penis. The hard-on shrivelled immediately. Pirius forced himself not to flinch.

To his chagrin, everybody saw this.

To left and right the great corridor of the barracks stretched away, a channel of two-tier bunks, equipment lockers and bio facilities. Below and above too, before and behind, through translucent walls and ceilings, you could see similar corridors arrayed in a neat rectangular lattice, fading to milky indistinctness. Everywhere, the ranks of bunks were emptying as the recruits filed out for the callisthenics routines that began each day. This entire moonlet, the Barracks Ball, was hollowed out and filled up with a million ensigns and other trainees, a million would-be pilots and navigators and engineers and ground crew, all close to Pirius’s age, all eager to be thrown into the endless fray.

Arches Base was primarily a training academy for flight crews. The cadets here were highly intelligent, physically fit, very lively – and intensely competitive, at work and off duty. And so the place was riven with factions which constantly split, merged and reformed, and with feuds and love affairs that could flare with equal vigour. Today it was Pirius’s bunk that Captain Seath was standing before, and from the corner of his eye Pirius could see that everybody was looking at him with unbridled glee. His life wasn’t going to be worth living after this.

Seath was walking away. ‘Pirius, put your pants on. A ship’s come in. You’ve got a visitor.’

‘A visitor? . . . Sorry, sir. Can I ask what ship?’

Seath called over her shoulder, ‘The Assimilator’s Claw. And she’s been in a scrap.’

That was enough to tell Pirius who his visitor must be. Torec and Pirius stared at each other, bewildered.

Seath was already receding down the long corridor, here and there snapping out a command to an unfortunate ensign.

Pirius scrambled into his pants, jacket and boots. He held a clean-cloth over his face, endured a second of stinging pain as the semi-sentient material cleaned out his pores and dissolved his stubble, and hurried after Seath. He was relieved to hear Torec hurrying along in his wake; he had a feeling he was going to need some familiar company today.

Pirius and Torec bundled after Captain Seath into a flitter. The little ship, not much more than a transparent cylinder, closed itself up and squirted away, out of the Barracks Ball and into space.

All around Pirius, worlds hailed like cannonballs.

The Barracks Ball was one of more than a hundred swarming worldlets that comprised the Arches Cluster Base. Beyond the rocks, of course, hung the hundreds of giant young stars that comprised the cluster itself, tightly packed – in fact, the largest concentration of such stars in the Galaxy. Above the stars themselves was a still more remarkable sight. Glowing filaments, ionised gas dragged along the loops of the Galaxy’s magnetic field, combined into a wispy interstellar architecture constructed on a scale of light years. The characteristic shape of these filaments had, it was said, given ‘Arches’ its name.

The Galaxy centre itself was just fifty light years away.

It was a stunning, bewildering sky – but Pirius, Torec and Seath had all grown up with it. They made no comment as the flitter laced its perilous route through the shifting three-dimensional geometry of the base.

Besides, Pirius had more on his mind than rocks and stars.

Torec looked composed. She was a little shorter than he was, a little broader at the shoulders. She had a thin face, but a full mouth, startling grey eyes, and brown hair she wore in rows of short spikes. Her nose was upturned, a feature she hated, but Pirius thought it made her beautiful. They had been each other’s squeezes, in barracks argot, for a couple of months now – staggering longevity in the fevered atmosphere of the barracks. But, despite the taunting from their colleagues, they showed no signs of falling out. Pirius was glad that Torec’s calm presence was with him as he faced the strangeness to come.

It was standard policy for any data FTL-leaked from possible futures to be presented immediately to any individual named in that data. Some of Pirius’s friends even knew when and how they were going to die. And so Pirius already knew, everybody knew, that in the future he was destined to pilot a ship called the Assimilator’s Claw. But the Claw hadn’t yet been commissioned. If a version of the Claw had come into dock – and a captain had taken the time to come get him from his bunk to meet a visitor – that visitor could only be one person, and his heart hammered.

The fiitter’s destination was a dry dock. Perhaps a hundred kilometres across, this Rock was pocked by pits where ships nestled. They were all shapes and sizes, from one-person fighters smaller than greenships through to ponderous, kilometre-wide Spline ships, the living vessels that had been the backbone of the human fleet for fifteen thousand years.

And in one such yard sat a single, battered greenship. It must be the Assimilator’s Claw, and as Pirius first glimpsed the scarred hull of his future command, his breath caught in his throat.

Torec nudged his elbow and pointed. A cluster of ships hovered maybe half a kilometre above the Ball’s surface in a cubical array, and Pirius saw the flicker of starbreaker beams and other weapons. Within the array he glimpsed a sleek shape, caged within that three-dimensional fence of fire, a shape with folded wings, black as night even in the glare of the cluster’s huge suns.

‘Lethe,’ he said. ‘That’s a Xeelee ship.’

‘And that,’ said Seath coldly, ‘is the least of your troubles.’

There was no time to see more.

The flitter dropped into a port. Even before the docking was complete Seath was walking towards the hatch.

Pirius and Torec followed her into a bustling corridor. It was only a short walk through a hurrying crowd of engineers and facility managers to the Claw’s pit. And at the airlock Seath slowed, glanced at Pirius, and stood back to allow him to go ahead first.

This was Pirius’s moment, then. His pulse pounding, he stepped forward.

Three crew waited by the lock: one woman, two men. Dressed in scorched and battered skinsuits, their chests adorned with a stylised claw logo, they were clutching bulbs of drinking water. Pirius glanced at the woman – short, wiry, a rather sour face, though with a fine, strong nose. Pale red hair was tucked into her skinsuit cap. One of the men was heavy-set. His face was broad and round, his ears protruding; he looked competent, but somehow vulnerable. They were both grimy and hollow-eyed with fatigue. ‘Cohl’, he read from their nametags, and ‘Tuta’ – or ‘Enduring Hope’ according to a hand-lettered addendum. He had never met them, in his timeline, but he already knew these names from the foreknowledge briefings: they were his future comrades, who he would choose for his crew, and with whom he would risk his life. He wondered who they were.

He was avoiding the main issue, of course.

The other man, the pilot, wasn’t tall, but he topped Pirius by a good half-head, and, under the skinsuit, was bulkier. Seath had told him that this version was aged nineteen, two years older – two more years of growing, of filling out, of training. At last Pirius looked the pilot in the face.

Time was slippery. The way Pirius understood it, it was only the speed of light that imposed causal sequences on events.

According to the venerable arguments of relativity there wasn’t even a common ‘now’ you could establish across significant distances. All that existed were events, points in space and time. If you had to travel slower than lightspeed from one event to the next, then everything was OK, for the events would be causally connected: you would see everything growing older in an orderly manner.

But with FTL travel, beyond the bounds of lightspeed, the orderly structure of space and time became irrelevant, leaving nothing but the events, disconnected incidents floating in the dark. And with an FTL ship you could hop from one event to another arbitrarily, without regard to any putative cause-and-effect sequence.

In this war it wasn’t remarkable to have dinged-up ships limping home from an engagement that hadn’t happened yet; at Arches Base that occurred every day. And it wasn’t unusual to have news from the future. In fact, sending messages to command posts back in the past was a deliberate combat tactic. The flow of information from future to past wasn’t perfect; it all depended on complicated geometries of trajectories and FTL leaps. But it was enough to allow the Commissaries, in their Academies on distant Earth, to compile libraries of possible futures, invaluable precognitive data that shaped strategies – even if decisions made in the present could wipe out many of those futures before they came to pass.

A war fought with FTL technology had to be like this.

Of course foreknowledge would have been a great advantage – if not for the fact that the other side had precisely the same capability. In an endless sequence of guesses and counter-guesses, as history was tweaked by one side or the other, and then tweaked again in response, the timeline was endlessly redrafted. With both sides foreseeing engagements to come for decades, even centuries ahead, and each side able to counter the other’s move even before it had been formulated, it was no wonder that the war had long settled down to a lethal stalemate, stalled in a static front that enveloped the Galaxy’s heart.

For Pirius, it was like looking in the mirror – but not quite.

The architecture was the same: a broad face, symmetrical but too flat to be good-looking, with sharp blue eyes and a mat of thick black hair. But the details were different. Under a sheen of sweat and grime the pilot’s face was hard, the eyes sunken. It was as if the bones of his skull had pushed out of his flesh. He looked much older than nineteen, much more than two years older than Pirius.

In that first glance Pirius quailed from this man. And yet he was so familiar, so like himself, and he felt drawn.

He held out his hand. The pilot took it and clasped firmly. It was an oddly neutral feeling, like holding his own hand; the pilot’s skin seemed to be at precisely the same temperature as Pirius’s own.

‘I saw the Xeelee ship you brought back,’ Pirius ventured. ‘Quite a trophy.’

‘Long story,’ said the pilot. He didn’t sound interested, in the Xeelee or in Pirius. His voice sounded nothing like Pirius’s own, in his head.

‘So I get to be a hero?’

The pilot looked mournful. ‘I’m sorry,’ he said, apparently sincerely.

That bewildered Pirius. ‘For what?’

There was a heavy hand on his shoulder. He turned and found himself facing a bulky man with the long black robes and shaven head of a Commissary.

‘Pirius – both of you! – I’ve been assigned as your counsel in the trial,’ the Commissary said. ‘My name is Nilis.’

Even at this moment of confusion Pirius stared. Arches was for young people; with white stubble, his face jowly, his skin pocked with deep pores, this Commissary was the oldest person Pirius had ever seen. And he was none too smart. His robe seemed to have been patched, and its hem was worn and dirty. Behind him were two more Commissaries, who looked a lot less sympathetic.

Nilis’s eyes were strange, blue and watery, and he looked on Pirius and the pilot with a certain soft fascination, ‘You’re so alike! Well, of course you would be. And both so young . . . Temporal twins, what a remarkable thing, my eyes! But how will I tell you apart? Look – suppose I call you, the older pilot, Pirius Blue. Because you’re from the future – blueshifted, you see? And you will be Pirius Red. How would that suit you?’

Pirius shook his head. Pirius Red? That wasn’t his name. Suddenly he wasn’t even himself any more. ‘Sir – Commissary – I don’t understand. Why do I need a counsel?’

‘Oh, my eyes, has nobody explained that to you yet?’

The pilot – Pirius Blue – stepped forward, irritated. ‘Come on, kid, you know the drill. They’re throwing the book at me for what happened aboard the Claw. And if they are charging me—’

Pirius had heard rumours of this procedure but had never understood. ‘I will be put on trial too.’

‘You got it,’ said his older self neutrally.

Pirius was to be tried for a crime that he hadn’t even committed yet. Confused, scared, he turned around looking for Torec.

Torec shrugged. ‘Tough break.’ She seemed withdrawn, as if she was trying to disengage from him and the whole mess.

Pirius Blue was looking at him with revulsion. ‘Do you have to let your jaw dangle like that? You’re showing us both up.’ He brushed past Pirius and spoke to Captain Seath. ‘Sir, where do I report?’

‘Debriefing first, pilot. Then you’re in the hands of Commissary Nilis.’ She turned and marched him away; the battle-weary crew of the Claw followed.

Nilis touched Pirius Red’s shoulder, ‘You come with me. I think we need to talk.’

Nilis had been assigned quarters in a Rock the ensigns knew as Officer Country. To get there from the dry dock, with Pirius, Nilis endured a short flitter hop through the swarm of captive asteroids that made up the base.

In the sky outside the hull, worldlets plummeted like fists.

Planets were rare, here in the Core of the Galaxy; the stars were too close-packed for stable systems to form. But there was plenty of dust and ice, and it gathered into great swarms of asteroids. Some of the base asteroids were un-worked – just raw rock, still the lumpy aggregates they had been when tethered and gathered here. The rest had been melted, carved, blown into translucent bubbles like the Barracks Ball. Worked or not, they were all wrapped in stabilising superconductor hoops, like presents wrapped in gleaming electric blue ribbon, and they all had Higgs-field inertia-control facilities mounted on their surfaces. The Higgs facilities gave a gravity of a standard unit or so on the worldlets’ surfaces, and provided stable fields in their interior: tiered for a Barracks Ball, more complex in other Rocks depending on their uses.

And the generators drew the Rocks to each other. Mutually attracting, they swooped and swirled about each other in an endless three-dimensional dance, mad miniature planets free of the stabilising influence of a sun. Some of the Rocks swam so close to the flitter that you could see maintenance crew working on the surfaces, crawling over the tightly curved horizons like bugs on bits of food.

Pirius saw, bemused, that Nilis kept his eyes closed all the way through the hop.

Pirius had his mind on bigger issues. So his whole life was suddenly defined by whatever that arrogant clone of himself had done downstream! He wished he could meet Pirius Blue alone to have it out.

Nilis’s room, deep in the belly of Officer Country, was small. It was unfurnished save for a low bunk, a desk with a chair, and a nano-food niche. Pirius sat awkwardly on the bunk, and declined an offer of food or drink. Nilis himself sipped water. The walls of the room were translucent, as were all the walls throughout the Base, but they were buried so deep in this warren of offices and conference rooms that the sky beyond could barely be glimpsed.

‘Which is the way I prefer it, I’m afraid,’ Nilis said with a rueful smile. He sat on the room’s single chair, his robes awkwardly rucked up to expose scrawny shins. ‘You have to understand that I’m from Earth, where I live as humans did in primitive times – I mean, on an apparently flat world, under a dome of sky scattered with a few distant stars. Here the worlds fly around like demented birds, and even the stars are glaring globes. Of course only the most massive stars can form here; conditions are too turbulent for anything as puny as Sol . . . It’s rather disorienting!’

Pirius had never thought about it. ‘I grew up here. Sir.’

‘Call me Nilis.’

But Pirius was not about to call a Commissary, even a soft eccentric Commissary like this one, anything but ‘sir’. He said, ‘Arches doesn’t seem strange to me.’

‘Well, I suppose it wouldn’t.’ Nilis got to his feet, cup of water in his liver-spotted hand, and he peered out through layers of offices at the wheeling sky. ‘A self-gravitating system – a classic demonstration of the n-body problem of celestial mechanics. And chaotic, unstable to small perturbations, never predictable even in principle. No doubt this endless barrage has been designed as conditioning, to get you proto-pilots used to thinking in shifting three-dimensional geometries, and to program out ancient fears of falling – an instinct useful when we descended from the trees, not so valuable for a starship pilot, eh? But for me it’s like being trapped in some vast celestial clockwork.’

Irritated, distressed, Pirius blurted, ‘Forgive me, sir, but I don’t understand why I’m here. Or why you’re here.’

Nilis nodded. ‘Of course. Cosmic special effects pale into insignificance beside our human dilemmas, don’t they?’

‘Why must I be punished? I haven’t done anything. It was him – he did it all.’

Nilis studied him. ‘Has your training not covered that yet? I keep forgetting how young you all are. Pirius, what Blue has done is done; it is locked in his timeline – his personal past. He must be punished, yes, in the hope of eradicating his character flaws. Whereas you are to be punished in the hope of changing your still unformed timeline. We can’t change his past, but we can change your future, perhaps. Do you see? And so you must suffer for a crime you haven’t yet committed.

‘At least, that’s the logic of the system. Is it right or wrong? Who’s to say? We humans haven’t evolved to handle time-travel paradoxes; all this stretches our ethical frameworks a little far. And, you know, I really can’t imagine how it must be for you, Pirius Red. How does it feel to confront a version of yourself plucked out of the future and deposited in your life?’

‘Sir, we train for it. It’s not a problem.’

Nilis sighed. He said, with a trace of steel in his voice, ‘Now, Pirius, I am here to help you, but I’m not going to be able to do that if you’re not honest with me. Try again.’

Pirius said reluctantly, ‘I feel – irritated. Resentful.’

Nilis nodded. ‘That’s better. Good. I can understand that. After all, your own future has suddenly been hijacked by this stranger, hasn’t it? Your choices taken away from you. And how do you feel about him – Pirius Blue, your double – regardless of what he has done?’

‘It’s difficult,’ Pirius said. ‘I don’t like him. I don’t think he likes me. And yet I feel drawn to him.’

‘Yes, yes. You are like siblings, brothers; that’s the nearest analogy, I think. You are rivals – the two of you are competing for a single place in the world – you might even grow to hate him. And yet he will always be a part of you.’

Pirius was uncomfortable; this talk of ‘brothers’ was seriously non-Doctrinal. ‘Sir, I wouldn’t know about brothers. I grew up in cadres.’

‘Of course you did. Popped from the birthing tanks, placed in a training cadre, plucked out and moved on, over and over! You don’t know what it’s like to have a brother – how could you? But I know,’ he said, and sighed. ‘There are corners, even on Earth itself, where people find room to do things the old way. Of course I had to give all that up when I joined the Commission. How unfortunate for you; if only your cultural background were richer it might help you cope better now. Don’t you think?’

None of this meant much to Pirius. ‘Sir, please—’

‘You want to know what an old buffoon like me is doing all the way out here.’ He smiled. ‘I volunteered. As soon as I heard the particulars of the case, I knew I had to get involved. I volunteered to act as counsel to you and your twin.’

‘But why?’

‘You know that I’m a Commissary.’ That meant he worked for the Commission for Historical Truth, the grand, ancient agency dedicated to upholding the purity of the Druz Doctrines – a task it performed with persuasion and force, with zeal and dedication. ‘What you probably don’t know is that the Commission itself has many divisions. The Commission is thousands of years old, Pirius. Astonishing when you think of it! The Commission has lasted longer than many of Earth’s civilisations. And it has grown into a very old, very tangled bureaucratic tree.

‘I work for a department called the Office of Technological Archival and Control. We’re a sort of technological think tank. If somebody gets a bright idea on Alpha Centauri III, we make sure it’s passed on to Tau Ceti IV.’ These were places Pirius had never heard of. ‘But the name says everything: “Archival and Control”. Not a word about innovation, eh? Or development? The Commission’s cold hand is at our throats, and our opportunity to think is restricted. Because that’s the last thing the high-ups want us to do. Oh, yes, the very last. And that’s why I’m here. Do you see?’

Pirius tried to pick his way through all this. ‘No, sir, I don’t.’

‘I heard about your heroics – or rather, Pirius Blue’s. I knew that to have captured a Xeelee, even to have survived such an encounter, he must have innovated. He must have found some new way of striking back at our perennial foe. And I’ve come to find out what that is. Of course I’m unqualified for the job, and from the wrong corner of the Commission. I had to fight my way through a few administrative thickets to get this far, I can tell you.’

Out of all that, one word stuck dismayingly in Pirius’s mind: unqualified.

‘But why is all this so important to you – to Earth?’

Nilis sighed. ‘Pirius, have you no sense of history? Perhaps not – you young soldiers are so brave, but so limited in your horizons! Have you any idea at all how long this war has been going on for – how long this Front has been stalled here? And then there are the deaths, Pirius, the endless deaths. And for what?’

‘The Xeelee are powerful. FTL foreknowledge leads to stalemate—’

Nilis waved a hand dismissively. ‘Yes, yes. That’s the standard justification. But we have got used to this stasis. Most people can’t imagine any other way of conducting the war. But I can. And that’s why I am here. Listen to me. Don’t you worry about this absurd trial. I’ll get you both cleared, you and your older twin. And then we’ll see what we will see – eh?’

Pirius stared, bemused. He was no fool, and in fact had been selected for pilot training because of his capacity for independent thought. But he had never in his life come across anybody as strange as this Commissary and could make nothing of what he said. Bewildered, disoriented, he longed only to be out of here, out of Officer Country, and back in the great orderly warmth of the Barracks Ball, safe under his sheets’ coarse fabric with Torec.

*

Pirius had to wait an agonising week for the trial to be called. He tried to immerse himself in the mundane routines of his training.

Arches was under the control of the Training and Discipline Command, jointly run by the Navy and the Green Army, and every child hatched here was born into the Navy’s service. Most were destined to live out their lives performing simple services, administrative or technical support. But at the age of eight a few, a precious few, were filtered out by a ruthless programme of tests and screening, and submitted for officer training.

Pirius had made it through that filtering. Now his life was crammed with instruction in mathematics, science, technology, tactics, games theory, engineering, Galactic geography, multi-species ethics, even Doctrinal philosophy – as well as a stiff programme of physical development. But at the end of it was the prospect of serving the Navy in a senior and responsible role, perhaps as technical or administrative ground crew of some sort, or better yet in one of the prized flight roles – and best of all, as Pirius already knew was his own destiny, as a pilot. After that, if you prospered, there was the possibility of moving on to command, or, if you were invalided out, you could expect a role on the ground, or even in Training Command itself, like Captain Seath.

For young people primed from birth with the importance of duty, no better life could be imagined.

But none of this would come to pass if Pirius flunked his training, no matter what destiny FTL foreknowledge described for him. So Pirius tried to keep working. But his mind wasn’t on it, and as rumours spread about his predicament, his friends and rivals – even Torec – kept their distance.

He was relieved when the trial finally started. But, despite Nilis’s confidence, it didn’t go well.

The hearing was convened in a dedicated courtroom, a spherical chamber close to the geometric centre of Officer Country. The judges, officers of the court, advocates and counsels, witnesses and defendants took their places in tiered seats around the equator of the sphere. The central section was left open for Virtual displays of evidence. As mandated by custom and enshrined in Coalition law, the judging panel contained representatives from many of the great agencies of mankind: the Commission, of course, the Green Army, who governed the destinies of the millions of Rock-bound infantrymen, and the Navy, of which Pirius Blue’s Strike Arm was a section.

Before the trial opened, the president of the court, a grizzled Army general, gave a short instruction about the formal use of language: specifically, the use of historic tenses to describe events occurring in the ‘past’ of Pirius Blue’s personal timeline, though they were in the future of the court itself.

Nilis leaned to Pirius Red. ‘Even our language strains to fit the reality of time paradoxes,’ he said. ‘But we try, we try!’

At first it wasn’t so bad: it was even interesting. Prompted by an advocate, Pirius Blue, the Pirius from the future, talked the court through a Virtual light-show dramatisation of the incident in question, drawn from the ship’s log and the crew’s eye-witness accounts. The court watched Pirius’s withdrawal under fire from the line around the Rock barrage, his flight to Sag A East, the spectacular showdown with the Xeelee. From time to time he referred to his crew, Cohl the navigator and Tuta the engineer, to clarify details or correct mistakes. The show was stop-start, and if a clarification was conceded it would be incorporated into the draft of the Virtual sequence and that section run again.

Pirius himself – Pirius Red – watched intently. He felt intimidated that a version of himself, only a few years older, had been capable of this.

He tried to assess the reaction of the court members. Despite the legalistic setting, the members of the court watched, rapt, as miniature Virtual spacecraft chased each other across the spherical chamber. It was undoubtedly a dashing, daring episode, and it seemed to touch something primitive in people’s hearts, whatever their roles here today.

But Pirius Red’s heart sank at the grim expressions on the panel’s faces as they heard one example after another of how Pirius Blue had disobeyed orders: when he failed to hold the line as the Xeelee broke through the Rock, when he failed to turn back to face the fire of the pursuing nightfighters. Even Dans, obviously a maverick, had shown a closer adherence to duty by ensuring that she sent back an FTL beacon containing data on the engagement to the past, giving the military planners a couple of years’ notice of the Xeelee’s new Rock-busting tactic.

Nilis seemed unperturbed. He nodded, murmured notes into Virtual receptors, absorbed, analytical, his blue, rheumy eyes bright in Virtual light. He seemed most animated, in fact, at the dramatisation of Dans’s ingenious counter-temporal manoeuvre. He whispered to Pirius Red, ‘That’s it. That’s the key to the whole incident – that’s the way to out-think a Xeelee!’

When the reconstruction was over, the panel conferred briefly. Then with a curt, dismissive gesture, the president of the court summoned Nilis to make his response.

As he gathered his robes to stand up, Nilis whispered to Pirius Red, ‘See that look? He thinks the case is already over, that my defence is just a formality. Hah! We’ll show them – just as Blue showed that Xeelee.’

Pirius turned away, his heart thumping.

Nilis immediately conceded the accuracy of the reconstruction. ‘I’m not here to pick holes in a story told fully and honestly by three very honourable young people. And I’m not here to question, either, the central charge against Pirius: that he disobeyed orders both standing and direct in the course of the action. Of course he did; he doesn’t deny it himself. I’m not here to ask you to set aside self-evident fact.’

The old general asked dryly, ‘Then why are you here, Commissary?’ Muffled laughter.

Nilis rose up to his full height. ‘To ask you to think,’ he said grandly. ‘To think for yourselves – just as Pirius did, in extremis. We must think beyond mere orders. Why obey a pointless order if it will cost you your life, and the lives of your crew, and your ship, and gain absolutely nothing? Isn’t it better to put aside that order, to flee, to return – as Pirius self-evidently has done – and to fight again another day? Isn’t it obvious that Pirius disobeyed his orders the better to fulfil his duty?’

Pirius was shocked. If one thing had been drummed into him more than anything else since his birth it was: orders are everything. He could tell from the thunderous expressions on the bench how well that sort of sophistry was going down with the service personnel.

Nilis went on in detail to analyse Dans’s use of the ‘Brun manoeuvre’ – he described it as ‘the ingenious use of a closed timelike curve in a computing algorithm’ – which he considered the crux of Pirius’s innovatory tactic. ‘Thanks to these two brave pilots, Pirius and Dans, at last we have a way, at least in principle, of overcoming the Xeelee’s single biggest advantage over us: their computing resource. This will need further investigation, of course, but surely you see that that alone is an achievement far beyond the dreams of most warriors in this endless war. And then, on top of that, Pirius brought home a Xeelee, a captive nightfighter! The information we will acquire may – no, will – transform our prospects in this conflict.’ He paused, breathing hard.

Pirius had never heard a speech like this. Nobody talked about victory – not victory any time soon, anyhow. The war wasn’t to be won, it was to be endured. Victory would come, but it was for future generations. The brass on the bench weren’t impressed by Nilis’s grandiose declarations either.

And Nilis proceeded to make things a thousand times worse.

‘Sirs, once again I urge you to think. Rise above yourselves! Rise above your petty rivalries! Isn’t it true that soldiers of the Green Army habitually resent Strike Arm for the perceived luxury of their bases? Isn’t it true that Navy officers traditionally imagine that the Commission knows nothing of the pressures on warriors, even though the Commission plays such a significant role in running the war? And as for we of the Commission, are the Doctrines really so fragile that we fear their breaking even in such an extraordinary case – even in a case where a brave officer is simply overriding a pointless order for the sake of prosecuting his duty more effectively? . . .’

And so on. By the time Nilis was done insulting everybody, Pirius knew that the case, if it had ever had any chance of going his way, was lost.

*

The panel’s deliberation was brief. The president of the court took only a few seconds to announce its verdict.

For his gross violation of orders Pirius Blue was to be demoted, and transferred to a penal unit at the Front. Pirius Red knew, everybody knew, that such a posting was tantamount to a death penalty. It was scarcely more of a shock when the court announced that Pirius’s crew, Cohl and Tuta, would be transferred along with him for their ‘complicity’ in his ‘crimes’.

And, in an almost causal afterthought, the president announced that Pirius Red, the pilot’s younger version, would likewise be transferred to a penal Rock. There were reassignments, lesser punishments, for the younger versions of Cohl, Tuta and Dans.

By now Pirius understood the theory of temporal-paradox law. But he found this impossible to take in.

Once the president had finished speaking Nilis was immediately on his feet again. He announced his intention to appeal the verdict. And he requested that in the interim he have both Pirius Red and Pirius Blue assigned to his personal retinue. He would act as guarantor of their behaviour, and he would seek to make best use of their services in the betterment of mankind’s greater goals.

The panel conferred again. It seemed some bargain was done. The judges did not dispute Nilis’s right to appeal. They would not allow Pirius Blue, as prime perpetrator of this anti-Doctrinal lapse, to escape the sentence passed down, but as a gesture of leniency they placed Pirius Red, the younger copy, in Nilis’s care.

Nilis got up one more time, to make a final, angry denunciation of the court. ‘For the record let me say that this shameful charade is in microcosm a demonstration of why we will never win this war. I refer not only to your sclerotic decision-making processes, and the lethality of your interagency rivalry, but also to the simple truth of this case: that a man who defeated a Xeelee is not lauded as a hero but prosecuted and brought down . . .’

It was stirring stuff. But the automated monitor was the only witness; the court was already emptying.

Pirius stood, bewildered. He saw faces turned to him, Torec, Captain Seath, even Pirius Blue, his older self, but they seemed remote, unreadable, as if they were blurred. So that was that, it seemed: Pirius’s life trashed and taken away from him in a summary judgement, for a ‘crime’ he hadn’t even had the chance to commit.

He shouted down at Pirius Blue, ‘This is all your fault.’

Pirius Blue looked up from his lower tier and laughed bleakly. ‘Well, maybe so. But how do you think I feel? Do you know what’s the worst thing of all? That mission, my mission, is never even going to happen.’

Then he was led away. Pirius Red didn’t expect to see him again.

Here was the broad, crumpled face of Nilis, like a moon hovering before him. ‘Ensign? Are you all right?’

‘I don’t know. It doesn’t seem real. Sir, I don’t want to be placed under your supervision. I only want to do my duty.’

Nilis’s expression softened. ‘And you think that if I pull you back from the Front, that pit of endless death, I’ll be stopping you from doing that? You think your duty is only to die, as so many others have before you?’ The old man’s eyes were watery, as if he was about to cry. ‘Believe me,’ Nilis said, ‘with me you will fulfil your duty – not by dying, but by living. And by helping me fulfil my vision. For I, alone of all the fools and stuffed shirts in this room, I have a dream.’

‘A dream?’

Nilis bent close and whispered, ‘A dream of how this war may be won.’ He smiled. ‘We leave tomorrow, ensign; be ready at reveille.’

‘Leave? Sir – where are we going?’

Nilis seemed surprised at the question. ‘Earth, of course!’ And he walked away, his soiled black robe flapping at his heels.


Chapter 6

Nilis’s corvette was a sleek arrow shape nuzzled against a port, one of a dozen strung along this busy Officer Country gangway.

Captain Seath herself escorted Pirius Red to the corvette. They were the first to get there; they had to wait for Nilis.

Pirius wasn’t sure why Seath had brought him here herself. It wasn’t as if he had any personal effects to be carried; he had been issued a fancy new uniform for the trip, and anything else he needed would be provided by the corvette’s systems, and it would never have occurred to him to take such a thing as a souvenir. Officially, she said, Seath was here to make sure Pirius ‘didn’t screw up again’. Pirius thought he detected something else, though, something softer under Seath’s scarred gruffness. Pity, perhaps? Or maybe regret; maybe Seath, as his commander, thought she could have done more to protect him from this fate.

Whatever. Seath wasn’t a woman you discussed emotions with.

He studied the corvette. It was a Navy ship, and it bore the tetrahedral sigil of free mankind, the most ancient symbol of the Expansion. He said, ‘Sir – a Navy ship? But I’m in the charge of Commissary Nilis now.’

She laughed humourlessly. ‘The Commission doesn’t run starships, ensign. You think the Navy is about to give its most ancient foe access to FTL technology?’

‘The Xeelee are the foe.’

‘Oh, the Navy and Commission were at war long before anybody heard of the Xeelee.’ It was disturbing to hear a straight-up-and-down officer like Seath talk like this.

There was a reluctant footstep behind them. To Pirius’s surprise, here came Torec. She was as empty-handed as Pirius was, but like him she wore a smart new uniform. A complex expression closed up her face, and her full lips were pushed forward into a pout that looked childish, Pirius thought.

‘You’re late,’ Seath snapped.

‘Sorry, sir.’

Pirius said, ‘Come to say goodbye?’ He felt touched but he wasn’t about to show it.

‘No.’

‘Pirius, she’s going with you,’ Seath said.

‘What?’

Torec spat, ‘Not my idea, dork-face.’

Commissary Nilis came bustling along the corridor. Unlike the two ensigns he did bring some luggage, a couple of trunks and two antique-looking bots which floated after him. ‘Late, late; here I am about to cross the Galaxy and I’m late for the very first step . . .’ He slowed, panting, ‘Captain Seath. Thank you for hosting me, thank you for everything.’ He beamed at Pirius. ‘Ready for your new adventure, ensign?’ Then Nilis noticed Torec, ‘Who’s this? A friend to wave you off?’

‘Not exactly,’ Seath said. ‘This is Ensign Torec. Same cadre as Pirius, same generation. Not as bright, though.’

Torec raised her eyebrows, and Pirius looked away.

‘And why is she here?’

‘Commissary, I’ve assigned her to you.’

Nilis blustered, ‘Why, I’ve no desire to take another of your child soldiers. The corvette isn’t provisioned for an extra mouth—’

‘I’ve seen to that.’

‘Captain, I’ve no use for this girl.’

‘She’s not for you. She’s for Pirius.’

‘Pirius?’

Seath’s face was hard, disrespectful. ‘Commissary, take my advice. You’re taking this ensign out of here, away from everything he knows, dragging him across the Galaxy to a place he can’t possibly even imagine.’ She spoke as if Pirius wasn’t there.

Nilis’s mouth assumed a round O of shock, an expression that was becoming familiar to Pirius. ‘I see what you mean. But this base is so —’ He gestured. ‘Inhuman. Cold. Lifeless. The only green to be seen anywhere is the paintwork of warships!’

‘And so you imagined our soldiers to be inhuman too.’

‘Perhaps I did.’

Seath said, ‘We’re fighting a war; we can’t afford comfort. But these children need warmth, humanity. And they turn to each other to find it.’

Pirius’s cheeks were burning. ‘So you knew about me and Torec the whole time. Sir.’

Seath didn’t respond; she kept her eyes on the Commissary.

Nilis seemed embarrassed too. ‘I bow to your wisdom, Captain.’ He turned his avuncular gaze on Torec. ‘A friend of Pirius is a friend of mine. And I’m sure we’ll find you something gainful to do.’

Torec stared back at him. For the ensigns, this was an utterly alien way to be spoken to. Torec turned to Seath. ‘Captain—’

‘I know,’ Seath said. ‘You spent your whole life trying to get to officer training. You made it, and now this. Well, the Commissary here assures me that by going with him Pirius will fulfil his duty in a manner that might even change the course of the war. Though I can’t imagine how,’ she added coldly. ‘But if that’s true, your duty is clear, Ensign Torec.’

‘Sir?’

‘To keep Pirius sane. No discussion,’ Seath added with soft menace.

‘Yes, sir.’

Nilis bustled forward, hands fluttering. ‘Well, if that’s settled – come, come, we must get on.’ He led the way through the open port into the ship.

Captain Seath stared at the ensigns for one last second, then turned away.

Pirius and Torec followed Nilis aboard the corvette. Sullenly, they avoided each other’s eyes.

They had both been aboard Navy vessels before, of course – transports, ships of the line – for training purposes. But they had never been aboard a ship as plush as this before. And it was clean. It even smelled clean.

In the corridor that ran along the ship’s elegant spine, there was carpet on the floor. A two-person crew worked in the tip of the needle hull, beyond a closed bulkhead. In the central habitable section the outer hull was transparent, and if you looked into the sections beyond the rear bulkhead you could see the misty shapes of engines. But two compartments were enclosed by opaque walls.

Nilis ushered his hovering cases into one of these cabins. He looked uncertainly at the ensigns, then opened the door of the other opaqued compartment. ‘This cabin was for you, Pirius. I suppose it will have to do for the two of you.’ There was only one bed. ‘Well,’ he said gruffly. ‘I’ll leave you to sort it out.’ And, absurdly embarrassed, he bustled into his own cabin and shut the door.

In the cabin there was more carpet on the floor. The room was dominated by the bed, at least twice as wide as the bunks they had been used to. Pirius glimpsed uniforms in a wardrobe, and bowls of some kind of food, brightly coloured, sat on a small table.

They faced each other.

‘I didn’t ask to be here,’ said Torec. She sounded furious.

‘I didn’t ask for you.’

‘I’ve better things to do than to be your squeeze.’

Pirius snapped, ‘I’d rather squeeze that fat old Commissary.’

‘Maybe that’s what he wants.’

They held each other’s gazes for a second. Then, together, they burst out laughing.

Torec crammed a handful of the food into her mouth. ‘Mm-m. These are sweet.’

‘I bet the bed’s soft.’

Still laughing, they ran at each other and began to tear off their clothes. Their new uniforms were not like the rough coveralls they had been used to on Arches; officer-class, the uniforms crawled off the floor where they had been carelessly dropped, slithered into the wardrobe, and began a silent process of self-cleaning and repair.

The room had everything they needed: food, water, clean-cloths, even a lavatory artfully concealed behind panelling. ‘Evidently officers and Commissaries don’t like to admit they shit,’ Torec said dryly when they discovered this.

For hours they just stayed in the room, under the covers or on top of them, eating and drinking as much as they could. They knew they had to make the most of this. Soon enough somebody would come for them and take all this stuff away; somebody always did.

But nobody did come.

‘How long do you think it will take to get there?’

Pirius was cradling her head on his arm, and eating tiny purple sweets from her bare belly. ‘Where?’

‘Earth.’

He thought about that. Even now, more than twenty millennia since humanity’s first interstellar jaunt, a trip across the face of the Galaxy was not a trivial undertaking. ‘Earth is twenty-eight thousand light years from the centre.’ Everybody knew that. ‘FTL can hit two hundred light years an hour. So—’

Torec had always been fast at arithmetic. ‘About six days?’

‘But we can’t get so far without resupply, not a ship this size. Double the time for stops?’

She stroked the centre line of his chest. ‘What do you think it will be like?’

‘Earth? I have no idea.’ It was true. To Navy brats like Pirius and Torec, Earth was a name, a remote ideal – it was what they were fighting for. But they had never been told anything about Earth itself. What would be the point? None of them was ever going to go there. Earth was a totem. You didn’t think of it as a place to live.

‘So what does Nilis want you to do?’

‘Win the war.’ He laughed. ‘He doesn’t tell me anything.’

‘Maybe the Commissary is working out a training programme for us.’

‘Yes, maybe that.’ It was a comforting thought. They were used to having every waking second programmed by somebody else. Everybody moaned about the regime the whole time, of course, but Pirius admitted to himself it would be reassuring when they heard a brisk knock on the door and the Commissary issued them their orders.

But twenty-four hours went by, and still they heard no such knock.

They began to grow uncomfortable. It was hard even to sleep. They weren’t used to being enclosed, isolated like this. Back at Arches, where they had grown up, they had spent their whole lives in vast open dormitories, like the ones in the Barracks Ball, places where you could always see thousands of others arrayed around you, eating, sleeping, playing, fighting, bitching. Again everybody complained, and snatched bits of privacy under the covers of their bunks. But the fact was it was reassuring to be cocooned in a vast array of humanity – to have your little slot, and to fill it. Now they had been ripped out of all that, and it was disquieting.

Already Pirius could see Captain Seath’s wisdom. If not for the presence of Torec, somebody he could share all this with, he probably would go crazy. The two of them clung to each other for reassurance. But it wasn’t enough.

At the end of that first twenty-four hours they felt a soft judder – probably a docking, causing a ripple in the corvette’s inertial field as it interfaced with a port’s systems. They surely couldn’t be at Earth yet, but they were somewhere.

They jumped out of their tousled bed, pulled on uniforms and hurried out of their cabin, leaving it for the first time since Arches.

Through the transparent hull they saw a plain of metal that softly curved away, like a plated-over moon. The corvette had nuzzled against a dock on this metallic worldlet, and to left and right they could see more ports, receding beyond the metal world’s tight horizon, complex puckers within which more ships rested.

There was no sign of the corvette’s crew. But Commissary Nilis stood here, gazing out. He hadn’t noticed the ensigns. He had his hands behind his back, and he seemed to be humming.

Torec and Pirius glanced at each other. Pirius stood to attention and plucked up his courage, ‘Sir—’

Nilis was startled, but he smiled. ‘Ah, my two ensigns! And how are you enjoying the trip? Well, we’ve barely started. If there’s anything you need, just ask.’ He turned back to the window. ‘Look over there – remarkable. I think that’s a Spline ship.’ So it was, Pirius saw. The great living vessel nestled in its dock; it looked like a bulging eyeball.

Torec nudged Pirius, who asked, ‘Sir – Commissary – can you tell us where we are?’

‘Well, this is Base 528, 1 believe,’ Nilis said. ‘We’re here for our first provisioning stop.’ He glanced at them. ‘And what does that number tell you?’

Pirius was confused, but Torec said: ‘Sir, that it’s an old base. Arches is 2594. The older the base, the lower the number.’

‘Quite so. Good. Now, come, see.’ He walked past them to the other wall.

Pirius saw ships: many ships, of all shapes and sizes, crisscrossing before his vision. The nearer ships shuttled into docks, or left them. Beyond there were many more, just sparks too remote to make out any detail, a shifting crowd that sorted itself into streams that swept away. The ships were beyond counting, he thought, stunned, and this vast streaming must continue day and night, all from this one base.

But Torec was looking beyond the ships to the stars. ‘Pirius. The sky is dark.’

The sky was dense with stars, many of them hot and blue. But in every direction he looked, between the stars the sky was black, black as velvet. ‘We aren’t in the Galaxy centre any more,’ he said.

‘Quite right,’ Nilis said. ‘We are actually in a spiral arm – the Three-Kiloparsec Arm, the innermost arm of the Galaxy’s main disc.’

‘Three-Kilo,’ said Torec, wondering. ‘I’ve heard of that.’

‘Many famous battles were fought here,’ Nilis said. ‘But long ago. Once this base was on the front line. Now it is a resupply depot. The Front has since been pushed deeper into the heart of the Galaxy, deeper towards the Prime Radiant itself. In this part of the Galaxy there are ports, dry docks, graving yards, weapons ships: it is a belt of factory worlds that encloses the inner centre, a hinterland that spans hundreds of light years.’ He sighed. ‘I’ve travelled here a dozen times, but the scale of it still bewilders me. But then a war spread across a hundred thousand light years, and spanning tens of millennia, simply cannot be grasped during a human life spanning mere decades. Perhaps it isn’t surprising that the idea of winning this war is beyond the imagination of even our most senior commanders.’

Torec said hesitantly, ‘Commissary?’

‘Yes, child?’

‘Please – what do you want us to do?’

Nilis laughed. ‘Why, nothing. You must relax – treat this as a holiday, for believe me we will have plenty to do once we get to Earth.’ He slapped them on their shoulders. ‘For now, just enjoy the ride!’ And he disappeared into his cabin.

Pirius and Torec shared a bewildered glance. For Navy brats, leisure was an alien concept. They stared out at the streaming ships.

The next leg of the journey would be the longest, a straight-line cut through the spiral arms of the Galaxy spanning six days and no less than fifteen thousand light years, before they reached a resupply depot at the Orion Line.

In the humming womb of the corvette, Pirius and Torec still had nothing to do.

By the end of the second day the rich food began to make them feel bloated. There was always sex, of course, but even the appeal of that faded. Pirius came to suspect uneasily that the fact that they could screw as much as they liked here took away a lot of the appeal of their under-the-blanket barracks fumbles.

In quiet moments on the third day, Pirius tried to analyse his feelings for Torec.

Obviously Seath had assumed they were a stable couple, that their relationship was strong. But the truth was that Torec had only ever been a buddy. For now she was his favoured squeeze, and vice versa, but that might have changed overnight, without hard feelings or regrets. In the Barracks Ball, there was a lot of choice, and a lot of bunk-hopping. Sex was all about athletics, and a bit of comfort. Surely they weren’t in love. Were they doomed to spend their lives together even so?

Of course there was nobody to discuss this with – certainly not the Commissary, and they hadn’t even seen the crew. The ensigns had nobody but each other.

And so, naturally, on the fourth day they turned on each other.

By the fifth day, after hours of screaming rows, they were exhausted and regretful. In their striving to hurt each other they had both said many things they hadn’t meant, the most hurtful for Pirius being the charge that he had ruined Torec’s life, for it held a grain of truth.

They came back to each other for comfort. The day became a good day, a day of tenderness. Having endured the storm, Pirius sensed they had moved to some new level in their relationship. Perhaps, he began to wonder, eventually they really would find love.

But then the sixth came, just another day in this unwelcome luxury, and still the journey dragged on.

At the end of the sixth day Torec escaped into sleep. But Pirius was restless. He slipped out of bed, sponged down with a clean-cloth, and pulled on a uniform. Torec stayed asleep, or at any rate pretended to.

Pirius found Nilis sitting in a chair before the transparent hull, working at a data desk propped on his knee. The Commissary smiled at Pirius and waved him to another chair.

Pirius sat stiffly, and gazed at the panorama out of the window.

The corvette’s FTL drive, working smoothly and silently, was making many jumps per second, and it seemed to Pirius that the scattered stars were sliding past his field of view. But after each jump the corvette was briefly stationary relative to the Galaxy’s frame of reference. So there were none of the effects of velocity you’d expect from a sublight drive, no redshift or blueshift, no aberration; they crossed the Galaxy in a series of still frames.

For Pirius it was a strange sky. Far from the Core now, they were moving out through the Galaxy’s plane. They were passing through the Sagittarius Arm of the Galaxy, one of its richest regions outside of the Core itself. There were plenty of stars, but they seemed scattered and remote – and, remarkably, not one of them was close enough to show a disc. Even between the stars the sky was odd, black and empty. It seemed a quiet, dull, low-energy sort of environment to Pirius.

Not only that, you could actually tell you were embedded in a sheet of stars. If Pirius looked straight ahead his eyes met a kind of horizon, a faint band of grey-white light that marked the position of the Galactic equator: the light of millions of stars muddled up together. Away from the plane, overhead or down below, there were only scattered handfuls of nearby stars – you could immediately see how thin this disc was – and beyond that there was only blackness, the gulf, he supposed, of intergalactic space.

The corvette wasn’t alone. It was one of a stream of ships, a great thread of swimming sparks that slid across the face of the Galaxy. If he looked around the sky he could see more streams of light, all more or less parallel to this one, some of them passing back to the centre, others running out to the periphery. Occasionally a companion ship passed close enough to make out detail. These were usually Spline vessels, vast meaty spheres pocked with glistening weapons.

Nilis was watching him. Pirius started to feel self-conscious.

Nilis waved a hand, ‘Marvellous, isn’t it – all this? A human Galaxy! Of course, if you were to drop at random into the plane of the Galaxy, chances are you’d see little enough evidence of human presence. We’re following a recognised lane, ensign, a path where ships huddle together in convoys for mutual protection – this convoy alone is hundreds of light years long. And you can see the Navy Splines assigned to guide and shield us. We’ve driven the Xeelee back to their Prime Radiant in the Core, but they are still out there – in the galactic halo, even in other galaxies – and they are not averse to plunging down from out of the disc to mount raids.’

Pirius glanced up uneasily at the dark dome of the sky.

Nilis went on, ‘But even so, even on a galactic scale, you can see the workings of mankind. Think of it! On hundreds of millions of worlds right across the Galaxy’s disc, resources are mined, worked, poured into the endless convoys that flow into the Core – and there on the factory worlds they are transformed to weaponry and fighting ships, to be hurled inward and burned up, erased by the endless friction of the Front itself. Of course, after so long, many worlds are dead, used up, exhausted and abandoned. But there are always more to be exploited. So it goes on, it seems, until the Galaxy itself is drained to feed the war, every bit of it devoted to a single purpose.’

Pirius wasn’t sure what to say. ‘It’s remarkable, sir.’

Nilis raised an eyebrow. ‘Remarkable? Is that all?’ He sighed. ‘The Coalition discourages the study of history, you know. That’s according to the Druz Doctrines, in their strictest form. There is no past, no future: there is only now. And it is a now of eternal war. But I have looked back into the past. I have consulted records, libraries, some official, some not, some even illegal. And I have learned that we have been devoted to this single cause, to expansion or war, for twenty thousand years. Why, the human species itself is only some hundred thousand years old!

‘It’s been too long. We have become rigid, ossified. There is no development in our politics, our social structures, even our technology. Science is moribund, save for the science of weaponry. We live out lives identical in every respect to those of our forebears. You know, there used to be more innovation in a decade than you see in a thousand years now.

‘In a way the Xeelee themselves don’t matter any more – no, don’t look so shocked, it’s true! You could replace the Xeelee with another foe and it would make no difference; they are a mere token. We have forgotten who we are, where we came from. All we remember, all we know, is the war. It defines mankind. We are the species that makes war on the Xeelee, nothing else.’

‘Sir – is that such a bad thing?’

‘Yes!’ Nilis slammed his fist on to the arm of his chair. ‘Yes, it is. You know why? Because of the waste.’ He reeled off statistics.

Around the Front there were a hundred human bases, which supported a billion people each, on average. And the turnover of population in those bases was about ten years.

‘That means that ten billion people a year are sacrificed on the Front, Pirius. The number itself is beyond comprehension, beyond empathy. Ten billion. That’s more than three hundred every single second. It is estimated that in all some thirty trillion humans have given their lives to the war: a number orders of magnitude higher than the number of stars in this wretched Galaxy we’re fighting over. What a waste of human lives!

‘But there is hope – and it lies with the young, as it always did.’ Nilis leaned forward with a kind of aged eagerness. ‘You see, at Sag A East, despite a lifetime of conditioning, when it came to your crisis you – or at least your future self – threw off the dead imperative of the Doctrines. You improvised and innovated, you showed initiative, imagination, courage . . . And yet, such is the static nature of this old people’s war, you are seen as a threat, not a treasure.’

Pirius didn’t like the sound of that ‘conditioning’.

‘That is why I asked for you, ensign.’ Nilis looked out at the swimming stars, the silent, ominous forms of the Spline escorts. ‘I reject this war, and I have spent most of my life seeking ways to end it. That doesn’t mean I seek defeat, or an accommodation with the Xeelee, for I believe none is possible. I seek a way to win – but that means I must overturn the status quo, and that is enough to have earned me enemies throughout the hierarchies of the Coalition. It is a lonely battle, and I grow old, tired – and, yes, afraid. I need your youth, your courage – and your imagination. Now, what do you think?’

Pirius frowned. ‘I don’t want to be anybody’s crutch, sir.’

Nilis flinched. But he said, ‘That brutal honesty of yours! Very well, very well. You will be no crutch, but a collaborator.’

Pirius said uneasily, ‘And I don’t see why you’re alone. What of your – family? You said something about a brother.’

Nilis turned away. ‘My parents were both senior Commissaries, who made the unpardonable error of falling in love. My family, and it was a family of the ancient kind, was as illegal on Earth as it would have been on Arches Base. The family was broken up when I was small – I was taken away.

‘Of course, my background is the key to me; any psychologist will tell you that. Why, the Doctrines deny women the right to experience giving birth! What a dreadful distortion that is. You yourself, Pirius, you were hatched, not born. You grew up in a sort of school, not a home. You have emerged socialised, highly educated. But – forgive me! – you are nothing but a product of your background. You have no roots. My background is, well, more primitive. So perhaps I feel the pain of the war’s brutal waste more than some of my colleagues.’

This made little sense to Pirius. On Arches, there was contraceptive in the very water. Men could get women pregnant – the old biology still worked – but it would be a pathology, a mistake. A pregnancy was like a cancer, to be cut out. The only way to pass on your genes was through the birthing tanks, and you only got to contribute to them if you performed well.

Nilis went on, ‘Since I lost my family I have been neither one thing nor the other, neither rooted in a family nor comfortable in a world of birthing houses and cadres.’ He glanced at Pirius. ‘Rather like you, Pirius, I have been punished for a crime I never committed.’

Pirius heard a soft sigh. Glancing back he saw Torec, standing behind a half-open door. She was wearing a shapeless sleeping gown, and her face was puffy with too much sleep.

Nilis looked away, visibly embarrassed.

She said, ‘You’re teaching him to talk like you do, Commissary. Pretty soon he won’t sound like Navy at all. Is that what you want?’

Pirius held his breath. Back at Arches Torec would already have earned herself a week in the can

But Nilis just said, flustered, ‘No. Of course not.’

‘Then what? Six days we’ve been on this stupid toy ship. And still you haven’t said what we’re doing here.’

Pirius stood up, between Torec and the Commissary. ‘Sir, she just woke up . . .’

She shook him off. She seemed infuriated. She hitched up her gown, showing her thighs. ‘Is this what you want? Or him? Do you want to get into our bed with us, Commissary?’

Pirius used main force to shove her back into the cabin and pushed the door shut. He turned uncertainly. ‘Commissary, I’m sorry—’

Nilis waved tiredly. Pirius saw that the skin on the back of his hand was paper-thin. ‘Oh, it’s all right, ensign. I do understand. I was young once too, you know.’

‘Young?’

Nilis looked up at him. ‘Perhaps you don’t think of yourself that way. The human societies of the Core really are very young, you know, Pirius – those bases are swarms of children. The only adults you see are your instructors, I imagine. But I see you with a bit more perspective, perhaps. You have the bodies of adults, you are old enough to love and hate – and more than old enough to fight, to kill and to die. And yet you will suddenly throw a tantrum, like Torec’s; suddenly a spike of childhood comes sticking up through the still-forming strata of adulthood. I do understand, I think.

‘And besides, she’s right to ask such questions. After all, I have turned your lives upside down, haven’t I?’ He smiled.

Yes, you have, Pirius thought uncomfortably. And he wondered if Torec had seen through to the truth. Maybe all these words about the philosophy of war were meaningless: maybe the truth was that this was just a silly old man who needed company.

Two days out from Earth, the corvette burst out of the crowded lanes of the Sagittarius Arm, and passed into the still emptier spaces beyond.

Pirius looked back at Sagittarius. It was a place of young stars and glowing clouds, hot and rich. The outer edge of this spiral arm was the famous Orion Line, where an alien species called the Silver Ghosts had resisted humanity, and the Third Expansion had stalled for centuries. The storming of the Line had been a turning point in human history. Since then, like an unquenchable fire, humanity had roared on, consuming all in its path, to the centre of the Galaxy itself.

But they were leaving all that behind. The corvette was approaching the Galaxy’s ragged outer edge now, and the stars were scattered thin. Earth’s sun, he learned, wasn’t even in a proper spiral arm at all, but in a curtailed arc of dim, unspectacular stars.

Their last stop before Earth would be at a system called 51 Pegasi.

As the corvette cruised towards the system’s central star, Torec came out of their room to stand before the transparent hull. Since her outburst, or maybe breakdown, Torec had been subdued. But the Commissary made no comment: it was as if the incident had never happened.

‘There.’ Nilis pointed. ‘Can you see? The sailing ships . . .’

The planetary system here was dominated by one massive world, a bloated Jovian that swept close to the sun, a world so huge its gravity pulled its parent star around. It was that jiggling, in fact, which had led to the world’s discovery from Earth, one of the first extrasolar planets to be discovered. Humans had come here in their crude slower-than-light starships, in the first tentative exodus called, retrospectively, the First Expansion.

‘I used to come here for vacations,’ Nilis murmured. ‘The sky was always full of sails. I used to watch them at night, schooners with sails hundreds of kilometres wide, tacking this way and that in the light. You know, systems like this are a relic of the history of human advance. Technology tends to get simpler as you approach the source, Earth. It took so long to get to more remote regions that humanity had advanced by the time they got there; each colonising push was overtaken by waves of greater sophistication. The Xeelee are different, though. All over the Galaxy their technology is at the same stage of development. So they must have arrived all at once: they must be extra-galactic . . .’

‘Commissary,’ Pirius asked hesitantly, ‘where is Earth?’

The Commissary glanced around the sky, blinking to clear his rheumy eyes. Then he pointed to a nondescript star hanging in the dark, barely visible. ‘There.’

Pirius looked up. For the first time the light of humanity’s original sun entered his eyes.


Chapter 7

Pirius Blue and the crew of the Claw, stranded in their own indifferent past, were taken away from Arches Base.

The transport was a heap of junk, a battered old scow whose best days were long past. They had to keep their skinsuits sealed the whole time, and the Higgs-field inertial control had hiccups, making the gravity flicker queasily. You couldn’t even see out through the hull.

But then this wasn’t a Navy boat, as Enduring Hope had pointed out as they had dragged themselves aboard. Its hull was painted Army green, making it even uglier. ‘And,’ said Hope the engineer gloomily, ‘everybody knows how good the Army is at running spaceships.’

Cohl wriggled on a heap of sacking, trying to get comfortable enough to sleep. ‘Welcome to your new timeline,’ she said.

Pirius was still consumed with guilt for having landed them in this – Cohl and Hope, and their younger selves, including his own. He had no idea how he was going to find the strength to endure what was to come. He could think of nothing to say to his crew.

After two days of living in their skinsuits, two days of sucking emergency rations through straws and stretching their suits’ relief systems to their stinking limit, the scow lumbered to a landing. The ship’s inertial field switched off, plunging them into microgravity, but their training had prepared them for such things, and they all grabbed handholds before they went drifting off.

Without warning the hull popped open to reveal grey, trampled ground, a sky crowded with stars.

An Army private in a scuffed green skinsuit appeared at the door. He was wearing a bulky inertial-control belt. ‘Out,’ he ordered.

Pirius led the way. He picked up his bag and loped out of the broad hatchway, letting himself drift to the ground. He looked around. He was on a Rock – a small one by the feel of its gravity. He was standing in a crater, a walled plain, its surface heavily pitted by footsteps and broader scars where the bellies of ships had touched. The sky was crowded with massive stars, and behind that speckled veil the centre of the Galaxy was a wall of light, too diffuse to cast a sharp shadow.

Cohl asked, ‘Where do you think we are? Those stars are dense enough for it to be a cluster.’

‘Not Arches,’ said Enduring Hope bleakly. ‘I suspect we’re a long way from there.’

‘Shut up,’ the Army private said without emotion. He went along their little line, handed them inertial belts like his own, and took away their bags. ‘You won’t be needing that shit any more.’

Pirius knew this was likely the last they would see of their gear, all he had left of his life at Arches. Everybody had heard the scuttlebutt that buck privates believed Navy flyers were well off compared to them, and he had expected theft, but not to lose his kit so quickly; it was shocking, denuding. But perhaps that was the idea.

An Army officer stood before them – a captain, according to the stripes on her shoulder. Her skinsuit was battered and much repaired, and through its translucent sheen Pirius saw the gleam of metal down her left side, her leg and torso and arm. She had her hands behind her back, and her face was shadowed, but brown eyes regarded them somberly – and, Pirius saw, startled, a fleck of silver gleamed in each pupil. ‘Put on your belts,’ she said.

Pirius snapped to attention. ‘Sir, I am Pilot Officer Pirius of—’

‘I don’t care who you are. Put on your belts.’ They hesitated for one heartbeat, and she yelled, ‘Do it.’

Pirius’s inertial belt was battered and the fabric was stained dark, perhaps with blood, though the colour was indistinct in the pale Galaxy light. As he snapped it on weight clutched at him, dragging him to the asteroid dirt. It had been preset to what felt like more than a standard gravity. He reached for the clasp.

‘Don’t touch that control.’

Pirius snapped back to attention.

‘My name is Marta,’ the captain said. ‘This is a base at the heart of the Quintuplet Cluster. We know it as Quin.’ Pirius knew that this was indeed a long way from Arches. ‘Let me begin your re-education right now. This is an Army base, and I am an Army officer. You are still Navy personnel, attached to what we call the Navy Division, but you are under my command. You will be trained for work in the Service Corps.’

Pirius’s heart sank. The Service Corps: the shit-shovellers. He said, ‘Sir, what will our duties—’

‘Shut up.’

‘Sir.’

‘That is the last question I want to hear from you. It is not important what you know, only what you do. And you do only what I tell you. Is that clear?’

The three of them mumbled a reply: ‘Sir.’

She took a step closer to them, and Pirius saw that she walked, not stiffly, but a little unnaturally; the systems that had replaced her left side worked smoothly, but not quite as an intact human body would. ‘Lethe, you’re unfit.’ She prodded at Enduring Hope’s belly. ‘I’m truly sick of having you fat wheezing flyboys dumped on me.’

She stood back. ‘Let’s get this straight from the start. I don’t want Navy rejects here. Nobody wants you. But here you are. The work you will be assigned will be the dirtiest of dirty jobs, and the most dangerous. I’ve no doubt you’ll foul it up, but soon you’ll die, and then you’ll be out of my hair. Until then you will do what I tell you without question or complaint.’

‘Sir.’

She had a data desk in her shining left hand. ‘Let’s check you are who you’re supposed to be. Pirius.’

‘Pilot Officer Pirius, sir.’

‘You’re not a pilot any more, Pirius.’

‘Sir.’

‘Cohl.’

‘Sir.’

‘Tuta.’

Enduring Hope didn’t reply.

Marta didn’t look up from her desk. ‘Tuta.’

‘Sir, my name is—’

Pirius broke in. ‘He’s Tuta. Sir.’

Marta tapped her desk. ‘Fine. So you’re loyal to each other. You can all share Tuta’s punishment.’ She touched a control at her chest and suddenly the pull of false gravity on Pirius climbed, reaching twice standard. ‘Three circuits,’ she said. It turned out she meant them to run three circuits of the crater rim; Pirius guessed it would amount to ten kilometres. ‘Your fitness work starts here,’ she said.

Pirius said, ‘Sir. We’ve lived in these suits for days already.’

‘Four circuits,’ she said evenly. And she turned her back and walked towards her transport.

Without another word Pirius turned away and began to plod towards the crater wall. Cohl and Hope fell in beside him. He saw that Hope was already sweating. Hope mouthed silently, I’m sorry.

The way wasn’t hard to follow. All around the eroded rim of the crater there was a path where the asteroid ground had been beaten flat by the passage of uncounted feet. But to run under the false weight of their belts was brutal, and their skinsuits, designed for the comparatively light use of greenship crews, were not intended for this kind of hard labour. Soon Pirius’s feet started to blister, and the suit chafed at his groin and armpits.

Enduring Hope managed two circuits before his legs gave way. Pirius and Cohl had to support him the rest of the course.

When their punishment run was done, Pirius, Cohl and Hope, exhausted, their skinsuits covered in charcoal-grey asteroid grime, were shoved through a hatchway in the ground.

They found themselves in a shabby underground receiving area. Here orderlies briskly stripped them of their skinsuits, and the rest of their clothing. Uncomfortable as their skinsuits had become, they were unhappy to see these last contacts with their past disappear into the black economy of this nameless Army Rock.

Shivering, naked, they were put through a brisk barrage of showers and radiation baths. Every hair on their heads, faces and bodies was burned off, and the top layer of skin turned into a powder that they could brush away with their fingers. Clumsy, aged bots probed at them, working at their teeth and ears and eyes. Fluid was pumped into their mouths and recta, only to spill out from both ends, humiliatingly, bringing the contents of their guts with it. After that they were subjected to a battery of injections that went on until their arms and thighs ached.

Pirius understood the need for such precautions. The human bases studded around the Front were closed communities, isolated by light years, and tended to develop their own strains of bugs and mites. Pirius and the others could easily pick up a disabling plague from Arches, to which they might have no immunity. But despite all these injections he suspected that a lot more care was being taken to ensure that Quin Base wasn’t infected by them.

When the cleansing was done, the three of them were led out of the receiving area. Then they were pushed out through a bulkhead hatch into a much larger chamber beyond. It was a barracks, a noisy high-roofed chamber crowded with people – and they were still naked, to Pirius’s sudden horror; the medics hadn’t given them so much as a blanket between them.

A grinning cadet, female, very young looking, met them at the bulkhead. She wore a bright orange coverall, and she greedily eyed Cohl’s breasts, which the navigator vainly tried to cover with her hands. ‘Come on. I’ll show you your pit.’ And she turned and led them into the big chamber.

Pirius tried not to be self-conscious, to give a lead to his crew. But of course it was impossible; he walked hunched over, his hands clamped over his genitals.

This underground habitat was basically a barracks, like the Barracks Balls at Arches. But it was much less orderly, crammed with tottering heaps of bunks that climbed from floor to rough-hewn ceiling. The air was hot and muggy and stank of stale food and sewage.

And everywhere there were people. They crowded the alleys, they clambered on the bunks, they stared as the flyers passed. Some of them wore official-looking coveralls, like the girl who had met them, but others were bare to the waist, or wore shorts and shirts improvised from worn-out coveralls or blankets. And some of them just ran naked, as unashamed as the flyers were mortified. They ran and shouted, they wrestled on the floor, and couples and threesomes enjoyed noisy sex in the bunks, skin against glistening skin. And they all looked young, even compared to the population of Arches Base.

It was a swarming mass of youth and energy, an animal mass; Pirius had never seen anything like it. It was more like a nursery than a barracks. But some of these children were already veterans of combat. You could tell, he was starting to learn, by the gleam of metal in their eyes.

They reached a little block of bunks. One of the bunks was occupied by a man who lay on his back, hands locked behind his head. He said, ‘Welcome. Pick a bunk! It doesn’t really matter which . . .’ He was old – at least twenty-five, old compared to the population of this chamber anyhow. He even had a little grey at his temples.

On three of the bunks sat small stacks of clothing, coveralls, underwear, a skinsuit each. The clothing was clearly ancient, much patched, and lacked any sentience whatsoever, just a one-size-fits-all design with crude expansion joints at elbows, knees, waist and neck. You even had to do up the fastenings yourself. But the coveralls were at least clothes, and the flyers grabbed at them.

The swarming cadets crowded around, grinning, curious, malicious, heads shaven, their faces slick with sweat. Pirius towered over them. Some of them were so young he couldn’t tell if they were male or female. As small hands plucked at his coverall, he forced a grin. ‘Sorry to disappoint you. The surface crew took everything we had – hey!’ Somebody had grabbed his balls. He backed up quickly and closed his coveralls.

Although the others were just as mortified, neither of them had raised a hand at the swarming cadets, which really would have been disastrous. He felt obscurely proud of them.

The older man on the bunk swung down his legs, stood up and clapped his hands. ‘Come on, give them a break.’

‘Fresh meat,’ one cadet giggled. She, or maybe he, had sharpened teeth.

The man stepped forward, arms extended. ‘Yeah, but they’ll be almost as fresh tomorrow. Come on, come on . . .’ He herded the recruits away, like guiding unruly children, and they reluctantly acquiesced. But a circle of them stayed, staring at the newcomers and whispering.

‘You’ll get used to it,’ the older man said.

‘I doubt it,’ said Enduring Hope, as he struggled into a coverall that refused to fit.

Cohl was investigating her blankets. ‘These aren’t clean. Lethe, they’re warm.’

‘You’ll get used to that too. There’s a rather high turnover here.’

Cohl said, ‘What happened to her?’

‘Who? Oh, the last person to sleep in those blankets? . . . You don’t want to know.’ He wore a green-grey coverall, open to the waist; his body was taut, fit. He was handsome, Pirius supposed, with a lean, well-drawn face, a small nose, thick hair he wore swept back from his brow, and a quick smile. Pirius’s immediate impression was of weakness, oddly, despite his appearance. But his manner was relaxed as he welcomed the crew. And, like the other veterans here, his eyes shone silver.

Pirius walked up to him, hand extended. He introduced himself and his crew.

‘I used to be a flyer too,’ he said, ‘before I found my calling shovelling shit on this Rock. My name is Quero.’

Hope was staring at him, ‘No, it isn’t.’ He lumbered clumsily up to Quero, and, hesitantly, touched his sleeve. ‘I know your true name. Everybody does.’

Cohl growled, ‘I don’t.’

Quero said, ‘I call myself “This Burden Must Pass”.’

Cohl said, ‘Oh, terrific. Another Friend.’

Burden laughed. ‘Why do you think I got busted down here? And why I keep on being busted back?’

‘You’re a heretic. You deserve it.’ Cohl threw herself back on her bunk bed. She covered her face against the glare of the drifting light globes, turned on her side and curled up.

‘If you say so,’ Burden said gently.

Hope was captivated. ‘Pirius, you don’t know who this is, do you? This Burden Must Pass is the leader of the Friends.’

Burden admonished him gently. ‘Now, you know we don’t have leaders. But I’m flattered you know me.’ He placed a hand on Hope’s shoulder, and gazed into his eyes. ‘You’ve had a tough time. I can’t promise you it’s going to get any easier. It never does. But just remember, none of it matters. And at timelike infinity—’

Hope’s eyes were wide. ‘Yes. This burden must pass.’ Pirius saw his lower lip was trembling.

Burden turned to Pirius. ‘I take it you’re not a believer.’

‘No. And you’re very trusting to break Doctrine in front of three strangers.’

Burden shrugged. ‘Look around. What else can they do? And are you going to inform on me?’

‘No,’ said Pirius. He glanced at Hope, who was sitting on his bunk, blank-faced. ‘If you can keep him happy, that’s fine by me.’

‘You’re loyal to your crew. And wise. I like that.’

‘I don’t need your approval.’

‘Of course you don’t.’

‘And if I was wise I wouldn’t be here—’

Cohl yelped and sat up. She pointed at a row of bunks opposite. ‘Did you see that?’

Pirius turned, saw nothing. ‘What?’

‘A rat!’

Burden laughed gustily. ‘Oh, you’ll soon get used to the rats!’ A klaxon sounded harshly, and the lights briefly dipped to green. Burden said, ‘Have you eaten? How long were you travelling? . . . Well, it doesn’t matter. I’d advise you to get some sleep.’

‘Why?’

Burden started pulling off his coverall. ‘You’ll need it. In the morning your training will start in earnest. It’s usually quieter in here at this hour; you created a stir.’ He glanced at Pirius warningly. ‘This isn’t a pilot school. It’s not exactly intellectually demanding. But—’

‘We already had a taste of it.’ Pirius began to explore his grubby blankets, and wondered how he could get them washed.

He checked on his shipmates. Cohl, still curled up, might not have been sleeping, but if not she was faking it well. Enduring Hope, physically exhausted and now apparently emotionally drained by his meeting with this enigmatic spiritual leader, slumped into his bunk.

Pirius lay back and closed his eyes. But the light was shifting and bright, the noise clamouring and disorderly. He had never thought of an Arches Base Barracks Ball as particularly peaceful, but so it seemed compared to this. He forced his aching muscles to relax, and he tried not to count down the minutes until he had to rise again.

In the hour before reveille the general clamour seemed to subside. The talking, screwing and wrestling was done for the night, it seemed, and people were drifting into sleep.

And in that last still hour, Pirius heard an odd noise. It was a scratching, a rustle, a whisper. Then a soft piping rose up from all around the dorm, a chorus of tiny voices joined in near harmony.

Later Burden told him it was the rats, calling to each other from around the barracks. Having travelled with humans twenty-eight thousand light years from Earth, the rats had learned to sing, and humans who had never heard birds had learned to enjoy their song. For the rats it was a survival tactic; they had become lovable.

When the klaxon sounded the soft singing was overwhelmed.


Chapter 8

As Nilis’s corvette approached Sol system, even while it was still under FTL, it was bombarded by a whole series of Virtual messages. The Virtuals were like shrieking ghosts, liable to erupt into existence anywhere in the corvette at any time. Some of these messages were sanctioned by the various authorities; others, it seemed, were not, but had been able to punch their way through a Navy boat’s firewalls anyway. Torec was freaked by the whole experience.

It took Pirius Red some time to understand that many of these clamouring entreaties and demands were aimed, not at Nilis, but at him, the boy who had captured a Xeelee.

‘Don’t let it worry you,’ Nilis said with a smile. ‘You’re already famous, that’s all!’

Of course that was disturbing enough in itself. Pirius had always harboured a guilty desire to do something spectacular, to be remembered. But he didn’t want to be notorious for something he hadn’t done, and, now that history had been edited, never would.

And anyhow personal fame was utterly non-Doctrinal. Pirius had expected that here, close to the centre of humanity, adherence to the Doctrines would be stronger than ever. But that, it turned out, was naïve.

‘In many ways things are simpler out where you come from,’ Nilis said gently. ‘Here in Sol system, and especially on Earth – despite the best efforts of the Commission for Historical Truth – everything is very crowded, very old, and very messy. Nobody is in control, really, and never could be. You’ll see!’

Like much of what Nilis had to say to him, Pirius found it best not to think too hard about that. But the messages continued to come, and as the light of Sol grew brighter, his heart beat faster.

*

The corvette stopped briefly at Saturn. Pirius and Torec knew that name, for this immense gas giant had famously been requisitioned long ago by the Navy as its largest base in Sol system.

Pirius peered out in awe. Around the cloud-draped planet, ships and facilities orbited in swarms. Even the moons bristled with factories and weapons emplacements – though it turned out that many of the smaller moons had been broken up for raw materials, water-ice of mantles and rock of cores.

Nilis waxed nostalgic about this world. He even showed Pirius Virtuals of how it had been before the arrival of humans, when it had been circled by a spectacular system of ice rings. But the rings had been too tempting a mine for the first settlers of the system, and too fragile to withstand the fires of the first wars fought here.

Scenery didn’t interest Pirius much. As a Navy brat he was much more intrigued by military hardware. So he watched a steady stream of ships plunging into the planet’s clouds. Nilis said that the ships were descending to Saturn’s rocky heart, itself a planetoid about the size of the Earth and immersed in a hydrogen ocean thousands of kilometres deep. In the atrocious conditions of that deep murk, out of sight even of the rest of humanity, huge machines were being built.

Earth, this remote speck of rock at the Galaxy’s rim, was still the logical centre of humanity. The Interim Coalition of Governance exerted a tight control on a Galaxy full of human beings, and the epicentre of that control was here, on Earth. If the worst came to the worst – if the Xeelee ever broke out of the Galaxy’s Core and struck at Sol system itself – Saturn would be the bastion of the last defence of Earth, and those mighty engines would come to life.

The corvette was here because the Xeelee nightfighter captured by Pirius Blue had been hauled across the Galaxy and placed in orbit among Saturn’s moons.

‘There was really no other choice,’ Nilis murmured. ‘Bringing back a Xeelee has been enough of a sensation as it is. At least here it will be under Navy guard. If we took it deeper into the inner system we’d be asking for trouble.’

Pirius said, ‘You mean the risk to Earth would be too great?’

‘Oh, no, Pirius, not that. We have come here not to protect mankind from our Xeelee, but to protect the Xeelee from us.’ He winked.

After six hours the corvette slid cautiously away from Saturn and its cordon of technology. As it was carrying celebrities of various degrees of reluctance, the corvette’s crew were granted permission to shorten the remainder of the trip by using their FTL drive within the boundaries of Sol system.

So Pirius saw Saturn wink out of existence, to be replaced immediately by a wall of light, blue-white, that flooded the corvette with dazzling brilliance.

At first Pirius and Torec couldn’t understand what they were seeing. It was an immense shield of blue-grey, almost like metal, that curved smoothly away on all sides. It even looked polished, for Pirius saw a dazzling highlight from the sun. And yet the surface was subtly textured, and there were flaws, darker masses scattered irregularly across the shining surface. Each such mass was surrounded by a fringe of paler blue, flecked with white. Other objects crawled across the shield, trailing arrow-shaped wakes behind them.

Nilis seemed to have anticipated their difficulty. Rather than explain, he encouraged them to use the corvette wall’s magnification facility to explore the view and figure it out for themselves. Slowly the strange truth of what they were seeing opened up in Pirius’s mind.

He was looking down at a planet, a hemisphere dominated by a single great ocean – an ocean of water, open to the sky. It was kept liquid not by technology but by thermodynamic equilibrium, its curved surface not shaped by human design but following a simple gravitational equipotential. Even the wispy clouds he saw were water vapour. Although humanity had by now mapped the Galaxy, this was still, remarkably enough, the largest open-water ocean encountered anywhere.

This was Earth.

Those crawling forms were ships, scudding like insects over the ocean’s surface. But some of the larger forms looked oddly familiar. They turned out to be Spline, which had themselves evolved on a watery world, and now gambolled ponderously in the deep-ocean waves of the Pacific. After millennia of war, the seas of Earth had become a nursery for living starships. But the Spline schools weren’t the strangest thing Pirius saw.

He focused on an island, one of the irregular masses of rock that protruded into the air from the ocean’s patient hide. He peered down at buildings, docks, landing strips. He could even see people moving between the buildings. One little girl, skipping down a path to a beach, glanced up at the sky, as if she could see him staring down at her. Her face was a tiny button. And she was quite naked; the child wore no mask, no skinsuit, no protection of any kind – naked and in the open.

It was too much. Pirius and Torec fled to the enclosed security of their cabin, where they clung to each other, trembling. But they could feel the corvette shudder subtly as it dipped into the air of Earth.

After their landing at a spaceport, a small bubbletop flitter took them in a short suborbital hop to their final destination, Nilis’s home.

As the flitter shot briefly back out of the atmosphere Pirius saw that the primary spaceport had been at the heart of one of the larger landmasses. Now the flitter took them over a strip of ocean to a large offshore island. On this island Pirius spotted crumpled hills and rocky outcrops, obviously natural formations, no use to anybody. In the lowlands, though, and near the coasts and along the river valleys, the land was covered by wide green rectangles and cut through by arrow-straight canals.

But this cultivated land was marred by clusters of silver-grey, irregular, bubbling masses, like blisters. You could see these were not the work of humans, for they lacked both the symmetry of deliberate human design and the more organic patterns of unplanned settlements. But these alien scars were the cities of mankind, Pirius learned; they were called Conurbations.

Conurbations were officially referred to only by numbers. Thus the corvette had landed at the fringe of Conurbation 2807, while the flitter would bring them to Conurbation 3474, a sprawling city surrounding a broad, languid river. These numbers had been assigned by the long-vanquished Qax – pronounced ‘Kh-axe’, the alien occupiers of Earth in the years before Hama Druz. The huddling domes of the Conurbations, bubbles of blown rock, were essentially Qax designs; they had been preserved as a kind of permanent memorial of that dreadful time. But Nilis, with a wink, told them that the locals referred to their cities by much older, pre-Occupation names, though not a trace of those older settlements had survived the time of the Qax. Thus they had first landed at Berr-linn, and Nilis’s base was in a city called Lunn-dinn.

They landed by the bank of the river, close to one of the great domes of Lunn-dinn. As they prepared to leave the flitter Pirius glimpsed the river itself, sparkling in the low sun. Even that was a stunning sight: open water, billions of tonnes of it just sliding by in miraculous equilibrium with an atmosphere that was itself open to space.

It was a short walk through a covered passage from the pad to Nilis’s apartment, which was just inside the skin of the dome. As Nilis briskly walked through dusty rooms, maintenance bots clustered in his wake, demanding instructions, and self-proclaiming ‘urgent’ Virtuals fluttered around him, evanescent and noisy. There was a musty smell, a faint staleness. It had evidently been some time since he had been home.

Nilis showed the ensigns to the room he had assigned them. Thankfully it was without windows to the outside. Torec simply pulled off her uniform, threw it to the floor and climbed into the single wide bed.

Pirius followed her, a little more slowly. In this strange new place fear and curiosity warred in him, making him restless. But he held Torec until her trembling had stopped and she slept.

*

He woke after two hours. Torec was sleeping soundly; for now she had escaped from the strangeness.

Pirius watched her for a while. The curving skin of her shoulder was smooth, flawless, and her small face, turned away from him, was blank, as if she was a child, unformed. He felt a surging warmth towards her, an urge to hold her so they could protect each other in this bewilderingly strange place.

If you’d asked him before they left Arches, he thought, he’d surely have said Torec was no more than a squeeze to him, and vice versa. Now she seemed a lot more. Was his feeling for her because they were alone here, the only bit of familiarity for each other so far from home? Had he felt this way about her, underneath, even before they had left Arches? Or maybe the crisis they had been through on the ship had drawn them together, as if they’d been through combat.

It was complicated. He wasn’t used to digging into his own emotions so deeply; in a Barracks Ball you didn’t get a lot of quiet time to think.

There was plenty to distract him here, of course. He slid carefully out of bed.

He explored the room. He found doors to a lavatory, and a shower room – not a clean-cloth store, but a place where running water came pouring out of a slot in the roof at his commands. Pirius tried it. Though it was hot and clear, the water left him feeling vaguely unclean; perhaps it came from the safety of a recycling tank, but it could have come from the river, or the ocean. He didn’t imagine he would ever enjoy this strange experience.

He dried off and dressed in a fresh uniform.

He stepped to the door and hesitated. But he hadn’t come all the way to Earth itself to hide. He tapped the door; it slid open silently, and he left the room.

The apartment was astoundingly big, and astoundingly empty; Pirius thought you could have lodged five hundred ensigns in a space this size, but it was all devoted to one fat Commissary. As he wandered, small maintenance bots scuttled silently after him, scuffing at the carpet, removing all traces of his presence as he passed. The apartment was just under the outer skin of the dome, and large picture windows had been cut into the outer wall. The rooms were flooded with light that poured unfiltered from the parent star. Pirius, trying to acclimatise, shied away from the light.

Some of the rooms had functions that seemed obvious. One contained a long conference table, for instance, flanked by rows of chairs. Pirius touched the surface of the table. It was pale brown and textured with a kind of grain, a material he had never seen before. Other rooms seemed designed for leisure; typically they had chairs and low tables set up before the windows.

Every room was cluttered, full of artefacts, memorabilia perhaps, or the objects of Nilis’s study. Some of this stuff was Virtual, complex three-dimensional sketches left half-finished, hovering in the air. But there were much older technologies too. In one room Pirius even found a row of books – though he would learn that word only later – blocks of paper you held in your hand.

One room held a kind of display: certificates and plaques covered the walls, and in open cases medals and little statues shone. There was even a Virtual display, a double-helix representation that whirled and sparkled. Many of these items bore small plates marked with lettering. Pirius’s reading was poor – in his line of work reading was just a backup data access system – but he recognised Nilis’s name repeated over and over. It wasn’t hard to see that these artefacts were prizes, awards, certificates: tokens of achievement, of congratulation. Once again this was horribly un-Doctrinal. You were supposed to do your duty for its own sake, not for recognition, not for pride. But the little tokens did not shout for attention; they were gathered here with a quiet, untidy pride, the marks of a life of achievement.

Indeed, the whole place was like a projection of Nilis’s personality: rich, cluttered, fusty, baffling.

At last Pirius came to a room where, between two vast windows, the wall was broken by an open door.

Pirius stood on the thick carpet, frozen, ingrained panic rising. But this was Earth, the only world in the Galaxy where you could walk out of a dome without so much as a skinsuit and expect to live. He remembered the little girl on the island, who had shown no fear.

In the open space beyond the door, Pirius glimpsed Nilis. Barefoot, his Commissary’s robe hitched up around his knees, he walked cheerfully through the bright light. He was carrying something green and complex, cradling it in his hands. Whistling, he passed on out of sight.

Pirius took a deep breath. After all he must already be breathing the unprocessed air of Earth. It seemed fresh, a little cool, and there were strange scents: a sharp tang, like nothing he had smelled before, yet somehow familiar even so. A green scent: the thought came to him unbidden. He didn’t allow himself to hesitate further. He walked across the room to the door, out on to the platform beyond.

The light blasted his face, hot, intense, coming from a sun so brilliant he couldn’t even bear to look towards it. But he made out something of the sky. It was blue, he saw, stunned. There were objects floating in that blue sky, fat, fluffy, irregular, shaded grey beneath. Surely the size of starships, they must be clouds, masses of water vapour.

Nilis was standing beside him. His hands, empty now, were grimy, black dirt trapped under his fingernails. He smiled. ‘You’re doing well, ensign,’ he said.

‘Yes, sir.’ Pirius glanced about. He was on a terrace, a broad rectangle of concrete. Much of the terrace was given over to a series of troughs, each of which contained heavy black earth. Things were growing in there: plants, Pirius supposed, with leaves of green, blood red, black. Small hand tools were scattered about. Though maintenance bots hovered hopefully, Nilis, barefoot, sweating, black-nailed, had evidently been tending this little garden himself.

Beyond the lip of the terrace the land fell away to the river, which swept by, its surface glistening like the hide of some immense animal. Pirius felt dwarfed, naked.

‘So,’ Nilis said. ‘What do you think?’

‘The sky,’ Pirius said.

‘Yes?’

‘It’s blue. I wasn’t expecting that.’

Nilis pondered that. ‘No, I suppose you wouldn’t.’ He wiped his brow and lifted his face; the light of the sun seemed to smooth out the wrinkles etched in his brow. ‘You could know everything about the physics of light, Pirius, but you would never guess a sky might be blue. Earth, drained as she is, continues to remind us of our limits, our humility.’

‘Drained?’

‘Look again, ensign. What else can you see, beyond the lid of sky?’

Pirius shielded his eyes from the sun. Everywhere he looked, sparks slid by. ‘Ships,’ he said.

Nilis pointed to a drifting tetrahedral form, faintly visible, white against blue. ‘See that? It’s a Snowflake. Its builders, who the Assimilators called “Snowmen”, lived far out in the halo of the Galaxy. A billion years ago they built their giant artefacts to record the slow cooling of the universe. We destroyed the Snowmen and confiscated their technology. Now Snowflakes orbit Earth in a great shell as deep as the Moon’s orbit: they are watch stations, I suppose, waiting for any threatening move from the Xeelee – and those huge eyes are turned on Earth too, seeking out signs of insurgence from dissident human factions. Oh, don’t look so surprised, ensign; in any age there are always plenty of rebels.

‘Now – see those streams of ships? At night it’s easier to see their formations as they enter and leave orbit. You know, a surprising amount of the materiel for this war comes from Earth itself. At the equator there are mines that tap the liquid iron of the planet’s core, for mass and energy. The home planet’s very lifeblood is poured into the throat of the war! Already, so it is said, the structure of the core has been so distorted by such mining that the planet’s natural magnetic field has been affected. But don’t worry. The Coalition lifts great stations into low orbit to protect us from any magnetic collapse . . .’

Pirius had learned that Nilis wanted him to speak openly. So he said boldly, ‘Commissary, I’m still not sure what you do all day.’

Nilis laughed. ‘Nor are my superiors.’

‘But your achievements must be significant.’

‘Why do you say that?’

‘Because they earned you trophies. And this.’

‘The apartment? Well, perhaps, though those jealous idiots on the Conurbation Council always keep the best views for themselves!’ He tapped his teeth. ‘You don’t know much about me, do you, Pirius? No reason you should. I suppose my enduring claim to fame is that I am the man who doubled the output of Earth’s farmland – and, of course, of every food production facility in the Galaxy.’ He patted his generous belly. ‘It was long before you were born, of course. But every time you enjoy a hearty meal you should think of me and offer up thanks.’

‘How . . . ?’

Ecology had long been deleted from the Earth. Outside of a few domed parks, the land was given over to nanotechnological machines, which, powered by sunlight, toiled to turn the raw materials of the air and the soil into the bland paste, nano-food, that was the staple diet of the whole of mankind.

‘All I did was to double the efficiency of those labouring little critters.’ Nilis sighed. ‘The technology was simple enough. But still it was a marvellous day for me when the speaker of the Coalition’s Grand Conclave herself brought a handful of nano-dust to a scraped-clean bit of ground – not far north of here, in fact – and released my food bots into the wild.’

Pirius didn’t know how to phrase his questions; he had never met a scientist before. ‘How did you figure out what to do?’

‘By reading history, my boy. Who invented the nanobots that feed us, do you suppose?’

‘I don’t know.’

‘Come, come. What race?’

‘I— human, of course.’

‘Not so.’ Nilis shook his head. ‘The Commission doesn’t lie – that would be very anti-Doctrinal. But it is happy to allow certain inconvenient truths to fade into forgetfulness. Pirius, it was the Qax, our occupiers, who first seeded Earth with nanobots. They did it to make us reliant on them, and later as a deliberate act of the Extirpation: by destroying our ecology they sought to cut our links to our past. And then, when the Qax fell and the Coalition took over, there were simply too many mouths to feed, too much ancient knowledge lost, to resist using the bots to feed the liberated swarms.

‘Nobody knows that Qax machines are feeding them! But I knew, because I was curious, and I dug into various old libraries and found out. Then I checked to see if the Expansion had yet reached the Qax home world. Of course it had, long ago. So I applied for a study grant from my Office. I learned that the Assimilation officers had gathered a great deal of data on Qax nanomachinery, though their studies had been allowed to gather dust for centuries. With that, it was straightforward for me to revisit the basis of the food nanobots and find ways to improve their operation. “Straightforward” – the work of ten years, but that is a mere detail.’

Pirius was impressed. ‘It was a great contribution to the war effort.’

Nilis looked at him quizzically. ‘Well, I suppose it was, though I didn’t intend it that way. My nano-food got me this apartment, and a source of funding – and, more importantly, a power base, of a sort, at least a position of independence. Yes, I’m proud of my work, and I’m certainly not shy of shouting about it when it’s useful. But I certainly didn’t achieve it by thinking in the way we’re all supposed to, with that peculiar mixture of arrogance and narrowness that characterises the Druz Doctrines. I was prepared to look into the murky corners of the past – I was prepared to accept the uncomfortable, paradoxical truth that though we have conquered a Galaxy we are utterly dependent on an alien technology!

‘And, of course, the latitude I won as the Man Who Fed The Galaxy has allowed me to cultivate my garden. Come see. Don’t worry; I won’t ask you to get your hands dirty . . .’

Nilis’s ‘garden’, confined to the concrete troughs, was unprepossessing, just tangles and clumps and spindles of green, crimson and black, some curled together. Everything was small, compact, tough-looking.

Nilis watched Pirius’s reaction. ‘So what do you think?’

Pirius shrugged. ‘All I’ve seen of nature is rats and the algae you have to scrape out of air ducts, and nobody makes a pet of that.’

Nilis laughed. ‘Well, my little gatherings here are nobody’s pets either. I suppose you’d say they are weeds.’ He picked up one scrawny growth, a green stem topped by a gaudy yellow flower. ‘This is a native plant, obviously. Its chlorophyll green has become mankind’s symbol, hasn’t it? – even though we try to stamp it out wherever we find it. Ironic! We understand its biochemistry, of course, but we’ve long forgotten the name our forefathers gave it. I found it growing in the heart of the city – of Lunn-dinn, right here. Our Earth is supposed to be managed, ensign: paved over, milked as efficiently as possible by the nanobots. But even in the cities, where the concrete cracks, a little earth gathers. And where there is earth, plants grow, welcome or not.

‘But look here.’ From a tangle of vegetation Nilis pulled out leaves: one a neat oval shape but jet black, the other almost square and deep red. Nilis said, ‘I found this black-leaf on Earth – but it’s not a native! It’s actually from a planet of Tau Ceti. And this red-leaf isn’t a native either; it comes from a system a thousand light years away. I doubt if these little creatures were brought here on purpose; they travelled as spores in the recycling systems of starships, perhaps, or lodged in the sinuses of unwary travellers. Both come from worlds basically like Earth, though, worlds of Main Sequence suns and carbon-water chemistry, or else they couldn’t survive here.

‘But even on worlds so similar to Earth, life can develop in radically different ways. All these leaves are photosynthetic; they all gather energy from sunlight. But only Earth life uses chlorophyll; the others use different combinations of chemicals – and so they aren’t green. Interesting; you would think that this black shade is actually the most efficient colour for a gatherer of sunlight . . . On each world life is born, like and yet unlike any other life in the universe. Once it’s born it complexifies away, endlessly elaborating, until it has filled a world. And then we come along, with our starships and Expansions, and mix it up, complexifying it further.’

Pirius frowned. ‘If their biochemical basis is so different they can’t eat each other.’

‘Well, that’s true. But these plants coexist anyhow. At the very least they compete for the same physical resources – the sunlight, say, or room in the soil; whoever grows fastest wins. There may be reasons to eat something even if not for the biochemistry; a concentration of some essential mineral fixed by your prey, perhaps.

‘And look at this.’ He moved to another trough and showed Pirius a kind of trellis, no more than ten centimetres high, covered in tiny black leaves, with a green plant draped over it. ‘The miniature trellis is a tree-analogue from the Deneb system,’ Nilis said, ‘and the green plant is a pea, from Earth. The pea has learned to use the frame as a support. And probably the trellis is using the pea for its own purposes, perhaps to attract other Denebian life forms; I haven’t figured it out yet.’ He smiled. ‘You see? Cooperation. The first step to an interstellar ecology, and all happening by accident. It wouldn’t surprise me to come back here in, oh, ten or fifty million years, and find composite life forms with components from biochemical lineages once separated by light years. After all our own cells are the results of ancient mergers between beings almost as divergent, between oxygen-haters and oxygen-lovers.’

As he pottered around the little plants, cupping each gently with his dirt-stained fingers, Pirius suddenly saw how lonely this man was.

‘I’m not sure why you’re showing me this, sir.’

Nilis straightened up, massaging his back. ‘I wish I’d had these troughs built a little higher! Just this, ensign: we live in a universe of endless, apparently inexhaustible richness. Everywhere life complexifies, finding new ways to combine, to compete, to live, endlessly exploring the richness of the possible – indeed, as in this example, actually expanding that richness. Once human society itself showed the same tendency to complexify: no surprise, as we are children of this rich universe. But the Druz Doctrines deny that tendency. The Doctrines try to hold us static, in form, thought, intention – for all time, if necessary.’

Pirius said, ‘The Doctrines have kept mankind united for twenty thousand years, and have taken us to the centre of the Galaxy.’

‘There is truth in that. But it can’t last, ensign. The Doctrines are based on a falsehood – a denial of what we are. And, in the weeds that grow through the tarmac of our spaceports, we see clear evidence of our lack of ability to control. In the social realm it’s just the same – remember those Virtual fan messages you had! The world is much more messy than Commission propaganda allows us to believe.

‘And that is my philosophical objection to the Doctrines, Pirius. That is why I have strained every sinew for years to find a way to win this war – before we lose it, as otherwise we inevitably must. You wouldn’t think we are in peril, looking around. We have covered the Earth, enslaved nature, spread across a Galaxy. We are strong, we are united – but it is all based on a lie, it is all terribly fragile, and it could all fall apart, terribly easily.’

Pirius heard a soft tapping sound. He looked down, puzzled. The concrete platform was becoming speckled with dark little discs: water splashes. Then he felt a pattering of droplets on his bare skin, his hands, his brow, even his hair. Perhaps some climate-control system had broken down.

Nilis sighed and pulled the hood of his robe over his head. ‘Oh, my eyes. Not another shower! I will never finish.’

Pirius looked up. One of those clouds hovered right over his head, its underside dark and threatening. And water was falling towards him, fat drops of it. By tracking back along their paths Pirius could see the drops were falling out of the sky itself.

It was too much; the last of his courage failed him. He turned and ran for the controlled environment of the apartment.

Later that night Pirius was restless again.

The apartment was dark. But as he walked through the rooms a soft light gathered at his feet, and washed into the corners of the room. It didn’t dazzle his night-adapted eyes, but was bright enough for him to see where he was going.

A colder light came pouring in from outside, through the window: a silver light tinged with green.

He walked forward, not allowing himself to think about what he was doing. Maintenance bots followed him with silent, discreet efficiency.

The terrace door was closed. He pressed his hand to its surface, and it dilated.

There was no rain. It looked safe.

Pirius stepped forward. That cool light picked out the lines of the terrace, washed over Nilis’s tiny garden, and sparkled from the broad back of the river beyond. It was an eerie glow that seemed to transform an already strange world.

Deliberately he looked up.

The source of the light was the Moon, of course, the famous Moon of Earth. It was a disc small enough to cover with his thumb. But it was a transformed Moon – and one of Earth’s legendary sights, whispered of even in the Barracks Ball of Arches Base.

The face of this patient companion had gazed down through all of man’s turbulent history. But the face was unchanged no more. Patches of grey-green were spreading across the pale highlands and the dusty maria, the green of Earth life rooting itself in the Moon’s ancient dust. That was why Moonlight was no longer silver, but salted with a green photosynthetic glow.

And a great thread arced out of the centre of the Moon’s face and swept across the night sky towards the horizon. Pirius thought he could see a thickening in that graceful arc as it swept away from the Moon towards the Earth. The arc was the Bridge, an enclosed tunnel that joined the Moon to the Earth – or at least to an anchoring station a few hundred kilometres above the Earth. The Bridge had been built with alien technology captured millennia ago; now the important folk of the Interim Coalition of Governance could travel from Earth to Moon in security and comfort, as easily as riding an elevator shaft.

The Bridge itself, defying orbital mechanics, was unstable, of course, constantly stressed by tides, and it had to be maintained with drive units and antigravity boxes studded along its length. The whole thing was utterly grandiose, hugely expensive, and quite without a practical purpose. Pirius laughed out loud at its folly and magnificence.

The next morning he tried to describe his feelings on first seeing the tethered Moon.

Nilis just smiled. ‘We travel to the stars, but we still must build our pyramids,’ he said enigmatically.


Chapter 9

Two weeks after his return to Earth, Nilis set up a meeting with a man called the Minister of Economic Warfare.

As he prepared for this meeting, Nilis made no secret of his nervousness, nor how much was riding on the outcome. ‘I suppose you’d call Minister Gramm my champion. My nano-food innovation was fundamentally an economic benefit, you see, and so its deployment in the war effort came under the purview of Economic Warfare. Since then Gramm has supported me in my various initiatives – hoping I will pull out another gem!’ He sighed. ‘But it’s difficult, it’s always difficult. The Coalition is very ancient and has its own way of doing things. Mavericks aren’t treated well. Without the shelter of Gramm’s patronage, I’m quite sure I would have been sidelined long ago . . .’

And so on. Pirius and Torec listened patiently to this, for Nilis in his blundering way seemed to appreciate having someone to talk to. But it was hard to be sympathetic. To Pirius Red the bureaucratic problems of working at the higher levels of the Interim Coalition of Governance were somewhat esoteric.

On the day of the meeting, to their dismay, Nilis suddenly decided to take both ensigns with him.

Before they set off Nilis insisted on checking over their uniforms. It did Pirius no good to point out that the smart uniforms took care of themselves better than he or Torec ever could; Nilis nervously examined every seam, every centimetre of beading.

‘Anyway,’ said Pirius, ‘I don’t see what we can add to a meeting with a minister.’

‘Oh, you’re my secret weapon,’ Nilis said, smiling edgily. ‘You are unruly defiance made flesh! Even when tangling with the Coalition, you must never underestimate the power of psychology, ensign.’

Nilis insisted that they were going to walk to the Ministry building – walk across the Conurbation, an Earth city, in the open air. It was a dreadful prospect, but Pirius knew by now that it was no use arguing with the Commissary when he had made up his mind.

Still, Pirius and Torec hesitated on the doorstep of Nilis’s apartment. Pirius had acclimatised to the point where he could sit out in the garden with Nilis, even eat in the open air, but Torec was further behind, and after all to venture out of doors without a sealed-up skinsuit violated every bit of conditioning drummed into them since before they could talk.

‘But it has to be done,’ Torec said grimly.

‘It has to be done.’ Hand in hand they took the first step, out into the light.

Nilis strode off along a road that arrowed between the hulking shoulders of blown-rock domes, straight to the heart of the Conurbation. His robe flapped, the watery sun shone from his shaven head, and a small bot carrying his effects laboured gamely to keep up. For all his insistence on checking the ensigns’ appearance, Nilis himself looked as if he had come straight from his rooftop garden; he wasn’t even wearing any shoes.

He didn’t look back. The ensigns had to hurry after him.

The surfaces of the domes were smooth, polished, some even worked with other kinds of stone. One massive dome, coated with a creamy rock, gleamed bright in the sunlight. ‘The Ministry of Supply,’ Nilis called over his shoulder. ‘Supplied themselves with marble readily enough!’

There wasn’t much traffic, just a few smart cars. But there were pedestrians everywhere, even off the ground. Walkways connected the domes, snaking through the air at many levels in casual defiance of gravity and logic. People hurried along the ways, chattering; others were accompanied by shells of glowing Virtual displays, as if they carried their own small worlds around with them. In some places the walkways would tip up steeply, or even run vertically, but the crowds bustled over them blithely. The people were so immersed in their own affairs they didn’t even notice the unfailing miracles of inertial engineering that enabled them to walk without effort straight up a wall.

Torec was muttering under her breath, some comforting nonsense. But she kept walking. She was doing well; and Pirius felt proud of her – not that he’d have dared to tell her so. You didn’t look up at the open sky, that was the key. You didn’t think about how exposed you were to the wild. You concentrated on the manufactured environment; you kept your gaze on the smooth surface of the road, or on the buildings around you.

But at one point Torec stopped dead. Through a crack in the road surface a bit of green showed, a weed. It was a bit of raw life pushing through a hole in the engineered reality around them. Pirius was more used to green things than Torec, thanks to Nilis’s garden. But here in the wild it was an oddly terrifying sight.

As they pushed into the dense heart of the city, things got still more difficult for the ensigns. People started to notice them. They stared openly as the ensigns passed, and pointed, and peered down from the walkways. The ensigns’ uniforms didn’t help; their bright scarlet tunics stood out like beacons in the Conurbation crowds, who mostly dressed in plain black Commissary-style robes.

Nilis grinned. ‘They’ve never seen soldiers before. And you’re famous, Pirius!’

‘Commissary, it wasn’t even me —’

Nilis waved a hand. ‘Never mind temporal hair-splitting. To these crowds you’re the kid who beat a Xeelee. Don’t let them worry you. They’re just human, as you are.’

Torec frowned. ‘Human maybe, but not like us.’ It was true, Pirius thought. In Arches Base everybody was the same – small, wiry, even with similar features, since most of them had been hatched from the same birthing tanks. ‘But here,’ he said, ‘everyone is different. Tall, short. There are old people. And they’re all fat. You don’t see many fat people at the Front.’

‘No,’ Nilis said. ‘But that’s policy, you see. If you’re kept hungry, if everything in your world is shabby, you have something to fight for – even if it’s just an inchoate dream of somewhere safe and warm and with enough to eat.’

Torec said, ‘So you let us fight for you, while you starve us and let us live in shit.’

Pirius was alarmed, but Nilis seemed to admire her outspokenness. ‘Like it or not, that’s the policy – and since very few front-line troops ever come here, to the heart of things, few people ever know about it . . .’

In the immensity of the city Pirius tried to keep his bearings. The whole of human society was like a great machine, so he had always been taught, a machine unified and dedicated to a single goal: the war with the Xeelee. The people around him, absorbed in their important and baffling bits of business, might seem strange, but they were parts of the greater machine too. He mustn’t look down on them: they were warriors in their way, just as he was, as was every human being.

But he thought of Nilis’s extraordinary ambition of ending this war. Perhaps he, Pirius, a mere ensign, would play a part in a revolution that would transform the lives of every human in the Galaxy – including every one of the confident, jostling crowd around him. In that case he had nothing to fear. Indeed, these people of Earth should fear him.

It was a deliciously non-Doctrinal thought. He always had wanted to be remembered.

‘Ah, here we are,’ said Nilis.

They stopped before another dome, as grand and busy as the rest. Nilis led them out of the glare of day into an antechamber. Much of this dome had been left open; there were partitions and internal walkways, but once inside you could look up and see the great rough sweep of the old Qax architecture itself.

They were subjected to a ferocious security check. Bots clambered over them, their identities were verified, they were scanned for implants, given quickfire tests for loyalty and mental stability, and subjected to many other examinations whose nature Pirius couldn’t even recognise. Most of this was performed by automated systems, but a single human guard was there to overview the process, a blue-helmeted woman from the Bureau of Guardians. Nilis endured it silently, and Pirius and Torec followed his lead.

At last they were released. A small Virtual marker materialised before them and floated off. It led them to a roofless office, deep in the heart of the dome, with a long conference table and a nano-food niche. With a sigh Nilis ordered hot tea.

‘And now we wait,’ he said to the ensigns. ‘We’re on time, but Gramm won’t be. It’s all part of the game of power, you know . . .’

This dome belonged to Gramm’s Ministry of Economic Warfare, he told them. Aside from its specifically military arms, like the Navy and the Green Army and the Guardians, mankind’s police force, and agencies with cultural goals such as the Commission for Historical Truth and the Ministry of Public Enlightenment, the three greatest ministries at the heart of the Interim Coalition of Governance were this Ministry of Economic Warfare, the Ministry of Supply and the Ministry of Production.

Nilis chattered on, ‘Even though they all report in to a single Grand Conclave member – Philia Doon, the Plenipotentiary for Total War – to get anything done you have to deal with all three. Even Minister Gramm can’t deliver anything by himself. But Economic Warfare’s aim is to ensure the dedication of all mankind’s resources to the great goal. To some extent it acts as an intermediary between the other two. And that gives Gramm some leverage. He can be a difficult man, but I couldn’t ask for a more useful ally . . . Ah, Minister!’

Minister Gramm came bustling into the room. Even by the standards of Earth, Pirius thought, he was stupendously fat; his belly pushed out his grey cloak so that it hung over his legs, and his fingers, clasped before his stomach, were tubes of pasty flesh. His scalp was shaven and his cheeks heavy, so that his head was like a round moon.

He brought two people with him, both women. The first he briskly introduced as Pila, a senior advisor, who Nilis had evidently met before. Golden-haired, she was slim, beautiful, expensively dressed, and oddly detached, as if all this was somehow beneath her. She showed no interest in the ensigns.

The second person with Gramm was quite different. Small, round-shouldered, the shape of her body was hidden by the severe cut of her black robe. Her skin was an odd weathered brown, as if she had been irradiated. All her features were small, her nose a stub, her mouth pinched and her hair just a grey scraping over her scalp. Pirius found it hard to judge her age. The smoothness of her skin had nothing to do with youth; it was as if her features had been worn by time. Indeed it wasn’t until she spoke that Pirius was even sure this was a woman.

Nilis bustled forward to greet the Minister, his hand extended, his big bare feet slapping on the polished floor. But the small woman spoke first.

‘So here are our young heroes from the Front.’ She stood before Pirius. Her eyes were deep and dark, hidden in sockets that seemed to have receded into her head. ‘I wish I could smell you – you have about you the burned-metal stench of vacuum, no doubt.’ She reached out a small hand, and made to brush his cheek. To his shock her fingers passed through his flesh and broke into a swarm of blocky pixels. ‘Yes, I’m a Virtual,’ she said. ‘An avatar, actually. I’m too many light minutes from here to be able to contribute. But I couldn’t miss this.’

To Nilis, Gramm said uncomfortably, ‘This is Luru Parz, Commissary. My – ah – consultant.’

Pirius had absolutely no idea who this woman was or what she wanted, and it baffled him that Gramm didn’t even seem to want her here.

But there was no time to think about that, for now Gramm was looming over Torec. ‘What an exotic little creature. The colour of her uniform – the texture of her flesh – why, she’s like a little toy.’ He reached out and laid his fat fingers on her shoulder.

Torec endured this, expressionless. But when his hand slid down her shoulder to her breast, she grabbed his finger and bent it back.

He recoiled, clutching his hand to his crotch. ‘Lethe, I think she broke it!’

Luru Parz was laughing. ‘No, she didn’t. You deserved that, you fat fool.’

Gramm glared up at Nilis. ‘I’ll hold you responsible, Commissary.’

Nilis was trembling with anger, Pirius saw. ‘Well, you have that right, sir. But I point out that it is “exotic little creatures” like these who are fighting and dying on our behalf, even though Earth is little more than a cess-pit of decadence. They certainly deserve more respect than to be treated as playthings, even by a minister.’

Luru Parz opened her mouth to laugh louder. Her teeth were quite black, Pirius saw. ‘He has you there, Gramm!’

Gramm glared at her. ‘Shut up, Luru; sometimes you go too far.’

The slim woman, Pila, watched all this with an air of detachment. ‘If the pleasantries are over, shall we start?’

Still cradling his hand, Gramm slumped in a chair. ‘Let’s get it over.’

Nilis bustled to the head of the room with his bot.

Pirius and Torec cautiously took their seats as far from the others as possible. Luru Parz sat too, but Pirius saw that her Virtual wasn’t perfect, and she seemed to hover above her chair.

A servant appeared – not a bot, Pirius saw, wondering, a human servant – with drinks and a tray of some kind of hot, spicy food, which he set before the Minister. Gramm pushed the fingers of his uninjured hand into the food and began to eat steadily.

A glass of water, Virtually generated, materialised before Luru Parz, and she picked it up and sipped it gently. She saw the ensigns staring at her, and she smiled. ‘Here on Earth, children, there is even an etiquette for dealing with a Virtual guest. High culture, you see. Isn’t that something worth fighting for?’

Nilis was ready to make his presentation. ‘Minister, Madam Parz, Madam Pila, ensigns—’

Gramm growled, ‘Get on with it, Nilis, you bumbling idiot.’ The servant discreetly wiped grease from his mouth.

Nilis pointed dramatically at Pirius. ‘I brought these child soldiers back from the Front for two reasons. First they symbolise our endless war. All across the Front, bright young people are fighting and dying in hordes. And it has been that way for three thousand years.’

Gramm asked, ‘Is this to be one of your interminable moral lectures, Nilis?’

Nilis said urgently, ‘Moral, you say? Don’t we at least have a moral responsibility to try to curtail this endless waste? Wouldn’t that be moral? And that’s the second reason I brought these two home. Because this one, Pirius, will – or would have, in an earlier timeline draft – would have found a new way to strike at the Xeelee. You can see the results in the derelict I brought home to Saturn. Minister, Pilot Officer Pirius showed that we can think differently about the war, even after all this time.’

‘Tell me what you’re proposing, Commissary.’ The Minister sounded languidly bored.

Nilis snapped his fingers. His bot unfolded a white screen and produced a clutch of styluses with a kind of flourish. And above its hide, a Virtual of the Galaxy coalesced. The central bulge was bright enough to cast shadows on the polished surface of the conference table, and its paper-thin disc sparkled with supernova jewels.

‘Here is the Galaxy, with its four hundred billion stars,’ Nilis said. ‘I have consulted the archives of the Navy, the Green Army, and other military groups. And here are their current targets for military action.’ He snapped his fingers again. A series of bright green specks lit up across the Galaxy’s image. ‘You can see there are still a few in the disc – pockets of resistance we’ve yet to clear out – and more in the halo, beyond the range of this image. But the main action is of course at the Front.’ This was a sphere, emerald green, embedded in the Galaxy’s central bulge. ‘It’s an impressive disposition, the culmination of a grand military ambition. But our strategy is missing one crucial element.’

A new Virtual coalesced in the air, before the Galaxy image. It was another spiral, looking like a cartoon version of the star city behind it.

Pirius recognised it immediately. ‘That’s the Baby Spiral,’ he said. ‘It’s inside the Front – the system at the very centre of the Galaxy.’

Nilis said, ‘Quite right, ensign. But look here . . .’ The image magnified until the centre of the Baby Spiral loomed large and bright and its crowded arms feathered off into the surrounding darkness. Nilis pointed to an unassuming speck of white light, just off-centre from the spiral’s geometric heart. ‘Ensign Pirius, can you tell us what that is?’

‘That’s Chandra. Sir, the Xeelee’s Galactic Prime Radiant is based at the three-million-stellar-mass black hole at the centre of the Galaxy. The Xeelee seem to use it as their operational command post.’

Nilis nodded. ‘Good, good.’

‘Yes,’ said Luru Parz. ‘And a summary appropriately hedged with qualifications.’

Gramm glared at her. ‘What do you mean by that?’

‘“Seem to use it” for this and that . . . Don’t you think it’s extraordinary, Minister, that after three thousand years of siege warfare around this Prime Radiant we know so little about it, and indeed about our foe?’

Gramm turned away from her. ‘Make your point, Commissary.’

Nilis said, ‘My point is this.’ He turned to the display dramatically. ‘The Prime Radiant is surrounded by military targets, as you can see. But the Prime Radiant itself is not a target.’ He looked at their faces, waiting for comprehension to dawn.

‘And,’ Gramm said around a mouthful of food, ‘you’re saying it should be.’

‘Of course it should! The Prime Radiant is properly named, for it is in a real sense the source of the Xeelee presence in our Galaxy. And if we could strike at it—’ He snapped his fingers again. Suddenly the centre of the Baby Spiral glowed emerald green, and one by one the other lights went out. ‘Minister, take out the source and all these other targets, which are downstream of it in a logical sense, are essentially taken out too. Why, it’s a question of economics. If you shut down the factory, you are saved the expense of picking off its products one by one. Take out the power plant—’

‘Yes, yes. Get on with it, man.’

‘This, sir, is how I believe we should be fighting this war. What I’m asking for is the initiation of a new project. Its ultimate goal will be specific: the destruction of the Xeelee Prime Radiant.’

Through the fog of his verbiage, Nilis’s meaning suddenly became clear. Pirius felt a deep thrill run through him. To strike at the Prime Radiant itself!

The meeting was continuing. Pirius tried to focus.

Gramm picked his teeth. ‘What a wonderful imagination you must have, Commissary. But is that all you have?’

‘Minister—’

‘Do you imagine that in the long millennia of this war nobody has come up with such an obvious tactic? Don’t you suppose that if it were ever possible it would have been done by now?’

‘But if you won’t even think it through—’

Unexpectedly Gramm turned to Pirius. ‘Why don’t you take the floor, ensign?’

‘Sir?’

‘You’re the hero of the hour. You downed a Xeelee; that’s why you’re here. Why don’t you explain to us why the Commissary’s suggestions are a fantasy? If I asked you to take out the Prime Radiant, how would you respond?’

Pirius stayed where he was, uncertain and embarrassed. But Nilis shrugged and sat down.

So Pirius stood up, walked to the front of the room and thought for a moment. He waved his hand to banish Nilis’s expensive Virtual displays, leaving only the white board, and he picked up a stylus. With an apologetic glance at Nilis, he drew a red asterisk at the right hand side of the board. ‘Sir, I believe there are three fundamental problems. First, even if we could get through the Xeelee defences in the region of Chandra’ – he tapped the asterisk – ‘we don’t have any weapon that can strike at a black hole, and whatever the Xeelee are doing with it.’

‘Of course not,’ said Luru Parz. ‘How could we since we’ve put no effort into finding out what the Prime Radiant actually is? . . . Go on, ensign.’

Pirius drew a red circle around the asterisk. ‘Second problem. We can’t get through to Chandra anyhow, because if we could get close enough to engage the Xeelee’s inner defensive cordon, they would surely out-fly us, out-think us. Their equipment is better than ours. Most important, their computing capability is superior.

‘And third’ – Pirius drew a dotted line reaching back to the left of the asterisk, and cut it through with a vertical line – ‘we can’t even get that close, because of FTL foreknowledge. The Xeelee would see us coming and shoot us down before we left our bases.’ He hesitated, looked at his sketch and went back to his seat.

He won an ironic slow clap from Gramm. ‘Admirably summarised.’ The Minister raised an eyebrow at the Commissary. ‘Nilis? I hope you won’t claim now that you have a solution to all these problems?’

‘No, sir. Not all of them. But, thanks to Pirius and his companions, I can solve one.’ He walked to the white board, picked up a stylus and tapped at the red circle Pirius had drawn around the Prime Radiant. ‘We may have a way to beat Xeelee processing power. It’s uncertain – Pirius Blue and his colleagues improvised it in the middle of combat – but we can take the concept and build on it. Minister, we can out-think the Xeelee. I know that’s true because we’ve done it once already. And if one of these ancient obstacles can at least in principle be overcome, then perhaps we can defeat the rest. Suddenly we see a chink of light; suddenly we have hope.’

Luru Parz was nodding. ‘Yes, yes. It was this strange news from the Front which drew my attention too. A new hope.’ And that was why she had forced her way into this meeting, Pirius saw, apparently over the objections of a minister. Whoever this strange woman was she had power – and her ambition seemed to be a mirror of Nilis’s.

Gramm glared at Nilis. ‘And that’s all you have to say? This is the case you’re going to put? Can you not see, Commissary, how you will make an enemy of almost everybody in authority if you go around claiming that better minds than yours have, for millennia, been pursuing the wrong targets – with the wrong weapons too?’

Pirius saw that Nilis was struggling to control his anger. ‘Those “better minds” have been locked into a rigidity of thinking for those long millennia, Minister.’

‘Don’t go too far, Commissary,’ Gramm said.

Nilis dismissed that with a wave. ‘I’m well aware that it wouldn’t be your decision alone, Minister, so let’s not play games. All I want at the beginning is seedcorn funding, enough to get us to proof-of-concept of the pilots’ new closed-timelike-curve computing paradigm. When that’s successfully demonstrated, we can move to the next stage and ask for further funding to be released, stepwise. The political and financial control of the Coalition and the relevant Ministry over every stage of the project would be absolute—’

‘You can bet your life it would,’ Gramm shouted.

‘Ask for more,’ Luru Parz said immediately.

Nilis looked confused.

‘Ask for more,’ she said again. ‘We work in ignorance. We’ve seen that today. We have to start a new programme of inquiry; we have to understand our enemy, at last. We can begin with your captive Xeelee, Commissary. But we have to find out more about them – especially their Prime Radiant – if we are to defeat them.’

Nilis had no choice but to nod. ‘You’re right, of course.’

Luru pressed Gramm. ‘Minister, these requests are undeniably reasonable – and politically will be hard to refuse. After all Nilis and his heroes and his captive Xeelee have made an undeniable stir here on Earth. If there was no follow-up, questions would surely be asked. Even under the Coalition, public opinion counts for something.’

Gramm grunted. ‘The power of the mob. Which the Commissary no doubt intended to stir up when he marched his two pet soldiers through the streets of the Conurbation.’

Pirius glanced at Nilis. Could it be true that Nilis had been so manipulative as to use them to further his own ends in such a way? There was much of the doings of Earth he had yet to understand.

But he had listened to this meeting unfold with increasing irritation. He felt bold enough to speak again. ‘Minister, Commissary – I’m sorry – I don’t understand this talk of control and caution and stepwise funding. Isn’t winning the war what this is about? Why don’t we just do this?’

Gramm raised his eyebrows. ‘Bravely spoken,’ he said with quiet menace. ‘But no matter what gossip you’ve heard in your barracks at the Front, we don’t have infinite resources, ensign. We can’t do everything.’

‘But it’s not just that,’ said Luru Parz. ‘Ensign, my dear child, how sweetly naïve. you are – but I suppose you have to be or you wouldn’t be prepared to fight in the first place. Is winning the war really what we want to achieve? What would Minister Gramm do all day if there were no more need for a Minister of Economic Warfare? I’m not sure our system of government could withstand the shock of victory.’

Gramm glared at Luru Parz, but didn’t challenge her.

Recklessly Pirius said to Gramm, ‘I don’t care about any of that. We have to try to win the war. It’s our duty. Sir.’

Gramm looked at him, surprised, then threw his head back and laughed out loud, spraying bits of food into the air. ‘You dare lecture a minister on duty? Lethe, this pet of yours has spirit, Commissary!’

‘But he’s right,’ Nilis said, shaking his shaven head gravely.

Luru pressed again. ‘So he is. You have to support this, Minister.’

Gramm growled, ‘And I will be flayed in Conclave for it. I would have thought you would be the most conservative of all of us, Luru Parz.’

She smiled. ‘I am conservative – very conservative. I just work on timescales you can’t imagine.’

Gramm actually shuddered, hugely. Again Pirius wondered who this woman was, what hold she had.

Pila, Gramm’s elegant advisor, watched this wordlessly, her lips upturned with disdainful humour. Throughout the whole of the meeting, as far as Pirius could remember, she hadn’t said a single word.

When the meeting broke up Nilis came to the ensigns, his eyes shining. ‘Thank you, thank you. I knew my hunch was right, to bring you here – you have made all the difference! “Project Prime Radiant” – that’s what we’ll call it – Project Prime Radiant was born today. And the way you spoke back to the Minister – I will be dining out on that for years to come!’

Torec glared at Pirius, who said dolefully, ‘Yes, sir.’

‘And now we have work to do, a great deal of work. The Minister has given us seven weeks to report – not long, not even reasonable, but it will have to do. Are you with me, ensigns?’

Pirius studied this flawed old man, a man who had dragged him from his training, from his life, had hauled him across the Galaxy and then paraded him to further his own ends – and yet, flawed though he might be, Nilis was working for victory. Pirius could see no higher duty. ‘Yes, sir.’

Nilis turned to Torec. ‘And you won’t be worried about being turned out of your job, when we win the Galaxy?’

Torec smiled. ‘No, sir. There are always more galaxies.’ Her tone was bright, her smile vivid.

But Pirius saw Nilis pale at her words.


Chapter 10

On Quin Base you lived inside the Rock.

Once this Rock had been nothing but a lumpy conglomerate of friable rock, ice and dirt. Now it had been hollowed out and strengthened by an internal skeleton of pillars of fused and hardened stone.

The Rock’s inner architecture was layered. You spent most of your off-duty time in big, sprawling chambers just under the surface. Here you ate, slept, fornicated, and, perhaps, died. Beneath the habitable quarters was another layer of chambers, not all pressurised, with air and water purifiers, and the nano-food bays which processed rivers of grunt sewage. Right at the heart of the Rock were more essential systems yet: weapons shops and stores, a dry dock area for small craft.

But Pirius Blue and his crew spent most of their time on the surface. As Service Corps recruits, their job would be to support infantry in combat conditions. And so their training began with basic infantry work.

Which turned out to be very basic indeed.

Under Captain Marta’s watchful glare, in squads of a hundred or more, skinsuited cadets were put through hours of parade drill. Then there was the physical work: they bent, jumped, lifted, wrestled, endured endless route marches.

And they ran and ran and ran, endless laps of the trampled crater rim that seemed to be Marta’s favoured form of torture.

Cohl, gasping, complained to Pirius, ‘You’d train a rat like this.’

Pirius forced a laugh. ‘If they could teach a rat to hold a spade you wouldn’t need infantry grunts at all—’

‘No talking!’

And off they ran again, glued to the asteroid dirt by their inertial belts.

It seemed as if every cadet on this Rock was younger than the Navy crew, save only This Burden Must Pass; every one of them was fitter, including Burden. It was galling that the Claw crew came last or near last in every exercise they were put through, and had more work inflicted on them as ‘punishment’. The younger ones with their hard little bodies actually seemed to relish the sheer physical joy of it.

And it went on for hours. After a few days, sleep became the most important element in Pirius’s life, to be snatched whenever he could in the brief hours they were left alone before reveille, or out on the surface between punishing routines. He even learned to catnap standing up.

It was very different to Navy training. Much of the training for flight crews was specialised, highly intellectual, with physical training focusing on fast reactions, fine control, endurance – it was a unifying of mind and body, so that both could work effectively and efficiently under the intense conditions of combat. The very geometry of Arches Base, with its n-body architecture of plummeting asteroids, was designed to stimulate, to train you from birth to be free of vertigo, to judge shifting distances and motions on an interplanetary scale.

But Army grunts didn’t have to fly FTL warships. Here there was nothing more stimulating than dirt. Navy jokers always said that all grunts had to know how to do was dig and die, and now that Pirius was cast down among them he was starting to suspect it was true.

Nothing could help poor Enduring Hope, though. No amount of effort seemed to shift a gram of fat from his body, and he always trailed in last.

As Captain Marta inflicted her punishments on him, she always kept the rest of the training group, hundreds of them sometimes, waiting at attention in their sweat-filled skinsuits. As Hope slogged through his lonely circuits, their resentment was tangible.

For Pirius, things slowly got more bearable.

After a couple of weeks he could feel some of the fat falling off his body, and his muscles didn’t ache quite so much as they had after his first outings. His body was still young and was responding to the exercise, and he was not deprived of food, which he ate ravenously. He would never admit he enjoyed it. But he knew he was growing healthier, and he took some pleasure from the glow of his muscles.

He learned to use the correct Army rankings: colonel, not commander, sergeant, not petty officer. That at least lubricated the friction with the officers, none of whom had any time for Navy ‘flyboys’. It turned out that most officers here belonged to the elite regiment known as the Coalition Guard, who even looked down on the rest of the Army.

The culture of these infantry troops was very different from the Navy, but slowly he began to perceive their fundamental pride. This war fought with starships had a surprisingly primitive base. There was ground to be held everywhere, on planets full of people and docks and weapons factories, on Rocks thrown into the battle zone. If the ground was lost, the battle was lost. And if you were infantry you held the ground; if you were infantry you were mankind’s fighting force, and everybody else was just support.

Even the horror of their surroundings in the barracks began to wear off.

At first they felt as if they had been thrown into a pit of strange, subhuman animals. They were surrounded by smooth-skinned, lusty kids; it seemed to Pirius that whichever way you looked somebody had his dick out. ‘It’s like being in a Coalescence,’ Cohl whispered, horrified, her eyes wide.

It certainly wasn’t like Arches. There the instructors – combat veterans, even if they were invalided out – were role models for the cadets, and discipline was comparatively light. Most adults here were keepers, not teachers. It was all very dismaying.

But gradually, in their way, these strange swarming kids seemed to accept the Claw crew. Jabbering in their own strange, rapid dialect, the cadets would show them the way to the refectories and showers and delousing blocks. Others showed them simple tips on how to make your life easier: for instance if you saved some grease from your food and rubbed it into the inside of the joints of your skinsuit, the chafing was eased a lot. Once when Pirius stumbled during one of Marta’s endless route marches, a couple of them came over and helped him up.

In the barracks one night, another offered to share her Virtual with him. It was a drama, a crude soap opera full of strong plot lines and tear-jerking emotions, one of a whole series pumped out endlessly by story-telling machines, all different yet all the same. Pirius watched a little to be polite, then slipped away when his host fell asleep.

And he became accustomed to visitors in the night: a smooth round face hovering over his, a brush of lips on lips, a small hand probing under his blanket. These approaches came from boys, girls and various combinations. Gently, with a smile, he pushed them away. He felt his life was complicated enough for now.

There was bound to be intense companionship here. After all this was the front line of a war zone. You grew up with the people around you, and you knew you might die with them.

Death seemed always near. The very architecture of the Rock reminded you that the Army wasn’t in the business of preserving your life. If an attack were to come, the Rock’s pressurised layers would crush down. The cadets were a shield of human flesh and blood that might protect the Rock’s really valuable cargo, the weapons and ships at the core, a little longer.

People were expendable. Of course that was true across the Front, in every branch of the services. Pirius had been brought up to believe he wouldn’t even have been given his life in the first place if not for the strength and steely will of the Coalition, and it was his duty to give up that life whenever he was asked.

But the economic logic of war was brutal. At least as a pilot, the extensive training invested in you made you worth something. Here, among these Army grunts, the training was a good deal cheaper; and the grunts were a lot more disposable as a consequence. It was a chilling, desolating thought, which no amount of Doctrinal justification made easier to bear.

And so these children turned to each other for comfort.

Anyhow the situation got better, bit by bit. But not for Enduring Hope.

Hope withdrew into himself; he became grey, oddly sickly, and was always exhausted. His broad, soft face, between those protruding ears, rarely showed a smile.

Pirius knew Captain Marta wasn’t trying to destroy Hope but was attempting to break him down to build him up. But, he feared, she was getting it wrong. Pirius couldn’t see a thing he could do about it.

It came to a head at a roll call.

It was the thirty-fourth day after Pirius’s arrival here. Once again Enduring Hope had been the last to finish his run. The silence of the waiting cadets hid a wave of resentment that would break over Hope once he got back to the barracks.

But today, as he stood in his place in the line, wheezing, his body heaving with the strain of breathing, Pirius saw a spark of defiance.

Holding her data desk, Captain Marta called him. ‘Tuta.’

‘My name,’ he said, ‘is Enduring Hope.’

‘Two more laps,’ Marta said levelly. ‘Increased load.’

Still gasping, Hope stumbled out of his place in the line and prepared to resume his run. Over the open loop Pirius could hear a barely muffled grumble as the cadets prepared to wait in their skinsuits even longer.

Enough, he thought. This is my fault, after all. He stepped forward. ‘Captain Marta.’ Every eye save the Captain’s were on him.

Marta inspected her data desk. ‘I told you, cadet. No questions.’

‘His name is Enduring Hope.’

Hope heard him and stopped; he turned, astonished, hands on his knees. ‘Pirius,’ he said between gasps. ‘Shut it.’

Marta said, ‘If you’re so keen to share his punishment, you can take it for him.’ She touched her chest. The weight on Pirius’s shoulders increased suddenly, like a heavy load being dropped on to his back. ‘Three laps,’ she said.

He walked stiffly out of line and began to plod towards the crater path.

Hope said, ‘No, sir. I won’t have him take my punishment for me.’

‘Four laps, Pirius.’

‘Captain—’

‘Five laps, increased load.’

Again the burden on Pirius’s back increased. He heard nothing more from Hope, who returned to his place in line.

Pirius traced the now familiar route, around and around this ancient splash in the Rock. His footprints shone pale in regolith that weathered quickly in this ferocious radiation environment, so close to the heart of the Galaxy.

He was already tired from his own training, and the increased load was the heaviest he had yet had to bear. Even after one lap his heart was thumping, his lungs pulling, a blistering headache locked across his temples, and his stressed knees were tender. But he kept on, and counted off the laps: two, three, four.

As he neared the end of his fifth lap Marta came to stand at the end of the course, her artificial half-torso gleaming by Galaxy light. He didn’t acknowledge her. He ran right past her, ran past the finish line. She let him run on, but she increased the load again. And when he repeated the stunt after the next lap, she increased it again.

By the end of the tenth lap he could barely see where he was going. And yet still he raised one foot after another, still he pounded over the churned-up dirt.

This time, as he passed Marta, she touched a control on her chest.

His suit locked to immobility. Suddenly he was a statue, poised in mid-step, unbalanced. He fell, feather-slow. He hit the ground and finished up with half his face buried in carbonaceous dirt. His lungs heaved, but he could barely move inside the suit.

Marta crouched down so he could see her face with his one exposed eye. Over the voice loop he thought he could hear the whirr of exoskeletal multipliers. She said, ‘It’s not my job to kill you, cadet.’

‘Sir.’

She leaned closer. ‘I know your type. I could see it in your face the minute you landed. That’s why I’ve picked on your fat friend, of course. To flush you out.’

‘Sir.’

She hissed, ‘Do you imagine you’re a hero, Pirius? Do you think you’re special?’ She waved a hand. ‘Look at the sky. At any moment there are a billion human beings on the front line of this war. And do you imagine that out of all that great host you will be noticed?’

He struggled to speak. ‘That’s my ambition. Sir.’

She leaned back. ‘If I release you, will you keep running?’

‘Sir.’

‘What do I have to do to keep you from killing yourself?’

‘Artillery.’

‘What?’

‘There is an artillery unit, here on Quin.’ It was true; Burden had told him. ‘Send Enduring— uh, Tuta there. He’s an engineer. With respect, sir.’

She grunted. ‘I’ll take it on advisement. But next time you pull a stunt like this, cadet, I’ll let you kill yourself for sure.’

‘Noted, sir.’ She got up and walked away, leaving him lying in the dirt. Cohl, Burden and a couple of other cadets came to carry him back to the airlock, where they had to cut him out of his locked suit.

It took a couple of days to come through, but Enduring Hope’s transfer to a platoon of monopole-cannon gunners was confirmed.


Chapter 11

Pirius Red’s cockpit was just a jet-black frame, open to space, very cramped. Through the open frame he could see the pale yellow-gold stripes of Saturn’s cloud tops turning with majestic slowness. There were no physical controls, only Virtual displays and guide icons that hovered before his chest. The only other light was the soft green glow of the suit’s biopack. It was a lash-up.

But at least the cockpit was human-built, unlike the rest of his craft.

When he glanced over his shoulder he could see the sleek, slim form of the ship’s main body, and the flaring, stunningly graceful shape of its wings. The hull was utterly black, black beyond any human analysis, so black it seemed that not a single infalling photon of Saturn light was reflected. This was the nightfighter disabled and captured by his own future self, Pirius Blue.

It was hard to believe this was happening. Today, six weeks after arriving on Earth, in the heart of Sol system itself, Pirius Red was to fly a Xeelee ship.

For a boy brought up at the centre of the Galaxy, the sky of Sol system was dismal, empty, its barrenness barely broken by the few stars of this ragged spiral-arm edge and the bright pinpoint of the sun. Even Saturn was surprisingly dim, casting little light; the immense planet might harbour the mightiest concentration of firepower in Sol system, but it seemed oddly fragile. He wondered briefly how it might have looked in the old days when its tremendous rings of ice and dust had not yet been burned up as fuel and weaponry. You couldn’t even see the Core. Nilis had told him that from here the Galaxy centre should be a mass of light the size of the Moon, brighter than anything in Earth’s sky save Sol itself. But Galaxy-plane gas clouds hid it. The earthworms didn’t even know they lived in a galaxy until a few centuries before star flight began.

But today he didn’t care about earthworms. To Pirius, sitting here, this bare Galaxy-rim sky was a wild, exotic space, and to be at the controls of a genuine nightfighter was an unimaginable adventure.

He said to himself, ‘Life doesn’t get any better than this.’

A scowling face, no larger than his thumbnail, popped into existence before his eyes. ‘What’s that, ensign?’

‘Nothing, sir.’

This was Commander Darc, a sour, middle-aged, evidently competent Navy officer. The Navy hierarchy had insisted that one of their own be Pirius’s only contact during the trial itself, and Pirius wasn’t about to argue.

‘You OK in that cage? If you want us to pull you out—’

‘I’m fine.’ Pirius smiled, making sure his face was visible behind the visor.

Darc growled, ‘Yes, I bet you are. Shrunk to fit, eh, ensign?’

That was a jab about Pirius’s compact frame. ‘If you say so, sir.’

‘Listen up.’ The mission clock was counting down, and Darc began his final briefing. ‘The cockpit we built for you is obviously normal matter, baryonic matter.’ Pirius still wasn’t sure what that meant. ‘But the hull of the ship itself, including the wing stubs, is made of another kind of matter called a condensate. Now, condensate doesn’t have normal quantum properties . . .’

Pirius flexed his gloved fingers experimentally; icons sparkled around Darc’s disembodied, shrunken head.

If a chunk of matter was cooled to extremely low temperatures – a billionth of a degree above absolute zero, or less – the atoms would condense into a single quantum state, like a huge ‘superatom’, marching in step like the coherent photons in a laser beam. Such a state of matter was called a ‘Bose-Einstein condensate’, though Pirius had no idea who Bose or Einstein might have been.

‘We don’t know how to make such stuff at room temperatures,’ Darc said. ‘Or how to make it dense; our lab condensates are so thin they are scarcely more than vacuum. But condensate has useful properties. For instance if you add more atoms they are encouraged to join the condensate structure.’

Pirius thought about that. ‘A condensate is self-healing.’

‘The physicists would say self-amplifying. But yes; so it seems. You do understand that only your wing stubs are condensate. The wings themselves, when unfolded, are the basis of your sublight drive and are much more extensive. And they aren’t material at all . . .’

There was a lot of tension with the Navy crew assigned to the Project. Darc had spent his career in the Solar Navy Group; Pirius had learned that he’d never been deeper into the Galaxy than the Orion Line. Solar would be mankind’s last line of defence against the Xeelee in case of the final collapse, and was itself an ancient force whose officers were fiercely proud of their own traditions. But Pirius had heard a lot of muttering about the ‘inbred little freaks’ from the centre of the Galaxy who were getting all the attention.

But Pirius was in this seat, not any of them.

Pirius knew that Nilis was aboard one of the escort ships, no doubt listening to every word. And he wished Torec was here to see this. Torec had fought for the privilege of being pilot on these trials. Given where she had got to in her training back on Arches, she was in fact marginally better qualified than Pirius. But Nilis had assigned her to another part of the project, the development of his ‘CTC computer’, as he called it, his closed-timelike-curve time travel computing machine. Nilis made it clear that he regarded the CTC-processor work as just as important as experiments with the Xeelee ship, and she had had to accept the assignment.

Anyway in Pirius’s mind there had never been any question about who should get this ship; in a sense it was already his.

Darc was still talking. ‘The cockpit you’re sitting in is all ours, a human construct, Pirius. You’ve got full inertial protection in there, and other kinds of shielding. And we believe we have achieved a proper interface of your controls with the ship’s control lines. It was technically tricky, they tell me. More like connecting an implant to a human nervous system than hacking into any electromechanical device.’

‘Sir, you’re telling me you’re not sure if it’s going to work.’

‘Only one way to find out, ensign.’

It was hard to concentrate, sitting here in this cockpit. Of course this wasn’t all for Pirius’s benefit; Darc, a career officer, was taking the chance to grandstand for audiences of his own.

The icons before his face were tantalising. Only one way to find out. Pirius was in the hot seat; for once in his life he had power over events – and here, not Darc, not Nilis, not even Pirius Blue could get in his way.

He spread open his hands.

There was a shiver. It was like a breath on the back of his neck, or the touch of Torec’s fingers on his back when he slept.

He turned. The nightfighter’s wings had opened. They swept smoothly out of their condensate stubs to become a billowing black plane, like a sheet thrown over some immense bed. He knew that these were not material, not even anything so exotic as condensate. They were constructs of spacetime itself.

And they pulsed. The ship seemed poised, like a tensed muscle. He could feel it.

Suddenly the ship was alive; there was no other word for it. And despite the worst predictions of the doom-mongers, even though he knew he was triangulated by a dozen starbreaker beams and other weapons, the ship waited to do his bidding. He laughed out loud.

Darc’s face was hovering before him, a shining coin, purple with rage. ‘I’ll feed you to the recyclers if you try another stunt like that, you little runt!’

No, you won’t, Pirius thought. You won’t dare. In the Conurbations of Earth I’m a hero. It was an unexpected, delicious, utterly non-Doctrinal thought. He had the power – and Darc knew it.

‘Awaiting permission to start the trial, sir,’ Pirius said, carefully keeping his voice level.

Darc’s mouth worked, as if he was chewing back his anger. Then he said, ‘Do it.’

Pirius selected hovering icons and gathered them together with gentle wafts of his hands. Then he pointed.

The sparse stars blurred, turned blue. Saturn crumpled like a wad of golden tissue, vanished. Then the stars settled back, like a curtain falling, and it was over almost before he knew it had begun.

There should have been no kick in the back, no sense of acceleration; if the inertial shield failed by the slightest fraction he would have been reduced to a pulp. And yet he felt something, as if his own body knew it had taken a great leap.

‘. . . hear me? Respond, ensign. Darc to Pirius. Respond—’

‘Yes, sir, I’m here.’

There was a perceptible delay before Darc replied, ‘Ensign, you travelled light seconds at around three-quarters light-speed.’

‘Just as per the flight plan.’

‘You even stopped where you were supposed to.’

Pirius glanced back over his shoulder. Saturn, the only object in his universe large enough to show a disc, had been reduced to a tiny yellowish spot. He should have felt even more isolated, he thought, exposed. But all he felt was power. With this ship he could go anywhere, do anything.

And the test had barely begun.

‘Sir, do you want me to bring her back?’

‘You sit tight,’ Darc snapped. ‘That fly is going to get a thorough checkout before it moves another centimetre – as are you. We’re coming as fast as we can.’ And so they were, Pirius saw. Staring towards Saturn, he made out a small flotilla of ships, gradually drifting across the background stars.

He pressed his hands to his thighs, resisting the temptation to take off once more.

Nilis loomed huge over the nightfighter. With its wings furled the ship would have rested in the palm of the hand of this kilometres-high Virtual, Pirius thought.

It ought to have been an absurd sight, even a faintly revolting one; Nilis’s head was the size of a Spline starship, every blocked pore in his aged skin a pit like a weapons emplacement. But Pirius was back in orbit around Saturn now, and the planet’s subdued golden light oddly filled up the Virtual image. And wonder was bright in Nilis’s tremendous eyes.

‘Defects in spacetime,’ Nilis said. ‘That’s what the wings of a nightfighter are. Flaws in the structure of spacetime itself. And look here.’

He waved his immense hands and produced another gigantic Virtual. This one showed the Xeelee nightfighter in flight, the beautiful, elusive, bafflingly complex motions of its wings of flawed spacetime. Nilis replaced the true image with a schematic. The ship was overlaid by a framework, a kind of open tetrahedron, with bright red blobs at its four corners. The tetrahedron went through a complex cycle of deformations. It closed like an umbrella, its legs shortening as they moved, then they would lengthen before the ‘umbrella’ opened again and the frame returned to its starting configuration.

‘This is a schematic of the wings’ motion,’ Nilis said. ‘See the way the wings change their shape. You have to think of spacetime as the natural medium of the craft. It is like – like a bacterium embedded in water. To a small enough creature, water is as viscous as treacle, and in such sticky stuff swimming is difficult, because if your recovery stroke is the same as your impulsive stroke you pull yourself back to where you started. So what bacteria do is adopt different geometrical shapes during the first and second parts of the stroke, to pull themselves forward. It’s called a geometric phase, a closed sequence of different shapes.

‘Pirius, the nightfighter is embedded in spacetime as surely as any bacterium in water. By pulsing through their sequence of shapes, the wings of the nightfighter are clearly using a geometric phase to control and direct the ship’s motion. It’s a shapeshifting drive – nothing like a rocket, no need for anything like reaction mass to be thrown out the back of your ship – really quite remarkable. And quite unlike the principles on which human sublight drives are based.’

Pirius understood, if vaguely. Human-designed drives pushed, not against spacetime itself, but against the vacuum, the seething quantum foam of virtual particles that pervaded space. At the heart of such a drive was an extended crystalline substrate, made to vibrate billions of times a second. As the substrate passed through the quantum foam, electric fields were induced in its surface by the foam’s fluctuating forces, fields dissipated by spraying out photons. If you arranged things right, so Pirius had been told in cartoon-level lectures, you could use those shed photons to push you forward.

‘Our drives work all right,’ Nilis said, ‘but they are slower than the Xeelee drive. And they break down constantly. Those crystals are expensive, and they shatter easily.’

Pirius knew that. You had to carry a rack of spares for a journey of more than a few light hours. ‘And besides,’ he said slowly, ‘the Xeelee method sounds more—’ He couldn’t think of the word.

Nilis smiled hugely. ‘Elegant?’

‘I guess so.’

‘Thanks to your brave work today we understand the source of that elegance a great deal better. But still there are questions. Swimming in spacetime is an odd way to do things. This is a method that would work best in regions of highly curved spacetime, where you can get more traction – say, around a black hole.’

‘We know the Xeelee infest Chandra.’

‘Yes, and that offers us all sorts of clues about them. But they also have to operate in environments like this, far from any dense concentrations of matter, where spacetime is all but flat. In fact, if the spacetime was perfectly flat the drive couldn’t work.

‘And why use spacetime defects as the basis of your drive in the first place? There was a time, in the moments after the Big Bang singularity, when such things were common, for the orderly structure of the swollen spacetime we inhabit was still forming. There were points, loops, sheets—’

‘The point defects are monopoles.’

‘Yes. That’s why monopoles are useful weapons – one defect can interfere with another. Spacetime was heavily curved too. I suppose if you were designing a drive system then you might naturally pick defects and spacetime-swimming as your way to work. It isn’t nearly so obvious now – and hasn’t been since microseconds after the singularity. So why use it? And then there is the question of the Xeelee themselves. Where are they?’

That leap confused Pirius. ‘Sir?’

‘No matter how closely I inspect this craft I can only find machinery, layer upon layer of it. No sign of a crew!’

‘I don’t know what that means.’

‘Nor do I – not yet.’ The immense ghostly Virtual leaned forward, and a glistening eye the size of a Conurbation loomed eagerly over Pirius. ‘Still, I do think we’re getting somewhere. The word “Chandra”, you know, is very ancient – pre-Occupation. Some say the black hole is named after a scientist of antiquity. Others say that the word means “luminous”. Well, if luminous it is, I don’t think Minister Gramm is going to enjoy the sight of what Chandra is beginning to illuminate, for us!’


Chapter 12

Alone, her skinsuit stained dark grey by Moon dust, Torec clambered through the remains of an exotic matter factory.

This place had been built twenty thousand years ago by the Qax, alien occupiers of Earth. After the rebellion that had forced the Qax out of Sol system, all the equipment had been stripped out and the roof smashed open to the black sky. You could still see small blast craters and bits of wreckage left over from that ancient turmoil. And the gaunt walls remained, broken sheets of lunar concrete that cast long, sharp shadows over the undulating dust of the Moon ground.

While Pirius had been flying a nightfighter among the moons of Saturn, she had been stuck here a month already. There were three weeks left before the deadline Gramm had set, and the final demonstration of Nilis’s prototype CTC-processor, his time travel computer, would be due. Torec longed for those weeks to be up.

Torec was always aware of Earth, high in the sky. The great arc of the Bridge was easily visible – stunning, unnatural, disturbingly defying logic. And she could see the layers of defences that surrounded the home planet: the circling Snowflakes, the crawling specks of patrolling warships. Even seen from its Moon, Earth bristled with fortifications.

It was only in these ruins, half an hour’s hike from the development base, that she felt at ease. When she walked here Earth’s bright blue was eclipsed by the broken masses of the walls, and she could imagine she was far away from here, not in Sol system at all. And the best thing was that the earthworm techs she had to work with never came here.

An alarm chimed softly in her helmet. The latest integration test was due to begin, a full-scale run of the CTC processor prototype. It would go ahead whether she was there or not, of course. But she had her duty.

She turned, made for the open sunlight, and began to bound across the plain, legs working together in a comfortable low-gravity style.

Torec took her place on the low ridge that had been designated as an observation area. A countdown was proceeding, she saw, a silent flickering of numerals ticking away on monitoring displays. Techs stood patiently and bots hovered, waiting for the test to begin.

The prototype CTC processor was a maze of ducts, pipes and tubes that connected anonymous silver-white boxes. It sprawled for more than half a kilometre over the dusty lunar plain. The ground was darkened by boot prints, but as the time of the test approached the area had been evacuated, and only monitoring bots hovered cautiously over the complex central tangle.

The prototype, gleaming silver and gold in the pure low sunlight of lunar morning, looked oddly beautiful, a scattered work of art. But Torec had come to hate this thing which governed her life.

Two Virtuals materialised, out of nothing. One was dressed in a skinsuit; the other, Nilis, was not. The Commissary, hovering a few centimetres above the lunar floor, wore nothing more than his customary scuffed robe, and his feet were bare. He had never been one for Virtual protocol, but this was actually illegal. Virtuals were supposed to ‘dress’ suitably for the environment they showed up in; it cost nothing more than a little extra computing power, and to do otherwise risked fooling a real-life inhabitant of the target environment about conditions that could be lethal. But it was typical Nilis, Torec thought. As he watched the patient countdown, his gaze was intent, his hands clasping each other, his eyes hollow.

The other Virtual was of a woman, dressed appropriately in a skinsuit. She was tall, somehow elegant despite her functional clothing. Seeing Torec she walked across to her, leaving no footprints in the lunar dust. ‘You’re the Navy child.’

Torec bristled. ‘I’m Ensign Torec.’

‘My name is Pila. I work in the Ministry of Economic Warfare.’ Her face was smooth, ageless; she gazed at Torec, apparently mocking. It was a look Torec had become very familiar with on Earth, and had come to despise.

‘I met you once. You work for Minister Gramm.’

‘I’m one of his advisors, yes.’ Pila waved a hand at the prototype. ‘Very impressive. And it’s all based on time travel?’

‘Closed timelike curves, yes.’ Torec pointed to the ducts. ‘Pilot Officer Pirius – Pirius Blue – defeated the Xeelee because his fellow pilot used her FTL drive to bring tactical information back from the future. So we have miniature bots in those tubes. The bots are the components of the processor. They fly back and forth, and actually jump through short FTL loops.’

‘Little starships in tubes! And these bots travel back in time and tell you the answer before you even pose the question?’

‘Something like that.’

‘How marvellous.’

The dummy problem they were hoping to run today concerned protein-folding. Proteins were the structural elements of life, but remained beyond the capability of humans to design optimally. There were more proteins a hundred components long than there were electrons in the universe; to work out how many ways a long protein molecule could fold up was an ancient problem, previously insoluble even in principle. ‘But we hope to crack it,’ Torec said. She pointed to a large blank Virtual screen. ‘The results will be displayed there.’

Pila eyed her analytically. ‘Are you enjoying your posting here, ensign? On the Moon, this project?’

‘I’m here to do my duty, ma’am.’

She nodded, her mouth pursed. ‘Of course. And you anticipate success?’

Torec had learned how to deal with smooth-faced bureaucrats and their slippery questions. Nilis had warned her severely that if she was pessimistic, or even overly optimistic, she could trigger the funding being pulled. ‘This is only the first step. A proof of principle. Eventually we will have to cram this down into a unit small enough to be carried on a greenship.’

‘A clever answer,’ the woman murmured. ‘And what is your key problem?’

Torec shrugged. ‘Control of those flying bots, obviously. We’ve a list of issues.’

Virtual Nilis, who had ignored them both completely, now clapped his hands in agitation. Torec saw that the silent count was nearing its close; Nilis, projected from distant Earth, could barely contain his anticipation. Even Pila turned to look.

The count reached zero. The Virtual screen stayed blank, empty of protein schematics.

In that first instant Torec knew the trial had failed. After all the whole point of this FTL-computing exercise was to send the answer back in time to the beginning.

And an explosion flared at the centre of the complex. Torec was briefly dazzled. Silent, brief, the detonation kicked up an unspectacular flurry of Moon dust that, with no air to suspend it, collapsed immediately back to the ground.

Torec blinked and looked around. On the lunar plain, the techs were already converging on the ruin of their prototype. Some of them, she could hear on the open loop, were actually laughing.

The woman Pila had already gone.

The Virtual of Nilis was glaring at her. She had never seen him look so angry. ‘In your quarters,’ he snapped. ‘Now.’ And he winked out of existence, leaving pixels sparkling briefly.

When she got back to her quarters she pulled off her skinsuit, dumped it in a hopper and climbed into her shower.

Big droplets of water squeezed out of the spigot with infuriating low-g slowness. It was typical of the earthworms to install such a luxury in a place where water couldn’t even flow properly, where it would actually have been better to have been supplied with simple honest clean-cloths. But she slaked off her sweat, rinsed her hair and washed Moon dust out from under her nails.

The project’s development was being carried out on the floor of an immense walled plain called Clavius. Though this had once been the site of a major industrial facility erected by the Qax, it was far to the lunar south, and so was still outside the scope of the current paraterraforming efforts, the vast domed colonies that were turning the Moon’s face green around the equatorial foot of the Bridge between Earth and its satellite.

For a month Torec had been stranded in this airless, dusty place. Nilis had given her a small team of scientists and engineers with which to progress his designs for a revolutionary new computer. It had done her no good to protest that she had been trained as a pilot; she was a fighter, not some kind of double-domed tech. Nilis said it was important that one of what he called his ‘inner team’ be attached to this essential development.

So she had been put in charge of what was laughingly called the Project Office. It was her job, in theory, to make sure the techs here did their job to spec, to quality and on time.

At first she had actually welcomed the move to the Moon. Unlike the Earth the Moon was a proper world, in her view, a world without a freakish layer of unmodified atmosphere or surging bodies of open water. This was a world where, quite properly, if you stepped out of a dome you had to wear a skinsuit, and where if you fell over you weren’t likely to break anything – if you wanted high gravity you set an inertia field; that was the way it was supposed to be. She had even liked the look of the scenery, when Nilis had shown her images of Clavius from orbit, a spectacular crater formation with mountainous walls surrounding a cluster of settlement lights.

But it hadn’t turned out that way. For a start the Moon itself was not like the rocky worlds she had encountered in the Core, where, thanks to the stars’ relentless crowding, few stellar systems were stable and worlds wandered where they would. The Moon had spent five billion years stuck at the bottom of a star’s gravity well as the companion of a massive planet, and debris, sucked in by those overlapping gravity fields, had battered its surface until nothing was left. As a result, every mountain was sand-blasted to a dune-like smoothness, and every scrap of the ground was covered by a thick layer of dust that crushed under your feet where you walked, or kicked up behind you, and stuck to your skinsuit until it was almost impossible to get off, no matter how hard you scrubbed.

And then there were the people.

Incredibly she was the only person here born beyond the orbit of the Moon. Not only that, aside from a couple of essential systems and security types, she was the only Navy personnel here. The rest of them, Ministry folk, were bureaucrats – and they were double-domes. From the beginning they had looked on her as a bizarre, exotic creature from some alien realm, as if she wasn’t human at all.

The double-domes had soon discovered that she knew little about their technical specialisms. When she tried to put her foot down they would bluster and baffle her with jargon. And they squabbled among themselves the whole time. From the beginning the development team was organised into groups corresponding to subcomponents of the CTC processor itself, or else stages of the project: scoping, design, component prototyping, subassembly, integration. No matter how Torec tried, those groups soon became clannish, to the point where many of them wouldn’t even communicate with each other – even though their work would have to fit together seamlessly if the overall goal was to be reached.

It was a horrible frustrating mess. Soon Torec had come to hate the prototype, which developed into a baffling, maze-like complex of components that spread across the grey lunar dust. And she came to hate the techs in their expensive Ministry skinsuits as they clambered over their equipment, prodding, tinkering and arguing.

What was worse was that Torec really didn’t care about any of this. This wasn’t her life, her goal; she didn’t want to be here. And when the techs picked up on that they began to ignore her altogether.

She was here for Pirius, not for herself. That was the basic truth. As it happened, she had had feelings for Pirius even before Nilis had shown up. She knew their relationship was special – though she wasn’t sure he understood it. But now things were different. She knew the situation wasn’t Pirius’s fault, but it was because of him.

She hated the Moon, her work, the people she had to deal with. She was very confused about her feelings for Pirius. And what was worst of all was that he wasn’t here.

When she came out of the shower, the Nilis Virtual was in the room.

His face was bathed in the light of an invisible sun, but he wasn’t looking her way. He had been uncomfortable in her company since that row on the corvette. He said, ‘Another disappointment, then.’

‘Yes.’

The Moon-Earth time lag was small, but enough to be disconcerting until you got used to it. ‘If only we could use wormholes!’

‘Commissary?’

‘I know you’ve taken to hiking over to the ruins of the old Qax exotic matter facility. But do you know why the Qax set up that factory? Because you can use exotic matter to make wormholes, superluminal bridges between two points in space and time. If you configure it correctly, a wormhole can be a tunnel to the past. In fact it was a human wormhole time-bridge that started our trouble with the Qax in the first place.’

Torec had heard some of the techs talking of those semi-legendary, pre-Occupation times, and of Mi-chael Poole, the great engineer who had built wormholes to open up Sol system, and past and future too.

‘Yes. Now, imagine if we could use wormholes to close our processor’s timelike curves, instead of these absurd toy spaceships we have flying everywhere! You know, it’s a Druzite myth that our progress is forever upward; the merest glance at your ruins shows that. If only Michael Poole was alive now! I’m sure he would have our prototype up and running in a day. Ensign, do you ever think that the people of the past were giants – that we are stunted, small by comparison?’

‘No, sir,’ she said defiantly. ‘We are the ones who are here, now. All we can do is our best.’

‘Are you talking about duty again, ensign?’

‘Yes, sir.’

‘“Our best.”’ He turned to face her. She wondered how she looked to him: just another Virtual ghost, she supposed, palely lit, hovering in the air in his Conurbation apartment. ‘How do you feel about your work, Torec?’

She knew Nilis would not be satisfied with a bland evasion. ‘I can’t say I’m happy, sir.’

‘You aren’t?’

‘This isn’t what I’m trained for. I can see why you took Pirius to Earth; what he did – Pirius Blue – was astonishing. But I was only brought along to keep Pirius happy.’

Nilis sighed. ‘You feel trapped. Perhaps, you think, without my intervention you would have ended your relationship with Pirius, moved on to somebody else . . . You were in the wrong place and the wrong time, and so have ended up here.’

‘Something like that,’ she said. She kept her face blank. What did this old fool know? Anyhow it was none of his business.

But as it turned out he did know rather a lot. ‘In fact,’ Nilis said dryly, ‘you wouldn’t have broken up with Pirius.’

Her face was hot. ‘How can you know that?’

‘Because I asked Pirius Blue. In that other, vanished timeline, Pirius Blue stayed with, ah, Torec Blue, shall we call her, until he left for his last fateful mission. For two years, ensign. That was a factor in Captain Seath recommending you to come on this mission. She knew too.’

Torec’s feeling were very complex. She didn’t like discussing her emotional life with this soggy old Commissary, and it made her uncomfortable to talk about a relationship she might have had but now never would. ‘You’re talking about two years I won’t live through. Two years of choices I don’t get to make.’

‘True,’ said Nilis. ‘So how do you feel now?’

She thought it over. ‘Just as trapped. More, maybe.’

He laughed. ‘The curse of predestination! Well, if it’s any consolation, it wasn’t my idea to bring you to Earth.’

‘Yes, sir.’

‘But now you’re here you have a job to do. You are at least satisfied that you’re doing your best, are you?’

‘Yes, sir—’

‘Don’t lie to me.’ Suddenly his face was blazing.

She flinched. But it struck her that he must have timed that riposte to beat the time lag – he knew what she would say before he had heard her reply. ‘Sir?’

‘We failed again today, ensign, in case you hadn’t noticed.’

‘But it isn’t my fault – the techs—’

‘And if we fail in three weeks, when Gramm conducts his final review, then the plug will be pulled. No more funding. Everything will be lost. I suggest you start to do the job I entrusted to you.’

‘Sir—’

‘And don’t tell me it’s beyond you. Let me give you three pieces of advice. First, the bot control issue. That has plagued us since the beginning.’

‘The techs say it might be intractable. The problem of controlling a crowd of FTL bots—’

Nilis waved a hand dismissively; Torec saw Earth soil under his fingernails. ‘Then step around the problem. Think sideways, ensign. Let the bots guide themselves. As long as each bot is aware of the position of the other nearest, and follows the overall imperative, the solution will emerge. Tell your techs to let the bots swarm. Next, discipline. Even I, from half a million kilometres away, can see the open warfare that’s broken out between some of your sub-teams.’

Torec said miserably, ‘Sir, they all say the others are fools, or even saboteurs, who must be forced to do things their way. And when we come together on the test site nothing ever fits.’

He laughed. ‘Well, you’re not the first project manager who’s faced that. Interface management, Torec. Change control. Look up those terms and apply them.’ He stood up and brushed dust from his robe; when it left contact with his body it disappeared. ‘Finally—’

‘Sir?’

She saw fatigue in his deep eyes; she knew he was spreading himself thin, commuting between Earth and Saturn to give time to all the different, and all demanding, aspects of his project. ‘Oh, my eyes, I don’t have the words. The people here are soft-bodied technicians from the cities of Earth. They are softer than me! But you, you’re a soldier from the Central Star Mass! And you’re smart, I know that.’ He waved his hands. ‘Kick butt! Is that how you’d put it?’

‘Yes, sir,’ she said dully.

He was staring at her, apparently still unsure if she had got the message. ‘What do you imagine failure in this project will mean, ensign?’

‘The war will go on.’

‘Forget about the war. Forget about mankind’s glorious destiny. What about you? Do you imagine you will be shipped back to the Front – that you will be carried back across the Galaxy? Do you imagine anybody would go to such expense, just to get a few combat weeks out of a cipher like you? Do you think that anybody cares that much? Do you think the Coalition loves you, ensign?’

She felt crushed.

He thundered, ‘I’ll tell you what will happen. You’ll be sent to Mercury. That’s Sol I, the planet closest to the sun. There are mines there, and solar energy farms. It’s a factory world, ensign, a place of warrens where you never see the blazing sun, and you’re grateful not to. And there you will die – not gloriously, not in combat with your comrades, but miserable and alone, when your youth and strength are used up. Do you want that?’

‘Sir, my duty—’

‘Oh, to Lethe with your duty!’ he roared. ‘Is that how you want to die?’

‘No.’

‘What did you say?’

‘No! Sir.’

‘Then I suggest you ensure we don’t fail.’

His Virtual snapped out of existence.


Chapter 13

Even though his training gradually morphed away from simple endurance and fitness work, day to day life as an infantry cadet was a lot harder than anything Pirius Blue had suffered in the Navy.

For one thing, he now spent his whole life in his Army-issue skinsuit. In a greenship blister, at least you could crack your faceplate from time to time and scratch your nose. Here, for hours on end, you just had to endure your itches, chafes and other discomforts.

You even got lectured at in your skinsuit, one of thousands standing on the surface of the Rock, by Marta or one of the other instructors.

‘You need to grasp the basic logic of the Rocks,’ Marta would say. ‘The Xeelee have more firepower than we do. But somehow we have to soak up that firepower. And that’s where the Rocks come in. We just throw Rocks, one after the other, in through the Front and into the Cavity around Chandra. The Xeelee come flocking out. But the big mass of a Rock absorbs all that Xeelee juice . . .’ It was a crude strategy, but time-tested, said Captain Marta; human troopers riding the Rocks had kept the Xeelee bottled up inside the Front for three thousand years. And soon it would be the honour of these fresh troops to join them.

Bathed in the light of the Galaxy centre, the cadets stood in rows, their biopacks shining green, listening to such stuff in attentive silence. As the hours wore by, Pirius would see rustles of movement as a cadet shifted her inertial-field weight from one booted foot to the other, or her body would subtly relax as she voided her bladder or bowels into her suit’s system, all the time keeping rigidly at attention. Woe betide you if you showed any physical discomfort – and fainting was rewarded by ten days of route marches.

The theory of infantry strategy didn’t take long to impart, however. To a first approximation, Pirius decided, an infantry-man’s job was to dig.

Every day troopers would swarm in their thousands out of the great underground barracks and, under the brusque command of their officers, cut into the surface of the Rock. Much of the asteroid was already covered by lattice-works of trenches and foxholes and dugouts left by previous generations, but these were regularly ploughed over so you always had virgin areas to work.

And in these earthworks Pirius and Cohl learned how to dig.

There was actually an art to digging, if you had to do it on the surface of an asteroid in a skinsuit. The environment was microgravity, of course, with hard vacuum all around. The trick was to use your inertial belt to pin you to the ground, while digging into the dirt with your spade and trenching tools.

The upper few metres of asteroid dirt were generally loosely packed; most asteroids were coated with dust, the product of aeons of collisions and micrometeorite bombardment. Under the layer of dust you would eventually reach conglomerate, a rubble of boulders and pebbles, which was pretty much the story the rest of the way in: only the largest asteroids had solid cores. It was easy enough to collect a big spadeful of this stuff and hurl it out of the way; there was no air resistance, and the dust grains followed a spray of neat parabolas. But gravity was so low that it could take many minutes for the grains to fall back – and it took skill to aim your spade-load so that the debris didn’t rain down on your neighbour, or even more embarrassingly back on top of you.

Inside the Front, the conditions would be worse still. There, as you dug your trench, you would be drenched by gamma rays and other hard radiation emanating from the exotic objects that crowded the Galaxy’s centre. So the trainers sent up drones to pour gamma radiation down over the labouring cadets, and they had to wear stiffer, shielded skinsuits, which made the digging still more tricky. What was worse yet was that the radiation ionised the dust, which made the grains stick to each other and to your skinsuit, and a good proportion of your time was taken up just scraping debris off your suit. It took Pirius and Cohl a long time to get the hang of it.

A long trench being dug was an oddly beautiful sight, though. You would see neat lines of dust fountains, thrown up by the brisk, enthusiastic work of the cadets, and on the open loops you would hear them sing together as they worked. It was a strange juxtaposition: this very strange place, so far from Earth, with one of the most primitive human technologies.

As his muscles continued to build up, Pirius almost began to enjoy the endless labour. Even the futility of being sent back day after day to the same crater bed, with the fruits of his previous day’s labour ploughed over to be dug out again, didn’t deter him. If he worked hard enough he didn’t have to think at all, and the complication of everything that had happened since the magnetar could be excluded from his mind.

The regiment known as the Guards was a strong presence on this Rock.

Pirius’s principal training officer, Marta, was one of them. Even raw Guard trainees would flow across the Rock’s surface as precisely coordinated as components of a machine. What baffled Pirius was the way they always seemed able to keep their kit shining clean, even in the clinging dust. The Guards were an elite, and they knew it, and their superiority began with their obsessive smartness.

Pirius and Cohl weren’t in the Guards, however. They were assigned to the Army Service Corps, the lowest of the low.

Their work was to support the front-line troops, and, before they had come here, Pirius had vaguely imagined this might mean they would be safer. As it turned out, in combat the Service Corps had to prepare the ground for advances – which, Pirius learned, often meant going forward ahead of the first line of fighting troops. After an action began they would have to help dig and consolidate earthworks, and move back and forth bearing supplies and maintaining comms links. Sometimes, when the electromagnetic environment was particularly ferocious, they would have to run from the front line to the rear and back, bearing messages by hand.

And when the action began its terrible grinding, the Service Corps became field medics and stretcher bearers. Infantry skinsuits were designed to keep you alive as long as possible, but they were primarily fighting armour, and traumatic injuries would be beyond any suit’s capacity to stabilise. Pirius was taught how to apply the simple medicine possible through a skinsuit, such as tying off a damaged limb. And he learned how to bundle a body, locked in a rigid suit, on to open-frame stretchers, and to crawl with casualties through the earthworks back to casualty clearing stations.

So as Service Corps they would be exposed to fire just as much as the front-line fighters, if not more so. Not that that gained them any respect from the front-liners, who seemed convinced that the Service Corps had it soft, with the first pick of rations, unlimited benefits and protection from the battle.

There were a few other Navy exiles, like Pirius, and other undesirables in the Service Corps. But most of their number was made up of infantry troopers who had managed to survive one or two actions and grown too old, or perhaps too wounded or shocked, to fight any more. These superannuated misfits felt misunderstood and put-upon. As they worked they would sing their own plaintive song: We are the ASC / We work all night, we work all day / The more we work, the more we may / It makes no difference . . . Few of these gloomy veterans were older than twenty.

Eventually they were introduced to more sophisticated surface operations.

The cadets were taught to move in the open. They were organised into platoons of ten, which practised moving together. The basic technique was to advance through lines of trenches towards an enemy position. You scrambled out of one trench, running or crawling across the asteroid dirt, and then hurled yourself into the next. The instructors used drone bots to simulate enemy fire – cadets would be ‘killed’ by laser spots that made their suits go rigid. The inertial belts were priceless; without them the simplest kick or misstep could send you floating upwards – but of course you also practised how to keep moving forward even if your belt failed. The cadets seemed to enjoy this running around, apparently not imagining how it would be to go through this in combat conditions.

Pirius quickly learned there was more to it than simple trench-hopping. The cadets had to consolidate and reinforce the trenches they found themselves in. And they practised leapfrogging, in which a second line of troops would pass through the first to make a more rapid advance.

It got more complicated still. Platoons of ten apiece were clustered into companies of maybe a hundred warm bodies. They practised manoeuvring as a company, in which one platoon would advance under the covering fire of another, all the while keeping the line intact. The next level up was a battalion, in which a thousand cadets would wash forward in coordinated waves. The instructors would throw unexpected problems in their way, and the cadets learned how to accommodate holes appearing in their lines, or being forced to back up from unexpectedly fortified positions. The cadets did this over and over, until every one of them knew what was expected in any given situation.

These elaborate manoeuvres were all about mutual protection. Each company was covered by those to either side of it, just as each platoon was protected through mutual cover by the fellows down the line – which was why it was so important to keep the line together.

But for an individual trooper, in the end your only real protection was the presence of those around you, in your own platoon. You had to rely on them to watch your back – and if the worst happened, you had to hope that one of them would take the hit that might otherwise have taken you out.

The cadets seemed to understand that. If you were stuck in your skinsuit on a Rock falling into Xeelee fire, the great sweeping strategy of the war meant little. You were there to fight for your comrades. Very close bonds formed between the cadets – bonds that were strictly non-Doctrinal, as you weren’t really supposed to have loyalties for anything but the greater cause. But the instinct to fight for your comrades seemed as deep as humanity itself. It couldn’t be denied – indeed it had to be encouraged, quietly, whatever the Doctrines preached.

Pirius tried not to think about his situation. He knew he wasn’t here to think. But there were obvious questions he couldn’t help asking. For instance, why use human muscles to dig when you could get machines to do it for you?

He heard a whole series of rationales. Even after millennia of development it was difficult to shield equipment from the blistering radiation environment inside the Mass. Machines were liable to break down – and of course they drew the fire of the Xeelee. Humans were comparatively robust, at least for a while. Then there was the psychological factor: the trenches and foxholes were there to provide cover for the infantry, and nobody trusted a trench dug by a machine as much as one you dug out yourself. It was good for morale, then, to keep digging, digging.

But his pilot’s training prompted more questions. Why stick to such a crude strategy? Even using ground troops you could imagine more subtlety. You could coordinate your forces, strike with precision, move on.

He wasn’t about to ask such questions of Captain Marta, but, soaking up his training, he could figure out what the answers would be. A Rock offered shelter, so you had to stick to its ground. But in combat a Rock was drenched in firepower – and, even if the Xeelee didn’t show up to play, in the hard radiation of the Core you couldn’t rely on communication or coordination so you had to train for the worst case, in which every platoon, maybe every trooper, was cut off from everybody else, save for what she could see of the battlefield around her. In this ultimate war, only the crudest of tactics could be relied on to work.

But, guided by his conversations with This Burden Must Pass, he began to suspect that the truth behind the strategy was ideological. Clinging to humanity was the essence of the Druz Doctrines, the principles that had kept mankind united across twenty thousand years and the span of a Galaxy. So humans had to wage this war, humans had to dig their trenches, and fight and die, not their machines.

Pirius built up a new image of the Front in his head. It was a great shell enclosing the centre of the Galaxy, and it was studded with worldlets like this one, and on every one of them there were human beings, digging and burrowing. They were digging for victory; that was what the instructors told them. And whether or not they ever achieved that victory, Pirius thought, with every spadeful of glistening asteroid dirt the Druz Doctrines and the unity of mankind were reinforced that little bit more.


Chapter 14

Two weeks after Pirius Red’s first test flight of the Xeelee nightfighter, Nilis set up a briefing for the Minister. It was held on Enceladus, moon of Saturn. Minister Gramm attended with his peculiar Virtual ‘advisor’ Luru Parz, and Commander Darc and one of his adjutants represented the Navy.

And Nilis began to lecture. Even before this glowering crew, in his typical over-academic way, the Commissary would never just state his conclusions: no, that wasn’t his style. He had to establish the facts first; he had to educate his audience.

Since analysing the results of the tests on the Xeelee craft, Nilis said, he had hardened his ideas about the nature and origin of the Xeelee. He tried to talk his way through a very complex series of graphics which supported, he said, his hypothesis about the nature of the Xeelee nightfighter: that it was not just a machine.

‘Life on Earth is of course built on oxygen-carbon chemistry. But a wide range of such compounds are possible under chemical law. If you analyse the contents of carbon-compound material scraped from a lifeless comet, you get a broad, smooth distribution like this’ – a flat, even curve – ‘indicating an indiscriminate melange of many compounds. Whereas if you analyse a scraping of my skin, for instance, a sample from a living being, you get this.’ A spiky distribution showing a heavy concentration of certain compounds, nothing of others. ‘We call this the building-block principle, and it’s believed to be a universal feature of life. There is a strong selection towards standard building blocks, you see: living things from Earth use the same handful of key components – amino acids, sugars – over and over, out of all the theoretically possible compounds—’

‘A Xeelee nightfighter isn’t made of amino acids,’ Gramm growled.

‘No. But look here.’ Nilis showed displays of substructures he had observed in the Xeelee’s design, in its condensate hull, even its spacetime-defect wings. The distributions were spiky. ‘You see? A characteristic building-block pattern. And that has certain consequences. Of course any life form must have certain features – notably an information store.’

He began to speculate about how a Xeelee genome might be stored. A genotype of an organism was the internal data store that defined that organism’s growth and structure; Nilis’s own genotype was stored in DNA. The phenotype was the expression of that data, like Nilis’s body. Nilis said that extended quantum structures had been discovered in the ‘spine’ of the craft. So far it had only been possible to hack into the simpler communications loops that controlled the ship’s basic operations. But if he was right, somewhere in there was stored the equivalent of Xeelee DNA.

‘They may reproduce through some exotic principle, much more sophisticated than our own molecule-splitting. We know they use quantum entanglement to communicate. Perhaps for a Xeelee, giving birth is more like teleportation, making a copy of oneself outside the body.’ He imagined what might be possible if human hackers could break into that genotype, how Xeelee technology could be hijacked . . .

His listeners took this in with resentment and impatience. Pirius thought it was remarkable how a genius like Nilis could continually misjudge the mood of his audience. Pirius himself was sanguine. He had become a veteran of incomprehensible technical briefings long before he had left Arches Base, and he knew how to keep up a show of attentiveness while letting his thoughts wander.

Pirius had picked up some gossip from the locals. An ice-coated ball of rock, Enceladus wasn’t even Saturn’s largest moon – that was called Titan. On Titan vast factory ships cruised seas of hydrocarbon slush and processed it into nano-food to feed ever-hungry Earth. Of course these days all this was controlled by the agencies of the Coalition, but Titan had a racy history. Titan had once been the most populous human world beyond the orbit of Earth itself. Even now – so the locals informed him – in the great ports with their ice-carved harbours, where kilometre-long factory ships put in to offload their stores and hundred-metre-high waves lapped like dreams, there were exotic adventures to be had, if you knew where to look.

But Pirius hadn’t seen Titan. He was stuck here on Ensh, as the locals called it, which was just another Navy base that could have been anywhere from here to the Prime Radiant itself. Once it wouldn’t even have occurred to him to feel restless. But now he felt as if his curiosity had been opened up by his time in Sol system. What else was out there to be experienced – what else might he already have missed, if not for the strange irruption into his life of Pirius Blue . . . ?

He tried to focus on the discussion.

Commander Darc was out of his depth. ‘Forgive me, Commissary. I’m just a humble tar. Are you saying that the nightfighter is alive? That the Xeelee are their ships?’

‘I, I—’ Nilis stumbled, wiped his face with the back of his hand. He was overworking, Pirius knew, stretching himself thin across Sol system. ‘Yes, if you want a short answer. But it isn’t as simple as that. I’m saying there is no distinction between the Xeelee and their technology.’

Luru Parz seemed amused by all this. ‘But, Commissary, spacetime defects, or condensate – neither seems very promising material to make a phenotype out of. Unlike the carbon-compound molecules of which you are made, for instance, there simply isn’t much of it about.’

‘Quite true.’ Nilis smiled at her. ‘Most life forms we have encountered have a certain commonality. Space is full of prebiotic chemicals, the carbon-based chemistry that underlies our kind of life – stuff like simple amino acids, ammonia and formaldehyde. This stuff is manufactured in interstellar clouds and rains down on the planets. Even today thousands of tonnes of the stuff falls daily on Earth, for instance. So carbon-water chemistry is really an obvious resource for making life. Of course there is little in common in the detail between humans and, say, Silver Ghosts. But we derive from the same prebiotic interstellar chemistry; in a deep sense we are indeed cousins.

‘But, as you say, Luru Parz, the Xeelee are different. These spacetime defects of which they have been baked aren’t common at all. Or at least, not now . . . but there was a time in the universe’s complicated history when they were common. The Xeelee – or their progenitors – must surely have arisen in an earlier age of the universe, an epoch when spacetime defects proliferated. But that era was in the first moments after the singularity. If that’s true, the Xeelee have very deep roots in time.’

Gramm made an explosive noise through his plump lips. ‘You goad me beyond endurance, Commissary. This is supposed to be a military briefing! Will – you – get – to the point?’

Nilis leaned on a desk and glared at Gramm. ‘The point, Minister, is that we now may understand why the Xeelee cluster around Chandra, the black hole. They need its deep gravity, its wrenching spacetime curvature.’

‘Ah.’ Luru Parz nodded. ‘To them, Chandra is like a last fire in a universe grown cold.’

‘But there’s more than that,’ Nilis said. He started to describe the condensate superstructure of the craft. ‘Now, condensate matter was common at a certain stage in the early universe – but a different stage from that when the spacetime defects emerged. It was a cosmic age as alien to the first as will our own far future be to us, that age when the stars have died and dark energy dominates the swelling of spacetime . . . But the Xeelee, or their forebears, managed to form a partnership, a symbiosis, with these remote beings. Through that symbiosis they have managed to survive the slow unravelling of the universe – and it persists still, in the fabric of their craft.

‘How do we compare, then, with the Xeelee? There are some who argue that there have been ten crucial steps in the evolution of humanity . . .’

The ten began with the development of a DNA-based genetic code, and continued with steps Pirius understood only a little: the exploitation of oxygen to provide free energy, the use of glucose in energy metabolism, the development of photosynthesis, and the incorporation of mitochondria – like miniature power plants – into complex cells. ‘The first great triumph of symbiosis,’ Nilis said enigmatically. His remaining steps were the formation of a nervous system, the evolution of an eye, the development of an internal skeleton to allow the colonisation of dry land, the evolution of the backboned animals.

‘And finally,’ said Luru Parz dryly, ‘the magnificent emergence of Homo sap ourselves.’

Nilis said, ‘You might get picky about some of the steps – and alien creatures, of course, would have their own set of developmental steps – but the idea is clear enough. And certainly, for better or worse, humanity has not progressed beyond my step ten.’

‘But perhaps in the Xeelee,’ said Luru Parz, ‘we get a glimpse of what step eleven might be.’

‘Yes,’ mused Nilis. ‘We see extensions of the possibilities of life. A deep merging with technology. And a symbiosis, not just with other denizens of the same biosphere, but with aliens, different biospheres altogether – even with creatures from different ages of the universe, creatures governed by different physical laws. It’s actually a remarkable vision,’ he said, almost dreamily. ‘It’s as if the Xeelee are more deeply embedded in the universe than we are.’

‘Oh, but this is all—’ Gramm seemed outraged. ‘And is that the message you want me to take back to the Grand Conclave, Commissary? That the Xeelee do not only possess better firepower, processing capability, tactics – they are also, in some sense, biologically superior?’

Nilis sighed, the hollows around his eyes deepening. ‘Minister, to destroy something you have to understand it. We now know that the Xeelee are far older than we are, that we are dealing with relics of the antiquity of the universe. This battle of ours concerns the past as much as the present, or future.’

That hung in the air for a long moment. Then the meeting continued, even more stormily than before.


Chapter 15

On the Moon, Torec spent long days and sleepless nights researching, chairing meetings, forcing face-to-face confrontation with recalcitrant techs, and scouring over every centimetre of her prototype set-up.

Following Nilis’s advice, she tried to impose discipline on the project. She forced her warring bands of technicians to agree on the designs for the interfaces between their components, and to work to those designs. And she imposed a series of freeze points beyond which change outside certain boundaries wasn’t allowed. The techs grumbled, but they got on with the job. She even suspected they were glad to have her show a bit of toughness, as if this was how they had expected her to behave since the beginning.

But it took three weeks before she was satisfied; three weeks that used up all her remaining time before Gramm’s deadline. The next test run would be the last, come what may. It had to work.

This time she was the first on the viewing mound, not the last. Again Nilis’s anguished Virtual was here, and Gramm sent a copy of his advisor, the supercilious woman Pila.

But this time Luru Parz showed up too.

Once more the monitor bots floated into their ready positions, and the technicians cleared away from the ungainly prototype. As numerals on a hundred glowing clocks counted down, Luru Parz came to stand beside Torec.

There was an extraordinary stillness about Luru Parz, Torec thought; she was as still as the ancient Moon itself. And she was dark. The light was bright, for this was noon of the long lunar day. But Luru seemed to soak up the light; though her Virtual cast no shadow, she looked oddly like a shadow herself. Torec was given to understand that this Virtual was not an avatar, a semi-sentient copy of an original with whom its memories would be merged after it had fulfilled its function. This Virtual was a mirror of life, which must mean, given the lack of any perceptible time delay, that Luru Parz herself was somewhere within the Earth-Moon system – or else she was linked to the Moon by some FTL channel, which would be hugely expensive.

Luru Parz said to Torec, ‘So you have codified Pirius’s time-hopping technique.’

‘Yes, ma’am.’

‘Describe your algorithm.’

Torec took a breath. Despite the way she had hammered away at her techs to get them to talk to her comprehensibly, the theory of the CTC software was still her weakest point. ‘We give the system a problem to solve, in the case of our prototype to find a particular protein geometry. And we give it a brute-force way to solve the problem. In the case of protein-folding, we instruct the processor simply to start searching through all possible protein geometries. And we have a time register, a special cache that stores a flag if a signal has been received from the future.

‘The basic CTC program has three steps. When the processor starts, the first step is to check the time register. If a signal has been received – if the solution to the problem is already in memory – then stop. If not, we go to step two, which says to carry out the calculation by brute force, however long it takes. When the answer is finally derived, we go to step three: go back in time, deliver the solution and mark the time register.’

Luru nodded. ‘So the timeline is redrafted. In the first draft timeline, the problem is solved by brute force. In the final version of the timeline, the answer is sent back through time to the moment when the question is posed. So it isn’t necessary to run the computation at all.’

‘That’s correct.’

Luru sighed. ‘The joy of time travel paradoxes. You can get the answer to a problem without needing to work it out! But there must be a good deal more to your design. Your closed timelike curves must be pretty short.’

‘Actually just milliseconds.’

‘Surely you can solve no problem which would take longer to solve than that length of time.’

Torec smiled, her confidence growing. ‘No. By breaking a problem down into pieces you can solve anything.’ She described how the problem was broken up into a hierarchy of nested subcomponents. At the base level were calculations so trivial they could be handled within the processor’s short CTC periods. The answers were passed back in time to become the input for the next run-through, and so on. That way an answer was assembled piece by piece and looped back repeatedly to the zero instant, until the overall problem was resolved. ‘The technical challenge is actually decomposing the problem in the first place, and controlling the information flow back up the line,’ she said.

Luru laughed, an odd, hollow sound. ‘You’re computing with multiple time loops, and you think that’s the only challenge? Ensign, you’re a true pragmatist . . . I think it’s nearly time.’

Over the glittering, much-patched array of the prototype processor, the bots hovered, utterly motionless against the greater lunar stillness. Behind the prototype the blank Virtual screen hovered, waiting to display the solution.

The last seconds wore away.

And at zero, the screen filled with a molecular diagram. Just like that, with no time elapsed. It was almost anti-climactic, Torec thought.

There was utter silence on the common loops; nobody moved, none of the techs or the observers from the Navy or the Ministry, not even a bot. But on the screen the diagram whirled, as it was ferociously analysed for verification. After ten seconds, the screen turned green, and numerical results scrolled over its surface.

Torec didn’t need the details, nor would she have understood them; she just knew what that green colour meant. ‘Lethe,’ she whispered. ‘We did it.’

There was a howling. She turned and saw Commissary Nilis capering barefoot on the surface of the Moon. Some transmission glitch was pixellating his image, and his voice sounded feathery, remote.

But his yell of triumph was echoed by the techs. One of them came sprinting clumsily up the slope to Torec. ‘It worked!’ A burly girl from Earth, she grabbed Torec and tried to kiss her on the lips. It was typically inappropriate earthworm behaviour, resulting only in a clash of visors, but Torec let it pass.

The bots descended on the prototype complex, checking its physical integrity. But ironically, Torec knew, there should be little for them to find, for as the processor’s paradoxical operation had worked, there had been no need for the problem to be brute-force solved and no need even for the little toy ships to chatter back and forth on their FTL hops – in this draft of the timeline anyhow. The curves in time had served their purpose – and so had rendered their own existence unnecessary. It was another peculiar advantage of a time travel computer. If it worked correctly, it never actually ran at all – and so it should never wear out. Some of the techs had even debated whether they could get away with the economy of making the processors shoddily, almost at the point of failure – for that failure would never be tested.

The four of them stood in a rough circle: Torec, Luru Parz, Nilis and Pila. Of the four only Torec was physically present, though they all wore skinsuits save the stubbornly uncouth Commissary. The light falling on each of the Virtuals came from different unseen sources, subtly different angles, and that, set against the black sky and shining ground of the Moon, added to Torec’s sense of unreality.

Pila said coolly, ‘The trial was obviously a success.’

‘Thank you,’ Nilis said. ‘But it’s more than that.’ He waved a hand, and a crude Virtual diagram appeared before him. It was Pirius’s early whiteboard sketch, Torec saw, the asterisk standing for the Prime Radiant and the obstacles surrounding it marked in red – the FTL foreknowledge symbolised by a bar across the approach path, the superior Xeelee computing and defensive ability a circle around the Radiant. Now Nilis snapped his fingers, and that circle around the asterisk turned green. ‘Today we have removed one of the three fundamental barriers lying between us and the conquest of the Galaxy. We can out-think the Xeelee, out-manoeuvre their final defences!

‘But you understand this prototype is just the beginning, the proof of concept,’ he said. ‘Much more work will be needed to turn this crude, sprawling prototype design into a battle-hardened unit. Now is the time for a fresh tranche of funding to be released.’

‘We at the Ministry do understand,’ Pila said, with the faintest condescension. ‘That’s why I’ve been authorised to tell you that, with the successful completion of the trial, the project will continue under the auspices of the Navy. The technology is obviously of strategic potential, and funds for its full development will be made available.’ She beamed, as if she was handing out gifts.

Torec quietly clenched a fist. She felt vindicated. But Luru Parz stayed silent.

Nilis stepped forward. His face, pocked by resolution flaws, was working as he tried to maintain his smile. ‘The Navy? But the CTC processor is just the first step to the greater goal, the strike at the Prime Radiant.’

‘Which was only a pipe dream, wasn’t it?’ Pila said sweetly. ‘You still have nothing, not even concepts, for overcoming your remaining obstacles. Commissary, it’s time to stop. The Minister feels he has done his duty in backing you this far, on the basis of your previous accomplishments. You’ve done well! Bask in the glory. Once again you’ve done your duty for the cause of the Third Expansion, and now your garden needs you.’

Nilis laughed. ‘And you’ll throw this miracle to the Navy? Who will use it to lose even more battles in ever more ingenious ways – oh, you fools, can’t you see what you’re doing?’

Pila flinched, and her face closed up. But her Virtual image shuddered.

In a silent explosion of pixels it burst open, and the slim woman was replaced by the massive form of Minister Gramm. He was without a skinsuit, and grease was smeared on his chin. And he was trembling with rage. ‘You call me a fool? I am warning you: take the get-out, Commissary. Go home. If you make any more trouble, I will cast you down in the pits of Mercury with this child soldier of yours.’

Nilis trembled too, through anger and fear. But he held his ground.

Luru Parz stepped between the two of them. ‘Enough.’ Her Virtual form grazed Gramm’s, and his belly exploded in a hail of muddy pixels.

Gramm lumbered back. ‘Stay out of this, Luru Parz.’

‘I will not. You may not be able to see the potential here, Minister, but I can. For the first time in three thousand years we may be glimpsing a way to end the relentless friction of this war – end it before it ends us.’

‘My verdict is final,’ shouted Gramm, eyes bulging.

‘No,’ Luru Parz said simply. ‘It isn’t. The project continues.’ She held his gaze.

To Torec’s amazement Gramm was the first to back down, a minister of the Coalition somehow beaten by this small, worn-smooth, mysterious woman. Not for the first time Torec longed to know the secret of Luru’s power.

Luru turned away. ‘There is nothing left to do here but detail. We must move to the next stage. We meet in one week. In person, if you don’t mind; these Virtual confrontations are unsatisfactory.’

Torec asked, ‘Where?’

‘Port Sol,’ said Luru Parz. And she allowed her Virtual to break up, the pixels fading from view in the bright light of the late lunar morning.


Chapter 16

On Quin Base, after the initial flurry of curiosity had died down, Pirius Blue tried to keep his distance from the other cadets. He was too old, too different, too outside ever to fit in with these swarming kids.

But, despite his reserve, Pirius became an unlikely favourite of three girls who called themselves Tili One, Tili Two and Tili Three. They were alike in their slight build, their dark colouring and their small toothy faces. They were actually triplets, products of the same ovum. That wasn’t terribly uncommon, he learned, if you came from a certain big hatchery on the periphery of this star cluster, where for some reason multiple births were common. ‘But it makes sense,’ Cohl said with her usual sour humour. ‘This is the Quintuplet Cluster . . .’

The Tili triplets spent almost all their time together. They always seemed to fix it so they worked together during training exercises, and when they were off duty they stayed even closer. Eating, working on their gear, they were always giggling, talking, their three so-similar heads clustered together. They shared one bunk, and when they slept the three of them tangled up together in a warm heap of limbs and heads. They even made love, in full view of everybody, unembarrassed. But their love-making was gentle, very tender, almost pre-sexual, Pirius thought. Of course this was all inappropriate. Family units, even twins and triplets, weren’t supposed to be left together lest the bonds they formed got in the way of loyalty to a wider humanity. But then a lot of what went on here was non-Doctrinal.

Things got complicated when the triplets fixed on Pirius. Apparently they had had some rudiments of flight training, as navigators, before falling foul of the authorities. So they had something in common. When one of them offered to show Pirius how to repair scuffs on his skinsuit or to clean out the algae beds in his backpack, he accepted with good grace.

They seemed to treat him as a big, clumsy pet. He put up with it. Maybe it was because the Tilis so obviously had each other that he felt a bit more secure with them.

There were a couple of times, though, when they tried to entice him into their crowded bed. As they ran their little fingers over his belly and calves, no offer could have seemed more tempting. But he drew back, again fearing he might somehow lose himself. He was also worried about how old the triplets were; like the other cadets they seemed very small, very unformed, very young.

But when one of them came alone to his bed – it may have been Tili Two, or possibly Three – he found it impossible to resist. And when he let himself fall among her skin and lips and soft limbs, he found an immense, consoling relief.

He tried to discuss his feelings with This Burden Must Pass.

‘I felt like you once,’ Burden said. He was lying on his bunk, propped up on his elbow, bare to the waist, facing Pirius. The usual meaningless clamour of the barracks washed over them. Burden said, ‘I was Navy too. At first there is just a torrent of faces here. But after a time, you start to understand.’

‘You do?’

‘Pirius, you feel these little cadets are somehow different from you, don’t you? Not just in experience, in background – something more fundamental. And you know why? Because it’s true.’

The stock of embryos hatched out of Quin’s birthing tanks were developed from the genetic stock of the soldiers themselves. Of course: where else was it to come from? Not only that, the military planners tried to ensure that only successful soldiers got to breed. This was meant to be an incentive to make you get through your training, to fight, to survive. There were no families in this world, no parental bonds. But something deep in every human being responded even to the abstract knowledge that something of herself would survive this brief life.

Pirius knew about this, of course; it was the same on Arches. But he had never before thought through the implications.

It was selective breeding. And it had been going on, right across the Galaxy, long before the war with the Xeelee had come to full fruition. For nearly twenty thousand years mankind had been breeding itself into a race of child soldiers.

‘Look at the Tilis,’ murmured Burden. ‘They could probably cross-breed with anybody in the Galaxy, if they had the chance; we haven’t speciated yet. But their bodies are adapted to low gravity, or no gravity at all. Their bones don’t wash away in a flood of imbalanced fluids, the way our earthworm ancestors’ did when they first ventured into space. Their minds have adjusted too; they can think and work in three dimensions. The triplets don’t suffer stress from vertigo, or claustrophobia. They are even immune to radiation, relatively.

‘There’s more. Here on Quin, if you survive combat you breed, but for the genes it’s better yet not to wait, not to take that chance. So the cadets become fertile earlier and earlier, until they are producing eggs and sperm long before their bodies are developed enough to fight. Pirius, the Tilis are about sixteen, I think. But they’ve been fertile since they were ten. Infantry are an extreme case. The attrition rate is horrific; generations are very short here. But the same subtle sculpting has shaped you, Pirius. And me. Neither of us is an earthworm.’

Pirius was shocked. ‘Burden, I know you don’t care about the Doctrines. But why do the officers let this genetic drift go on?’

Burden shook his head. ‘You still don’t see it? Because it’s useful, Pirius. If you just remember that one thing, many puzzling things about life here fall into place.’

Burden spoke about himself. The boy called Quero had been born on a base inside yet another Galaxy-centre cluster. He had once flown the greenships: he had been a pilot himself, in fact, and had come through one action.

But all the while his faith had been developing, he said.

The seed of the faith of the Friends of Wigner had come here in legends from old Earth, legends of Michael Poole and the rebellion against the Qax. Its supremely consoling message had quickly taken root among the soldiers of the Galaxy Core. By now you could find Friends right around the Front, around the whole of the centre of the Galaxy.

‘I actually grew up with it. I heard kids’ stories about Michael Poole and the Ultimate Observer. I didn’t take any of it seriously, not really; it was just there in the background. And when I started going through my training and learned that it was officially all taboo, I shut up about it.’

At first none of this had made any difference to Quero’s successful career. But as he experienced conflict, he found himself deeply troubled.

‘It was seeing death,’ he said, smiling. ‘It was bad enough from a greenship blister. It’s a lot worse here, on the Rocks. Every death is the termination of a life, of a mind, a unique thread of experience and memory. Maybe death has to come to us all. But like this? I found it hard to accept my place in this unending war.’

Seeking answers, he had turned to the faith of his childhood. He went beyond the simple personalised stories of Michael Poole and other heroes he had grown up with, and he began to re-examine its deeper philosophy for himself. And he had begun to speak out. ‘My officers respected Quero, I think. But they had no time for This Burden Must Pass.’

He had been here a while, Pirius gathered. Naturally smart, flexible and courageous, Burden had already survived five combat actions. Once, he said, he had done well enough to be offered a way out, to retrain as an infantry officer. But he would have had to recant his faith, and he had refused, and so he had been cast down yet again.

Pirius asked, ‘You don’t regret any of it?’

‘Why should I?’

‘Oh. “This Burden Must Pass.”’

‘You got it,’ Burden said. ‘All of this suffering will ultimately be deleted. So what’s to regret?’

Cohl had listened to this. She drew Pirius aside. ‘And you believe all that?’

He was surprised she’d asked. ‘Why would he lie about something like that?’

‘Then why is it so vague? Why was he sent to Quin in the first place – because of his faith? Or because of something that happened on his base, or even during combat?’ Her small eyes gleamed. ‘See? It’s just like his preaching. He talks a lot, but it’s all mist and shadows.’

‘You don’t like him.’

‘I don’t care enough not to like him. I don’t trust him, for sure.’

Pirius turned back to Burden, who had heard none of this. Burden was looking at him with a kind of eagerness, Pirius thought, as if it was important to Burden that he somehow got Pirius’s approval. Sometimes he thought he saw weakness in Burden, somewhere under the surface of composure, command and humour. Weakness and need.

‘Burden, you said the officers will tolerate genetic drift if the product is useful. But why do they put up with you?’

‘Because I’m useful too.’ Burden lay back on his bunk. ‘I told you that’s the key. Of course I am useful! Why else?’

When he saw his first death on the Rock, Pirius learned the truth of this.


Chapter 17

Pirius Red and Torec were reunited at the Berr-linn spaceport. They had been separated for eight weeks. Careless of who was watching them, they wrapped their arms about each other and pressed their mouths together.

‘They’re mad,’ Pirius whispered. ‘The earthworms. All of them!’

‘I know!’ she whispered back, round-eyed.

They stared into each other’s eyes, their faces pressed together, their breath mingling, hot. Again Pirius felt that deep surging warmth towards her that he’d started to feel when they first arrived on Earth. It was as if he was whole with her, incomplete when they were apart, as if they were two halves of the same entity. Was this love? How was he supposed to know?

And – did she feel the same way? It looked as if she did, but how were you supposed to tell?

But they had no time to talk about their feelings, no time to recover from their separate adventures, for the very next day they were to be shipped off, at Luru Parz’s order, to Port Sol.

To a traveller from the centre of the Galaxy, a jaunt to the Kuiper Belt, only some fifty times as far out as Earth’s orbit around the sun, should have seemed trivial. But as the sun dwindled to an intense pinpoint and as Port Sol itself at last swam into view, dark, blood-red, Pirius felt that he was indeed going deep: not just deep in space but deep in time, deep into humanity’s murky past.

Nilis’s corvette entered a painfully slow orbit. The gravity of a ball of ice a few hundred kilometres across was a mere feather touch. The passengers crowded to the corvette’s transparent walls.

Port Sol was an irregular mass, only vaguely spherical, and dimly lit by the distant sun. Pirius saw a crumpled, ruddy surface broken by craters of a ghostly blue-white. Some of these ‘craters’, though, looked too regular to be natural. And some of them were domed over, illuminated by a soft prickling of artificial light. People still lived here, then. But signs of abandonment overwhelmed the signs of life: shards of collapsed and darkened domes, even buildings that might once have floated above the ice but had now crashed to the ground.

But still – Port Sol!

Even to a Navy brat like Pirius, born and raised twenty-eight thousand light years from Earth, the name had resonance. Port Sol was the very rim of Sol system, the place where the legendary engineer Michael Poole had come to build the very first of mankind’s starships.

Nilis’s excitement seemed as genuine as the ensigns’. Minister Gramm, though, seemed tense, nervous, on the verge of anger. It was evident that Luru Parz had forced him to come out here, and he didn’t like it one bit. And Gramm’s assistant Pila peered out, analytic and supercilious, apparently as faintly amused by the spectacle of Port Sol as she had been by the Moon.

A flitter slid smoothly up to meet the corvette. It carried a single passenger, a woman dressed in a simple white robe. She had the same look about her as Luru Parz: compact, patient, extraordinarily still, her features small and expressionless. But she was slimmer than Luru, and she seemed somehow more graceful. She said, ‘My name is Faya Parz. I am an associate of Luru . . .’

When she announced her name eyebrows were raised. Gramm turned to Pila. ‘Well, well,’ he said. ‘Faya and Luru, Parz and Parz!’

Pila smiled. ‘I imagine the Doctrines are stretched rather thin here, Minister.’

This baffled both the ensigns, and Nilis had to explain that under archaic traditions, before the more rational approach instigated by the Commission for Historical Truth, surnames would be shared by members of the same family. It was all thoroughly non-Doctrinal.

The flitter touched down close to one of the illuminated pits in the ice. The party transferred to a ground transport, a sort of car with massive bubble wheels and hooks for traction to save it bouncing out of Port Sol’s minuscule gravity well. The car had no inertial adjustment, and as it began to roll along a road roughly cut through the ice, the cabin bobbed up and settled back, over and over, slowly but disconcertingly. Pirius and Torec were charmed by this low tech relic.

Though Gramm and Pila looked politely bored, Nilis was fascinated by the scenery. ‘So this Kuiper object is primordial – a relic of the formation of the system,’ he said.

‘Not quite,’ Faya said. ‘The reddish colour of the ice is caused by bombardment by cosmic rays.’ High-energy particles, relics of energetic events elsewhere in the universe. Over time the surface layers became rich in carbon, dark, and the irradiation mantle became a tough crust. ‘Nothing is unmodified by time,’ said Faya.

Nilis stood up in the swaying cabin so he could see better. ‘But in places impacts have punched through that crust to reveal the ice below. Is that what we’re seeing? Those blue pits—’

Faya said, ‘Impacts are rare out here, but they do happen, yes. But the feature we are approaching is artificial, a quarry. It was scooped out by engineers to provision a GUTdrive starship. The present-day colonists refer to it as the “Pit of the Mayflower”, though we don’t have archaeological proof that Mayflower II was actually launched from here . . .’

In those early days, the starships that had set off from Port Sol had been driven by nothing but water rockets, using ice as reaction mass. They had crawled along much slower than light, their missions lasting generations. With the acquisition of FTL drives, Port Sol was suddenly redundant, its ice no longer necessary. Even as mankind’s great galactic adventure had begun in earnest, Port Sol’s time was already done. Since then it had orbited out here in the dark, its population dwindling, its name an exotic memory.

But now, it seemed, Port Sol had a new purpose.

An odd flash in the sky caught Pirius’s eye: a twinkle, there and gone. He knew that some of the earliest colonies here – from the days even before Michael Poole, very low tech indeed – had relied for their power on nothing more than sunlight, gathered with immense wispy mirrors thousands of kilometres across. Even now nobody knew for sure what was out here. The Kuiper Belt was a vast spherical archipelago, its islands separated from each other by the width of the inner Sol system. In this huge place, perhaps some of those ancient communities survived, following their obsolescent ways, hidden from the turbulent politics of mankind.

His new sense of curiosity strong, Pirius felt a deep thrill to be in this extraordinary place. But stare as he might he didn’t glimpse the mirror in the sky again.

The car nuzzled against a small translucent dome set on the edge of the Pit of the Mayflower. The dome was cluttered with low, temporary-looking buildings. There was an inertial generator somewhere, and to everybody’s relief the gravity in here was no lower than the Moon’s, and the walking was easy.

Pirius and Torec were the first out, eager to reach the transparent viewing wall on the dome’s far side so they could see the Pit for themselves.

The Pit of the Mayflower was a smooth-cut crater a kilometre wide. Despite its size the Pit was itself enclosed by a vast, low dome, around which lesser structures, like this habitable dome, clustered like infants. On the floor of the Pit stood the relics of heavy-engineering projects: gantries, platforms of metal, concrete and ice, and immense low-gravity cranes, like vast skeletons. Globe lamps hovered everywhere, casting a yellow-white complex light through the Pit. Nothing moved.

Bustling after the ensigns, Nilis said, ‘What a place – a relic of the grandeur, or the folly, of the past. A mine for archaeologists! Ah, but I forget: under the Coalition we are all too busy for archaeology, aren’t we, Minister?’

Gramm was waddling at a speed obviously uncomfortable for him, and though the dome’s air was cool he was sweating heavily. ‘Nilis, we may be far from home. But you are a Commissary and I suggest you comport yourself like one.’

‘I am suitably abashed,’ Nilis said dryly.

‘But you must remember,’ Faya Parz said, ‘that this is a place of history, not just engineering. Many of those first starships were crewed not by explorers but by refugees.’

Nilis said, ‘You’re talking about jasofts,’ he said.

Torec said, ‘Jasofts?’

‘Or pharaohs,’ Faya said with a black-toothed smile.

It was an ancient, tangled, difficult story.

Nilis said, ‘Before the Qax Occupation, ageing was defeated. The Qax withdrew the anti-agathic treatments and death returned to Earth. But some humans, called jasofts or pharaohs, were rewarded for their work for the Qax with immortality treatments – the Qax’s own this time. Made innately conservative by age, selfish and self-centred, utterly dependent on the Qax – well. Those new immortals were ideal collaborators.’

Faya Parz said unemotionally, ‘That’s judgemental. Some would say the jasofts ameliorated the cruelty of the Qax. Without them the Occupation would have been much more severe. Nothing of human culture might have survived the Qax Extirpation. The species itself might have become extinct.’

Gramm waved his hand. ‘Or the jasofts were war criminals. Whatever. It’s a debate twenty thousand years old, and will never be resolved. When the Occupation collapsed, the new Coalition hunted down the last jasofts.’

Nilis nodded. ‘And so ships like the Mayflower were built, and crews of jasofts fled Sol system. Or tried to. We don’t know the meaning of the name, by the way: Mayflower. Perhaps some archaic pre-Occupation reference . . . in the end, Port Sol itself became one of the last refuges of jasofts in Sol system.’

With an almost soundless footstep, Luru Parz approached them. She said, ‘And of course it had to be cleaned out, by the fresh-faced soldiers of the Coalition.’

Gramm snapped, ‘Did you bring us here to shock us with this revolting bit of history, Luru Parz?’

‘You know why you’re here, Minister,’ Luru Parz said, and she laughed in his face.

Gramm said nothing. But as he glared at Luru Parz, his eyes burned bright with hatred.

*

The ostensible purpose of this long trip was a discussion of the future of Nilis’s Project Prime Radiant. So Luru Parz led Nilis, Gramm and Pila to a conference room, leaving Pirius and Torec in the charge of Faya Parz.

Faya asked if the ensigns wanted to rest. But they had spent days cooped up on a corvette, and were anxious to see the rest of Port Sol. Faya complied with good grace.

They began a slow circuit of the Pit of the Mayflower.

The great domed quarry was surrounded by a ring of satellite domes, each much smaller, with further facilities beyond that. In the unpressurised areas beyond the domes Pirius recognised power plants, landing pads, clusters of sensors, telescopes peering up at the star-ridden sky. No weapons, though; evidently this ancient, enigmatic place was not expected to be a target, for the Xeelee or anybody else.

These were obviously modern facilities. The more ancient landscape of Port Sol – the old starship quarries, the fallen towns, the imploded domes – was tantalisingly hidden beyond a tight horizon.

The domes were mostly occupied by laboratories, study areas and living quarters. But it was a bleak, functional environment. In the labs and living areas there was a total lack of personalisation: no Virtuals, no artwork, no entertainment consoles, not so much as a graffito. There were tight regulations about that sort of thing on Arches Base – across the Druzite Galaxy, personality was officially frowned on as a distraction from duty – but despite their superficial sameness every bunk in every corridor on every level of a Barracks Ball was subtly different, modified to reflect the personality of its owner. Not here, though; the people who manned this place must have extraordinary discipline.

Not that there were many people here at all, as far as the ensigns could see. Once they glimpsed somebody working in a lab, a place of shining metallic equipment and anonymous white boxes. Overshadowed by immense Virtual schematics of what looked like a DNA molecule, Pirius couldn’t even see if it was a man or woman.

‘Not many of us are needed,’ Faya Parz said. ‘There are only twenty-three of us, including Luru Parz. But Luru Parz travels a good deal nowadays.’

Torec shivered. Pirius knew what she was thinking. To a Navy brat, used to the crowds of Barracks Balls, that was a terribly small number, this an awfully remote and isolated place: to think there were no more than twenty-two other humans within billions of kilometres . . .

‘The machines do all the work – even most of the analytical work. Humans are here to direct, to set objectives, to provide the final layer of interpretation.’

Torec said, ‘Don’t you get lonely? How do you live?’

Faya smiled. You don’t understand. It was a look Pirius had grown used to among the sophisticated population of Earth, but he suspected uneasily that here it might be true.

Faya said, ‘We have always been an odd lot, I suppose. An ice moon is a small place, short of resources. There were only ever a few of us, even in the great days. We would travel to other moons for trade, cultural exchange, to find partners – we still do. But there was no room to spare; population numbers always had to be controlled tightly. So marriage and children were matters for the community to decide, not for lovers.’ Her voice was wistful, and Pirius wondered what ancient tragedies lay hidden beneath these bland words. ‘You know, in the olden days there were floating cities. There was dancing.’

Oddly she sounded as if she remembered such times herself – as if she had once danced among these fallen palaces. Faya seemed heavy, static, dark, worn out by time, like a lump of rock from the Moon. It was hard to imagine her ever having been young, ever dancing.

Torec asked, ‘What do you do here?’

Faya said, ‘We study dark matter.’

‘Why?’

‘Because Luru Parz seeks to understand alien tampering with the evolution of Sol system.’

Torec and Pirius dared to share a glance. They’re all mad.

Pirius knew, in theory, about dark matter. It was an invisible shadow of normal matter, the ‘light’ matter made of protons and neutrons. The dark stuff interacted with normal matter only through gravity. You couldn’t burn it, push it away or harvest it, save with a gravity well. And it was harmless, passing through light matter as if it wasn’t there. Pilots and navigators were taught to recognise its presence; sometimes great reefs of the stuff could cause gravitational anomalies that might affect your course.

Aside from that, dark matter was of no consequence. Pirius couldn’t see why anybody would study it.

But Faya showed them Virtuals. Sol system had coalesced out of a disc of material that had once stretched much further than the orbit of the furthest planets. Most of the mass of the disc was now locked up in the bodies of the planets, but if you smeared out the planets’ masses you got a fairly smooth curve, showing how the mass in the disc had dropped off evenly as distance from the sun increased, just as you’d expect.

‘Until you get to Neptune,’ Faya said. At the rim of the Kuiper Belt the actual mass distribution plummeted sharply. ‘There are many bodies out here, some massive. Pluto is one, Port Sol another . . . But they add up to only about a fifth of Earth’s mass. There should have been thousands of worldlets the size of Pluto, or larger. Something removed all those planetesimals – and long ago, when Sol system was very young.’

She summarised theories. Perhaps the missing worldlets had been thrown out of their orbits by the migration of a young Neptune through Sol system, as it headed for its final orbit. Perhaps there was another large planet out there in the dark, disturbing the objects’ orbits – but no such planet had been found. Or maybe a passing star had stripped the Kuiper cloud of much of its richness. And so on.

Pirius said, ‘None of that sounds too convincing.’

Faya Parz said, ‘If mankind has learned one thing in the course of its expansion to the stars, it is that the first explanation for any unlikely phenomenon is life.’

Luru Parz had come to this place to study the traces of that ancient plunder. Her first theory was that it could have something to do with dark matter. Dark matter was relatively rare in the plane of the Galaxy, and indeed in the heart of Sol system. ‘But it is to be found out here,’ Faya said, ‘where the sun is remote, and baryonic matter is scarce.’

Pirius tried to put this together. ‘And you think there is life in the dark matter. Intelligence.’

‘Oh, yes.’ Faya’s eyes were hooded. ‘There is six times as much dark matter as baryonic in the universe. Everywhere we look, baryonic matter is infested with life. Why not dark matter? In the past, humans have studied it. We have some of the records. Luru even believes that a conflict between intelligences of dark and light matter is under way – an invisible conflict more fundamental even than our war with the Xeelee. The Qax destroyed much of our heritage, but there are hints in the surviving pre-Occupation records.’

‘And this has something to do with the Kuiper Belt’s missing mass?’

‘We haven’t ruled it out. But in the meantime we have found something stranger still.’ Faya snapped her fingers. A Virtual image whirled in the air. It was a tetrahedron, Pirius saw, four triangular faces, straight edges. It turned slowly, and elusive golden light glimmered from its faces. But the image was grainy.

‘What’s this?’

‘It’s called the Kuiper Anomaly. Obviously an artefact, presumably of alien origin. It was detected in the Kuiper Belt long ago – before humans first left Earth, even. It was the size of a small moon.’

‘Was?’

‘By the time humans finally mounted a probe to study it, it had disappeared.’ She snapped her fingers; the tetrahedron popped and vanished.

Pirius said, ‘So perhaps the missing planetesimals were used to manufacture this . . . Anomaly.’

‘It’s possible. The mass loss looks about right, from what we know of the object’s gravitational field. But if so it must have been there a long time, since the formation of the system itself.’

Torec said, ‘What was it for?’

‘We’ve no idea.’

‘Where did it go? Was it connected to the dark matter?’

Faya smiled. ‘We don’t know that either. We’re here to answer such questions.’ She would say no more.

Pirius found it a deeply disturbing thought that some alien intelligence had built such a silent sentinel on the fringe of the system, long before humanity, even as the sun was fitfully flaring to life. In fact he felt resentful that somebody had used that immense resource for their own purposes. Those were our ice moons, he thought, knowing he was being illogical.

They completed the circuit of the Pit, coming back to where they had started. They longed to go further – to see more of Michael Poole’s heroic engineering, or even find the fabled Forest of Ancestors, where the native life forms in their sessile forms waited out eternity. But they had work to do.

Regretfully, they returned to the conference room. It turned out to be set high on a gantry, overlooking the Pit of the Mayflower. It had a startling view of the gantries and cranes that had once built starships.

But nobody in the conference room was interested in the view. They were too busy with a tremendous row.

Luru Parz paced, small, cold, determined.

‘In its day, the Coalition served a purpose. We needed a framework, guidance to help us recover from the terrible wasting of the Qax Occupation. But we quickly slipped into an intellectual paralysis. Do you not see that, Minister? Even now we look back over our shoulder at the past, the Occupation, the near-extinction of mankind. The Druz Doctrines are nothing but a rationalisation of that great trauma. And since then, obsessed with history, we have sleepwalked our way into a Galactic war.

‘But it can’t go on for ever. Nilis sees that. We can’t keep up our blockade of the Core indefinitely. Now Nilis offers us a chance to win, to take the Galaxy. I’m not at all surprised that you, Gramm, and your self-serving colleagues are seeking to sabotage his efforts. In fact I’m surprised you have given him as much support as you have. But it’s not enough. Gramm, you are going to give Nilis all the backing he needs – all the way to the centre of the Galaxy.’

Gramm sneered. ‘Madam, this buffoon has nothing. Don’t you understand that yet? He is blocked! He has no way to defeat FTL foreknowledge, or to strike at the Prime Radiant itself.’

Faya Parz said, ‘Then we must help him. There may be answers.’

Gramm snapped, ‘What answers?’

‘Mankind is very old; the past contains many secrets . . . This is a treasure which the Coalition chooses to ignore. We believe that somewhere in this deep heritage we may well discover the key to unlocking the final puzzles.’

Nilis rammed his fist into the palm of his hand. ‘You’re right. Yes! That’s where we must go next.’

Pirius said, ‘Where?’

Nilis said, ‘Why, to Mars. To the Secret Archive of the Coalition.’

Torec whispered to Pirius, ‘What Secret Archive? I don’t like this talk.’

‘Nor me.’

Pila, Gramm’s advisor, had been showing increasing irritation. Now she seemed to lose patience. ‘Why are we listening to this heretical nonsense? What hold does this woman have over us, Minister?’

Luru Parz smiled. ‘Why don’t you tell her, Gramm?’

Gramm looked thunderous, but didn’t reply.

Luru said evenly, ‘Oh, I’m just another of the Coalition’s little secrets. Just another Doctrinal violation, tolerated because I am useful. I’ve had an uneasy, ah, working relationship with Gramm for many years, and his predecessors long before him. Before that – well, my life has sometimes been complicated. But things are civilised these days. The Coalition tolerates our research here on Port Sol as long as we share the results. Of course it could destroy us at any time. But on the other hand I could do a great deal of harm to the Coalition.’ She opened her mouth wide, showing blackened teeth.

Nilis suddenly seemed to understand. His jaw dropped, and he gulped before he could speak again. ‘All this talk of the depths of time . . . Port Sol always was a notorious den of jasoft refugees. And they weren’t all cleared out, were they? And you are one of them, Luru Parz. You are a jasoft.’

Pila flinched, as if she had been struck; her bland, pretty face curled in disgust, the strongest expression Pirius had ever seen her show. Nilis merely stared, utterly fascinated, his intellect overriding his emotions, as so often.

Pirius was stunned. He stared at Faya, who had conducted them around the Pit. Was she an ancient too? She had talked of dancing among the floating palaces of Port Sol – but the ice moon had been all but abandoned for twenty thousand years. Was it possible it wasn’t just a dream?

Torec’s hand slipped into his. In this cold place, far from home, surrounded by so many gruesome secrets, the touch of warm flesh was comforting.

Pila turned on her superior. She seemed more upset by the violation of orthodoxy than by the cold biological reality of the jasofts. ‘Minister, if this is true – why are these monstrosities tolerated?’

Gramm said nothing, his round face crimson.

Luru said, ‘Well, I’m useful, you see. And I know too much to be dispensed with. Don’t I, Gramm?’

‘You old witch,’ Gramm said tightly.

‘Witch? If so, I brought you here to remind you of my spell,’ she said, her tone dark.

Gramm glared. But it was clear he had no choice but to give her what she wanted.

When the meeting broke up, Torec approached Luru. She was clearly fascinated.

‘But how do you live?’

Luru winked at her. ‘Most days I sleep a lot.’ She put her hands on the ensigns’ shoulders; her skin felt warm, soft to Pirius: human, not at all strange. She said, ‘You children must be as hungry as I am. We have a lot of work to do. A great mission – a Galaxy to conquer. But first we eat. Come!’ And she led them away.


Chapter 18

Out on the surface of the Rock, the cadets were learning to advance behind an artillery barrage.

It was another brutally simple, unbelievably ancient tactic. Behind the advancing troops was a bank of monopole cannon, mankind’s most effective weapon against Xeelee technology. The guns opened up before the advance began, firing live shells over the heads of the troops. The idea was that the hail of shells would flatten enemy emplacements, and the troops would rush forward and take the positions without a fight. Then the barrage would work its way forward, a curtain of fire always just ahead of the advancing troops, steadily raking out the opposition before the troops even got there. So the theory had always had it.

But in practice Pirius Blue found himself lying in clinging asteroid dust as the barrage flew, so thick it was a curtain of light over his head, and shells of twisted spacetime fell not half a kilometre from him. The shells’ pounding seemed to shake the whole asteroid. The sense of physical energy erupting around him was overwhelming, as if all the violence of the Galaxy centre were focused on this one battered old Rock.

The order to advance, actually to run into the fire, all but defeated his courage.

The success of this tactic depended on precise timing, coordination between artillery and infantry, and extremely accurate firing by the gunners. But the cannon were only machines, the gunners only human, the infantry were rattled and confused, and in an imperfect universe all were liable to error. The strategy depended a good deal on simple luck.

And, today, his platoon’s luck ran out.

Pirius actually saw the fatal shell incoming. It was like a meteor, streaking down from the barrage that flew over his head. On the comms loops he heard officers yelling warnings. But for those directly under the path of the shell, no warning could help.

It was the triplets, Pirius saw, recognising their customised uniforms. For a last instant they clung to each other. The shell landed directly over them. There was a soundless flash of light, another giant’s footstep, a fountain of dirt.

Pirius ran to the site of the impact. A perfectly pristine crater had been dug into the asteroid.

Tili One had somehow escaped unharmed. Three had lost a hand, but was conscious, though distressed. Of Two there was no sign. Her very substance had been torn apart, Pirius thought, her very atoms dissociated.

Over the heads of the little group, the monopole barrage was dying, as if apologetically.

Marta, Cohl, Burden were all here, standing gravely as the surviving sisters wailed and clung to each other. ‘At least it was quick,’ Captain Marta said gruffly. ‘There can have been no pain.’

One of the Tilis turned on the officer. ‘What comfort is that? It was a stupid accident.’

Burden stepped forward. He placed a big hand on each of the Tilis’ skinsuit helmets. ‘It doesn’t matter,’ he said. ‘None of this matters. There will be a better time, a better place, where you will be reunited with your sister, when all of this is wiped clean . . .’ And so on. Gradually his words were comforting the girls. They bent their heads to his chest, and he held them as they wept wretchedly.

This was too much for Cohl. She turned on Captain Marta. ‘What happened to the Doctrines? If you let him spout words like these, what did she die for?’

Marta eyed her coldly, the human half of her reconstructed face as still and expressionless as the metallised side. ‘His words are useful,’ she said simply.

And so they were, Pirius saw now, just as Burden himself had said, and that was why they were tolerated. It didn’t matter whether anybody believed in Michael Poole and the rest or not. Everything here was dedicated to the purposes of the war: even the tolerance of a faith which undermined the war’s very justification. Just as long as its adherents were prepared to march off to die.

The Captain snapped, ‘Clean up here.’ She turned and walked away.

Pirius and the triplets’ other friends helped the surviving sisters get back to the barracks. Pirius had never seen anything like their grief.

But there was no time for consolation. The very next day new orders came: Pirius’s company was to be thrown into the Front.

For their final preparation Pirius and Cohl were taken to a sickbay.

Here nanomachinery was injected into their eyes. Their retinas were rebuilt, overlaid with a layer of technology whose purpose was to help their eyes cope with the blinding light of the Galaxy’s heart – and perhaps enable them to survive another few seconds. They had both taken many implants before, of course, even deep inside their skulls, but none of those had felt so directly violating.

They endured a night of agonishing pain. Pirius and Cohl had never been lovers, but that night they shared a bunk, weeping in each other’s arms.

The next morning, when Pirius looked in a mirror, he saw the silver in his eyes, and his own face reflected back from his pupils. It was as if his very soul had been coated in metal.


Two

The Qax, alien occupiers of Earth, inflicted the Extirpation on mankind. They churned up the rocks, destroyed the ecology, wrecked our homes, even imposed a new language on us. By these means they tried to destroy our past.

They were right to do so.

The past is a distraction, a source of envy, enmity, bitterness. Only the present matters, for only in the present can we shape the future.

Cut loose the past; it is dead weight.

Let the Extirpation continue. Let it never end.

– Hama Druz


Chapter 19

Pirius Red wasn’t impressed by Mars.

From low orbit it struck him as a dull, closed-in little world. Aside from the scrapings of ice at the polar caps, its colour was a uniform, burned-out red. Mars was dead, or all but; you could tell that even from space just by looking at its worn craters and soft-edged mountains.

Given this world had been the most Earthlike in Sol system after the home planet itself, it was surprising how little mark humans had made on its surface. There were plenty of ruins, though. Once extensive arcologies had splashed the ancient face of this world with Earth green-blue. But those bubble-colonies had been smashed during the Qax Occupation. The largest of them had been in a region called Cydonia, and from space you could still make out where it had been: the neat circle of the dome’s perimeter, the blocky shapes of a few remaining buildings, a tracery of foundations. But the ubiquitous dust had covered it over, washing away lines and colours.

A more striking ruin, in fact, was a massive building put up by the Qax themselves: an exotic-matter factory. Its walls were massive and robust, enduring even after twenty thousand years. In the wars that had followed the expulsion of the Qax, the factory ruins had been used as a fortress as human fought human. Pirius sent Virtual images back to Torec to remind her of the similar factory she had explored on the Moon. But Torec was at Saturn, still working on the CTC processor project, out of touch.

Pirius’s reaction to Mars seemed to disappoint Nilis. Apparently Mars held a sentimental place in earthworm hearts. Mars was a small world, but it had as much land area as Earth, Nilis said. It had canyons and mountains and huge impact craters – in fact the whole of the northern hemisphere appeared to be one immense basin – and its range of elevations, from the depths of the deepest basins to the heights of the highest mountains, was actually greater than anything on Earth, even if you were to strip away that world’s oceans.

Geology was never going to appeal much to a Navy brat. But Pirius was intrigued by Mons Olympus, the tallest mountain in the whole of Sol system – and their destination, for in a grandiose, astonishingly arrogant gesture, the Interim Coalition of Governance had built its Secret Archive into that mightiest of monuments.

The corvette landed at Kahra, the modern capital of Mars. This was a city in the Earth style, a Qax-design Conurbation, a series of domes blown out of the bedrock. But only a few hundred thousand people lived here. In fact there were only a few million on Mars, Pirius learned, fewer on the whole planet than in a single one of Earth’s great cities.

The Martian citizens seemed about as bland and fat as those Pirius had encountered on Earth, though a little taller, a little longer-limbed, perhaps an adaptation to the one-third gravity here. But the officials who processed their arrival stared at Pirius’s bright red Navy uniform. Even here, it seemed, his unwelcome fame had spread, which was why Nilis had brought him in the first place. Nilis said conspiratorially, ‘You are my battering ram as I smash through layers of officialdom, complacency and sheer obtuse bureaucracy.’

They had a day to wait in the city. Pirius spent some time in fitful exploration.

But even Kahra itself turned out to be something of a fake. During the Occupation the Qax had come to Mars only to destroy its human colonies. They had shipped the surviving settlers back to Earth – where they had almost all died, unable to adapt to a more massive planet’s clinging gravity and dense air. Even the exotic-matter factory had required only a handful of indentured humans to oversee its automated operation.

So for humans to throw up a Conurbation here, where none had existed before, was an absurdity. There was no Martian Occupation to memorialise; it was an ‘empty gesture by earnest coalition politicos eager for advancement’, as Nilis put it. This Conurbation didn’t even have a number, as did those on Earth; it was known as Kahra, the name of the older city which had been demolished to make way for it, and whose foundations now rested under the dull pink-grey domes.

Kahra, and Mars itself, struck Pirius as an oddly halfhearted place – a Conurbation without a number, a world whose most interesting ruin was alien, a sparse population of unenthusiastic people. The ancient stasis of this world, which had given up on geological processing about the time the first oceans were pooling on Earth, seemed to have sunk into the minds of the settlers. Little controversy from this small dead world trickled up the chain of command to trouble the councils on Earth. There wasn’t much news on Mars.

The next morning Pirius left Kahra without regret.

From Kahra it was a short hop to Olympus.

Their flitter landed on an uninteresting, gently sloping plain, featureless save for a massive hatchway set in the ground. Nothing else showed of the Secret Archive above the surface of Mars.

But this was, after all, the highest mountain in Sol system. So Pirius asked permission to spend a few minutes out on the surface. He pulled on his skinsuit, inflated the flitter’s blister airlock, and dropped a couple of metres to the Martian ground.

He landed in dust, broke through a crust of darker, loosely bound material and sank into thicker material beneath that compacted under his weight. Perhaps that crust was an irradiated mantle, like Port Sol. When he took a step he found the going wasn’t so difficult, but soon his legs and back were stained by the dust, which was fine and clinging. He remembered Torec’s complaints about Moon dust, and how hard that had been to clean off.

The slope was featureless save for a gully a few metres away, cut into the ground. The sky was reddish too, and the sun was a shrunken yellow-brown circle, still rising on this Martian morning. The light of the more remote sun was diluted, and the shadows it cast, though sharp, were not deep. The only motion was near the horizon, where a narrow pillar, tracking across the ground, seemed to be shorting between ground and sky. Perhaps it was a dust devil. It was rarefied, feeble compared to the mighty meteorological features he had glimpsed on Earth.

All he could see of the works of mankind were the flitter and the white-painted Archive hatch, set in the ground. And he could see no mountain, no mighty summit or precipitous cliffs.

The air shimmered; a Virtual coalesced. It was Luru Parz, appropriately dressed in a skinsuit of her own.

Pirius felt his heart hammering. He had been unable to come to terms with Luru Parz’s revelation that she was effectively immortal, millennia old; it defied his imagination. Standing on this inhuman planet, the most alien thing in his universe was the patient, silent woman before him.

From the flitter the Commissary called, ‘Luru Parz. I wasn’t expecting you to accompany us.’

‘I’m not. Gramm has bent a little, but he won’t allow me anywhere near the planet, let alone into the Archive. He won’t even let me send a Virtual in there. Isn’t that petty?’ She winked at Pirius, with a kind of gruesome flirtatiousness. ‘Still, I thought I should come see you off. What do you think of Mars, ensign?’

‘Dusty.’

Luru barked laughter.

Nilis sighed. ‘I suppose that sums it up. On Mars there is dust everywhere. It piles up in the craters; it covers these great Tharsis mountains. Even the air is full of it – scattering the light, whipping itself into murky storms . . .’

Luru Parz said, ‘And Mars is old. The oldest landscapes on Earth would be among the youngest on Mars. But of course even the old can hide a few surprises.’ She was still staring at Pirius.

Pirius dropped his gaze, his cheeks hot. But he wasn’t much interested in comparative planetology; born in a tube and raised in a box, he had no preconceptions about how planets were supposed to work. ‘So where’s the big mountain?’

Nilis said, ‘Ensign, you’re standing on it. Olympus is a shield volcano, seven hundred kilometres across at its base, rising some twenty-five kilometres above the mean level. Its caldera juts out of the atmosphere! But the whole thing’s so vast it dwarfs human perspectives.’

Luru was watching him again. ‘Disappointed, ensign? Everything about Mars seems to disappoint. But before spaceflight, Mars was the only world whose surface was visible from Earth, save for the unchanging Moon. And it was the repository of a million dreams – wasn’t it, Commissary? We even dreamed of making Mars like Earth. Of course it’s technically possible. Can you see why it was never done?’

Pirius glanced around at the worn landscape, the dust-choked sky. ‘Why bother? If you want to make an Earth there are better candidates.’

‘Yes,’ Nilis said sadly. ‘By the time we had the capability to terraform, we had already found other Earths. Nobody could be bothered with Mars. What an irony! And so Mars was bypassed. This is very ancient stuff, Pirius. But I sometimes wonder if something of those lost dreams still lingers in the thin air of Mars, an ineradicable whiff of disappointment that makes Martians as dull as they are today.’

‘We aren’t here to dream of the past,’ Pirius said.

Luru Parz laughed. ‘Well spoken, young soldier! All this talk of pre-Coalition fantasies is of course non-Doctrinal. Let’s get on with it.’ With a flourish she gestured at the Archive hatch.

The great door began to swing open. The thin air brought only the faintest of sighs to Pirius’s ears. A semi-transparent tube snaked out of the hatchway and nuzzled against the hull of the flitter.

‘Don’t forget your face masks,’ Luru Parz said. She snapped her fingers and disappeared into a cloud of scattering pixels.

The woman smiled at them, though the gaze of her pale grey eyes slid away from their faces. ‘My name is Maruc. I am an Interface Specialist . . .’

Pirius and Nilis had climbed down a metal-runged ladder into a kind of antechamber, roughly cut from the rock. They faced this Maruc, their mouths and noses hidden by snug semi-sentient masks. It had been made clear that though the air in the Archive was breathable, such masks were to be worn at all times; nobody had explained why to Pirius, but he wasn’t in the habit of asking such questions.

Nilis introduced the two of them in his typically boisterous and avuncular way. ‘I can’t begin to tell you how privileged I feel to be here – here, the greatest repository of knowledge in Sol system, why, I dare say, in the human Galaxy!’ He clapped Pirius on the back. ‘Doesn’t it make you fall in love with the Coalition all over again?’

‘Yes, sir,’ Pirius said neutrally.

Maruc led them out of the anteroom and down some shallow steps into a chamber dug deeper yet into the rock. This vast library, dug into the cooling corpse of Olympus Mons, was evidently a place of low ceilings; Pirius had to duck.

Maruc struck him as odd. She had her head shaven, she wore a standard Commissary-style floor-length black robe, and she was short; both Nilis and Pirius towered over her. The robe he had expected. This Archive had once been an independent organisation, but it had long ago been swallowed up by one of Earth’s great Academies, which had in turn been brought under the wing of the all-powerful Commission for Historical Truth. Nilis had set out this long bureaucratic saga for him, not seeming to realise that Pirius was even less interested in the organisational history of the Coalition’s agencies than he was in the dusty landscape of Mars.

But Pirius was surprised at Maruc’s height, given the general tallness he had noticed in the Martian population. And at first glance he would have said she looked young, only a few years older than himself, perhaps early twenties. But her face was pinched, marked with deep lines on her brow, and her grey eyes, though clear, were sunk in pits of dark-looking flesh. She was a strange mixture of youth and age.

He was staring. When she caught his gaze she hunched in on herself a little.

Pirius looked away, embarrassed. More secrets, he thought wearily.

They passed through a final door and walked into a corridor, a long one; its low arched profile, lit up by floating light globes, receded in both directions until a slow curve took its farther stretches out of sight.

Maruc led them along the passageway. It was punctuated by doors on either side, all identical, none of them labelled. The corridor was evidently very old; the floor was worn and the walls rubbed smooth. The only people he could see were running, back and forth along the corridor, off in the dusty distance. Pirius automatically began to count the doors; without that instinctive discipline he would soon have been lost.

One of the doors opened as they passed. A man came out, carrying a stack of data desks. Thin-faced, he was like Maruc in his slight build, but he looked young, with none of Maruc’s odd premature ageing. He let them walk ahead and then trailed them a few paces behind, his gaze cast down on the worn floor. This seemed peculiar to Pirius. But Maruc didn’t say anything, and Nilis was of course oblivious to everything but the contents of his own head.

One of those corridor runners passed the little party. They had to squeeze back against the wall to let her pass. She wore black, but her robe was cut short to expose bare legs. She ran intently, eyes staring ahead, arms pumping, her long, spidery legs working; her upper chest was high, though her breasts were small, and she seemed to be breathing evenly. She ran on past them without breaking stride, and disappeared down the corridor, following its bend out of sight.

‘Remarkable,’ Nilis said, watching her go. ‘She looks as if she could run all day.’

‘Perhaps she could,’ Maruc said mildly. ‘That is her specialism.’

‘Really? Well, well.’ Nilis was playing the visiting dignitary, trying to put Maruc at ease, though without much success, Pirius thought.

They walked on. And behind them the strange young man with the data desks still trailed, unremarked.

Maruc opened a door and led them into a room. ‘A typical study area,’ she said.

Brightly lit by light globes, the room contained desks and cubicles where people and bots, crammed in close together, worked side by side. Most of the scholars worked through flickering Virtual images, but some laboured over data desks. The people were small, neat, their heads shaven like Maruc’s. Men and women alike were slim, and it was hard to distinguish between the sexes.

Some of those bare heads looked oddly large to Pirius, their skulls swollen and fragile. It was probably a trick of the light.

The visitors seemed to disturb these scholars. Some of them looked up nervously before cowering into their work, as if trying to hide. Others touched each other, clasping hands, rubbing foreheads or even kissing softly. Not a word was spoken. Pirius could feel the tension in the room until he and the others receded again.

They walked on.

Maruc spoke of how the Archive had been digging its way into Mons Olympus for millennia. In many ways it was an ideal site for a library. Mars was a still, stable world, geologically speaking, and even this, its greatest mountain, had been dead for a billion years. The bulk of Olympus was basaltic rock, and under a surface layer smashed and broken by ancient impacts – in Maruc’s peculiar phrase, ‘impact gardened’ – the rock was porous and friable, quite easy to tunnel into. It grew warmer the deeper you dug, Maruc said, but that wasn’t a problem; some of the deepest chambers even used Mars’s remnant inner heat as an energy supply. The tremendous shield of rock above was of course a protection from any deliberate aggression, as well as from natural disasters up to a small asteroid strike.

Pirius built up a picture of a great warren burrowed through the vast mound of Olympus, people everywhere, running along corridors and labouring in chambers. After twenty thousand years the Archive must run far, he thought, tens of kilometres, even hundreds: under Sol system’s greatest mountain there was always more room.

Maruc stopped at a doorway and opened it to reach another corridor, identical to the first. They walked down this until after a time they turned through another door into yet another passageway, and then they turned again. Pirius kept trying to build up a map in his head, based on the turns they made, the numbers of doors they passed. But all the corridors were identical, and looked the same in either direction, and he began to be unsure which way he was facing.

Besides, the air was thick, increasingly clammy and warm, and despite his face mask he thought he could smell an odd scent – a milkiness, oddly animal. Disconcerted, disoriented, he began to worry that he was getting lost.

But no matter where they went, the little man with the data desks followed them.

They came to another room, full of more scared-looking archivists. Maruc said that some of these had been assigned to assist Nilis.

Only about half the people living here under the mountain were devoted to the data itself. The rest had administrative functions, like Maruc herself, or they were concerned with support work that kept the facility going: there were specialist groups for digging fresh corridors ever deeper into Olympus, others to maintain the flow of air or water, and others to tend the big nano-food banks warmed by Olympus’s residual heat.

Data from all across the Galaxy poured into the gigantic holdings here. But after twenty thousand years the new material was a drop in the ocean. These days the bulk of the work was classification – there were whole hierarchies of indices here, Maruc said – and maintenance. There was a constant danger of physical degradation – one function of the rock of Olympus was to shield electronically stored data from damage by cosmic rays – and data items were continually transcribed from one medium to another. With each transcription elaborate checks were made from multiple comparison copies to ensure no errors were introduced.

Maruc said, ‘You can see we would have plenty of work to keep us busy even if not a single new item of data ever came in. Because our main task is to fight entropy itself. The Archive is here for the long term.’

‘Marvellous, marvellous,’ Nilis said.

The community was the result of generations of specialism, she said: you were born to be a librarian, you grew up in cadres of librarians, your seed would go on to produce more librarians, for millennia after millennia. Maruc stood straight, and her eyes shone within their nests of wrinkles. ‘We, the community of the Archive, have devoted generations past to this project, and we dedicate future generations too. We are proud of what we do. We believe our project is in the best traditions of the Druz Doctrines.’

‘Oh, my eyes, no doubt about that,’ said Nilis. He still looked thrilled to be here, Pirius thought, like a glutton let loose in a food store. ‘But let me set you a test . . .’ He outlined his requirements quickly.

Maruc raised a hand, and within seconds a runner was at her side. This one was a boy, surely younger than Pirius. His long, thin legs and short body made him look ungainly, as if he might topple over. But after sprinting up he wasn’t even breathing heavily. Maruc told him what she wanted and he immediately ran off.

Within five minutes, a different runner came to them, accompanying a floating bot. The bot carried a small, battered-looking data desk, just a slab of some shiny black material held invisibly in place, perhaps by an inertial field.

Nilis stood over it, his mouth a round O. ‘My eyes, my eyes,’ he said.

Maruc smiled. ‘I’m afraid we can’t let you handle it. Any valid spoken command will be accepted, however.’

The floating data desk was so old that its interface protocols were quite alien. But soon Nilis was speaking to the desk, and his words were translated into a strange, distorted version of standard.

Finally a voice spoke from the desk, a stored recording, a clipped, rather stiff voice speaking the same peculiar dialect.

Nilis’s eyes widened further. He said to Pirius, ‘Do you know what this is? Do you know know who this is speaking?’

‘No.’

‘Hama Druz himself used this very desk on his return journey from the moon Callisto, where he had gone to hunt jasofts. He used this desk to compose his Doctrines, the very words which have governed our lives ever since. And that voice, cautiously reading out an uncompleted draft – that voice belongs to Hama Druz himself! Listen, listen . . .’

At last, Pirius heard that clipped and over-precise voice say words so familiar that even the antique dialect could not mask them: ‘A brief life burns brightly.’

Nilis said, ‘Madam, thank you. I can’t tell you – all of mankind’s true treasures are here, and you are worthy custodians.’

Maruc observed Nilis’s ecstatic reaction with quiet pride.

His face set, Nilis straightened his battered robe. ‘But enough indulgence. I have work to do. Madam, if you’ll assist me – Pirius?’

‘I’ll be fine,’ Pirius said. ‘I’ll explore a little more.’

Maruc said, ‘I’ll assign somebody to guide you.’

‘Thank you. I’ll wait.’

Eagerly Nilis turned away. Pirius watched Maruc lead him down the corridor.

The second they were out of sight Pirius turned, strode up to the little man who had shadowed them all day, grabbed him by the front of his tunic, and lifted him up until his head rammed against the low ceiling.

‘Tell me who you are, and what you want.’

The little man was sweating, trembling, but he forced a grin. He gasped, ‘Gladly. If you’ll just, you’ll just . . .’

Reluctantly Pirius released him. The man dropped to the worn floor of the corridor. He had dropped his data desks; he scrabbled to pick them up. But still he grinned, calculating.

Pirius snapped, ‘Well?’

‘My name is Tek,’ he said. ‘I’m a Retrieval Specialist.’

Pirius thought that over. ‘A filing clerk.’

‘If you want. But we’re all specialists here. The lovely Maruc is an Interface Specialist – she interfaces between us and the rest of humanity. Then there are the runners with their long legs, the archivists and indexers with their bubble brains – don’t tell me you didn’t notice that! Wait until you see the mechanic types who crawl up the big air ducts.’ Still clutching his desks, he let one arm trail on the floor and loped about comically.

Pirius had to suppress a laugh.

‘All specialists, you see, all of us. But we fit together like the parts of a smoothly running machine.’

‘I’ve never met anybody like you, Tek.’

‘Nor I you. But then that’s the point – isn’t it, sir?’

‘What is?’ Pirius stepped forward and loomed over the little man until he stopped his capering and stood still.

‘Do you think there is divergence here? From the human norm. This place is at the heart of the Coalition, but is it Doctrinal?’

‘What are you saying?’

‘Nothing, nothing. Not if you don’t see it. But look at Maruc, for instance.’

‘Maruc?’

‘Poor thing. Growing old fast, don’t you think? She’s only a year older than me, just one year. But she looks a decade older. But you see, she can’t last long. That’s the trouble with being her kind of specialist, an interfacer. You have to know a lot – you have to know too much. And so you have to die, and take your poisonous knowledge with you.’ His grin widened, nervously.

Pirius understood little of this. ‘Maybe you know too much,’ he said menacingly.

Tek laughed, but Pirius thought he had struck a nerve.

‘What do you want, Tek? Why did you follow us?’

‘I only want to help you. Whatever you want in here, maybe I can help you find it.’ Tek actually winked. ‘And in return you can help me.’

Pirius bunched his fists. ‘I could kill you in a second.’

‘I dare say you could, I dare say. But this is Sol system, sir, not the Front. And here you need different skills. Subtler skills.’ Tek hugged his desks to his chest and backed away. ‘Here comes your escort.’

Pirius glanced over his shoulder, to see another worker approaching.

Tek said, ‘If you need me—’

‘I won’t.’

‘—ask a runner. Just ask. And in the meantime be nice to Maruc, even though she’s only a drone.’

A drone. That word made Pirius shiver. ‘Why should I?’

‘Because she’s my sister,’ Tek laughed again. ‘But then, who isn’t?’ Suddenly he stepped close to Pirius and grabbed his arm. Pirius flinched; Tek’s skin was pale, pocked, and his breath was sour. ‘Tread carefully, ensign.’

Pirius pulled his arm away.

Breaking into a run, Tek turned a corner and was gone.

Pirius instructed the runner to find him a private room. There he slept until Nilis called for him.

Nilis seemed unhappy. His air of enthusiasm was gone, and his energy had turned into an anxious anger that showed in the fretful set of his face, the way his big hands plucked at his frayed robe. Interface Specialist Maruc trailed behind him, looking uncertain.

‘Commissary? What’s wrong?’

Nilis was distracted, as if he barely saw Pirius. ‘What a place. What a place!’ He mopped sweat from his neck. ‘You know, in their obsessive toiling, here in this huge subterranean mound of data, the Archivists never throw anything away. And their search engines are remarkably effective. There is so much here, ensign. So many secrets – so much treasure! And all of it buried under the coffin lid of Hama Druz . . .’

‘We came here looking for weapons.’

‘Weapons?’ he said vaguely. ‘Ah – yes, of course. Weapons. The Prime Radiant – you needn’t look at me like that, ensign; I haven’t forgotten our mission!’

‘So did you find anything?’

‘As a matter of fact I think I did. Ensign, in your base at the Core, did they teach you about “gravastars”?’

They hadn’t, but this was what Nilis had turned up in his first hasty search for techniques to counter FTL foreknowledge. And as it turned out, Nilis started to explain, Pirius was going to have to make yet another journey into strangeness, here in Sol system, to track down what Nilis thought he had discovered.

But Nilis stopped and stared at Pirius’s arm. ‘Ensign, what’s that on your sleeve?’

Pirius glanced down. A lozenge shape, glittering brightly, rested on his uniform sleeve; it was no larger than his thumbnail. And it was just where Tek had touched him. Without thinking he clapped his hand over the chip. ‘Nothing, sir. Uh, an insect.’

Nilis raised bushy eyebrows. ‘An insect? In here? It’s possible, I suppose – who’s to say? I think our business is done for today. Tomorrow we will return and start digging properly into this business of the gravastars . . .’

As they were led out of the Archive and back to the golden-brown surface of Mars, Pirius glanced again at the chip. He wasn’t disturbed by it so much as by his own reaction. Why had he concealed it from Nilis?

He felt deeply troubled. Perhaps he wasn’t such a good soldier after all.


Chapter 20

They fell down to Factory Rock.

A dropship was small and basic, just a transparent cylinder big enough for two platoons, twenty infantry, crammed in shoulder to shoulder with their bulky rad-shielded skinsuits and equipment. When Pirius Blue looked out through the ship’s curving hull he could see the fleshy bulk of the Spline warship that had brought them here from Quin. His own ship was one of thousands committed to this action. From a dozen orifices in the Spline’s hull the dropships poured out in gleaming streams. And when he looked down he could see how the little ships were falling all across the broad face of the target Rock.

The surface of the Rock was covered by a zig-zag lattice of trenches. He was already low enough to see people, tiny figures like toys scurrying clumsily along the trenches or hurling themselves over stretches of open ground. But everywhere points of light sparkled, pink and electric blue, bright on a grey background, and some of those running figures fell, or exploded in soft bursts of crimson. As far as Pirius could see the whole surface of this asteroid was covered by the crawling figures and the sparkling lights. The fire was reaching up to the sky too: a thread of cherry-red light would connect the ground to one of the falling dropships, and it would burst, spilling bodies into space.

And all this in utter silence, broken only by the hiss of air through his suit’s systems.

He had known in abstract what to expect. He had seen such Rocks before, from the comfortable cockpit of his high-flying greenship. But he had not imagined this. The scene was even beautiful, he thought.

But there was no more time. The ground flew up at him.

*

They had been briefed by Captain Marta.

This was an unusual action, she said, because it was taking place outside the Front.

This Rock – known as Factory Rock – wasn’t an assault platform but a human base, a munitions dump and the site of several monopole factories. Monopoles were defects in spacetime, each a nasty little knot with the mass of a trillion protons. They had been manufactured in the early universe during its period of GUT-driven inflation, and now GUT energy was used to churn them out, to a uniform mass and charge, in the vast numbers required by the human war effort. They were useful weapons; they would cut through Xeelee construction material, or even the spacetime-flaw wings of their ships, like steel through flesh.

Factory Rock was an old establishment. It lay in the hinterland beyond the Galaxy centre, a little closer in to the Front than most. In a thousand years of operation, it had had no significant problems save for quagmites, the odd little virus-like critters that were attracted to all GUT engines in factories and ships.

But now the Xeelee had seen a chance to break out of their usual cordon. They had taken this Rock, and had set up well-fortified positions across it. It was a terror tactic. As this Rock went sailing on its own slow orbit behind the human lines, like a rat loose in a barracks, it was causing disruption far out of proportion to its size and direct threat.

So Pirius and his buddies were being dropped to clear the Xeelee emplacements, and if possible to take back the monopole factories.

Captain Marta hadn’t tried to hide the fact that these front-line troopers were raw. Some of them had had only days’ training on their weapons, their laser rifles and starbreaker pistols. But as this target was well behind the main front line, more hardened troops couldn’t be spared.

‘Remember, all that matters is that one of you gets through to the objective. And you will make that happen. I know you will do your duty.’ She smiled, her metallised half-face gleaming. ‘The Coalition has invested a lot in each of you, in giving you life, and in your training. Now’s the time to make it worthwhile.’

‘Yes, sir!’

The dropship didn’t so much land as crash. It just plummeted at the ground, burying its nose in a metre of asteroid dirt.

The hull immediately popped, and the inertial shielding turned off. Following his training, Pirius threw himself out of the ship and into the nearest trench.

The trench was shallow, barely enough to cover him. In fact it was a piece of shit, he thought, surveying it with a now-professional eye; he could dig better in half an hour. But lines of cherry-red light already stitched the air above him, and he pressed himself into the dirt.

The members of his platoon, 57 Platoon, all made it to this crudely dug trench. He saw the corporal, a very young man called Pace, and his sergeant, and Cohl, and the two surviving Tilis in their gaudily customised skinsuits. The Tilis seemed to be functioning, even though it was only three weeks since the death of Two, and Three was still getting used to her prosthetic hand. Many of the troopers were wrestling with their clumsy weapons. But Pirius and Cohl, as Service Corps, were laden with trenching tools, flares, comms posts, med supplies and other non-lethal essentials.

As the enemy fire intensified above them they were all pushing themselves into the broken dirt, their gleaming new weapons already scuffed and coated with dust. Pirius wondered if Burden had made it down safely. His platoon had been scheduled to land some distance away.

Corporal Pace whirled a finger, ordering them to switch their comms to the platoon’s dedicated loop. ‘Listen up,’ he said heavily. ‘We’re down safe. The line’s intact and we’re in a strong section of it. We have Guards to the left; and more to the right, further down the line.’ That was good. Guards were pains in the ass on the base, but in action Guard units were reassuring to have close, protecting your flank. ‘We’re about two kilometres from our target factory, which is that way.’ He pointed. ‘In thirty seconds the artillery barrage will start, and in five minutes we’ll move. Everybody clear? Good.’

And then, to Pirius’s amazement, he snapped his fingers and a Virtual appeared in the air above him, floating over the trench like a multicoloured spectre.

It was a pep talk. A smiling woman’s face mouthed words, no doubt uplifting Doctrinal propaganda, that Pirius couldn’t hear. They were shown images of field guns, mostly monopole cannon, were in batteries a couple of kilometres behind Pirius’s position, and he knew there were emplacements of more massive siege guns, ‘heavies’, further back still. The slanting tubes were oddly graceful, Pirius thought, oddly fragile-looking for such powerful weapons. They were lodged on the ground, sacrificing flexibility of deployment for the relative shelter of the asteroid’s bulk.

But the first guns were already firing. The heat generated was obvious; the cannon’s breeches were red hot, their inertial-control recoil mounts battered and smoking. In the heat the gunners had stripped to the waist, though they wore skinsuit helmets. Sweating, their skinny torsos gleaming red in the glare of their red-hot cannon, they swarmed around the guns like rats. Pirius wondered if Enduring Hope was working in some such inferno.

But if the Virtual was meant to boost the infantry’s morale it wasn’t working. They were supposed to march safely behind the guns’ fire, a tactic in which everything depended on precision and coordination between artillery and infantry. But even in this sanitised image Pirius saw things go wrong, like a recoil mount snapping under the strain.

And the Virtual itself was suddenly stitched through by cherry-red beams. Pace, digging his face into the dirt, shut down the Virtual; it dissipated in a cloud of pixels.

Cohl lifted her head. She was heavily shadowed, but Pirius could see her snarl of contempt. ‘At least now we know where the Xeelee emplacements are. The trouble is they know where we are.’

And then the artillery barrage started for real.

Pirius felt it before he saw it. The ground’s shuddering penetrated the inertial damping of his suit, reaching deep into his belly.

The first shells, piercing electric blue pinpoints, sailed overhead. Each shed energy as it flew, creating a sparkling contrail of exotic particles. He imagined the rows of guns, the lighter cannon and the tremendous ‘heavies’ behind them, blasting their munitions into the sky, thousands of them along lines that stretched kilometres.

The first shells sailed out of sight, landing somewhere beyond his horizon. He could feel their shuddering impact. Answering fire came from the Xeelee emplacements, he saw. A line of pink-purple beams snaked up as starbreakers sought to shoot down the shells before they had a chance to fall. But more shells followed. Soon there were so many of them that the contrails merged to become a solid glare, and the sky was covered by a curtain of shifting blue. It was a battle of lights in the sky, human blue washing down against defiant Xeelee red.

The violence was immense. It seemed surprising the whole asteroid didn’t simply break apart under the strain. Pirius felt fragile, a mote; he knew that one misstep of the mighty beasts treading the ground around him would result in a death so sudden he wouldn’t have time to know about it.

Burden was wrong, he thought suddenly. No matter what happened in the future, no matter who or what waited at timelike infinity, nothing could ever erase the blunt reality of this moment. This was real, this tortured ground, this outpouring energy. This was life and death – this was the war.

And still that relentless pounding went on. Pirius pressed his face into the dirt, but he couldn’t get away from it. It went right through him, working deep into his bones, right into his nerves, until it felt as if he had never known anything else.

Then a piercing whistle filled his ears. It was Pace’s command; they were to leave the trench.

Pirius didn’t let himself think about it. He blipped his inertial belt. Hauling his pack, a bulky med kit and a comms post, he scrabbled at the dirt with one gloved hand and pulled himself over the lip of the trench.

He floated like a balloon, up into a field of horizontal light beams. All around him other troopers rose; they were all swimming in light.

But the starbreakers cut into them, coming from his left. Bodies burst open and blood spurted into space, instantly freezing. Pirius was falling through a vacuum threaded with fire, an utterly inhuman and lethal environment. It was like a dream, of light and carnage. It seemed impossible for him to survive.

He slammed once more into the asteroid dirt, dragged down by his inertial belt, set to two gravities. Now he was in a shallow bowl, perhaps a crater; it might even have been natural, an ancient impact feature. He was astonished he was still alive.

A body fell heavily on top of him. It was Cohl. Even through the thick layers of her rad-hardened suit he could see how she was breathing hard.

He snapped, ‘How many fell?’

‘I don’t know. Four, five?’

Five dead already, in the first instant.

‘It could have been us,’ she gasped, wondering. ‘It could have been me. It was just chance.’

Pirius said, ‘Did you see anyone shoot back?’

‘No. No, not one.’

They had been trained to expect losses. But the barrage should have cleared the ground before them. It wasn’t supposed to be like this.

He thought about the pattern of fire he’d glimpsed. ‘The fire came from the left. It came from an emplacement behind where the barrage is landing. Something’s wrong. The barrage should have cleaned that emplacement out.’

Cohl didn’t seem to be listening. She lifted her pack curiously. A hole had been punched clean through it.

‘They got the Guards.’ That call sounded like one of the Tilis.

‘Which unit?’ And that was the corporal, Pace; evidently he was still alive.

‘To our left. I can see them from here. Every one of them wiped out.’

And now other voices joined in, from Pace’s platoon, and another close by. ‘To our right, too.’ ‘We’re on our own here.’

It didn’t seem possible to Pirius that Guards – arrogant, elite Guards, with their perfect, unmarred uniforms, their trenches as straight and well-defined as geometric exercises, their unshakeable confidence – that Guards had fallen so easily.

Pirius tried to think. The barrage hadn’t worked, then. Perhaps the timing had gone wrong. Perhaps monopole shells were falling out of place, falling harmlessly far beyond the Xeelee emplacements, maybe even coming down on human troops. The hole in the barrage had allowed at least some Xeelee units to survive, and in those moments when the infantry had burst into the open the enemy had picked targets at will. Now the line was shattered; the survivors were exposed, with no cover to left or right. Everybody knew that an uneven advance was worse than no advance at all, because your flank was exposed.

Pace spoke over the platoon loop. The corporal sounded ragged. ‘We have to go on,’ he said.

Pirius knew the theory. The ‘creeping barrage’ ahead of them was a sweeping curtain, continually progressing at about walking pace. The infantry were to follow, coming in right behind it to mop up whatever was left before the Xeelee weaponry had a chance to recover. So they had to move on, or the protection of the barrage would soon leave them behind. But everything was wrong.

‘Corporal,’ Pirius said. ‘We’d be advancing into fire. It would be suicide.’

‘Do your duty, Service Corps. On my mark in three.’

Pirius and Cohl exchanged a glance. They had no choice.

Again that ear-splitting whistle sounded.

Pirius roared, ‘Shit, shit!’ He blipped his inertial field and pulled himself out of the dip.

Again he flew, his armoured chest a few centimetres above the ground, his bulky pack an awkward mass behind him. Around him he glimpsed ten, maybe fifteen others, floating like ghosts above the churned-up dirt. Some of them aimed and fired their weapons as they swam.

But cherry-red light flared immediately, threading more bodies which burst and writhed before they subsided in dream-like microgravity slowness back to the ground. One of them was Pace, he saw; the corporal, recognisable by his bright command armband, took a hit even before he got out of the trench.

Pirius hit the dirt again. He was breathing hard, his pack bumping at his back, his faceplate pressed to the dirt. Starbreaker light continued to flare over his head, and detonations in the ground sent dirt flying up all around him. He could feel no pain, and was amazed he still hadn’t been hit.

He risked looking up. The barrage still crept forward, smashing its way across the asteroid away from him. Silhouetted before its unearthly light he saw figures moving, troopers trying to work their way from one bit of cover to the next, maybe even trying to advance. But there was no semblance of coordination, and few of them were even firing their weapons. Xeelee starbreakers picked them off with impunity.

He was exposed here; he was on a shallow ridge that actually raised him up above the mean surface. He would last only seconds in this spot.

He saw a line in the ground, a faint shadow a couple of metres ahead. If that was a trench he might live a little longer. If not . . . if not, he had no choice anyhow.

Again he didn’t allow himself time to think. Three, two, one. He blipped his inertial field, and with a single thrust he threw his body through a shallow arc at the shadow in the dirt. He slammed down at three gravities, hard enough to knock the wind out of his lungs. It was a trench: worn, its lip broken by the scrabbling of gloved hands, but a trench nonetheless. Starbreaker light flared over him, frustrated, a cherry-red lid over this bit of shelter.

But there was something in the bottom of the trench, hard, complicated shapes that shattered and broke under him.

Bodies. The trench was lined with bodies. Pirius could see contorted faces, chests and bellies cut open to reveal internal organs, solid like anatomical models. Their skinsuits sliced open, these fallen troops had frozen where they lay. As Pirius had struggled he had shattered some of the frozen corpses. But there was no horror for him; the cold and the vacuum had sucked out the last of the humanity from these relics.

The trench had been well constructed and was evidently deep. He could see some metres to left and right; the trench zig-zagged so it couldn’t be cleaned out by a single sweep of raking fire. And as far as he could see it was filled with those frozen, cut-open corpses, a tangle of rigid limbs and guts and skulls, like a ditch full of smashed statues.

Cohl came sailing in and landed as he had, hard on her belly. Bits of smashed bodies flew high; where they sailed above the lip of the trench starbreaker beams picked them out, vaporising them, as if playing. Cohl thrashed in shock.

Pirius held Cohl’s shoulders. ‘Take it easy.’

She subsided, breathing hard, eyes wild. She fixed her gaze on his face. ‘This is a nightmare.’

‘I know.’ He glanced around. ‘They must be lying six, seven deep. We aren’t the first to come this way.’

‘We’re going to die here, as they did.’

‘We’re not dead yet.’ Pirius took a comms post from his back and thrust it into the trench wall. ‘This is Pirius. 57 Platoon. We made it to a trench. There are two of us here. If you can hear this, triangulate on my signal and assemble here.’ He let the message repeat, and ducked his head back down into the deeper safety of the trench.

It took only seconds for the first trooper to come plummeting into the trench, heralded by a burst of starbreaker fire. It was a girl, dark and serious, her face contorted with fear; Pirius didn’t know her name. She had lost her weapons. And when she saw what she had landed in she thrashed in panic as Cohl had.

In the following thirty seconds four more followed. The two Tili sisters were among them, to Pirius’s relief.

And then no more.

Seven of them in the trench, out of twenty in the two platoons who had been dropped here. He looked around at their faces, the faces of these terrified children lost in this terrible place – all of them looking at him.

He felt a weight pressing on his shoulders, as if his inertial field was malfunctioning. Was this what a galactic war had reduced to – him and Cohl in a scratch in the ground with five frightened kids?

He set his comms loop to open, linking him to the whole of the force in this area. Maybe somebody else would hear him, could converge on this place. There was only silence. After a few seconds, it occurred to him to cut out the morale filters.

Immediately he was aware of a roar, like a noisy barracks. The voices merged into a mass, a mob cry, but every so often one of them would bubble to the foreground, and he would hear screaming, muttering, gasping, weeping, calls for help, delirious shouts, even a kind of deranged laughter. It was the sound of the wounded, the sound of thousands of voices calling out together from all over the Rock. They made an unearthly, inhuman sound.

He knew that some of the troopers were listening too. Their faces were round with shock. But even as they listened, in those first few minutes, the cries dwindled and faded away, one by one. If you were wounded in vacuum, with your skinsuit broken, you didn’t last long.

And still the bombardment continued, the blinding light overhead matched by the relentless shuddering of the ground. But the shells’ immense footfalls marched away into the distance, leaving them far behind.

He risked glimpses out of the trench.

From here, according to his visor displays, they were only about half a kilometre from the target monopole factory. As far as he could see only a single Xeelee emplacement stood between him and the factory; the shells had evidently taken out the rest. The emplacement looked like a small shack of a silver-grey material. It was probably Xeelee construction material, among the toughest substances known: self-renewing, self-repairing, said to be a living entity in itself. Surrounding the central shack were small pillars, each bearing rings that glowed blue.

Pirius let himself slide back into the trench. The others watched him, six pairs of eyes large in the shadows of their visors.

He said, ‘We have to try to get to the factory.’

‘No,’ said one trooper.

‘What’s your name?’

‘Bilin.’ He was bulky, but just a boy, despite the massive surface-to-surface weapon he carried on his back. He was scared, and right now Pirius was the focus of his resentment. ‘I say we wait for the pick-up.’

There was a murmur of agreement.

‘We can’t stay here,’ Pirius said bluntly.

‘We can traverse in the trench—’

‘There’s no point. We couldn’t get any closer to the factory that way. Remember the standing orders. The only pick-up will be at the factory itself. We can’t go back. And we can’t stay here, in this trench. We’ve nowhere else to go but forward.’ Bilin glared at him, but Pirius stared steadily back. ‘Can’t you see that? We’re not the first here. Look around you. Do you want to die like this?’

The boy dropped his gaze.

Pirius rooted in the grisly bank of frozen body parts beneath him. It didn’t take him long to retrieve a laser rifle. He threw it aside. He kept searching until he found a starbreaker gun; this gravity-wave handgun, essentially a design stolen from the Xeelee, was far more potent. ‘Search the dead,’ he snapped. ‘If you don’t have a weapon, find one. Take anything else you need: water, med-cloaks.’

Cohl went at it with a will. The privates – cadets until yesterday, Pirius reminded himself – were more reluctant; they had been trained to accept death, but nothing in their upbringing had prepared them for this gruesome grave-robbing.

Pirius checked over the starbreaker weapon. It was massive in his hands, reassuring. He’d been given only minimal training in it, but its operation, designed for simplicity and robustness on the battlefield, was obvious. He fired a test shot; pink light snaked out. There was no recoil. The gun anchored itself in spacetime while sending out lased gravity waves that would rip apart anything material.

After a few minutes they were all equipped.

‘All right,’ said Pirius. ‘If you want to live, do as I say.’

He’d expected Bilin to challenge him, and he wasn’t disappointed. ‘Who appointed you, Service Corps?’

Pirius stared him down. Again Bilin blinked first.

Pirius sketched in the dirt on the side of the trench, showing the Xeelee emplacement and behind it the factory that was their target. ‘We have to take out the emplacement. We’ll break into two sticks. I’ll lead one. Cohl, you take the other. We’ll go right, you go left . . .’ They would take it in turns, the two parties leapfrogging, alternately covering each other. This routine fieldwork was very familiar to the troopers; they knew how to do it. They started to relax.

He glanced around at their faces, glowing like red moons by the light of the continuing bombardment overhead. Now that somebody was giving them orders again they almost looked confident, he thought. But Pirius couldn’t unwind the coiled spring inside himself, not a bit.

He split the seven of them into their two groups. In her group of four Cohl would take the twins, whom he wasn’t about to separate. Pirius took the troublemaker Bilin with himself, along with the slim, intense-looking girl, the first to have tumbled into the trench, who as far as he remembered hadn’t said a word. The two teams moved subtly apart.

Pirius readied his starbreaker. ‘We’ve nothing to gain by waiting. We’ll go first. Give us five seconds’ cover, then follow.’

‘See you on the shuttle,’ Cohl said.

The troopers shifted their positions, ready to move again. One boy moved stiffly, staring down at the layer of bodies, obviously reluctant.

Pirius barked, ‘What’s wrong with you?’

‘I don’t like treading on their faces.’

Pirius forced himself to yell, ‘Never mind their faces! Just do it!’

The kid responded with jerky haste.

Pirius held his hand up. ‘On my mark. Five, four—’

Cohl’s troop put their heads over the lip of the trench and began firing.

‘Three, two.’ Pirius snapped off his inertial belt and allowed himself one deep breath. ‘One.’

He launched his body out of the trench and into the fire-laced vacuum once more.

The quiet girl fell before she had even got out of the trench, her visor melted open, her face reduced to char. He had never even known her name. But there was no time to reflect, no time to look back, nothing to do but go on.

Fly, float, scrabble across a hundred metres, less. Fire your weapon if you can, anything to engage the Xeelee guns, and try to ignore the stitching of fire all around you, the way the ground beneath you is constantly raked up by miniature explosions. When you find shelter – a pock-hole in the dirt, a chance heaping – let the inertial belt pull you down as hard as it can. No time to rest. Head above the lip of your cover, start firing again immediately to cover Cohl’s crew.

This close to the factory, the ground was littered with bodies, tangled up and frozen, a carpet so deep you sometimes couldn’t see the ground at all. Frozen solid, there was no way of knowing how long they might have been there. There was no decomposition here, no smell; it wasn’t even a human enough place for that. Pirius wondered how many had died here, how long this desperate battle for a desolate piece of rock had gone on.

Three, four hops, and he was still alive. Their laser beams were invisible save where they passed through kicked-up dust; the starbreakers glowed with their own light.

At last he found himself in a foxhole fifty metres from the emplacement. The Xeelee structure was a squat, plain box, unbroken by windows. Starbreakers spat from vicious-looking mounts on the roof. Those pale blue rings on their pillars gleamed, set around the structure.

Bilin tumbled after him into the trench, laden by the heavy surface-to-surface weapon.

‘Those hoops,’ Pirius said. ‘We’ll take them out.’

‘Why?’

‘Enemy comms.’ It was probably true. The cerulean hoops were another bit of Xeelee technology. They appeared to use spooky quantum-inseparability effects to allow instantaneous communication. No human scientist knew how they worked; you weren’t supposed to be able to use quantum entanglement to pass meaningful data.

Bilin, now he was in action, had shed his petulance and had uncovered a kind of steely doggedness. He could make a good soldier some day, Pirius thought. He nodded and said, ‘Three, two, one.’

They lunged over the rim of their foxhole and blasted away at the sky-blue hoops. The emplacement’s own starbreaker mounts spat back ferociously, but fire was corning in at the structure from both sides now; the survivors of Cohl’s team were mounting a simultaneous assault.

When the last hoop had exploded, the enemy starbreakers continued to fire, but wildly.

Pirius nudged Bilin. ‘Take it out.’

With practised ease Bilin pulled his surface-to-surface over his shoulder, rested it on the asteroid ground, sighted it. When the weapon fired there was no recoil. A bright blue monopole shell shot across the ground, less than a metre above the dirt, tracking a dead straight line.

The shell hit the emplacement. That construction-material wall buckled and broke, like skin bursting. Pirius glimpsed hulking machinery inside the structure. All the troopers poured their fire through the breach in the wall, until the machines slumped and failed. Still the starbreaker mounts on the roof continued to fire, but they spat erratically, their aim ever more wild.

Bilin stood up and whooped. ‘Nice work, Service Corps!’

Pirius snapped, ‘Get down, you idiot!’

Bilin grinned, and the out-of-control Xeelee starbreaker severed his head, clean at the neck.

The bombardment curtain was now far away, and Pirius could see no starbreaker light. But still the ground shook, still that deep shuddering worked into his nerves. It took a lot of courage to cross the last bit of open ground to the Xeelee emplacement.

Cohl and her people were already here. They had taken shelter beneath a wall that seemed to have melted and curled over on itself. On the far side of the wall, away from the huddling humans, the ruined alien machines slumped, as if sleeping.

Of Pirius’s team, only he had survived, but three of Cohl’s team lived, Cohl herself and the two Tilis. So four of the seven who had come to the trench of corpses were left; in the last couple of minutes another three had died.

Cohl had taken a shot to her leg. Her suit had turned rigid and glowed orange as its rudimentary medical facilities tried to stabilise her. There was nothing Pirius could do for her.

Tili One was worse. She had some kind of chest wound. Tili Three cradled her sister’s head on her lap, her mouth round with shock. Pirius saw that to be left alone, to lose both her sisters, was literally unimaginable for this triplet.

Pirius took his last comms post from his back, stuck it in the ground and set up a repeater signal. He said to Cohl, ‘If anybody’s left, they’ll come here. Make the others wait in the shelter.’ Then he stood up, hefting a starbreaker, and peered out of the ruins of the emplacement.

Cohl asked, ‘Where are you going?’

‘To the factory. It’s only two, three hundred metres from here. It’s the pick-up point, remember. I’ll leave a marker to lead the stretcher crews here.’

Cohl clearly didn’t want him to go, but just as clearly she saw the necessity. ‘Be careful.’

He crawled out of the ruins of the emplacement, out into the open. He moved cautiously, as he had been taught. He ducked from ridge to crater to trench to foxhole, no more than ten, twenty metres at a time. It was slow going, and exhausting. The condition of his skinsuit got worse quickly; perhaps it was damaged. The air grew increasingly foul, his faceplate so enclosing he felt as if he was choking, and his mouth and throat grew so dry they were painful.

It took him half an hour to cross two hundred metres.

Maybe such caution wasn’t necessary; he hadn’t seen the glow of a starbreaker since the emplacement mount had finally been shut down. But after what had happened to Bilin he wasn’t about to take a chance now.

When he reached the site of the factory, he only knew he was at the right location because his visor displays told him so. There was no factory left: no landing pad, no power plant, no surface tracks, no machinery. Save for a bit of smashed wall jutting at an angle from the dirt, and a line of white dust that might have marked a foundation, there was nothing here but more broken ground. He saw no sign that anybody else had been here recently, none of the thousands he supposed had been dropped with this target as their objective. Perhaps the Xeelee had destroyed it, or perhaps humans had, or perhaps it had been levelled by the barrage. The artillery was meant to spare the factories, which were the objective of the operation; but then the barrage was meant to do many things it had failed to do.

Pirius built a small cairn of bits of rubble, and set a marker on it, with an indication of where the others were sheltering. He felt quite cold, without emotion; perhaps that would come later.

He looked ahead, to the asteroid’s horizon. The bombardment still continued, but far away now. The ground was full of bodies, the relics of previous assaults, and where the shells landed they were hurled up by the explosions. The bodies rose up and tumbled in the dust before falling slowly down to the ground again. It was very strange to huddle there with his dry mouth and his stinking skinsuit, watching those bodies going up and down.

He shook himself alert. He made his slow, cautious way back to the ruined emplacement, where Cohl and the others were waiting.

When he got there Tili Three was weeping, utterly inconsolable. Her sister had died in her arms.


Chapter 21

The corvette completed its final FTL hop. Suddenly Pluto and Charon hovered before Pirius Red, twin planets that had ballooned out of nothing.

Nilis flinched and threw his hands up. ‘My eyes! They might have warned us.’

Pirius had spent his life training for combat in space. He showed no reaction before the soft old Commissary; he was much too proud for that. But he felt it too. After all they were both products of a billion years of common evolution at the bottom of a gravity well, and when whole worlds appeared out of nowhere something deep and ancient inside him quailed.

The twin worlds’ forms were visibly distorted from the spherical, for they were close to each other. Their separation was only fourteen Pluto diameters; Earth’s Moon was by comparison thirty of its parent’s diameters away from Earth. It was an authentic double planet. This strange little system was dimly lit by a remote pinpoint sun, and the faintness of the light gave the two worlds a sense of dreaminess, of unreality. But the worlds were strikingly different in hue, with Pluto a blood red, Charon ice blue.

Nilis commented absently on the colours. ‘That’s to do with a difference in surface composition. Much more water ice on Charon’s surface . . . It’s a remarkable sight, isn’t it, ensign?’

‘Yes, sir.’ So it was.

They had come here in search of the ‘gravastar’ technology, hints of which Nilis had dug out of the Archive on Mars. Pirius peered at the double world, wondering what he was going to have to confront here before they got what they wanted.

A Virtual swirled before them, coalescing from a cloud of blocky pixels. It was a short, plump man dressed in the drab costume of a Commissary. His belly was large, his legs short, his shaven head round and smooth. The Virtual image was projected clumsily, and the little man seemed to be floating a few centimetres above the floor.

When he saw Nilis and Pirius, this figure barked a nervous laugh, and small hands fluttered before him. ‘Welcome, welcome! Welcome to Pluto-Charon, and our facility. My name is Draq. You must be Commissary Nilis – and are you the ensign from the Front? I’ve watched all your Virtuals.’

Pirius had seen some of these. They were cartoonish renderings of Pirius Blue’s manoeuvres around the magnetar, produced for popular consumption by the Ministry of Public Enlightenment. Pirius didn’t recognise much of himself in the lantern-jawed, shaven-headed, Doctrine-spouting caricature that shared his name. ‘Don’t believe everything you see, sir,’ he said. ‘And besides, the whole episode has been edited out of the timeline. It won’t happen.’

‘Oh, but that hardly matters, does it? In the Library of Futures that sort of editing goes on all the time. But I’ve always thought that potential heroism is as admirable as actualised.’

Nilis broke in. ‘Draq, you say? You’re in charge here?’

Draq blustered. ‘Yes and no! There are very few of us curators, you see, Commissary Nilis, and we have been here rather a long time. Things are, well, informal.’ His hands fluttered again, and the Virtual drifted until it collided silently with the hull, and pixels flared across his round back. ‘You’ll have to forgive my excitement. We don’t get many visitors.’

‘I’m not surprised,’ Nilis said dryly, ‘since your facility doesn’t officially exist.’

Draq pulled a mock-solemn face. ‘It is odd, I admit, to be a legal paradox! But the work is fascinating enough to compensate, believe me.’

Pirius felt a tightening of his gut, a subtle shifting of the universe around him as the corvette’s drive cut in. Pluto-Charon slid silently across his field of view.

Draq said, ‘I have requested your crew to bring you down at our spaceport at Christy. Oh, we’re so excited!’ He blurred, and crumbled out of existence.

Pirius said, ‘Commissary, what kind of place is this?’

‘Wait and see, ensign. Wait and see.’

The final moments of the descent were unremarkable. Pirius glimpsed a flat, complex landscape, grey-crimson in the light of a swollen moon, but as Christy itself approached the flitter flew over ravines and ridges. Here it looked as if the land had been smashed up with an immense hammer.

‘Christy’, a very archaic name, turned out to refer to what the corvette’s pilots called the ‘sub-Charon point’ on Pluto. This bit of ground was unique in Sol system. Like Earth’s Moon, Charon was tidally locked to its parent and kept the same face to Pluto as it orbited. But, unlike Earth, Pluto was also locked to its twin. Every six days these worlds turned about each other, facing each other constantly. Within Sol’s domain, Pluto-Charon was the only significant system in which both partners were tidally locked; they danced like lovers.

And so this place, Christy, was forever suspended directly beneath the looming bulk of the giant moon, and the feeble geological energies of these small worlds had been focused here.

The ‘port’ was a cluster of translucent domes. There wasn’t even a finished pad, just pits in the ice left by the bellies of passing ships. As the corvette settled to the ground, ice crunched softly. Without delay an interface tunnel snaked out of one of the domes and nuzzled against the corvette’s hull.

They arrived in a dome that was all but transparent. Charon, suspended directly overhead, was visible through the dome’s scuffed surface.

Draq was here in person. As agitated as before, he bustled up, grinning, as Nilis and Pirius approached. Eight more people stood behind him. Some, smoother-faced, might have been female, but they all looked alike to Pirius: round-faced and pot-bellied.

Draq’s robes were clearly old, heavily repaired, and he smelled stale. ‘Welcome, welcome again. We’re delighted you have visited us and we’re ready to assist you any way we can . . .’ As the little man chattered on Pirius wondered how true that was; Draq must have been concerned his covert facility had even been noticed. His colleagues gathered around the Commissary like infants around a cadre leader. They reminded Pirius of the tiny isolated community on Port Sol: these characters weren’t so far from the sun, but they seemed even odder.

But they weren’t paying any attention to Pirius. He walked towards the dome’s clear wall, and gazed out at Pluto.

There were clouds above him, wispy cirrus, occluding bone-white stars: they were aerosol clusters, according to Nilis’s briefing material, suspended in the atmosphere of nitrogen and methane. The landscape was surprisingly complex, a starlit sculpture of feathery ridges and fine ravines – although perhaps it wouldn’t be so interesting away from Christy. Sol was a point of light, low on the horizon, wreathed in the complex strata of a cloud. The inner system was a puddle of light around Sol, an oblique disc small enough for Pirius to cover with his palm. It was strange to think that that unprepossessing blur had contained all of man’s history before the first pioneers had risked their lives by venturing out to the rim of Sol system, and beyond.

Charon hung directly over Pirius’s head. It was a misty blue disc, six times the size of Luna as seen from Earth. He had been trained for spectacles like this, but he flinched from the sight of a world hanging over him like a light globe. Charon’s surface looked pocked. No doubt there was plenty of impact cratering, even here in this misty, spacious place, but many of the gouges that he could make out, even with his naked eyes, were deep and quite regular.

‘They are quarries.’

He turned. One of Draq’s gaggle of followers had come to stand beside him. She was evidently a woman; her face, turned up to the light of Charon, had a certain delicacy about the brow, the cheekbones.

‘Quarries?’

‘My name is Mara. I work with Draq.’ She smiled at him, then looked away. Though she seemed rather awestruck, she evidently didn’t share Draq’s giggling foolishness. ‘Michael Poole himself came here, thousands of years ago. Our most famous visitor – before you, of course! He travelled from Jupiter on a GUTdrive ship, and he and his engineers used Charon ice to make exotic matter—’

‘To build a wormhole mouth.’

‘Yes. Here Poole completed his cross-system wormhole transit network. When it was done, why, you could travel from Pluto all the way to Mercury almost as easily as you walked through that tunnel from your ship . . . There.’ She pointed up towards Charon’s limb. Pirius made out a spark of light, no brighter than the remote stars, but it drifted as he watched. ‘That’s Poole’s interface station – or the ruins of it.’ The Qax had of course shut down Poole’s venerable spacetime engineering, and over the millennia since, most of his interface stations had been broken up, their raw material reused. Not here, though; nobody had bothered to do even that much.

Mara defended her adopted world. ‘It’s true nobody lives here – nobody but us, that is. The Coalition has tried to establish settlements, but they always fail. There has never been enough to keep people here, no resource you couldn’t find on a thousand Kuiper moons, and in more shallow gravity wells at that. But we do have our marvels.’

Pluto’s orbit was so elliptical it sailed within the orbit of Neptune. At the closest approach to Sol, the atmosphere expanded to three planetary diameters. Then, when Pluto turned away from Sol and sailed into its two-hundred-year winter, the air snowed down.

Mara described all this lyrically. She seemed eager to have someone new to talk to. Those exiled here called themselves Plutinos, she said. Pirius was drawn by her sense of this remote world, which swam through immense, empty volumes, while slow, subtle seasons of ice came and went.

‘Ah,’ she said now. ‘Look up.’

Puzzled, he glanced up at the looming, misty shape of Charon. ‘I don’t see anything.’

She waved a hand, and the light intensity in their corner of the dome reduced.

As his eyes dark-adapted, more stars came out, peering around Charon’s limb, and he made out more detail on the moon’s mottled surface. He leaned close to Mara’s shoulder to see, and his cheek brushed the coarse cloth of her robe. There was a mustiness about her, but he was not repelled, as he had been by Draq; she was strange, he thought, even eccentric, but oddly likeable. He wondered what her story was, how she had come to be assigned to a covert establishment on this remote world.

She pointed again. ‘There – can you see? Look along my arm.’

Suddenly he saw it, stretching between Pluto and its moon. Only dimly visible in Sol’s reduced light – a glimmer here, a stretch of arc there – it was nothing like the Bridge that had been erected between Earth and its Moon – this was finer, more elegant, more organic than that. But it was a line that spanned worlds nevertheless.

Pirius had heard of this. ‘It’s natural, isn’t it?’

‘It’s spider’s web,’ she breathed. ‘Pluto-Charon is swathed in cobweb.’

Nilis came bustling up. ‘One of Sol system’s more memorable spectacles,’ he said. ‘And it is only possible here, where both worlds are locked face to face.’ He slapped Pirius on the back. ‘But we aren’t here to sightsee, ensign! We have work to do.’

Reluctantly they rejoined the rest of the group, who were crowding into a flitter.

The journey was going to be long, Pirius was told; they would be taken right around the curve of the world. He was dismayed that the little craft was already full of these exiled scientists’ peculiar odours.

As they took their places, Mara sat beside Pirius. She said, ‘You must come back in the spring, when the spiders of Pluto come out to sail between the worlds and build their webbing all over again.’

‘Spring? When’s that?’

‘Oh, about another seventy years . . .’

The flitter lifted smoothly.

They flew silently through the geometry of the double world.

Pirius, retreating from the chattering group, spent the journey preparing a long Virtual message to Torec, who was stuck at Saturn, still working on the development of the CTC processor. He fixed a cloak of anti-sound around himself so the Plutinos would not be offended by what he had to say about them.

When the cramped little craft began at last to descend, Charon was long lost beneath the horizon. There was nothing to be seen here, nothing but the fractured, ancient ground. But before the flitter, the ground rose to a ridge. Beyond this, evidently, was what they had come to see.

Draq said, ‘We’ll walk from here rather than fly. It’s best if you come to the facility yourself. There’s nothing quite so striking as a purely human experience – don’t you think, Commissary?’

Pirius was glad to seal up his skinsuit, which smelled of nothing but him. But the Commissary, as usual, demurred, and insisted that a Virtual projection would do just as well for him.

So Pirius stepped out onto the surface of yet another world. Sol was halfway up the sky, a diamond of light.

He took a few experimental steps. Gravity was only a few per cent of standard. The ice crunched, compressing, but the fractured surface supported his weight. Pluto ice was a rich crimson laced with organic purple. He made out patterns, dimly, in the ice; they were like bas-relief, discs the size of dinner plates with the intricate complexity of snowflakes. The suit’s insulation was good, but enough heat leaked to send nitrogen clouds hissing up around his footsteps.

The group began to climb the shallow ridge. There were five of them out on the ice, if you included Nilis. Draq led the way, and Pirius and Nilis followed with two other Plutinos, including Mara, who walked with Pirius. Nilis floated serenely a few centimetres above the ice, barefoot and without so much as a face mask, once more blithely ignoring all Virtual protocols. It was crassly discourteous, Pirius thought, irritated. But the Plutinos were too polite, or too cowed, to mention it.

Where the ground was steeper, the frost covering had slipped away. The ‘bedrock’ here was water ice, but ice so cold it was hard as granite on Earth and Pirius thought he could feel its chill through the heated soles of his boots. But it wasn’t slippery; at Pluto’s temperatures even the heat his suit leaked wasn’t sufficient to melt the surface.

And when Pirius stepped on to the bare ice, he thought he heard music. He stopped, surprised. The ground throbbed with a bass harmonisation he could feel in his chest. It was as if he heard the frozen planet’s beating heart.

Mara smiled. ‘Wait and see,’ she said.

They reached the shallow breast of the ridge. Pirius saw now that the ridge was one of a line of shallow eroded hills that circled a basin. It was a crater, he realised, but clearly a very ancient one. Though the floor was cracked and tumbled, its unevenness was worn down almost to smoothness. Over perhaps billions of years the remnants of the great scar had sublimated away, the icy hillocks of its rim relaxed to shallowness, and the invisible hail of cosmic rays had battered at the crust, turning it blood red, like the ice of Port Sol.

And Pirius saw what he had been brought to witness. On the floor of this palimpsest of a crater nestled a city.

At first all Pirius could make out was a pale, scattered sparkle, as if stars from the silent sky had fallen down to the ice. Then he realised he was seeing the reflections of the stars, returned from silvered forms that nestled on the crater floor.

He tapped his face plate to increase the magnification. The basin was covered by reflective forms, like mercury droplets, glistening on a black velvet landscape. It was a forest of globes and half-globes anchored by cables. Necklaces swooped between the globes, frosted with frozen air. A city, yes, obviously artificial, and presumably the source of the deep harmonics that travelled to him through the ice. But it wasn’t a human city, and as the ground throbbed beneath his feet Pirius felt his heart beat faster in response.

Every child in every cadre in every colony across the Galaxy would have recognised this city for what it was, and who must have built it. Every child grew up learning all there was to know about mankind’s greatest enemy save the Xeelee – long vanquished, scattered, its worlds invested and occupied, its facilities destroyed, and yet still a figure of legend and nightmare.

Pirius sensed something behind him, something massive. He turned slowly.

He found himself facing a silvered sphere perhaps two metres across. Pirius could see his own reflection, a bipedal figure standing on blood-dark ice, distorted in the sphere’s belly, and Sol cast a flaring highlight. The sphere hovered without support above the ice, wafting gently as if in some intangible breeze. Its hide was featureless, save for an equipment belt slung around its equator.

Draq stood alongside the sphere, which loomed over him, and slapped its hide. ‘Now, sirs – what do you think of that? Isn’t it a magnificent beast?’

It was a Silver Ghost. Pirius wished he had a weapon.

The Commissary, taller and bulkier than any of the Plutinos, drew himself up to his full height. Pirius wondered if he had pumped up his Virtual a little for effect. Nilis seemed coldly furious. ‘Curator Draq, I thought Ghosts had been driven to extinction.’

‘Evidently not,’ Pirius growled. Mara looked at him uneasily.

Draq gazed at the Ghost’s hide. ‘Look at this stuff! A Ghost’s skin is the most reflective material in the known universe – and so the most effective heat trap, of course. But it is actually technological. It contains what we call a Planck-zero layer, a sandwich around a zone where the very constants of physics have been tweaked. And the Ghosts incorporated that technology into their own biology. Remarkable: at one time every living Ghost went about its business clad in a shell that was effectively part of another universe!’

Mara, standing by the Ghost, actually stroked its hide. Pirius thought her gesture was soft, perhaps meant to be reassuring – reassuring to the Ghost.

Pirius’s confusion deepened further. ‘Commissary, this is a Silver Ghost. It shouldn’t even exist, let alone be bouncing around on Pluto!’

Draq was intimidated by a Commissary, but evidently not by a kid like Pirius. He even seemed triumphant. ‘We’ve done this to further the goals of the Coalition, ensign. To serve the Third Expansion!’

Nilis turned on him. ‘But the boy’s right, curator.’

Draq’s restless hands, encumbered by his skinsuit gloves, wriggled and pulled at each other. ‘But can’t you see? That’s the sheer excitement of the project. The Ghosts were of course wiped out. But perhaps you know that the Ghosts were composite creatures – each of them symbiotic communities, comprising many living beings, some from worlds alien to the Ghosts themselves, and with their technology merged into their structure too. And their technologies were simply too useful. For example, hides like this are grown on controlled farms across the Galaxy. Strange to think that bits of what might have been Ghosts are at work, in the service of mankind, right across the Galaxy. If we had been defeated, perhaps the Ghosts would use human leg muscles and livers, hearts and bones, in their machinery!

‘And so when, ah, the decision was made that the Ghosts themselves should be revived, under controlled conditions of course, it wasn’t hard to reassemble a self-sustaining community. They are quite at home here on Pluto; perhaps you know they came from a chill world, colder than Pluto, and their technology, what we’ve been able to recover, serves them well.’

‘But why?’

‘Because Ghosts are a valuable resource.’

Ghosts were . . . strange.

Early in their history their sun had failed, their world had frozen. The universe had betrayed them, literally – and this had taught them that the universe contained design flaws. And so their science turned to fixing those flaws. They ran experimental programmes of quite outrageous ambition. Humans certainly had cause to fear them, before the Silver Ghosts were crushed.

Draq said, ‘Long ago the Coalition councils decided that the Ghosts’, ah, ingenuity should be revived – put to use as an engine of ideas, a resource for the benefit of mankind. This was done over and over with other races during the Assimilation, you know. Why not the Ghosts?’

Pirius said, ‘A resource you had to conceal.’

‘Yes! For security – both for humanity’s protection from the Ghosts and vice versa – and for deniability, I won’t pretend that isn’t true. But you’re here for the Ghosts, whether you know it or not, Commissary. The gravastar idea is theirs . . .’

Mara said coldly, ‘This “valuable resource” can talk.’

The Ghost hovered impassively. There was no change in its appearance, yet the grammar of the group changed. Suddenly the Ghost stopped being an object and became a person, a contributor to the conversation.

Nilis walked up to the silvered hide, his Virtual projection casting a blurred reflection on the Ghost’s belly. ‘It can talk, can it? I see it has a translator box on that belt.’ He stood before the Ghost, hands on hips. ‘You! Ghost!’

Mara said, ‘There’s no need to shout, Commissary.’

Nilis said, ‘Do you have a name?’

The Ghost’s voice was synthetic, a neutral human-female voice generated by the translator box it carried and transmitted to their receiving gear. ‘I am known as the Ambassador to the Heat Sink.’

Nilis seemed startled. He prodded the Ghost’s hide, but his Virtual finger slid into the reflective surface, shattering into pixels. ‘And do you know the meaning of the name?’

‘No,’ the Ghost said bluntly. ‘I am a reconstruction. A biological echo of my forebears. We have records, but no memory. There can be no true cultural continuity.’

Nilis nodded coldly. ‘Despite all our ingenuity, extinction is for ever.’

‘Yes,’ the Ghost said simply.

Mara’s expression was dark. ‘What do you think now, ensign?’

Pirius spoke without thinking about it. ‘The Ghosts killed millions of us.’ He faced the Ghost. ‘I’m glad you are conscious. I’m glad you know about the elimination of your kind. I am glad you are suffering.’

The Ghost didn’t respond.

Mara’s bleak gaze was on Pirius. He had to look away, disturbed by the turmoil inside him.

Nilis seemed fascinated by the Ghost, as his scientist’s curiosity overcame his commissary’s ideology. ‘If you don’t know who you are, do you at least know what you want?’

‘To serve you,’ the Ghost said.


Chapter 22

It took ten hours for a dropship to come pick them up from Factory Rock. Pirius Blue and his two wounded charges spent that time huddling in the ruins of the Xeelee emplacement.

When the medical corps orderly clambered out of his little craft, he was surprised to find them. The three of them were the only survivors of two platoons. ‘You must be the luckiest man alive,’ the orderly said.

‘I must be,’ said Pirius Blue.

Cohl’s injury was obvious; Tili Three was in deep shock. The orderly said he was supposed to separate able-bodied Pirius from Cohl and Tili Three and send them back through different ‘processing channels’, as he put it. Pirius refused to be parted from his comrades. It boiled down to a standoff between Pirius and the small, heavy orderly, there on the churned-up surface of the Rock. The orderly caved in, shrugging his shoulders, saying the officers would sort it out later.

So they loaded Cohl and Tili on to the dropship. By now their skinsuits had turned rigid and filled up with a greenish stabilising fluid full of nutrients, anaesthetics and stimulants. You were actually supposed to breathe this stuff. Pirius had tried it in training and, no matter what assurances he had got about the glop’s oxygen content, it had felt like drowning. But both the wounded were mercifully unconscious; as they were manhandled the dense fluid sloshed around their faces.

The dropship lifted easily. Pirius glanced back at the ruined emplacement, the scarred bit of ground that marked the site of the monopole factory. It was just another battlefield in an unending war of a million battlefields. But it could have been the most important place in his entire life, for he could easily have died here. He knew he would never see it again.

The ride was short, a flea-hop to the nearest clearing station. The dropship skimmed over the ground. The casualties lay like two statues, locked into their rigid suits. The ship had no medical facilities. It couldn’t even be pressurised, so the casualties couldn’t be taken out of their skinsuits.

The orderly was cheerful; he actually whistled tunelessly as he flew the ship. Pirius shut down his comms loop.

After a couple of minutes more dropships came into sight, other bubbles of light skimming over the asteroid’s battered surface, converging from all over the Rock. A crude traffic-control system cut in, and Pirius’s dropship joined a queue. Soon they were so close to the ship in front Pirius could see its passengers, and their bewildered expressions. Ships streamed the other way, too, dropships heading back out across the Rock to pick up yet more casualties.

The clearing station had been set up in a wide impact crater. A pressurised dome perhaps a kilometre wide sat in the crater like a huge droplet of water, its skin rippling languidly. It was marked with a tetrahedral sigil, the symbol of free Earth.

The dome was studded with airlocks, to which ships came nuzzling up. Some of them were dropships, others larger boats; there was even a captain’s corvette. The ships rose steadily towards a fleet of Spline craft which drifted far above like fleshy, patient moons. Pirius could see movement inside the dome, through its translucent walls: it was a hive of frantic activity. But there was commotion outside as well, and the surface of the Rock around the dome was covered with glistening rows, as if it had been ploughed up, like a big nano-food farm.

Pirius expected his own dropship to dock with one of the dome’s ports. He was surprised when the little craft began to descend a few hundred metres short of the dome. It came down on a patch of bare dust, a landing site hastily cordoned off and marked with winking globe lamps.

The hull popped open, and the orderly, still businesslike and cheery, asked Pirius to give him a hand with the casualties. They set Cohl and Tili in their rigid suits down on the bare ground.

All around the ship troopers were lying in the dirt, their skinsuits glowing orange or red. This was what Pirius had glimpsed from above, what he had thought looked like the furrows of a ploughed-up nano-food farm. The furrows were rows of wounded, thousands or tens of thousands of them, lying patiently in the dirt, waiting for treatment.

‘It’s always like this,’ said the orderly.

Pirius began to see the process. The wounded were brought here from all over the Rock. On arrival they were organised into these rough rows. Close to the dome’s walls, tarpaulins had been cast over the dirt, and there were even a few beds. But out here you just had to lie in the asteroid dirt, still locked in your skinsuit, without so much as a blanket beneath you.

Medical officers hurried through the ranks of the newly arrived, peering into each skinsuit, trying to pick out the most severely wounded. Some were marked by a floating Virtual sigil, and the stretcher crews would come out and take prioritised cases into the dome quickly. The whole setup was like a factory, Pirius thought, a factory for processing broken human flesh.

The orderly glared at Pirius. ‘This your first time out?’

‘Yes.’

‘Rookie, you gave me shit out there by the emplacement. If you’re ever in my boat again, be polite. You got that? We all have our jobs to do.’ Then, whistling again, he made his way back to his dropship.

Back at Quin Base, the atmosphere was dismal. Casualty lists were posted, simple Virtual displays that hovered in the air. People crowded around, desperately scanning the lists of names and platoon numbers, the smiling images. They chewed their nails, cried, hugged each other for comfort, or wept with relief when they found a loved one who had survived.

Pirius was shocked by this open emotion. There was nothing like the stoicism of a Navy base during an action. It wasn’t supposed to be like this; you were supposed to give your life gladly, and accept the loss of others.

As Captain Marta had promised, the returned warriors were rewarded with extra food. Pirius opened his own small hamper, left waiting for him on his bunk. The food was sticky stuff, either very sweet or salty. It was treat food for children. So few had come back that there was plenty to go round; he could have eaten as much as he liked. But he ate only a little of his portion before giving it away.

Pirius managed to get a message to Enduring Hope with his artillery platoon, telling him Cohl had been injured but was recovering. It occurred to him that he ought to look for the friends of the Tilis and the rest of the platoon. But he didn’t know who those friends were – and besides, what would he say? In the end he shied away from the idea, but he felt ashamed, as if he had ducked a responsibility.

That first night there were many empty bunks. The barracks seemed to have been hollowed out. The normal sounds of play and love-making and trivial arguments were replaced by stillness. Once, sleepless, he glimpsed Captain Marta moving through the barracks, her metallised body gleaming, her movements silent and deliberate. She stopped by some of the bunks, but Pirius couldn’t hear what she said.

In the days that followed, Pirius learned that the Army had more ‘processes’ for dealing with the aftermath of such battles.

The day after Pirius’s return, a massive reorganisation swept through the barracks. Pirius, Cohl and Tili were to be kept together, but they were assigned to a new platoon, number 85 under the new hierarchy. They were moved to new corners of the barracks. Once Cohl and Tili had returned, the three of them were squashed into a block of bunks with their seven new platoon comrades.

Most of the seven new platoon members were cadets, unblooded, fresh from the training grounds. Reunited cadre siblings greeted each other noisily. The survivors of Factory Rock moved in this new crowd as if they had suddenly grown old, Pirius thought. The energy of the youngsters was infectious, and the mood quickly lifted back to something like the brash noisiness it had been before. Soon it was as if the action on the Rock had never happened, as if it had all been some hideous nightmare.

But in the quietest hours of the night, when the rats sang, you could still hear weeping.

Tili Three was changed. She was nothing like the bright, happy kid who had spent her life in intimacy with her lost sisters; now, left alone, she grew hollow-eyed and gaunt.

Pirius longed to comfort her. But he didn’t know how. He told himself that if not for his own actions Tili Three might well have lost her life as well. Why, then, did he feel so unreasonably guilty? And how could he feel so anguished about the loss of two privates when, if you added up all the losses around the Front, ten billion died every year? It made no sense, and yet it hurt even so.

In the end, paralysed by his own grief and uncertainty, he left her alone.

This Burden Must Pass had been on Factory Rock, but his platoon had been far from the main action and had suffered only one casualty, non-lethal. He had been through all this before.

And, just as the dropship orderly had said to Pirius, Burden told him it was always like this. ‘They chop up the platoons and push us together, so we’re all crowded in just like before. Soon you don’t see the big hollow spaces, the rows of empty bunks. You forget. You can’t help it.’ He spoke around mouthfuls of the treat food.

‘It’s not the same, though,’ Pirius said. ‘Not once you’ve been out there. It can’t be.’

‘Don’t talk about it,’ Burden said warningly. ‘You’re safe in here, in the barracks. It’s as if what happens out there isn’t real – or isn’t unless you talk about it. If you do that, you see, you let it in, all that horror.’ His face worked briefly, and Pirius wondered what else he was leaving unsaid.

‘I don’t understand you, Burden. You’ve been in the field six times now. Six times. If none of this matters, if the Doctrines are a joke to you – why put your life on the line over and over?’

‘No matter what I believe, what choice is there? If you go forward, you’ll most likely get shot. If you go backwards, if you refuse, you’ll be court-martialled and sentenced and shot anyhow. So what are you supposed to do? You go forward, because the only thing you can shoot at in this war is a Xeelee. At least going forward you’ve a chance. That’s all there is, really.’ That was as much as he would say.

Pirius was mystified by Burden’s contradictions. Burden seemed composed, centred. Under his veneer of faith he seemed hard-headed, cynical, and full of a certain gritty wisdom on how Army life was to be survived. He seemed to have strength of faith, and strength of character too, which he’d displayed once again in the most testing arena possible. But sometimes Pirius would catch Burden looking at him or Cohl almost longingly, as if he was desperate to be accepted, like an unpopular cadet in an Arches Barracks Ball.

And Pirius noticed that in this strange time of the action’s aftermath Burden was eating compulsively. He devoured as much of the treat rations as he could get hold of, and in those first days he always seemed to have food in his mouth. Once Pirius saw him making himself vomit: the ancient system of fingers pushed down the throat.

Burden’s mix of strength and weakness was unfathomable.


Chapter 23

After five days Pirius Red was still stuck on Pluto.

While Nilis spent time working with the Plutinos, Pirius skulked with the crew in the spartan comforts of the corvette. These two Navy pilots, both women, were called Molo and Huber. They categorically refused to set foot off the ship on to this murky little world. They worked, ate, slept in their compartment. They were interested only in journeys, indifferent to destinations: they were pilots.

They had heard rumours about Project Prime Radiant, though. They thought it was all a waste of time. As far as Pirius could make out, they believed that whatever you came up with the Xeelee would counter it. You were never going to beat the Xeelee, they said. It seemed to be the prevalent attitude, here in Sol system.

Of course there was an immense gulf between the two of them and Pirius. And there was something sexual going on: not uncommon on assignments like this. But at least they were Navy officers. So Pirius shared their bland rations, played their elaborate games of chance and immersed himself, for a while, in the comforting routines of Navy life.

He tried to sort out his feelings.

He told himself he hated the Plutinos for what they had done here. In the four months he had spent in Sol system Pirius had got used to a lot of bizarre ideas. He had seen the wealth of Earth, the strangeness of its people, and the casual, dismissive way the precious Doctrines were regarded here – even what seemed to him the corruption of the likes of Gramm. Perhaps this was too exotic for his simple serving man’s imagination. But the sight of a Silver Ghost drifting over the icy ground of a world of Sol system itself, as if it had a right to be there, as if it owned it, when by rights it shouldn’t even exist – it was a challenge to a soldier’s deepest instincts, violating everything he had been brought up to value.

No matter how much he thought about it, it didn’t get any clearer. And he had nobody to talk it over with. He certainly wasn’t about to discuss this with Nilis, who he was starting to think was part of the problem. He wished Torec was here.

At lights out he slept as long as he could. But all too soon the morning came.

On the sixth day there was to be a briefing on the revitalised Ghosts’ gravastar technology.

Nilis insisted that Pirius come out of the corvette and join him.

As the two of them followed Draq, Mara and the other Plutinos through the grubby corridors of the compound at Christy, the Commissary was actually humming. For Nilis, Pirius supposed, a day of lectures and earnest academic discussion was a day in paradise.

‘We’re here to assess this material for its weapons potential, ensign,’ Nilis said sternly. ‘I suggest you put aside your prejudices and do your duty.’

Prejudices? ‘Yes, sir,’ Pirius said coldly.

Mara walked beside Pirius, but she ignored him. She hadn’t said a word to him since his hostile reaction to the Ghost.

They were led to the most spacious dome of the complex. It was a chilly, cavernous place. Chairs and couches had been set in the middle of the hall, an island of furniture in a sea of empty floor. A relic of a failed colony, its surface tarnished to a golden hue by cosmic rays, this dome was far too big for the small modern population. Ancient bots hovered uncertainly, offering unappetising-looking food and drink.

And Pirius could see a Ghost drifting over the ice outside the dome, obscured by the tint of the aged dome wall. Perhaps it was the one who called itself the Ambassador to the Heat Sink. He wished with all his heart that it would go away.

Draq climbed a little podium. Self-importantly he began to outline the new idea of a ‘gravastar’: based on an ancient human theory, developed by a colony of Silver Ghosts here on Pluto-Charon, discovered by Nilis in his hasty trawls of the Olympus Archive, and identified as having the potential to be useful for Project Prime Radiant. ‘Everybody knows what a black hole is,’ Draq began. ‘But everybody is wrong . . .’

Draq spoke too quickly, made too many weak jokes, and used too many technical phrases Pirius didn’t recognise at all, such as ‘Mazur-Mottola solutions’ and ‘negative energy density’ and ‘an interior de Sitter condensate phase matched to an exterior Schwarzschild geometry’. But he had a lot of Virtual schematics, immense displays that filled up much of this huge dome’s volume. The special effects were spectacular and entertaining, and Draq, beneath his gaudy creations, gestured like a showman.

A black hole came about if a lump of matter collapsed so far that its surface gravity increased to the point where you would need to travel at lightspeed to escape it. It had happened during the fiery instants after the Big Bang, and could occur nowadays when a giant star imploded. Within its ‘event horizon’, the surface of no return, still the implosion continued.

Thus the basic geography of a black hole, familiar to every pilot in the Navy. If you fell through the event horizon you could never escape. You would be drawn inexorably into the singularity at the centre, a place where the compression forces had exponentiated to the point where spacetime itself was ripped open. Pirius idly watched gaudy displays of exploding stars, Big Bang compression waves and unlucky smeared-out cartoon pilots.

But now Draq said that the most productive way to think about a black hole was to imagine that the event horizon enclosed a separate universe. After all, nothing within the horizon could ever communicate with anything outside. It was as if a gouge had been ripped out of our spacetime and another universe patched into the hole. In fact, he said, with an enthusiastic but unwelcome diversion into equations, that was how you dealt with a black hole mathematically.

Inside a conventional black hole, that new baby universe was doomed to implode for ever into its singularity. But it didn’t have to be that way. What if that infant universe expanded? After all, that was how the outside universe seemed to behave, and it was possible for gravity to act as a repulsive force: the swelling of the universe itself was being driven by a field of ‘dark energy’ with exactly that property. Draq said that – theoretically anyhow, under certain conditions – the great violence of the collapse of a massive object could shock a region of spacetime into a new configuration. And if that happened, yes, you certainly could create a new baby universe doomed not to collapse but to expand.

But that expansion was limited. The mass of the collapsing object still drew in matter from the outside world, so there was still an event horizon, the distance of lightspeed escape. But now the horizon was like a stationary shock wave, the place where the infall from the parent universe outside met the expansion of the infant within.

This collision of universes created an ‘ultra-relativistic fluid’, as Draq called it, like the meniscus on a pond that separated water from air. This exotic stuff was gathered into a shell as thin as a quark, but a spoonful of it would weigh hundreds of tonnes. An unlucky infalling astronaut wouldn’t slide smoothly into the lethal interior, as she would if this were a conventional black hole. Instead every particle of her mass would have to give up its gravitational energy at the shock front.

This ‘gravastar’ was no black hole; it would blaze brightly with the energy of continual destruction. But even so, Draq said, outlining a paradox Pirius didn’t begin to understand, the temperature of the shell would only be a billionth of a degree above absolute zero.

Pirius failed to see the point of this. But he enjoyed the Virtual fireworks.

Nilis had become increasingly restless as this went on. At last the Commissary lumbered to his feet. ‘Yes, yes, Commissary Draq, this is all very well. But this is nothing but theory – and antique theory at that. No such “gravastar” has ever been observed in nature.’

That was true, Draq conceded. The conditions needed to avoid a simple black-hole collapse were unlikely to occur by chance: an imploding object would need to shed a great deal of entropy to make the gravastar state possible, and nobody knew how that might occur in nature.

Nilis demanded, ‘Then how do you know the bones of your theory support any meat – eh? And besides, you’re describing spherically symmetric solutions of the equations. If I were to find myself inside a gravastar I would be as cut off and trapped, not to mention doomed to incineration by the shock wave, as if I were in a common-or-garden black hole! So, Commissary, what use is any of this?’

Draq was clearly nervous, but he fixed his smile like a weapon. ‘But that’s why we need the Silver Ghosts, Commissary. To go beyond human theory. And to give us experimental verification . . .’

Nilis joined Draq under his imploding Virtuals, and they launched into a complex and convoluted argument, involving asymptotically matched solutions of partial differential equations and other exotica. Pirius had a pilot’s basic grasp of mathematics, but this left him cold.

Mara approached him. She had her hands tucked into the sleeves of her robe. She whispered, ‘This is a little rich for my blood too. Perhaps we should take a walk.’ She wouldn’t meet his eyes.

‘You don’t want to be with me.’

‘No, I don’t,’ Mara said. ‘But it’s my duty to host you. And it’s your duty to understand what we’re doing here on Pluto—’

‘Don’t talk to me about duty.’

‘—even if that means you’re going to have to confront your feelings about the Silver Ghosts.’

‘Why have I got to “confront my feelings”?’ he snapped. ‘The Ghosts shouldn’t be here. That isn’t a feeling. It’s a fact.’

‘What are you scared of?’ she asked blandly.

‘That’s a stupid question.’

She didn’t react. ‘It probably is. Will you come?’

He sighed. It was her or Draq’s partial differential equations. ‘All right.’

Suited up, they walked out of the dome. Mara led him perhaps half a kilometre away from the domes of the Christy compound. They didn’t speak.

Once more the sharp-grained, ultra-cold frost of Pluto crunched beneath Pirius’s feet, and he tried not to be spooked by the immense mass of Charon poised silently above his head.

They crossed a low ridge, perhaps the worn-down rim of another ancient crater, and approached a new structure. It was an open tangle of cables, wiring, small modules; it looked impractical to Pirius, more like a sculpture. But it seemed oddly familiar, and he dug for the memory, left over from some long-ago training session.

Mara spoke at last. ‘You understand that the main Ghost reservation, which you saw, is on the far side of the planet. But it was necessary to provide support facilities for the Ghosts who work with us here, at Christy. We decided to take the opportunity to recreate another bit of Ghost technology.’

Then Pirius saw it. ‘This is a cruiser,’ he breathed. ‘A Ghost cruiser.’ Once millions of ships like this had patrolled the Orion Line, the Ghosts’ great cordon flung across the face of the Galaxy.

The Ghost ship was kilometres long, big enough to have dwarfed the greenship Pirius’s future self would have piloted in the Core. It had nothing like the lines of a human craft. The cruiser was a tangle of silvery rope within which bulky equipment pods were suspended, apparently at random.

And everywhere there were Silver Ghosts, sliding along the silver cables like beads of mercury.

‘Of course it’s just a mock-up,’ Mara said. ‘Basically life support. There are no drive units; it can’t fly. And no weapons! I always think it looks more like a forest than a ship. But that’s what it is, in a sense. The Ghosts are like miniature ecologies themselves, and they turned slices of their ecology into their ships. I’ve always thought that was a much more elegant solution than our own clunky mechanical systems.’

Pirius felt that deep anger welling again. ‘Millions of human lives were lost in the defeat of ships like this. And you’ve built a – a monument to our enemy.’

‘Yes,’ she said testily. ‘As you’ve said before. But don’t you think we need to understand what it was we killed?’

He thought he didn’t understand her at all. ‘Is that why you’re here? Were you always so curious about Ghosts?’

She hesitated, perhaps wary of giving away too much of herself. ‘I suppose so – yes. I’ve always been a Commissary. I started in the Office of Doctrinal Responsibility: very dry work! I was always blighted by curiosity. Not a good characteristic in the Commission for Historical Truth.’ Her smile, behind her visor, was thin. ‘Then I found out about this facility, and a number of others, where life forms generally supposed lost during the Assimilation have been preserved – or, as in the case of the Ghosts, revived.’

‘There are others? . . . Never mind. How did you find out?’

She smiled again. ‘The control of the Commission isn’t as complete as some like to imagine. Truth finds a way. So I volunteered to come here. The powers that be were surprised, but they processed my application. Pluto is generally a punishment detail, you know. You come here to make amends, to end your career – certainly not to progress it.’

‘And was it worth it?’

‘Oh, yes, ensign. It was worth it.’ She led him around the periphery of the mocked-up cruiser, ‘I mean, look at this. What’s fascinating about the Ghosts to me isn’t their technological capabilities but their story: their origin, their account of themselves. You know, the Ghosts call the sky the Heat Sink – the place the heat went.’ Since their world had frozen, Mara said, the Ghosts had not been shaped by competitive evolution, as humans had, but by cooperation. ‘They are symbiotic creatures. They derive from life forms that huddled into cooperative collectives as their world turned cold. Every aspect of their physical design is about conserving heat, precious heat.

‘And they seem to be motivated – not by expansion for its own sake, as we are – but by a desire to understand the fine-tuning of the universe. Why are we here? You see, ensign Pirius, there is only a narrow range of physical possibilities within which life of any sort is possible. We think the Ghosts were studying this question by pushing at the boundaries – by tinkering with the laws which govern us all.’

‘But that made them dangerous.’

‘Yes,’ Mara said. ‘An enemy who can use the laws of physics as a weapon is formidable. But they developed their capabilities, not as some vast weapons programme, but for their own species imperative. Until they ran up against humans, it had nothing to do with us . . .’

Pirius sensed movement behind him. A Silver Ghost hovered massively a few metres away, just above the ice surface.

Mara said quickly, ‘It’s only the Sink Ambassador. It must have followed us. It’s probably curious.’

‘Curious? You talk as if it’s a child.’ Pirius saw himself reflected in the Ghost’s complacent hide. ‘You,’ he said. ‘You are the Sink Ambassador?’

‘That is what I am called.’

‘Is she right? That you Ghosts follow your own logic, that you care nothing for humans?’

‘I don’t know,’ the Ghost said. ‘I have no reliable data on the past.’

Mara said dryly. ‘These new Ghosts won’t believe a word we say about their history. Maybe they’re right not to.’

‘We destroyed you,’ Pirius said. ‘And we brought you back. Everything about you is in our power.’

‘True. But that doesn’t alter my perception of you.’

Fists clenched, Pirius stepped up to the Ghost. Suddenly all the complex emotions he had been feeling – his inbred hatred of the Ghosts, his confusion at the reaction of Mara and the others, all that had struck him so overwhelmingly since the day his own future self had docked at Arches – welled up in him. And here was a Silver Ghost, right in front of him. He said on impulse, ‘Perhaps Mara is right. Perhaps I must learn about you, as you have learned about humans.’

Mara was disturbed. ‘What are you doing, ensign?’

‘Remove your hide. Disassemble yourself. Show me what you are.’

Mara laid a gloved hand on Pirius’s arm. Her eyes were bright with anger. ‘I knew I shouldn’t have brought you here.’

Pirius shook her off. ‘I command this Ghost. I am human.’

The Ghost was motionless, save for its usual subtle wafting, and Pirius, shaking with anger, wondered what he would do if the Ghost refused. He remembered his training on how to fight a Ghost. That hide was tough, but if you used all your strength you could get your knife into it, and then you could use the Ghost’s own rotation against it and open it up . . .

The Ghost’s hide puckered and shallow seams formed, stretching from one pole of the glistening sphere to another, segmenting the surface. The Ghost quivered briefly – then one seam split open. A sheet of crimson fluid gushed out, strikingly like human blood. It had frozen into crystals long before it fell to the Pluto ice.

A Virtual of Nilis coalesced with a snap. ‘Stop this.’ He stood between Pirius and the Ghost. ‘You, Ambassador. Heal yourself.’

The gash in the Ghost’s hide closed, leaving only a pale scar. A stark slick of frozen blood showed how much it had lost in those brief moments.

Nilis turned on Pirius. He thundered, ‘What were you thinking, ensign? To deal with this I have been forced to leave a meeting I crossed Sol system to attend! Is this really your highest aspiration – the highest achievement of mankind, after twenty thousand long years of interstellar conquest – to use your petty power to cause another sentient creature to destroy itself? Why?’

Because it’s what I’m trained to do, Pirius thought helplessly. But he flinched from Nilis’s furious glare.

‘Who is it you’re angry with, ensign?’ Mara asked. ‘The Ghost? Or is the Ghost just a target? Perhaps you are angry about the lies you have been told throughout your life. Now you have been brought to Sol system you see the truth, and you can’t handle your rage. But you don’t know who to blame.’

‘Shut up,’ Pirius said.

‘Perhaps you would rather have died in combat, without having to deal with such complex truths—’

‘Shut up.’

Unexpectedly the Ghost spoke. Its translated words were as toneless as ever. ‘I gladly obeyed the ensign’s command. I am not afraid to die.’

Nilis turned and inspected the Ghost. ‘Is that really true?’ In an instant, Pirius saw resentfully, he had forgotten Pirius and was taken over once more by his own endless curiosity. ‘But what consolation can there be for death? Tell me, Ghost – do you have gods?’

Mara warned, ‘All it knows of its culture is what we have taught it. As if the Ghosts studied a human religion, filtered it through their own preconceptions and gave it back to us.’

‘Yes, yes,’ Nilis said impatiently. ‘I understand that. Nevertheless—’

The Ghost said, ‘Not gods of the past.’

‘No,’ said Nilis rapidly. ‘Of course not. Human gods were creators. But your world betrayed you, didn’t it? What creator god would do that?’

‘The past is a betrayal. The future is a promise.’

Mara said, ‘Commissary, we have tried to study Ghost philosophy. The Ghosts have a different perception of the universe to us, a different story about themselves to tell. Nobody’s really sure if concepts like religion actually map across to such alien minds.’

‘Oh, of course,’ Nilis said. ‘But I’m of the school that holds that something like religious concepts must arise in any sentient form. Perhaps all mortal creatures, humans or Ghosts, must develop a philosophy to cushion the shock of imminent personal death.’

Mara nodded. ‘I’d certainly concede that religious beliefs have survival value – and are likely to play an evolutionary purpose.’

‘Yes, yes! Religion provides a rationale for existence in a universe which may otherwise seem chaotic – perhaps an illusory rationale, but a way to cope. And religion has a function as social cement. Cooperation is essential, and religion fuels conformity. Really, religion ought to be a universal . . .’

As this academic talk went on Pirius glared at the wounded Ghost, and he imagined it glared back. Pirius said, ‘I don’t care what it thinks about gods. I want to know what it thinks of the humans who destroyed its kind.’

Nilis and Mara tensed, but waited for the Ghost’s answer.

The Ghost said, ‘You are the ones who kill.’

Nilis said quickly, ‘Others kill too. The Xeelee kill. You kill.’

‘Only other kinds. No Ghost would kill another Ghost; it would be a kind of suicide.’

Mara said, ‘The Ghosts think human war is insane – not just the war in the Galaxy, all our organised wars. Only humans spend the lives of others of our kind as if they were mere tokens. The Ghosts think nothing is so precious as sentience.’

‘Humans aren’t killers,’ Pirius said. He lifted his hands. ‘We didn’t choose this war. Before we left Earth humans didn’t wage war at all.’

Nilis actually laughed. ‘Ah, ensign – another Coalition myth! Don’t pay attention to what the political officers tell you. Before spaceflight, despite the lessons of your childhood, Earth was not a paradise where humans ruled other creatures in a kind of benevolent despotism; we were not noble savages. We have always killed, ensign, always waged war – and as we had no alien enemy to kill in those days, we turned on each other. The proof is in the bloodstained ground of Earth.’

Pirius pointed at the Ghost. ‘Commissary, don’t you get it? This is why this experiment, this revival of the Ghosts, is so wrong. We’re already arguing! Give them a chance and they will worm their destabilising ideas into our minds.’

Nilis was studying him; Pirius had the cold feeling he had become just another fascinating specimen to him. ‘Perhaps. But there will be no killing today.’

Mara pointed upwards. ‘Look.’

Pirius, stiff in his skinsuit, tilted back and peered up. The patient bulk of Charon hung suspended over its parent, half-shadowed, a misty form in the light of the pinpoint sun. But now, right at the centre of its face, a spark of light had erupted, blue-white, intense – far brighter than Sol. When Pirius looked away, he saw the new light was casting shadows, knife-sharp.

Nilis clapped his hands with child-like excitement. ‘That’s the gravastar! What we see is the glow of infalling matter shedding its gravitational energy as it hits the ultra-relativistic wave front. It’s really a remarkable technical achievement – the parameters of the controlled implosion of matter needed to create the shock are terribly narrow – stability is difficult to maintain.’ He sighed. ‘But the Ghosts always were good at this sort of thing.’

Mara said, ‘The test is being run on Charon. This is an experimental technology, and the energies involved are immense. There’s nobody up there to be hurt. Nobody but a few Ghosts, of course.’

‘Remarkable,’ Nilis said again, peering up. ‘Remarkable.’

That pinpoint of light, reflected, slid over the Ghost’s hide now. It was impossible for Pirius to believe that that starlike object, that bit of fire, was in fact far colder even than the ice of Charon itself.

They returned to the dome.

Nilis showed Pirius a summary of the rest of Draq’s briefing, and Pirius, his head full of anger, tried to pick his way through the jargon.

He said, ‘But, Commissary, I still don’t see what use this is. You said yourself that if you got stuck inside a gravastar’s horizon you would be as cut off as if you fell into a black hole – and just as dead.’

‘Of course. A shock wave in the shape of a closed surface, spherical or not, would be no use to us. But Draq and his team, working with the Ghosts’ theoreticians, have come up with another solution.

‘Imagine that the shock front is not closed, but open – not a sphere, but a cap. Behind it you have your expanding captive universe, just as before, and where the expansion meets the infall you get your shock wave, the cap. But this toy cosmos isn’t symmetrical. At the rear, away from the cap, the curvature flattens, until asymptotically you have a smooth transition to an external solution . . .’

Pirius thought he understood. ‘So you have your cap of gravastar horizon,’ he said carefully. ‘That’s lethal; you can’t pass through it. And behind it is a zone that is still effectively another universe. But if you approach from the rear, you would move through a smooth bridge from our universe into the captive one—’

‘Smooth, yes, save for the detail of a little tidal pull and so forth,’ Nilis said.

Pirius wondered how much trouble there would be in that ‘detail’.

Nilis beamed. ‘Now do you see the potential, Pirius? Now do you see the application?’

‘No,’ said Pirius frankly.

‘The toy universe is not causally connected to ours. And that means it wouldn’t be possible for the Xeelee, or anybody else, to have foreknowledge of what we might hide there – even in principle – because, you see, we’ll be tucked inside another universe altogether!’

With a triumphant wave, Nilis brought up a Virtual copy of Pirius’s old sketch of the assault on the Prime Radiant: the journey in, bedevilled by FTL foreknowledge, the Xeelee ring of fire around the Prime Radiant itself, and then the mysterious Radiant at the heart of it all, sketched as a crude asterisk by Pirius. All of this was in red, but now Nilis snapped his fingers. ‘Thanks to Torec’s CTC computer, we can out-think the Xeelee when we get there.’ That crimson ring around the Radiant turned green. ‘With the gravastar technology we should be able to stop foreknowledge leakage.’ The inward path became green too. ‘Now all we need is a way to strike at the Prime Radiant itself.’ Smiling, he said, ‘See what you can achieve when you focus on a goal, ensign? See how the obstacles melt away before determination? Now – what would you suggest as a next step?’

Pirius thought quickly. ‘A test flight. We need to modify a ship. Equip it with the gravastar shield and CTC processors. See if we can make the thing fly.’ He grinned; for a pilot it was quite a prospect.

‘Yes, yes. Good!’ Nilis slammed his fist into the palm of his hand. ‘That will make those complacent buffoons in the ministries sit up and take notice.’

Mara had listened to this, her gloved hands behind her back. She said now, ‘The gravastar is a Ghost technology. No transfer to purely human control would be possible in a short period. You’ll need to take the Ghosts.’

Even Nilis looked dubious. ‘That will be a hard sell to the Grand Conclave.’

‘You have no choice.’

Pirius had managed not to think about the Ghosts for a few minutes. Now he felt his fists bunch again. ‘I bet the Ghosts intended it this way.’

Nilis said sharply, ‘Ensign, you will have to learn to overcome this rage of yours. Even the planning of war is a rational process. Hate is unproductive.’

‘Commissary, don’t you see? They’re doing it again. This is what they are like – the Ghosts – they are devious, sly, always seeking leverage—’

‘Ensign.’ Nilis glared at Pirius, willing him to silence. Mara was studying Pirius, all trace of human warmth vanished.

Pirius, angry, confused and ashamed, longed to be away from this place.


Chapter 24

A week later Pirius Red and Torec were reunited at Saturn. They fell into bed.

Pirius buried himself in the noisy pleasure and consolation of sex. She was the centre of his universe, and he had returned to her. He wished he could tell her that, but he didn’t know how.

Afterwards he poured out his heart about what had happened on Pluto.

Torec said, ‘I can’t imagine it.’

But when he described how he had tried to get the Ghost to disassemble itself, she turned away. Even she seemed appalled by his loss of control.

His shame burned deeper – and his fear. They were both changing, both growing, under the dim light of Sol. Maybe that was inevitable, but he was afraid that they were growing apart. He wanted things to stay the same, for them both to be just kids, Barracks Ball squeezes. But that, of course, was impossible. He could see she was maturing, finding her own place here as her achievements started to rack up. But he didn’t know the person she was becoming, or if that person would have room for him. Then again he didn’t understand himself either – but what he did see of himself, he realised reluctantly, he didn’t much like. And if he didn’t even like himself much, how could she love him?

But they had little time together. They had a job to do, here at Saturn. They were to devote themselves to work on prototypes and test flights.

Nilis told them the cost of the Project, especially this latest phase, was continually questioned in the remote reaches of Coalition councils, but he was driving it through. ‘You can fill Sol system with theories and arguments,’ he said. ‘But, my eyes, I’ve learned what makes these politicos tick. Dry-as-Martian-dust bureaucrats they may be, but there’s nothing like a bit of live technology to make them sit up and take notice! It’s the allure of war, you know, the pornography of destruction and death: that’s what motivates them – as long as it is somebody else’s death, of course.’

The ensigns had to take Nilis’s word for that. But his clarity of purpose as this new phase of his project began was undeniable.

A Navy facility was put at their disposal. It turned out to be a small disused dock in orbit around the bristling fortress world of Saturn, under the overall control of Commander Darc. Once it got under way the development progressed rapidly, because the engineers were keen. Across the Galaxy, combat technology was pretty much static, and the crew, being engineers, enjoyed the challenge of putting together something new.

From the first Virtual sketches of how a standard greenship might be modified, and the first simulations of how such a beast might handle in flight, the two ensigns immersed themselves in the work. Torec applied the crude management techniques she had learned on the Moon, and the complex project ran reasonably smoothly from the start. Pirius felt comparatively at home here among Navy engineers, far removed from such horrors as reincarnated Silver Ghosts.

So Pirius was infuriated when Nilis called him away for yet another new assignment.

Nilis had taken himself off to the heart of Sol system once more, to initiate studies on the nature of the Prime Radiant itself. It was his way; now that the test programme was under way he regarded the gravastar work as ‘mere detail’, and had switched his attention to the next conceptual phase of his project, the assault on Chandra itself. And he needed Pirius, Nilis said; he wanted one of his ‘core team’ to be involved in every phase of the project – and Torec’s newfound management skills were just too valuable on the test flight work; it was Pirius who could be spared.

And so he summoned Pirius to what he called the ‘neutrino telescope’ before carelessly leaving Pirius to sort out his own travel. It was maddening – and embarrassing. Pirius had no real idea what neutrinos were, or why or how you would build a telescope to study them, or why Nilis felt neutrinos had anything to do with his project.

But his biggest problem was figuring out where the telescope was.

He asked around the Navy facility. None of the engineers and sailors knew what he was talking about. In the end, Pirius was forced to go to Commander Darc – another loss of face. ‘Oh, the carbon mine!’ Darc said, laughing. He said the crew he would assign to Pirius would know where they were going.

Pirius spent a last night with Torec. They shared a bunk in a Navy dorm that was big and brightly lit: not as immense as the Barracks Balls of Arches Base, but near enough to feel like home. They talked about inconsequentials – anything but Silver Ghosts or neutrinos, or their own hearts, or other mysteries.

Then Pirius sailed once more into the murky heart of Sol system.

The corvette he took was spartan compared to Nilis’s, and the crew, hardened Navy veterans irritated at being given such a chore, ignored Pirius for the whole trip. Pirius ate, slept, exercised. It wasn’t so bad; perhaps he was getting used to the strange experience of being alone.

In its final approach the corvette swept around the limb of the planet, approaching from the shadowed side, and the new world opened up into an immense crescent.

Pirius peered out of the transparent hull. The light was dazzling; he was actually inside the orbit of Earth here, and the sun seemed huge. Another new planet, he thought wearily, another slice of strangeness.

But this world really was extraordinary. Under a thick, slightly murky atmosphere, the ground was pure white from pole to equator, and from orbit it looked perfectly smooth, unblemished, like an immense toy. He had never seen a world that looked so clean, so pristine. The whole surface even seemed to sparkle, as if it was covered in grains of salt.

The corvette entered low orbit and the planet flattened out into a landscape. The air was tall, all but transparent, without cloud save for streaks of high, icy haze. But Pirius saw contrails and rocket exhausts sparking through the air’s pale grey. Once he saw an immense craft duck down from orbit to skim through the upper atmosphere. It was a kind of trawler; air molecules were gathered into a huge electromagnetic scoop, its profile limned by crackling lightning.

This close, though, the geometric perfection of the world was marred by detail. Pirius made out the shapes of mountains, canyons, even craters. But everything was covered by white dust, every edge softened, every profile blurred. Pirius wondered if the white stuff could be water ice, or even carbon dioxide snow, but the sun’s heat was surely too intense for that.

Small settlements studded the land. Around these scattered holdings quarries had been neatly cut into the creamy ground, their floors criss-crossed by the tracks of toiling insect-like vehicles. Tiny craft rose into space from small, orange-bright landing pads, carrying off the fruit of the quarries. Many of the buildings were themselves covered with white dust; evidently some of them were ancient.

Pirius asked the Navy crew what the white dust was. Their reply was blunt: ‘Chalk’, a word that meant nothing to Pirius. But they called this world ‘the carbon mine’, as Darc had. It was only later that Pirius learned that this ‘carbon mine’ had once had a name of its own, an ancient name nothing to do with the purposes to which the planet had been put. Once it had been called Venus.

‘So, another stop on your grand tour of Sol system, ensign Pirius?’

‘It’s not by choice, Commissary.’

‘Of course. Well, come along, come along . . .’ Nilis led the way along bare-walled corridors, padding over floors rutted by long usage.

Nilis was working in an orbital habitat; the corvette had cautiously docked at the heart of a sprawling tangle of modules, walkways and ducts. The habitat was devoted to pure science, it seemed, to the planet’s secondary role as a ‘neutrino telescope’. And it was old: the modules’ protective blankets were cratered by micrometeorite impacts, and blackened by millennia of exposure to the hard light of the sun.

Within, the facility was a warren of corridors and small cylindrical chambers. Over a stale human stink there was a lingering smell of ozone, of welding and failing electrical systems. The station had reasonably modern position-keeping boosters, inertial control, life support and other essential systems, but everywhere you looked maintenance bots toiled to keep the place going. The power nowadays came from a couple of GUT modules, but the habitat still sported an antique set of solar-cell wings, its glossy surfaces long since blackened and peeled away.

Nilis said that as a pure science facility, without obvious military potential, this place had always been starved of resources. ‘You get used to it,’ he said.

He brought Pirius to an observation module. They peered out at the gleaming face of the planet, and Pirius was dazzled. But he could make out the tracery of quarries and roads on the shining surface, and the steady streams of shuttles flowing through the atmosphere.

Nilis said conspiratorially, ‘I rather like it here. But it’s not a happy place to work. On Pluto, say, you’re truly isolated, out in the middle of nowhere. But here Earth is close enough to show as a double planet to the naked eye – close enough to touch. Nobody wants to work in a place like this, when home is so temptingly close.’

Pirius ventured, ‘Venus is a carbon mine.’

‘Yes. Though nobody calls it Venus any more. Nobody but Luru Parz and her kind.’

Pirius knew enough basic planetology to understand that this planet must have been heavily transformed. It was a rocky world not much smaller than Earth, and this close to its parent sun it should have been cloaked with a thick layer of air, a crushing blanket of carbon dioxide and other compounds baked out of the rocks by the sun’s relentless heat.

Well, the atmosphere had once been over two hundred kilometres thick, Nilis said; it had massed about a hundred times as much as Earth’s, and had exerted a hundred times as much pressure at the surface. The bottom twenty kilometres or so had been like a sluggish ocean, and the rocks beneath had been so hot they had glowed red. That was the planet humans had first visited – and in those days the clouds were so thick that no human eye had ever seen the ground.

‘Venus was infuriating. A world so close to Earth, and so similar in broad numbers, but so different. For instance there’s actually no more carbon dioxide on Venus than on Earth; but on Earth it is locked into the carbonate rocks, like limestone; here it was all hanging lethally in the air. So what do you do?

‘In the early Michael Poole days, there were all sorts of schemes for terraforming Venus, for making it like Earth. Perhaps you could seed that thick air with nanobots or engineered life forms, and use the sun’s energy to crack the useless carbon dioxide into useful carbon and oxygen. Fine! But there was so much air that you’d have finished up with a planet covered in a hundred-metre layer of graphite – and about sixty atmospheres’ worth of pure oxygen. Any human foolish enough to step out on the surface would have spontaneously combusted!

‘So then there were mega-engineering proposals to blast that annoying blanket of air off the planet altogether, with bombs or even asteroid strikes. Happily somebody had a brighter idea.’

It was realised that carbon was actually a vitally useful element – and that the air of Venus contained the largest deposit of carbon in the inner system, larger than that of all the asteroids combined. It would be criminally wasteful to blast it away. So a new scheme was concocted, the planet seeded with a different sort of engineered organism.

‘They drifted through the high clouds,’ Nilis said, ‘little bugs living in acidic water droplets fed by photosynthesis. And they made themselves shells of carbon dioxide – or rather of carbon dioxide polymers, cee-oh-two molecules stuck together in complex lattices.’ The nanotech that enabled these engineered bugs to make their shells was based on the technology of an alien species called the Khorte, long Assimilated. ‘It was one of the first applications of alien technology inside Sol system,’ Nilis said. ‘And it worked. When each little critter died its shell was heavy enough to drift down out of the clouds towards the ground, taking with it a gram or two of fixed carbon dioxide.’

Pirius saw the idea. ‘The carbon snowed out.’

‘Yes. On the ground, as it compressed under its own weight, it melted and amalgamated, and even more complicated polymers were formed. Those who mine the stuff call it chalk; something similar forms at the bottoms of Earth’s seas.

‘It was a very long-term proposition, one of humanity’s first mega-projects. But the cost was modest; you only had to pay for the first generation of engineered bugs. The project has now been going on for twenty thousand years – at least that long; it was founded by the ancients, it’s believed, in the days even before the Qax Occupation.’

Once Venus’s carbon had been locked up in the convenient form of the chalk, it was easily mined and had myriad possible uses. But, said Nilis, it was only after the first few thousand years of the project that an unexpectedly useful application of Venus’s new crust of carbon dioxide polymers was discovered. ‘It turned out that some of the structures formed, in the hot, compressed layers of Venus chalk, had very interesting properties indeed.’

Pirius took a guess. ‘You’re talking about neutrinos.’

‘Yes.’

Neutrinos were exotic subatomic particles. Like ghosts they passed through matter, through Pirius’s own body, or even the bulk of a world like Venus, barely noticing that anything was in the way. ‘And that makes them rather hard to observe,’ said Nilis.

Which was where Venus’s chalk came in. It was found that some of the more exotic polymers formed at high temperature and pressure in Venus’s gathering chalk layers were good at trapping neutrinos – or, rather, traces of their passage.

Neutrinos took part in nuclear reactions, when atomic nuclei fissioned or fused, releasing floods of energy in the process. Nilis said, ‘There are two places in nature where such reactions are commonplace. One was in the first few minutes of the formation of the universe itself – the moments of nucleosynthesis, when primordial baryonic particles, protons and neutrons, combined to form the first complex nuclei. The other is in the centre of the stars, which run on fusion power. So, you see, a neutrino telescope can see into the fusing heart of the sun.’

So Venus was given a new role: as a watchtower.

‘The ancients believed a deep monitoring of the sun was important – but not for the sun itself. Stars are pretty simple machines, really, much simpler than bacteria, say, and were thoroughly understood long before the first extrasolar planet was visited. No, it wasn’t the sun they were interested in but what lay within the sun. Dark matter,’ Nilis said. ‘That’s what Michael Poole’s generation were watching. Dark matter, in the centre of the sun . . .’

As the sun swept through its orbit around the centre of the Galaxy, it encountered dark matter. Almost as ghost-like as neutrinos, much of it simply passed through the sun’s bulk. But some interacted with the dense, hot stuff at the centre of the sun, and, losing energy, was trapped. Nilis said, ‘It orbits, lumps of dark matter orbiting the sun, even within the fusing heart of the star. Remarkable when you think about it.’

It was this strange inner solar system of dark matter, entirely contained within the bulk of the sun, that the Venus facility had been designed to study. The dark-matter particles annihilated each other, and in doing so released more neutrinos, to be trapped at Venus and analysed.

‘I’ve glanced at the data streams,’ Nilis said. ‘You can see structure in there: clumps, aggregates – even what looks like purposeful motion. There are some who speculate there is life in there, life forms of dark matter. Why not, I say?’

Pirius was baffled. ‘What harm can a trace of dark matter do?’

‘I don’t know,’ said Nilis honestly. ‘The ancients obviously feared it, though. I’ve seen hints in the Archive of much more ambitious projects than this: engineered humans injected into the dark-matter streams in the heart of the sun, and so on.’

And Luru Parz, Pirius thought, who might herself be a survivor of those ancient times, still watched dark matter at the other extreme of Sol system. Here was another deep secret, another ancient fear.

‘Commissary, you aren’t interested in what’s going on in the sun.’

‘No. But I am interested in primordial nucleosynthesis.’ That was the other source of neutrinos. He was talking about the Big Bang.

As the universe expanded from its initial singularity, Nilis said, physics evolved rapidly. In the first microsecond space was filled with quagma, a swarming magma of quarks, as if the whole universe was a single huge proton. But the universe expanded and cooled, and by the end of the first second most of the quarks had been locked up into baryonic particles: protons and neutrons. For the next few minutes the universe was a ferocious cauldron of nuclear reactions, as evanescent atomic nuclei formed, almost immediately breaking up again, unstable in the ferocious heat. Neutrinos took part in this shatteringly rapid dance.

But then, as the temperature dropped further, simple nuclei like helium suddenly became stable. The universe froze out. Just three minutes after the singularity this flurry of nucleosynthesis was over, and expanding space was filled with hydrogen and helium. There would be no more baking of nuclei until much later in the life of the universe, when the first stars formed.

‘And with no more nucleosynthesis,’ said Nilis, ‘the primordial neutrinos no longer interacted with matter. To them the universe, at three minutes old, was already just about transparent. Those ancient neutrinos still drench space even today. Now, Venus was designed to watch neutrinos from the sun . . .’

‘But a neutrino is a neutrino,’ Pirius said.

‘Yes. And in those primordial neutrinos can be read a story of the earliest moments of the universe. And it is a story of life, ensign.’

‘Life?’

‘Quagmites.’

It had actually been the analysis of the damage suffered by Pirius Blue’s greenship, the Assimilator’s Claw, that had prompted Nilis to come here to Venus, to start thinking about neutrinos.

‘It was I who ordered that your ship be subject to a proper forensic examination,’ he said. ‘After all it had been in close proximity to the Xeelee – not to mention a magnetar! I believed your ship might carry traces of its adventures from which we might learn more. And so I wanted it to be given more than a cursory glance in an Engineering Guild repair shop.’

What Nilis’s scientists had discovered had not, in the event, been about the Xeelee at all, or even the magnetar. It was quagmites.

Nilis said, ‘Have you really never wondered what quagmites actually are? And how they come to be so attracted to GUT energies?’

‘No,’ Pirius said honestly. To pilots quagmites were just an odd kind of virus which gave you trouble if you used a GUTdrive anywhere in the Central Star Mass. Since GUTdrives were essentially an obsolete technology, carried as backup in case more effective sublight drive systems failed, nobody ever gave quagmites much thought.

‘Yes, yes, I understand your point of view,’ Nilis said. ‘You aren’t even interested in the fact that these things are so obviously alive, are you?’

Pirius shrugged. Life in itself wasn’t very interesting; as mankind had moved across the face of the Galaxy, life had been discovered everywhere.

‘Pirius, when its GUTdrive lit up the Claw was peppered by small but dense projectiles.’ He clapped his hands, and produced a Virtual image of the greenship. A translucent cutaway, it was laced through by a complex tracery of shining straight lines. ‘You were shot up, as if you had flown through a hail of bullets. The particles were bits of quagma, and they left tracks like vapour trails in the matter they passed through. The scars cut through everything – the hull, the equipment, even the bodies of you and your crew. But those greenships are tough little vessels; your systems took a lot of damage, but there was enough redundancy to see you through.’

‘We’re used to quagmites, I suppose,’ Pirius said. ‘We design around them.’

‘But look,’ Nilis said, and he traced the lines with his fingers. ‘Look here, and here . . . Can’t you see, even in this simple summary image? These lines weren’t inflicted at random. There are patterns here, pilot! And where there are patterns there is information.

‘Every aspect of the lines seems to contain data: their positions in three dimensions, the timing with which they were inflicted, the nature of the projectiles which caused them. There’s really a remarkable amount of information, here in these scars – a whole library full, I suspect. Not that I have come anywhere near extracting more than a fraction of it yet. It seems a coarse way to leave a message, like signing one’s name with bullets sprayed at a wall. But you can’t deny it’s effective!

‘You must see the significance of this discovery. The quagmites were attracted to your GUTdrive energy, yes; they appear to feed off it. But they weren’t attacking you. They were trying to communicate with you. And in those two facts, I believe, lies the answer to the mystery of the quagmites’ nature.

‘The quagmites are alive, Pirius. They are creatures of this universe, just as we are. But the stuff of which they are made isn’t so common now. Do you see? Once again we have to confront universal history. For the quagmites – like the Xeelee! – are survivors of a much earlier age . . .’

He spoke of those moments before nucleosynthesis, just a microsecond or so after the singularity, when the universe had been a soup of quarks, a quagma. The quagmites swarmed through a quagma broth, fighting and loving and dying. But the quagma cooled. Their life-sustaining fluid congealed into cold protons and neutrons, and then further into atomic nuclei. They were thinking beings, but there was nothing they could do about the end of their world.

‘They found a way to survive the great cosmic transition, the congealing of their life stuff.’ His rheumy eyes were vague, as he considered prospects invisible to Pirius. ‘I wonder what they see when they look at us. To them we are cold, dead things, made of dead stuff. All they see is the occasional bright spark of our GUTdrives. And when they do, they come to feed, and to talk to us.’

‘Not to us,’ Pirius said. ‘To our ships.’

‘Ha!’ Nilis slapped his thigh. ‘Of course, of course. I have to say this is not entirely an original insight. Quagmites have been studied before. The lessons are still there, I found, but buried deep in our Archives. Sometimes I wonder how much we have forgotten, how little we retain – and the older our culture grows the more wisdom we lose. What a desolating thought!’

Pirius tried to bring him back to the point. ‘Commissary, I don’t see what this has to do with the Project.’

‘Well, nor do I,’ Nilis said cheerfully. ‘Which is why we have to find out! You see, I deduced from the captured nightfighter that the Xeelee too are relics of an earlier cosmic epoch, earlier even than the quagmites. Surely it isn’t a coincidence that we find them both swarming around Chandra!’ Nilis rubbed his face, smoothing out his jowly flesh. ‘Clearly there is a pattern, which we must understand. That is why I have been seeking ways to study the early universe, like this neutrino telescope. And I must continue to study, to gather data, to learn . . . But if any of this is correct, there is the question of why.’

‘Why what?’

Nilis waved a hand vaguely. ‘Why should the universe be so fecund? Why should it be that at every stage it is filled with life, with burgeoning complexity? It surely didn’t have to be so.’ He leaned closer and spoke conspiratorially. ‘The ancients did a lot of thinking about this, you know. You can imagine a universe that would not support life, at any stage. Of course in that case nobody would be around to observe it. There were some philosophers who speculated that our universe’s fecundity is no accident. Perhaps it was designed in, somehow, or at least nurtured. Perhaps the universe itself is an immense artefact, a technological womb of spacetime! But these ideas were suppressed, like so much else, when the Coalition’s grip tightened. For a mankind traumatised by near-extinction at the hands of the Qax, the idea that such powers might exist was simply too challenging. So the ancient work was buried – but not destroyed.’

Pirius knew by now that Nilis had a habit of letting his research run away, far beyond any practical use. ‘But what do we do?’

Nilis grimaced. ‘All this is very indirect, based on long chains of deductions. We need to get closer to the target. I would like, somehow, to make some direct observations of Chandra itself. But I fear that to do that I must return to the centre of the Galaxy – or at least a part of me.’

Pirius didn’t know what he meant. ‘But, Commissary – what am I doing here?’

‘The staff here will continue to work on my quagmite analysis. I want you to work with them. You have been trained in the behaviour and properties of the quagmites. These habitat-dwellers are a bit theoretical; perhaps you will give their thinking some meat! And,’ he said more hesitantly, ‘I thought you might appreciate a little quiet time to reflect.’

Pirius nodded. ‘Oh. So this is a punishment for Pluto.’

‘Not a punishment, not at all. I just want you to, umm, work your way through the issues that caused your breakdown.’

‘Breakdown?’ Pirius was indignant. ‘What are you, a psych officer? . . . Sorry.’

‘It’s all right,’ Nilis said evenly. ‘What do you think was going through your head, out there on the ice?’

Pirius tried to find the words. ‘It was just – out in a place like Arches, you grow up in a Rock. It’s your whole world. You train, you fight, you die. And that’s it. It’s the same for everybody. It doesn’t even occur to you that other things are possible. You never question why your life is the way it is. The Doctrines are just in the background, as unquestioned as – as—’

‘As the Rock under your feet.’

‘Yes.’

‘And then you come to Earth,’ Nilis said gently.

‘And then you come to Earth. And suddenly you question everything.’

‘The trouble is not the state of the Galaxy, you know, not even Earth.’

‘Then what?’

‘The trouble is you, Pirius. You’re growing, and it isn’t comfortable. All your life you have been conditioned, by agencies with an expertise millennia old. Since I plucked you out of Arches, you have been confronted by experiences which contradicted that conditioning. Now, because you’re no fool, you’re going one step further. You’re starting to understand that you have been conditioned. Isn’t that true?’

‘I suppose so,’ Pirius said miserably.

‘And you will discover the real Pirius – if there’s anything of him inside that conditioned shell.’

‘And then what?’

‘And then,’ Nilis said, ‘you’re going to have to decide what it is you want to fight for. Of course this is my fault. I never anticipated how hard it would be for you, and Torec. But we are so different, Pirius! I live on Earth – which is after all where humans evolved – whereas you grew up in a sort of bottle. I respond to the rhythms of the turning Earth, you to a clock. To me the day starts with dawn; to you it is reveille. There are birds in my world, birds and flowers, nothing but rats in yours. Even our language is different: I have my feet on the ground, but my ideas are sometimes blue-sky – but such metaphors mean nothing to you! And you don’t have a lover; you have a squeeze . . . I never foresaw how unhappy it would make you.’

‘Maybe you should have,’ Pirius said harshly.

Nilis drew back. ‘But I had higher goals. As for Venus, my instructions stand.’

He turned away and peered out at the mined surface of an engineered Venus. ‘You know, carbon has always been the basis of human molecular nanotechnology. Defect-free engineered diamond is much stronger and harder than any metal could ever be. Right across the Galaxy our tools, the walls of our homes, the battleships and corvettes of our fleets, even the implants in our bodies, are made of diamond and nanotubes, carbon molecules that once drifted in Venus’s thick clouds. And it has been that way for twenty thousand years. Like Earth, this single world has exported its very substance to sustain a galactic civilisation. And, like Earth . . .’ He let the sentence tail away.

Pirius said, ‘Like Earth, it is becoming exhausted.’ It must be true, he thought. He could see it just by looking out of the window. The air was still thick, but it must be only a trace of the dense air ocean of former times. ‘But Venus was always dead.’

‘Actually, no . . .’

In its early years Venus had been warm and wet, not unlike Earth – although, thanks to a peculiar history of collisions during its formation, it spun slowly on its axis. Like Earth, Venus had quickly spawned life forms based on carbon, sulphur, nitrogen, water; and on a world where the day was longer than the year, a complex and unique climate and biota established itself.

Nilis said, ‘When the climate failed and the ground turned red hot, survivors found places in the clouds – living inside water droplets, little rods and filaments breeding fast enough for generations to pass before the droplets broke up. Soon the lost ground wasn’t even a biochemical memory. They learned to specialise; there was plenty of sulphuric acid floating around up there, so a sulphur-based metabolism was the thing to have. And that was what the first human explorers found. It was a whole cloud-borne biota, lacking any multi-celled animals, but in some ways as exotic and complex as anything on Earth or Mars. But Venus’s carbon was just too valuable.’

‘And the native life?’

‘I’m told there is a petri dish or two to be found in the museums.’ The shadow-free glare of Venus emptied his face of expression, and Pirius couldn’t be sure of the Commissary’s opinion of this ancient xenocide.


Chapter 25

On Quin Base, a month after Factory Rock, training started again.

At first it was mindless fitness exercises. After that came elementary surface operations: trench work, moving over open ground, the new platoons learning to operate together. Just like old times, Pirius Blue thought.

Things had changed for him, though. Now that Pirius was a veteran, even though he was only a buck private and Army Service Corps at that, he was expected to share his experience with his platoon-full of black-pupilled newbies. So he took the lead in the exercises, and showed them how to dig into the asteroid ground without getting electrostatically charged dirt over their faceplates.

Having some responsibility again felt good, he supposed. But most of all Pirius relished the fitness work, even the meaningless pounding around Marta’s infamous punishment crater. He ran and ran, until his difficult thoughts dissolved into a fatigue-poison blur.

One night he came back from the surface through the usual route of airlocks and suit stations, and limped his way to his bunk. He was stiff and sore, and wanted nothing but to sleep off the day’s work.

But the bunks around him were empty. Even Tili was missing – even Cohl.

Pirius lay down and massaged an aching shoulder. He peered up into the shadows. His new eyes changed the way he saw the world, even a mundane scene like this, if only at the fringes. You saw new colours, to which the cadets gave names like sharp violet and bloody red. And you made out new details. He could see the hot breath rising from his own mouth, curling knots of turbulence that rose up and splashed languidly on the bunk above him. Pointlessly beautiful.

Where was everybody? Well, what did he care? But curiosity got the better of him. Besides, he felt oddly lonely; after months in this crowded barracks, he was getting addicted to company.

He rolled out of his bunk.

Barefoot, he padded down the barracks’ centre aisle. The place was quieter than usual, with hardly anybody about, the general horseplay, fighting, flirting and sex subdued. But he heard a single clear voice, speaking softly and steadily.

He turned a corner and came upon a crowd.

This Burden Must Pass was standing on an upturned locker, hands spread wide, smiling. Before him privates and cadets sat on the floor, or crowded together on bunks, squashed up against each other with the casual intimacy of familiarity. There were perhaps fifty of them here gathered around Burden.

Pirius sat down on the floor at the back, folding his legs under him. The cadets wriggled to make room, but he still ended up with warm bodies pressed against either side. Glancing around, he saw Tili Three and Cohl. Burden noticed him, and Pirius thought he acknowledged him with a wink. But Burden didn’t break his smooth flow.

Burden was talking about his religion, the creed of the Friends.

‘Entropy,’ he said. ‘Think of it that way. You start out with a hundred in a company. A hundred move out of some dismal trench. Ten die straight away, another ten are hit and injured. So eighty go on to the next earthwork. And then it’s over again, lads, and ten more fall, ten more are wounded . . . On it goes. It’s entropy, everything slowly wearing down, lives being rubbed out. It’s relentless.’ He smacked one fist into another. ‘But entropy is everywhere. From the moment we’re born to the moment we die we depend for our lives on machines. Entropy works on them too; they wear out. If we just accepted that, the air machines and water machines and food machines would fail, one by one, and we would be dead in a few days. But we don’t accept it. Everything wears out. So what? You fix it.’

The cadets’ smooth young faces, so alike when you saw them all together, were like clusters of little antennae turned towards Burden, metallised eyes shining. Tili’s face, still young, was lined by grief. But as Burden talked Pirius saw those lines fading, her eyes clearing. She even smiled at Burden’s poor jokes. Burden might be talking a lot of garbage, but it was clearly comforting garbage, comforting in a way that no words of Pirius could have been. He wondered, though, how Burden was feeling inside, as he absorbed the pain of these damaged children.

And it was certainly non-Doctrinal.

Burden spoke on. ‘We won’t last much longer. None of us will. But our children will survive, and our children’s children, an unending chain of blood and strength that will go on for ever, go on to the end of time. And at the end, at timelike infinity, where all the world lines of all the particles and all the stars in the whole universe, all the people who ever lived, when all of it comes together, our descendants will meet – no, they will become – the Ultimate Observer. And the final observation will be made, the final thoughts shaped in the ultimate mind. And everything will be cleansed.’ He waved a hand. ‘All of this, all our suffering and grief, will pass – for it will never have happened. The universe is just another balky machine. Any one of you could fix a busted air cleanser or biopack. Some day, we’ll fix the universe itself!’

Tili Three spoke up. ‘But Michael Poole didn’t wait for timelike infinity.’

‘No.’ Burden smiled. ‘Michael Poole went into the future. He sacrificed himself to save his children, our children. He is with the Ultimate Observer – is, was, always will be . . .’

The listeners asked more soft-ball questions. But Cohl asked a tougher one. ‘How do you know? Are we supposed to accept this on faith?’

Burden wasn’t perturbed. ‘Of course not. Past and future aren’t fixed; history can be changed – in fact it changes all the time. You know that, Cohl. You lived through an action that got deleted from the timeline. So you know that contingency is real. It’s not much of a leap of faith to imagine that some day somebody will make a purposeful change – an intelligent change – and wipe away all our tears.’

Cohl’s expression was complex. She kept up her mask of scepticism. But she wanted to believe, Pirius realised with a shock; even Cohl, once an ultra-orthodox Druzite. She might have her suspicions about the man, but she was listening to his words and seemed to want to accept Burden’s strange and comforting faith.

A small Virtual drifted before Pirius’s eyes: it was Captain Marta’s face. ‘Come to my office, private. We need to talk.’

With a mixture of regret and relief, Pirius slipped away from the little congregation. Nobody seemed to notice.

Marta’s office was unglamorous. It was just a partitioned-off corner of the barracks, the furniture no more than a bunk and a table where data desks were untidily heaped. The only luxury seemed to be a coffee machine. But in one corner there was a kind of cubicle, like a shower, with walls pocked with interface sockets. Pirius wondered if this equipment had something to do with Marta’s complex injuries.

Marta waved him to a chair. Pirius could hear the whirr of motors as she sat down opposite him. ‘Sorry to drag you off from Quero’s lecture.’ She eyed him. ‘And you can lower those eyebrows, private. Of course we know about Burden and his proselytising.’

‘Burden’s talk comforts them,’ he said.

‘Of course it does. That’s why it’s so successful in the first place, I suppose. And why we turn a blind eye.’ She sipped her coffee, and Pirius saw that the metallic surface of her face extended through her lips to the roof of her mouth. ‘We allow them to stay in their cadre groups, or even their families if we have to, because it gives them something to fight for. And Burden’s waffle about the end of time comforts them when they fall. The ideologues at the centre disapprove, of course, but out here we have a war to wage.’

Pirius wondered how to put his own doubts about Burden into words – or even if he should. ‘I don’t get Burden,’ he admitted. ‘He is his own man. In combat he fights as hard as anybody—’

‘Harder than most,’ said Marta laconically.

‘And he’s not afraid of being ostracised for his faith. But sometimes he seems – weak.’

Marta eyed him. ‘Burden has depths. And a past which he’s apparently not prepared to share with you. But, you know what? It doesn’t bother me. If Burden took a hit tomorrow, all his emotional complexity would disappear with him. In the meantime, he can think what he likes, feel what he likes, as long as he does such an effective job. As long as our soldiers fight, who cares what goes on in their heads?’

Pirius was silent.

‘You’re judging me, private,’ Marta said more heavily.

‘I’m having trouble with your contempt for us. Sir.’

She nodded, apparently not offended. ‘Not contempt. But I have to manage you from birth to death, and send you into war. Not contempt, no. Distance, I suppose. This is the nature of command.’

‘If you’re so tolerant about the Friends, why did you give Enduring Hope such a hard time when we got here?’

‘Enduring Hope . . . ? Oh. Tuta. That had nothing to do with religion. Surely you see that. I was trying to knock a cadet into shape. That’s my job,’ she said neutrally. ‘So what do you think about the Factory Rock action now?’

‘It was a screw-up,’ he said vehemently.

‘You think so?’

‘Of course it was. The barrage was mistimed and off-target. Our line was broken before we even left the trench. Our flanks were exposed and we walked into fire. We didn’t have a chance.’

‘I can see you’re a perfectionist, Pirius,’ she said dryly. ‘There are always mistakes in war. But the important thing is that we won, despite the mistakes. We took back Factory Rock. You have to have the right perspective.’

‘Perspective? Sir, I was the only survivor, of two platoons, to reach that monopole factory.’

‘It doesn’t matter how many fall as long as one gets through. I told you that in the briefing. We plan for wastage. The losses were a little high this time, perhaps, but most of those who fell were wet behind the ears. The Coalition hadn’t invested much in them. They were cheap. Of course, Pirius, nobody would have got through, or still less got back, if not for the way you took the initiative.’

‘I was just trying to stay alive.’

‘Believe me, even that’s beyond the capabilities of most of your comrades out there.’

‘Sir—’

‘Tell me about the Tilis. How does what happened to them make you feel?’

He struggled to find the right words. ‘I was close to my crews in the greenships. You have to be if you’re to work together. But this time—’

‘This time you weren’t flying around in the antiseptic comfort of a greenship; you were down in the dirt with the blood and the death.’

‘I saw her sisters die, and I’ve seen Tili Three grieve. And it’s not worth it. Even if we win the Galaxy.’

‘The cost of a single life is too high.’ She seemed to suppress a sigh. ‘And so you don’t want to hear me talk about the cost of a private’s training. For you, right now, it isn’t about economics, is it, Pirius? Being one in a trillion doesn’t reduce the significance of that one person you know. War doesn’t scale that way.’

He said hesitantly, ‘So you feel like this?’

‘No. But I know how you feel.’ She gazed directly at him. ‘This is a stage you have to go through, private.’

He said, ‘I don’t want to stop feeling like this, sir.’

‘Tough. If you’re smart enough for responsibility, you’re smart enough to understand the situation we’re all in, and the choices we have to make.’

He thought that through. ‘Responsibility? Sir, are you offering me some kind of command?’

‘You proved yourself out on that Rock, private. You may be a wetback reject, and your service record is a piece of shit. You’ll always be Service Corps. But you could make corporal.’

‘I don’t want it,’ he said immediately.

‘What you want has very little to do with it. Anyhow it’s academic.’

He couldn’t follow her. ‘It is?’

‘Somebody has been asking for you. I believe you’ve met Commissary Nilis?’


Chapter 26

One minute left. Torec wriggled in her seat, trying to find a comfortable position among the equipment boxes that had been bolted into this greenship’s little cabin.

Commander Darc had made it clear he didn’t approve of countdowns. Torec’s cockpit, and the displays of the test controllers on Enceladus, were full of clocks, and you could follow the timings; there was no need for melodrama, said Darc. But Torec had always had an instinct for the flow of time, and she couldn’t help the voice in her head calling out each second with uncanny precision: Fifty-five, fifty-four, fifty-three . . .

It was the first full-scale, all-up test flight of a ship modified with Project Prime Radiant’s new technologies. And with every second her tension wound up further.

She looked out of the blister, directly ahead of the ship, where the misty bulk of Saturn drifted. Enceladus was a pale crescent to her starboard side. The space around her was cluttered with sparks, the observation drones and manned ships assigned to monitor this latest test. It was strange to think that among the watching Navy crews, staff officers and academics was a Silver Ghost. More ominously, in there somewhere were rescue craft waiting to haul her and her crew out of a wreck.

And directly ahead of her, a silhouette against the face of Saturn, was a night-dark delta wing. It was the Xeelee nightfighter, captured by Pirius Blue and hauled here to the heart of Sol system itself.

The nightfighter drifted, brooding, dark on dark. It made everybody nervous. The plan was that the Xeelee would briefly be returned to autonomous functioning; the fly was Torec’s sparring partner in this test flight. The nightfighter was disarmed, of course, and its workings were riddled with cut-outs and dead man’s switches. Even so that fly was surrounded by a shell of Navy ships. But using the Xeelee was the only way to simulate something like genuine battle conditions.

But whatever the Xeelee did wouldn’t matter if Torec failed.

If all went well, ships like this might one day sail triumphantly against the Prime Radiant itself. But for now this long-suffering greenship was nothing but a mess.

The greenship was the standard design, with the stout central body and the three arms supporting its crew blisters. It was an intrinsically graceful configuration, stabilised centuries ago and scrupulously maintained ever since by the Guild of Engineers, the most powerful of the Coalition’s technical agencies. But on this ship those clean lines had been spoiled by extra modules, attached so hastily they hadn’t even been painted. It was all prototype equipment, of course. The CTC gear had come down in size an awful lot since the first proof-of-concept rigs on the Moon, but the CTC module was still a great egg-shaped pod that made the greenship look as if it was about to pup. The hull even showed scarring where the CTC had exploded in the middle of a static trial, two of its internal FTL drones losing their way and colliding.

Even her Virtual instruments had been cluttered up with additional displays. The whole thing was crudely programmed and liable to instability. And then there were the extra boxes, like a beefed-up inertial generator, and hardwired units designed to run the gravastar shield itself. All this gear had been crammed into a blister which barely had room for the pilot who had to occupy it. It was not reassuring.

Forty-one, forty . . .

At least her crew, sealed in their cabins, looked calm enough. They were both Navy veterans, both nearly twice her age. Emet, the navigator, was a tall, haughty man whose service had been confined to Sol system itself. But the engineer, Brea, was more approachable. She had seen action in the clear-out of a cluster of Coalescent warrens: human worlds gone bad, relics of the ancient Second Expansion in one of the Galaxy’s halo clusters.

Both Brea and Emet had been suspicious of Torec, this kid put in command of them. But the three of them worked well together as a crew, and as they had come through the stop-start misadventures, hold-ups and downright disasters of the testing programme they had, Torec thought, learned mutual respect. Brea had actually asked Torec to share her bunk in their Enceladus dorm the night before. Torec preferred hetero, and she missed Pirius. But she had accepted out of politeness.

Ten, nine . . .

She snapped her full attention to her instruments. For once every indicator was green, the ancient colour of readiness. She could hear a chattering in her communicator loops, a thousand voices talking. As she had been trained, she took deep breaths and let the adrenalin kick lock her into full awareness of where she was, who she was, and what she was about to do.

Five, four . . . A last glance at her crew, an acknowledging wave from Brea. The sublight drive was warming up, and despite her beefed-up inertial protection she could feel the mighty energies of the gravastar shield generators gathering, like a slow, deep growl.

One. The ship jolted forward, its sublight drive kicking in—

She called, ‘Go, go!’

Nearby ships blurred, turning to streaks of light that exploded past her view and away. Directly ahead, Saturn itself loomed, becoming larger every second. And at the centre of her view, a spider in the heart of its web, the Xeelee waited for her.

‘Sublight nominal,’ yelled Emet.

Maybe, Torec thought, but she could feel how sluggish the laden ship was, how poor its balance had become.

‘Grav coming on line,’ engineer Brea reported, ‘in ten, nine . . .’

Red lights flared around the periphery of her vision – too much information to absorb in detail – bad news she didn’t want to know.

‘Three, two,’ Brea called. ‘Go for grav?’

She ignored the alarms. ‘Do it.’

‘Zero.’

The sublight drive cut out – but the ship’s acceleration increased, and Saturn blurred and streaked, as if her view of it was being stirred by a spoon. The grav shield was working. The muddled vision ahead was a mark of the shield’s operation; the passage of light itself was being distorted by the spacetime wave gathering before her. It was a wonderful, remarkable thought: a new universe really was opening up ahead of her, a universe projected from the clumsy pods and modules bolted to her ship, and the expansion of that universe was drawing in the ship itself.

And now a harsher light gathered, as if burning through mist. It quickly formed a searing disc two, three, four times the apparent size of Saturn. This was the shock front, the place where a spacetime wave was breaking. The light came from the infall of matter to that front, mass-energy lost in an instant.

The chattering voices cut off. She could only hear her crew, and her own breath rasping in her throat.

‘Shock formed!’ Brea yelled. Emet whooped.

At that moment Torec was alone with her crew in a spacetime bubble snipped out of the cosmos – the three of them, alone in a universe they had made. But the day wasn’t won yet.

‘Is it stable?’ No reply. ‘Engineer, is it stable?’

‘Negative,’ Brea said sadly.

There was a last moment of calm.

Then the disc swelled, rarefied, became a mesh of blue-white threads – and burst. The shock wave slammed into the plummeting greenship. It was a searing pulse of gravitational energy condensing into high-energy radiation and sleeting particles. The ship was smashed in an instant.

Torec’s blister hurled itself away. Tumbling, she saw the hull crushed like a toy, its bolted-on modules rupturing and drifting free. The three arms were reduced to truncated stumps. She could see nothing of her crew. The nightfighter glided smoothly over to the site of the wreckage, and, unchallenged, fired a token pink-grey beam into the dissipating cloud – a harmless marker, but the symbolism was not lost on Torec.

Then her pod flooded with foam that froze her limbs to immobility, and she was trapped in darkness.

The sick bays on Enceladus were like Navy sick bays everywhere. They did their job, but they were bare and cold, the staff unsmiling: it was a place where you got repaired, not a place where you could expect to be comfortable. Torec was keen to get out of here, but it was going to take another day before the bones of her broken arm knit well enough.

Navigator Emet had already gone. He had come out of the blow-up with barely a scratch, but as soon as he had been discharged he had requested a transfer to another assignment.

Brea hadn’t come out of the smash at all.

After six hours, Darc and Nilis came to visit her.

Pirius was still on Venus. Nilis said he had told Pirius what had happened.

A Virtual replay of the last moments of the run cycled in the air over Torec’s bed, over and over. Torec was forced to watch her own blister, the interior milky with foam, shoot out of the expanding debris cloud that used to be a greenship.

Darc growled, ‘Look at that Xeelee. You know, Commissary, I’m prepared to believe it is alive. You can see the contempt.’

Nilis was pacing, barefoot. He was over-stressed, and extremely distressed by what had happened. ‘Oh, my eyes, my eyes,’ he kept saying.

Torec suppressed a sigh. ‘Sir, Brea died doing her duty.’

‘But if not for me she wouldn’t have been put in harm’s way in the first place.’

Darc said thunderously, ‘Commissary, with respect, that’s maudlin nonsense. Brea was a soldier. Soldiers die, sir, by putting themselves in harm’s way, as you call it. It’s a question of statistics; that’s how you have to look at it.’

Nilis turned on him, eyes rimmed red, clearly furious. ‘And is that supposed to comfort me?’

Darc’s expression didn’t change. ‘If you want comfort, know that she died doing her duty.’

Nilis snorted and resumed his pacing. ‘Well, if we’re not allowed to complete the test programme, she will have died for nothing.’

Darc laughed. ‘You aren’t going to trap me that way, Commissary, I’m not convinced that throwing away more time and money, and more lives, on this programme is justified. I’ve seen no sign that you’re coming close to solving these instability problems with the grav shield.’

Torec knew the situation was delicate. Darc’s power was all negative. He couldn’t approve the continuation of the test programme off his own bat – but he could get it shut down. And she was scared that after a failure that embarrassed him as much as anybody else, he was ready to use that power. She said brightly, ‘We still have another ship. It’s already being prepared.’

‘That means nothing,’ Darc said. ‘Ensign, engineers work on engines unless they’re stopped by force; you know that. It doesn’t mean I’ll be approving another run.’

Nilis glared. ‘For you to shut us down now, after just one run, would be criminally irresponsible, Commander!’

Darc was very still, sitting in his chair, not moving a muscle. But Torec could hear the menace in his voice. ‘I know you’re under stress. But I won’t have you say that about me. I’ve been under pressure to terminate this programme since the first poor results came in. In fact, Commissary, I’ve been championing you, keeping you alive.’

Nilis wasn’t intimidated. ‘Oh, have you? Or are you looking out for yourself, Commander? Seeking whatever advantage you can gain from the project, while always keeping your backside covered, in the grand Navy tradition!’

Torec saw Darc’s hands close on the arms of his chair, his knuckles whiten.

To her relief, before the two men came to blows, there was a soft chime and a small Virtual window opened up before her. It revealed a shining sphere. She gaped.

‘I have a visitor,’ she said.

When Darc saw the Ghost’s image, he snarled, ‘Send it away. I won’t have that monstrosity in a naval facility.’

Enough, Torec thought. ‘It’s my visitor,’ she said. ‘Not yours, sir, with respect.’

Darc shot her a glance, but he knew she was right; by ancient Navy tradition sick-bay patients had a few temporary privileges. But he waved a hand at the Virtual of the test run, dispersing it – as if, Torec thought, the Silver Ghosts assigned to the project hadn’t seen the whole thing live and first-hand anyhow.

The Ghost’s bulk was barely able to pass through the door. It hovered beside Torec’s bed, massive, drifting slightly, the glaring lamps of the room casting highlights from its hide.

She shivered, as if the Ghost’s immense mass was sucking the warmth out of the air. She pulled her med-cloak a little higher, and the semi-sentient wrap snuggled more tightly into place. A Silver Ghost, a bedside visitor in a Navy hospital, come to see her . . .

Nilis’s characteristic curiosity cut in. He stood before the Ghost, hands on hips, rheumy eyes alive with interest. ‘So,’ said Nilis. He held out a liver-spotted hand, as if to stroke the Ghost’s surface; but he thought better of it and pulled back, curling his fingers. ‘Which one are you?’

‘I am the one you call the Ambassador to the Heat Sink.’ The Ghost’s chill contralto voice seemed heavily artificial in this small sick-bay room. ‘We met on Pluto.’

‘Of course we did. I should have guessed it was you. But how would I know if you were lying, if you’re a different Ghost entirely? Hah!’

The Ghost didn’t respond. Darc, still as a statue, was almost as unreadable.

Nilis went on, ‘And what are you doing here?’

‘It’s come to see me, Commissary,’ Torec said gently.

Nilis made a mock bow.

Torec plucked up her courage and faced the Ghost. She could see herself in its hide, a distorted image of a head and shoulders, clutching her med-blanket. ‘Maybe that’s what’s so scary about you,’ she said aloud.

The Ghost said, ‘I do not understand.’

‘That every time I look at a Ghost, I see myself.’

The Ghost rolled slowly, slight imperfections on its surface marking its movements. ‘Identity is a complex concept which does not translate well across cultures.’

Torec said, ‘Why have you come to see me, Sink Ambassador?’

‘Because your project is failing,’ it said.

Nilis nodded. ‘Yes, yes. We are battling the instability of your gravastar shield, it can’t be denied.’

Darc snorted. ‘And it’s a fundamental flaw. The spherically symmetric solution of the equations – a complete gravastar, a shell surrounding a ball-shaped pocket universe – would be stable. Your half-and-half solution, a spherical cap preceding a pocket universe that matches to ours asymptotically, is analytically complete but is not stable.’ He gave a thin-lipped grin. ‘Oh, don’t look so shocked, Commissary. Even Navy grunts know a little math. The problem is simple: instability. You have your pilot balancing a ten-metre pole on the palm of her hand; she can run as fast as she likes, but sooner or later she will fall.’

The Ghost said, ‘But we have a solution.’

Nilis and Darc both turned to face the Ghost, startled.

Torec smiled. ‘So that’s why you’ve come. You weren’t concerned about my health at all.’

The Ghost seemed to think that over. ‘No offence.’

Nilis gaped. ‘Did a Silver Ghost just make a joke?’

Darc said sternly, ‘You say you have a solution. Describe it.’

The Ambassador rolled, and Virtual images scrolled in the air. Torec recognised a map of the phase space of a system. It was a schematic diagram of the possible states of the gravastar shield. It looked like a slice of a rolling landscape, with valleys, peaks and plains, and it was marked with contours that showed regions of chaos and stability, attractors and poles.

‘The trick,’ said the Ghost, ‘is to use the instability, not to fight it. You are trying to emulate the stability of the strongest attractor, which is the spherically symmetric solution here.’ A point on the map winked red. ‘So you allow the shield to form at low velocities, or even when the projector is stationary. You find an equilibrium, but it is not stable. Then when you try to fly, the smallest instability disrupts the solution. Your running child trips on a pebble, Commander, and the pole is dropped.’

Nilis laughed out loud. ‘You have spent a long time studying human idioms.’

‘We have little else to do,’ the Ghost said.

‘So,’ Darc growled, ‘what do you suggest instead?’

‘It would be better to operate the projector when it is being carried at close to lightspeed.’

Nilis frowned. He walked up to the image and poked his finger into its shining innards. ‘But that would bring us up to this region.’ It was the complex border between order and chaos. ‘The shield would be no more than metastable.’

‘But solutions in this part of the phase space, on the edge of chaos, would be responsive to small adjustments.’

‘Ah.’ Nilis nodded. ‘Which would make the shield more manageable, because it would respond more sensitively; we could control out the instabilities before a catastrophic disruption.’

Darc was visibly unhappy. ‘How rapidly would we have to react?’ He brought up a Virtual of his own, ran some quick calculations. ‘There,’ he said in triumph. ‘Look at that! Your metastable shield will flap like a sheet in a breeze. There’s no way we could react quickly enough to respond to it.’

‘Of course you could,’ the Ambassador said. ‘You have arbitrarily high processing speeds available on your ship. Your CTC-processor technology—’

Darc shot to his feet and stalked up to the Ghost, fists clenched. ‘Is that the game? How do you even know about that? If you think I am going to let you anywhere near the CTC system—’

Nilis said, ‘Commander, please. We’re simply discussing possibilities.’

Darc remained standing, glaring at the Ghost. ‘Why are you doing this? Humans destroyed your kind. Why would you help your conquerors?’

‘Curiosity,’ the Ghost said.

‘And nothing else?’ Darc asked heavily.

‘Nothing. You recreated us at a whim. You could destroy us as easily. We have no hope.’

Darc’s eyes narrowed with suspicion, but he stayed silent.

Nilis was still thinking over the idea. ‘This would actually simplify the overall design, of course . . . You don’t seem happy, ensign.’

Torec said, ‘I’m a pilot, sir. No pilot likes giving up control.’

‘Hmm. I can sympathise with that. And of course this sort of active control system isn’t without risks. You would go into battle behind an intrinsically unstable system. If the CTC failed, you would die immediately.’

‘But we all die one day, Commissary.’

He embarrassed her by allowing his eyes to fill up. ‘Lethe, this laconic courage – I’m sorry! I can’t get used to it.’

The Ghost said, ‘You have one more test ship.’

‘One more chance,’ Nilis said. ‘The modifications would be straightforward.’ He stared at Darc.

Darc held his stubborn stance for a moment, then seemed to give in. ‘All right. Lethe take this whole plagued project! But what are we to do for a crew?’

Torec sat up straight. ‘I’m willing to give it another go, sir.’

Nilis said, ‘I’d expect nothing less. But we must make this crucial trial work. I would suggest that the ensign’s ideal crewmates are in this room.’

Darc stared at him, then at the Ghost, which rolled silently. ‘You have got to be joking.’

But he wasn’t.


Chapter 27

‘The Central Star Mass,’ Nilis said. ‘Isn’t that what you call it, Pirius Blue? The Mass – what a mundane name for a place where you can find ten million stars in a space a few light years across – a volume in which, at the Galactic vicinity of Sol, you would on average find one. How marvellous, that we feeble humans should have come so far!’

He had called Pirius Blue to the small quarters he had been allocated in Quin’s Officer Country. His face shining with enthusiasm, his long robe as scuffed and threadbare as ever, he bumbled around the room, setting out his data desks on the low table. The Commissary was just as Pirius remembered from the trial, though he seemed older, rather more careworn. But Nilis hadn’t been prepared for Pirius’s new eyes; at first sight he had recoiled, his shock comical.

This wasn’t the real Commissary, of course. Nilis was too busy with his mysterious projects in Sol system to come all the way to the centre again in person. This was only a Virtual.

Nilis was still struggling to get political support for his schemes. He said he had forced his way into Quin Base on a pretext. He had managed to persuade his bosses at the Commission for Historical Truth that it was time somebody took a fresh look at the deviant religions sprouting here in the Core. But quizzing This Burden Must Pass about the nature of the Ultimate Observer was not Nilis’s true goal.

‘Let me get this straight,’ Pirius said. ‘Sir,’ he added.

Nilis waved that away. ‘Please, please. We know each other too well for formality!’

But he was talking about a different Pirius, Blue thought, indeed a different Nilis. ‘You want to send a scouting mission inside the Front – into the Cavity. You want to fly to Chandra itself.’

‘Or as close as we can get to it, yes.’

Nilis talked rapidly about the project he was devising out at Sol’s lonely orbit – aided, in part, by Pirius’s own younger self, his FTL twin Pirius Red. Pirius Blue had heard nothing of this before, and he was stunned by Project Prime Radiant’s scope and ambition.

‘But if we are to strike successfully we have to know more about Chandra itself,’ Nilis said. ‘Even after three thousand years of war here at the Galaxy’s heart, we still know woefully little.’

And that, he said, was where Pirius Blue came in.

‘You want me to fly the mission.’

‘To scope it out, define, it, choose a crew . . . Yes! You will be the commander, Pirius Blue. It will be an historic flight.’

‘Historic? Suicidal.’

Nilis said gravely, ‘Suicidal? Not necessarily. There are many myths about this war, Pirius Blue. We are locked into ways of thinking, ways of fighting. After three thousand years of stasis we have talked ourselves into believing that taking the war to the Xeelee is reckless, even suicidal, as you say. But we’re only talking about a scouting mission! And how do you know it would be suicidal? Do you know how long it is since a mission of this type was actually studied? I’ve looked high and low and I can’t find one – a long time indeed! – even though the information is of such obvious value. But everybody knows it’s impossible. And of course, I am reluctantly coming to see, there are plenty in high places with a vested interest in the war not being concluded . . .’

‘Sir?’

‘Never mind. Anyhow as commander it would be your duty to make the mission survivable, wouldn’t it?’

Pirius was full of doubt. Everything Nilis said sounded reasonable – and exciting. But it also conflicted with his training, everything he had been brought up to believe.

Nilis said, a little exasperated, ‘Look – I would not order you to do this. Yes, there are obvious dangers; yes, you might not survive – and, yes, I am asking you to have faith in me, in a fat old fool from Earth. But the mission is, quite simply, vitally necessary. We must know more.’ He watched Pirius’s face with a kind of wistful longing. ‘Oh, Pirius, this is such a strange encounter. I feel I know you so well! Look at you now, the way you hold your head when you listen to me, your seriousness, your focus on your duty, even the play of the light in your eyes. You’re so familiar. And yet it’s Pirius Red I’ve come to know, and you don’t know me at all, save for your brief encounter with a bumbling old fool at your hearing! It’s so strange, so strange. Sometimes I think that by hurling ourselves around the Galaxy faster than the speed of light we are pushing our humanity too far.’

Pirius suddenly saw a new element in his relationship with the Commissary – or at least his FTL twin’s. This old man was fond of him, Pirius thought with a queasy horror. His unwelcome twin, Pirius Red, had allowed this ridiculous old man to form some kind of sentimental bond with him. Surely it wasn’t sexual. But he knew Nilis had a ‘family background’. Perhaps it was as a father might feel for a son, an uncle for a nephew, or some similarly unhealthy atavistic tie. What a mess, he thought.

Nilis’s Virtual was of the highest quality. In the jargon, it was an avatar.

The avatar’s job was to live out this chapter of Nilis’s life on the original’s behalf as fully as was possible. The avatar was a fully sentient copy of the real Nilis, with identical memories up to the moment when this copy had first been generated. Here in Quin Base Virtual Nilis couldn’t touch anything, of course; those data desks on the table were as fake as he was. But while here, for authenticity of experience, he would have to live according to human routines. He would eat his Virtual food, sleep, even eliminate his unreal waste. He could even smell, he said, and he declared that Quin Base stank of something called ‘boiled cabbage’. And when his visit was done, his records would be sent back to Earth, where they would be integrated into Nilis’s own memory.

Nilis had wanted to take home as rich an experience as he could, the better to shape his subsequent decision-making. But he would always have the odd feeling that he had lived out these ten days twice, once in his garden on Earth, and once here at the Galaxy’s crowded heart.

Pirius tried to concentrate on the mission. He could see its value. ‘But – why me? I haven’t even flown since the magnetar.’

‘Because I know you.’ Nilis’s big watery eyes were still fixed on Pirius. ‘Because we’ve already proven we can work well together.’

‘You’re still talking about my twin.’

‘But your twin is you – he has all your talent, all your potential – save only that in you that potential has begun to be realised. And besides,’ he said with disarming honesty, ‘how many front-line pilots do I actually know? Oh, come, Pirius! You know, in your shoes I would be galvanised by curiosity. We may be skirting a deep scientific mystery here, something that could tell us a great deal about the nature of our universe, and our place in it.’

Pirius could hardly deny that. But when he thought about leaving here, about leaving Tili Three and Burden and the others, he felt deeply uneasy. He already felt guilty at having survived on Factory Rock where so many had fallen; how could he justify walking out on them now?

Nilis leaned forward, made to touch Pirius’s shoulder, remembered it was impossible. ‘Pirius, you’re hesitating, and I don’t know why. You’re wasted here!’ he said. ‘All these drone kids, their endless digging, digging. You’re meant for better things, pilot.’

Pirius stood up. ‘And every one of those drone kids,’ he said, ‘is better than you, Commissary.’ Nilis said nothing more, and Pirius left the room.

Pirius Blue talked it over with Cohl.

‘The whole thing’s insane,’ he said. In three thousand years, there had of course been many scouting missions beyond the Front and into the Cavity, deep into the nest. That complex place, crowded with stellar marvels as well as the greatest concentration of Xeelee firepower in the Galaxy, was known to every pilot as a death trap. ‘We’d be throwing our lives away.’

‘We . . . ?’

He sighed. ‘If I have to do this, I’d want you with me. But it’s academic, because nobody’s going anywhere.’

‘Because it’s insane?’

‘Correct.’

‘Well,’ she said, ‘not necessarily.’ She was lying on her bunk, her hands locked behind her head; she seemed undisturbed by the usual barracks clamour around her. In fact she had something of Nilis’s remoteness. But then, Pirius thought with loyal exasperation, Cohl was a navigator, and most navigators were halfway to double-domes anyhow.

‘What do you mean?’

‘Maybe it could be done. There’s a lot of junk in there, you know, in the Cavity. Astrophysical junk. Plenty of places to hide.’ She rolled over. They had no data desks here, no fancy Virtual-generation facilities, and so she started sketching with a wet finger in the dirt on the floor. ‘Suppose you went in this way . . .’

The Cavity was a rough sphere some fifteen light years across at the centre of the Mass, bounded by the great static shock of the Front. It was called a ‘Cavity’ because it was blown clear of hot gas and dust by Chandra and the other objects at the very centre. But it was far from empty, in fact crowded with exotic objects. As well as a million glowering stars, there was the Baby Spiral, three dazzling lanes of infalling gas and dust. And the Baby, like everything else in the Cavity, was centred on the Prime Radiant itself: Chandra, the supermassive black hole, utterly immovable, the pivot around which the immense machinery of the inner Galaxy turned.

Cohl said: ‘There are lots of ways in. You could track one of Baby’s arms, for instance. Even so you’d have to take some kind of cover.’

‘Cover?’

‘Other ships. Rocks, even.’ She glanced at him. ‘Not everybody is going to get through; you have to take enough companions with you to make sure that somebody makes it. It’s a question of statistics, Pirius.’ She rubbed her chin. ‘Of course the navigation would be tricky. You’re talking about finding your way through all that astrophysics and keeping a small flotilla together . . .’

He saw she was losing herself in the technicality of planning such an ambitious jaunt. But technicalities were not uppermost in his own mind.

After a while she noticed his silence. ‘You’re not happy about this, are you?’

‘Am I supposed to be?’

She said, ‘It won’t make any difference, you know. To them. Whatever we do.’

‘To who?’

‘To the dead ones.’

Pirius looked at her. ‘I thought it was only me who had thoughts like that.’

‘You ought to talk about it more. You’ll just have to make up your own mind about the mission, Pirius. But I’ll follow you, whatever you decide.’

He was moved. ‘Thank you.’

She shrugged. ‘What’s to thank? Without you the Xeelee would have fried me already – twice. And as for the guilt, maybe you should go talk to This Burden Must Pass. He’s always full of philosophical crap, if that’s what you need.’

That made him laugh, but it seemed like a good idea. But when he went to find Burden, Nilis had got there before him.

Virtual Nilis, reluctantly fulfilling the nominal purpose for his projection here at Quin, was interviewing Burden in his small office.

Pirius wasn’t the only visitor. Perhaps a dozen cadets and privates had gathered outside the office’s partition walls. They sat on bunks, or storage boxes, or just on the floor, and they stared into the room with steady longing.

Nilis seemed relieved to close the door on them. ‘They’re coming in relays,’ he whispered, shocked.

‘That’s military training for you,’ Burden said dryly. He was sitting at ease in one of the office’s small upright chairs. Unlike the Commissary he seemed quite relaxed.

Nilis whispered, ‘I don’t know what they want.’

Pirius grunted. ‘That’s obvious. They’re here because they think you’re going to take Burden away.’

Nilis, bustling clumsily around the room, flapped his hands. ‘I’m here to analyse, not to condemn. Even Commissaries are pragmatic, you know; if this quasi-faith helps the youngsters out there keep to their duties we’re quite willing to turn a blind eye. But we do have to be sure things don’t go too far. Of course, by showing such devotion to their, ah, spiritual leader, those cadets are actually making it more likely, not less, that sanctions will have to be applied.’

Burden said, ‘Commissary, maybe you should go out there and talk to them about it. They’re the ones who are affected by my “sermonising”, after all.’

‘Oh, I don’t think that would be appropriate – no, no, not at all.’

Pirius thought that was an excuse. How could the Commissary possibly do a proper analysis of Burden’s faith if he didn’t talk to those actually affected? Nilis seemed afraid, he thought: afraid of Quin, or of the people in it, which was why he clung to this little room.

Pirius sat down on the room’s only other chair. Nilis, with nowhere to sit, flapped and fluffed a little more; then, with a sigh, he snapped his fingers to conjure up a Virtual couch. ‘Not really supposed to be doing magic tricks, you know,’ he said apologetically. ‘Against the rules of an avatar!’

Pirius asked, ‘So, Commissary, has he converted you to a belief in the Ultimate Observer?’

‘How comforting it would be if he had,’ said Nilis, a little wistfully. ‘But I know too much! Religions have long been a theoretical interest of mine, which is how I was able to wangle this assignment – and intellectually is the only way I can respond, you see.

‘That’s not to say there isn’t some merit in this new faith. Consider the Friends’ beliefs. A Friend worships her descendants, who she believes will far surpass her in power and glory. That’s not such an irrational belief, and guides behaviour in an unselfish way, as any worthwhile religion should. The old legend of Michael Poole has entered the mix too. Like some earlier messiahs, Poole is supposed to have given his life for the future of mankind. Of course that’s an example always to be admired. Quero’s faith is crude and somewhat shapeless, but it does have some moral weight. And it is interesting, academically, for its novel setting . . .’

Most human religions, said Nilis, had originated on Earth. Once carried to the stars, they had mutated, adapted, split and merged, but they had generally retained the same core elements.

‘A religion born on Earth will have archetypes derived from planetary living – where the sun must rise and set, where seasons come and go, where living things die but are renewed, without the intervention of humans but dependent on the cycles of the world. So you find a worship of the sun, and of water, often sublimated into blood; you find a fascination with the figures of mother and child, and with the seed which, once planted in the ground, endures the winter and lives again. Many religions feature messiahs who defeat death itself, who die but are born again: the ultimate sublimation of the seed.

‘But here,’ he said, ‘you have a religion which has emerged, quite spontaneously, among a spacegoing people. So new archetypes must be found. Entropy, for instance: to survive in an artificial biosphere one must labour constantly against decay. You can’t rely on the world to fix itself, you see; there are no renewing seasonal cycles here.

‘And then there is contingency. Back on Earth, FTL foreknowledge is understood – it is an essential strategic tool – but it doesn’t affect people, which made the arrival of your FTL twin, Pirius, something of a nine-day wonder. Out here, though, everyone knows that the past is as uncertain as the future, because you see the future change all the time, as those ships come limping home from battles that haven’t happened yet. It happened to you, Pirius! Here the notion that all of this suffering may be washed away by a history change is an easy one to sell.’

Pirius said, ‘You make it sound almost reasonable, Commissary.’

‘Well, so it is! Religions will always emerge, even in a place as emotionally sterile as this; and religions will naturally exploit elements in their environments. It would be fascinating to see how this new faith develops in the future.’

‘But you don’t seem to have anything to say about why the cadets need Burden’s teaching in the first place.’

Nilis folded his fingers over his ample virtual belly. ‘Soldiers have always been superstitious,’ he pronounced. ‘Something to do with a need to take control of one’s destiny in a dangerous and out-of-control environment. And the ordinary troops have always championed the Druz Doctrines. We have come so far from home.’ He flexed his fingers before his face, almost curiously. ‘We still have the bodies of plains apes, you know. But nothing else of our native ecology has survived: nothing but us and our stomach bacteria and the rats and lice and fleas . . . Now we have come to a place so lethal we have to dig into bits of rock to survive. There is nothing left of our origins but us – and all that holds us together is our beliefs. Lose them and we will become shapeless, flow like hot metal.

‘I think the ordinary soldier intuits something of that, and has clung to the Doctrines as a result. But the Doctrines are too severe – inhuman, lacking hope. If you were going to devise a consoling religion you wouldn’t start with them. Druz would not even have us commemorate the dead!’

Burden said, ‘And hope is what I give the cadets.’

Nilis nodded vigorously. ‘Oh, I see that.’

‘Then why,’ Burden said evenly, ‘won’t you talk to them?’

Nilis was immediately nervous again. ‘Oh, I couldn’t possibly – it isn’t necessary—’

Burden stood smoothly, crossed to the door and opened it. The disciples who had gathered outside filed in immediately, a dozen or so of them, their small faces solemn. They stared at Nilis, who was probably, Pirius thought, the most exotic creature they had even seen.

Tili Three walked boldly up to him. She ought to be more wary of a Commissary, Pirius thought. But there was none of the dread antique grandeur of the Commission for Historical Truth about Nilis. Tili reached out to touch Nilis’s robe. Nilis gaped at her silvered prosthetic hand. Her fingers passed through the hem of his robe, scattering pixels like insects. He actually backed up against the wall, his big hands fluttering defensively before his chest. It was hard not to feel sorry for him.

Burden said, ‘Why are you afraid?’

‘They are so young,’ Nilis said. ‘So young – just children—’

‘Children who have seen their comrades die,’ Pirius said.

‘I’m not afraid of them but of me,’ Nilis said. He made to pat Tili’s head, but when his palm brushed her hair it broke up into a spray of multicoloured pixels. The little firework display made the cadets laugh, and Pirius saw tears well in Nilis’s foolish old eyes. ‘You see? I knew I wouldn’t be able to bear this, to come to one of these terrible nurseries – even Arches Base was like an academy compared to this – they are so young! And, my eyes, I can’t save them all – I can’t save any of them.’

Pirius Blue said, ‘Perhaps we can, Commissary.’

Nilis whispered hoarsely, ‘At any rate we must try.’


Chapter 28

In Saturn’s orbit, the modifications to the last test greenship took a week of hard work.

It may have been conceptually simplifying to hook up the grav generator to the CTC, as Nilis had suggested, but grumbling Navy engineers, trying to marry together two literally alien technologies, were quick to point out the gap between concept and actuality. At least the delay gave Torec a chance to recover from the last run.

And then, suddenly, here she was, strapped into the cockpit of a greenship once more, with the cold, dark spaces of Sol system stretching around her. This second ship’s blister seemed to be filled with as much clutter as before, and she had to squirm to get comfortable. It wasn’t indulgence; when you flew, the last thing you needed was to be distracted by a cloth fold up your ass.

Those sparkling monitor ships were all around her, and she could hear the subdued chatter on her comms loop, just as it was before. Saturn was ahead of her – but this time it was visible only as a pinpoint, not a disc, and her tame Xeelee wasn’t visible at all, save in the sensors. The target area was much further away. In the first step of the new mission profile the greenship would be pushed close to lightspeed by its conventional sublight drive; a drawback of the new manoeuvre was that it needed much more room to work.

When she glanced at her crewmates in the other blisters of the greenship it wasn’t two hardened Navy tars she saw but, to her right in the navigator’s seat, the stolid form of Commander Darc – and to her left a new enlarged blister held the massive form of a Silver Ghost. It looked as if the cabin had been filled with mercury. It was scarcely believable that she, a mere ensign, was sitting here in control of such a craft, with such a strange crew, but here she was. As the last seconds ticked away, and the clock in her head counted down, she shivered with anticipation.

She polled her crew one last time. ‘Ambassador. Ready?’

‘All my systems are nominal,’ the Ghost’s translated voice said.

‘Commander—’

‘Don’t waste time with useless chit-chat, ensign,’ Darc snapped.

‘No, sir,’ she said.

Once more she felt the throbbing of the gravastar generators, deep in her bones. Three, two, one.

The ship jolted forward.

‘Sublight nominal,’ Darc called.

‘Ambassador?’

‘The shield generators are ready.’

‘All right. Commander, push us to ninety per cent light.’

‘On your order.’

A deep breath. ‘Do it.’

The surge was all but intangible. But as they went relativistic the speckling of stars before her turned blue and swam closer, like disturbed fish.

Darc called, ‘Ten seconds to Saturn.’

A random thought passed through her mind. If this Ghost wanted to carry out some sabotage – to destroy this test ship, to kill a Navy commander – it was in a perfect position to do it. Too late to climb out now, Torec.

‘Shield on my mark,’ she called.

‘Ready,’ said the Silver Ghost.

Three. Two. One.

The blueshifted stars swam again.

Torec didn’t even know if the trial had been successful until she brought the greenship back to Enceladus. At least this one hadn’t blown up.

The base medical officer tried to bring the crew in for checks, but neither she nor Darc was willing to take time out for so much as a shower. Hot, stiff, sweating after hours in their cramped blisters, they ran down ice-walled corridors to the briefing room where Nilis waited for them. They were trailed by the silent Ghost, with its escort of heavily armed Guardians.

In the briefing room a Virtual representation of the greenship, reconstructed from the records of a dozen monitor drones, was a toy hanging in the air, two metres long. She watched as it went to ninety per cent light, and the gravastar shield opened up. The shield was beautiful, Torec thought, a banner of shining, sparkling light, pure white, like some living thing. And behind it she saw only stars. The ship she was riding had been cut out of the universe, and existed once more in a cosmos of its own.

Nilis said, ‘You created a perfect spherical cap, subtending an angle of around forty degrees. Congratulations, ensign. I wonder if any human has visited not one but two new universes before. Perhaps you have set a record . . .’

‘I’m just glad it worked.’

He grunted. ‘As pragmatic as ever! Well, so it did; the Ambassador’s strategy of surfing at the edge of chaos was tricky to manage, but very effective – as you can see.’

Darc said, ‘Coming up on the Xeelee encounter.’

The view shifted to a static image of the nightfighter. It orbited Saturn, penned in by a swarm of watchful drones. The gravastar cap was a missile that plunged at the Xeelee out of the left side of the image.

Nilis snapped his fingers, and in slow motion the incoming grav cap was reduced to a crawl. ‘See how the Xeelee is reacting,’ Nilis said. ‘Here it deploys its sublight drive.’ Night-dark wings swept before the clouds of Saturn, quite beautiful. ‘It knows the gravastar cap is coming, of course, but it knows nothing of what it is concealing.’ The fly flickered out of the image, which changed to a long shot centred on a shrunken Saturn. Now the Xeelee fly was a black dart that plunged at the cap, flickering, making rapid, short FTL jumps.

Darc said, ‘That’s a classic Tolman manoeuvre. It’s trying to send images of the encounter to its own past.’

‘Yes. But it’s impossible. It’s looking into a region that isn’t causally connected to the universe it inhabits; all the world lines terminate on that cap.’

The cap dissolved suddenly, turning into a thing of wisps and shards that quickly dissipated. The grav shield gone, the greenship dropped back into its parent universe. And it tore at the Xeelee, monopole cannon firing. The nightfighter tried to evade, but the greenship, controlled by its paradoxical CTC processor, was too fast; it seemed to anticipate every move. A hail of monopoles ripped through the Xeelee’s spacetime wings.

The watching audience cheered – even Torec, who had been there; she couldn’t help it. The nightfighter went limp, deactivated by its human masters, and its escorting ships closed in to return it to its pen.

Nilis closed his fist, and the Virtual died. Without its light and colour the briefing room seemed empty.

‘We did it,’ Torec breathed.

Nilis stayed composed, apparently already thinking ahead to the next step. ‘It appears so. I’ve sent the records to the relevant Grand Conclave committees, with Commander Darc’s agreement. Now we must wait for approval to move to the next stage.’

‘Yes. But we did it. Commissary, we did it!’ Whooping, she ran to him, grabbed his arms and began to jump up and down. After a moment he gave up his pretence of solemnity; barefoot, his scuffed robe flapping, he joined her in jumping around the room.

The Ghost hung silently in the air, and Darc watched it thoughtfully.

Torec had naively imagined that the successful test flight would have been enough to have convinced the brass to give Nilis’s project the go-ahead. All they needed now was to find a weapon that could strike at the Prime Radiant when they got there.

But days went by as they waited for a response from the oversight committees.

And when it came, it was a shutdown. Though the committee members recognised the technical achievements of Nilis and his people – and the promising new technologies would be thoroughly evaluated for applications by the Navy and other forces, et cetera, et cetera – the case for continuing with Nilis’s Project Prime Radiant remained unproven, and no more funds would be released for it. Torec couldn’t believe it. Another success had brought nothing but another canning.

Even Commander Darc seemed sympathetic. ‘You know I’m no supporter of your project,’ he said to Nilis. ‘But I do admit that your research has been yielding fruit. You always made too many enemies, however, Nilis. And now they’ve caught up with you.’

But Nilis was suffused with a determined grimness that belied his shabby exterior. ‘It’s not over yet,’ he said, and he stalked off.


Chapter 29

Pirius Red was startled to receive a call from Luru Parz. The Virtual image was so good he couldn’t tell if it was a direct broadcast or a copy.

She said simply, ‘I want you to get me into Mons Olympus, ensign.’

The call came early in the morning. He was still aboard the Venus orbital habitat. He finger-combed tousled hair, and tried to pull his tunic straight. The Virtual just stared at him, humourless. He said, ‘I’ll make a call to the Commissary—’

‘I didn’t call Nilis. I called you. Every agency that knows of my existence, especially the Commission for Historical Truth, has banned me from such facilities as the Archive. I doubt if even Nilis could buck that. I’m asking for your help, ensign.’

Such a breakdown in anything even remotely resembling a chain of command was deeply disturbing to Pirius. ‘I don’t know how I can even get to Mars. Or how to get you into the Archive.’

She smiled. ‘Spread your wings.’

He stared at her. Was it possible she knew somehow of the chip the peculiar Archive Retrieval Specialist Tek had pressed on to his sleeve? He wished he had got rid of that thing the moment he found it – but he’d chosen not to, he reminded himself, and had kept it for two months since.

‘Luru Parz, why do you want to do this?’

She nodded, watching him. ‘A why question. No good soldier ever asks why. But you do, Pirius! Gramm and his cronies continue to block Nilis’s progress. I intend to force them to act. Ensign, our beloved Coalition is a mountain of lies and hypocrisy. Surely you know that by now. That doesn’t bother me personally; it probably has to be that way to survive. But the threat of exposure is my leverage – and that’s why I need to get into the Archive.’ Her eyes narrowed and she leaned forward. ‘Am I frightening you?’

‘You always frighten me.’

She laughed, showing her blackened teeth. ‘How sane you are! But you understand I am working towards the same goal as Nilis, don’t you? A goal which you can’t help but instinctively embrace, despite your lifetime of conditioning.’

He made a decision. ‘I’ll help you.’

‘Of course you will,’ she said dismissively. ‘I’ll meet you in Kahra.’ The Virtual broke up and dissipated.

In the event Luru Parz was right. It proved remarkably easy for Pirius to organise this strange trip back to Olympus.

He needed the Commissary’s approval to use his corvette. But Nilis, at Saturn, was still preoccupied with details of the gravastar shield tests, as well as his ongoing studies of the first moments of the universe, and some mysterious business he was conducting in the Core, and continuing battles with Gramm and the Coalition bureaucracy, and, and . . . When Pirius called he waved his Virtual hand vaguely. ‘Just get on with it, Pirius.’

As for getting into the Archive, there was Tek’s chip. It wasn’t hard to work out its interface. The clerk’s smudgy Virtual image directed Pirius to a port on Olympus – not the one he had visited before but another of the thousand or so that studded the mountain’s mighty flank.

So he had no excuse not to do as Luru Parz asked, despite his dread at the very thought of her.

The journey to Mars was uneventful. Pirius travelled alone, save for the corvette’s crew; he gambled his way through the interplanetary journey.

As she had promised, Luru Parz met him at Kahra. After an overnight stay they boarded a flitter for the final hop to Olympus.

They landed at coordinates Pirius had extracted from Tek’s chip. When the flitter settled to the ground the situation – the gentle slope, the dust-soaked sky, the washed-out red-brown colours, the hatch set in the ground – seemed exactly the same as his last visit.

Tek kept them waiting.

Luru Parz was calm. ‘We have to give him time. Remember he is working covertly in there. Believe me, it’s a difficult environment in which to act independently.’ Pirius didn’t know what she meant.

He was restless, anxious. The flitter was little more than a bubble a couple of metres across. Its hull was perfectly transparent and would have been invisible save for a thin layer of Martian dust. And Pirius was stuck inside it with an immortal.

They sat opposite each other, so close in the tiny flitter that their knees almost touched. Even in person Luru had that dark, still quality, as if light fell differently on her. He could smell her, a faint dusty tang, like the smoky smell of the dead leaves that littered corners of Nilis’s unruly garden.

She was studying him. ‘Do I horrify you, ensign? I am a living embodiment of everything you have been brought up to despise. Every breath I take is illegal.’

‘It isn’t that.’

Her eyes narrowed. ‘No, it isn’t, is it? I suppose you’ve been in Sol system long enough to be able to perceive shades of grey. Then what?’

‘You’re the strangest human being I have ever met.’

She nodded. ‘If indeed I am still human. After all, as Hama Druz himself understood, human beings aren’t meant to last twenty thousand years.’

It was the first time he had heard the actual number; it shocked him. ‘It is unimaginable.’

‘Of course it is. It is a monstrous time, a time that should frame the rise and fall of a species, not a single life. But the alternative to living is always worse.’

She had been born during the last days of the Qax Occupation. While no older than Pirius she had been forced to make a compromise: to accept the gift of immortality in return for becoming a collaborator. ‘I thought it was the right thing to do, to help preserve mankind. It would have been easier to refuse.’

When the Qax fell, the jasofts, undying collaborators, were hunted down. Many of them fled, on starships launched from Port Sol and by other routes. But the nascent Coalition soon discovered much of the information and experience they needed to run Earth was locked up in the heads of the jasofts. ‘They could never admit what they were doing,’ Luru said. ‘But they were forced to turn to us. And that mixture of secrecy and power gave us opportunities.’

But time flowed by relentlessly, mayfly generations came and went and still Luru Parz did not die. She continued to build her power base, and to watch the slow working-out of historical forces.

‘Every few generations there would be a fresh surge of orthodoxy,’ she said dryly. ‘Some new grouping in the Commission for Historical Truth would decide we ancient monsters should be got rid of once and for all.’ She found places to hide, and spent much of her life out of sight. ‘But I survived. It got harder for us as the Coalition strengthened, of course. But the Coalition’s very stability was good for us. If you live a long time in a stable economic and political system it’s not hard to accumulate wealth and power, over and over. It’s a change of regime you fear.’

Having been born with mankind under the heel of a conqueror, she had lived through the whole of the stunning Third Expansion, which had seen humans sweep across the Galaxy. And in this manner, twenty thousand years had worn away.

Pirius said, ‘I can’t imagine how it feels to be you.’

She sighed. ‘The scientists used to say that the human brain can accommodate only perhaps a thousand years’ experience. It isn’t as simple as that. Of course we edit our memories, all the time. We construct stories; otherwise we could not survive in a chaotic, merciless universe that cares nothing for us. If I think back to the past, yes, perhaps I can retrieve a fragment of a story I have lived. But I live on, and on, and on, and if I look back now I can’t be sure if I am visiting a memory, or a memory of a memory . . . Sometimes it seems that everything that went before today was nothing but a dream. But then I will touch the surface of a Conurbation wall, or I will smell a spice that was once popular in Port Sol, and my mind will be flooded with places, faces, voices – not as if it were yesterday, but as if it were today.’

Her eyes now were clear, bright, behind lenses of water. ‘And do you know what? I regret. I regret what is lost, people and places long vanished. Of course it is absurd. There isn’t room in the universe for them all, if they had lived. And besides I chose to leave them behind. But I regret even so. Isn’t that foolish?’

She leaned forward; that smoky scent intensified. ‘Let me tell you something. You think I have banished death. Not so. I live with death. Faces like yours flash before me, and then crumble and vanish. How can I care about you? You are just one of a torrent, all of you winnowed by death.’

‘And so you work to stay alive.’

‘What else is there? But I have come to see that though I will outlive you, it’s very unlikely I could outlive humanity: if I am to survive, I need the infrastructure of mankind. And that is why I have come out of hiding. I’m not doing it for mankind, ensign, or for the Coalition, or for Nilis, and certainly not for Hama Druz and his dreary preaching. I’m doing it for myself.’

Pirius sat back. ‘I wonder how much of this is true. Perhaps this is all a fantastic story you tell to baffle the credulous.’

She smiled, unperturbed. ‘Well, that’s possible.’

‘But your power is real enough. I’ve seen it. And, whatever you are, the goal is all that matters.’

She clapped her small hands. ‘There – I knew you were a pragmatist!’

The hatch in the flank of Olympus opened at last. A wormlike tube slid out and nuzzled against the flitter’s hull.

As they prepared to enter the Archive, Pirius thought of her stories of the lost starships, immense multiple-generation arks that had fled from Port Sol, most of them never to be heard from again. Perhaps they were still out there, arks of immortals driving on into the dark. He felt an intense stab of curiosity. After twenty thousand years, what would have become of them? He supposed he would never know.

He focused on the moment.

As on his first visit, Luru insisted they both wear their skinsuit helmets.

Once again Pirius found himself in a maze of tunnels and chambers. It looked much the same as where he had entered before. But in this section the hovering light globes were sparse, as if it was less used.

And here was Tek, small, compact, stooped, cringing. Once more he carried a set of data desks clutched to his chest as if for reassurance. ‘I knew you would return, ensign.’ But then he made out Luru Parz, and Tek flinched back. ‘Who are you?’

‘Never mind that. Take us to the breeding chambers, whatever you call them here.’

Pirius had no idea what she meant.

He sensed Tek understood. But the specialist said, ‘I don’t know what you’re talking about.’ He huddled over his data desks. He was actually shaking, Pirius saw; whatever he had hoped to achieve by bringing Pirius back here, he hadn’t expected this.

Luru Parz stepped up to him. ‘So you’re a clerk, are you?’

‘Yes, I—’

‘Then what are you doing out here, away from all the other clerks?’ She snatched the data desks out of his grasp. ‘What do these contain?’

‘I don’t know,’ he said.

Pirius touched her arm. ‘Luru Parz, he’s only a clerk.’

‘He’s not even that. Are you, Tek?’ She hurled the desks on to the rocky floor, where they smashed. Tek whimpered, covering his face with his hands. Luru Parz laughed. ‘Oh, don’t worry, ensign. Those desks contained nothing of any value to anybody – anybody but him, that is. Tek, they were fakes – like you – weren’t they, clerk?’

Pirius said, ‘What do you mean, “fakes”?’

‘He’s a parasite. He mimics the workers here. He runs around with data desks, he sleeps in their dormitory rooms, he eats their food. It’s a common pattern in communities like this. The genuine clerks are busy with their own tasks – and here you aren’t supposed to ask questions anyhow. So Tek gets away with it. He’s just like a genuine clerk. Except that you don’t do anything useful, do you, Tek? And where did you come from, I wonder? Kahra, was it? And what forced you to hide here in Olympus?’

‘You don’t know anything about me.’

Luru Parz said, ‘You snivelling creature, I don’t care enough about you to destroy you – but I will, unless you cooperate with me. So what’s it to be? Where are the breeding chambers?’

Tek shot Pirius a glance of pure hatred, apparently at the ensign’s betrayal. But he replied, ‘You mean the Chambers of Fecundity.’

Luru Parz laughed again. ‘That’s better. Now – a clerk wouldn’t know the way to such a place, because she wouldn’t need to know. But you know, don’t you, Tek?’

‘Yes.’

She sighed theatrically. ‘At last. Move. Now.’

His mouth working, Tek led them along the corridor.

Pirius said, ‘I don’t get any of this.’

‘You’ll see.’

Tek brought them to a door, as anonymous as the rest. When he waved his hand, it slid open silently.

The corridor beyond was packed with people. Pirius quailed. But Luru Parz grabbed his hand and shoved Tek forward, and the three of them pushed their way in.

Pirius was taller than almost everybody here, and he looked down on a river of heads, round faces, slim shapeless bodies. As they joined the crush, he was forced to shuffle forward with small steps, through tight-packed bodies that smelled overwhelmingly sour, milky – he wondered if his mask had an option to shut out the smell as well as to filter the air. There were no lanes, no fixed pattern, but the crowd, squeezed between the worn walls of the corridor, seemed to organise itself into streams. He couldn’t tell if the people around him were male or female, or even if they were adults; their slim, sexless forms and round faces were like prepubescent children. But they all wore plain Commission-style robes, and they all seemed to have somewhere to go, an assignment to fulfil.

He was touched, all the time, as slim bodies pressed against his; he felt the pressure of shoulders against his arms, bellies in the small of his back, fingers stroking his hands, hips, upper legs, his ears, his face mask – he brushed those curious probings away. Around him everybody else was in constant contact. He even saw lips touching, soft kisses exchanged. There was nothing sexual about any of this, not even the kissing.

The constant shuffling went on, off into the distance as far as Pirius could see. Light globes floated over the rustling mass. And nobody spoke. Oddly it took him some moments to notice that. But, though not a word was exchanged, there was a constant sibilant sigh all around him. It was the sound of breathing, he realised, the breathing and the rustling clothes of thousands of people – thousands in this one corridor alone, burrowed under the mountain.

And they were all alike – all with the same pale, oval faces, the same wispy grey eyes. That was the strangest thing of all. Was it possible that they were all somehow related? It was a disgusting thought, a base animal notion.

He spoke to Luru Parz. ‘I had no idea it was like this. Our visit before—’

‘You were only shown the outer layers.’ They were both whispering. ‘Where the Interface Specialists work: the acceptable face of the Archive. Everybody – I mean, every decision-maker in the Coalition – knows the truth of this place, that this is what lies beneath. But the smooth-browed interfacers allow them to ignore that fact, perhaps even to believe it doesn’t exist at all.’

‘How many people are there here, under this mountain?’

‘Nobody knows – they certainly don’t. But they’ve been here for twenty thousand years, remember, from not long after the time of Hama Druz himself, burrowing away. This is our greatest mountain. I doubt they’ve exhausted it yet.’

If every corridor across Olympus was like this, then surely the Archive must house billions. He tried to imagine the vast machinery that must be required to keep them alive and functioning: continents covered by nano-food machines, rivers and lakes of sewage to be processed. But what was the purpose of the effort, all these teeming lives?

They walked on. As they pushed on deeper into the mountain, it seemed to Pirius that the character of the crowd was slowly changing. It was hard to be sure – there were so many faces, all so similar, it was hard to focus on any – but the people pressing around him looked smaller, smoother-faced, younger than those he had first encountered. But they seemed more agitated too. They recoiled from him, their blank, pretty faces tense with a baffled suspicion.

Pirius said, ‘We are disturbing them.’

‘Of course we are,’ Luru Parz muttered. ‘We’re outsiders. We’re like an infection penetrating a body. The Archive is reacting to us. It’s going to get worse.’

They came to a junction of corridors. Crowds poured into the centre, which was filled with a single teeming, heaving mass of bodies. Somehow individuals found their way through the crush, for as many people poured out of the junction and into the surrounding corridors as entered it. Above their heads a broad tunnel cut straight up. Its wall looked smooth save for metal rungs pushed into its surface. Perhaps it was a ventilation shaft, Pirius thought.

As they stood there, alarm spread quickly. The mob in the plaza became more disorderly, a tense, heaving mass from which scared glances were cast at Pirius and the others.

Pirius said, ‘We can’t get through this.’

‘We have to,’ Luru Parz said. She kept hold of Tek’s arm, ensuring he couldn’t get away. Then she put her shoulders down and shoved her way into the mass of the crowd.

Pirius followed, flinching from every soft contact. People quailed away from him, but there always seemed to be more, and every step was a battle.

‘But how is the alarm spreading? I haven’t heard any of them speak a single word, not since we came through that first door.’

‘Ah, but they don’t need words,’ she said. ‘They’ve long gone beyond that. Perhaps all that kissing has something to do with it. Or maybe it’s something in the air. That’s why you’re wearing that facemask, Pirius!’

Communication through scent or taste? ‘It doesn’t sound human.’

‘Whatever. Just keep your mask sealed . . . Look up.’

They had reached the centre of the plaza now, and were directly underneath the ventilation duct. Things moved over the lower walls. These creatures had skinny, spindly bodies and enormously long limbs. Their hands and feet were huge and they clung to the vertical walls as if they were fitted with sucker pads. They looked like spiders, Pirius thought. But they each had just four limbs, two arms and two legs and they wore orange jackets and belts stuffed with tools. They were working on systems behind opened panels in the walls. One of them turned to look down at Pirius. Despite the uncertain light the spider-thing’s face was distinct: round, pale, with dark hair and smoky grey eyes, a human face.

They came at last to another door. Tek, battered by the crush of the crowd, cowered nervously.

‘Twenty thousand years is a long time,’ Luru Parz said to Pirius. ‘The human species has only been around a few multiples of that. It is time enough.’

Pirius asked, ‘Time enough for what?’

For answer, Luru opened the door.

The chamber was huge. The light from the few floating globes was low and Pirius’s view was impressionistic, of a domed roof, a vast floor inset with pools of some milky fluid through which languid creatures swam. Like everywhere else in the complex the room was crowded. There must have been several thousand people visible in that one glance. Pirius marvelled to think that all of this was concealed under the immense basaltic pile of Mons Olympus.

He took a step into the room. The air was thick with steam, which his semi-sentient mask battled to keep from condensing on his faceplate.

Luru Parz placed a hand on his arm. ‘Don’t crack your visor in here, of all places,’ she said. ‘Don’t.’

The people here were as small, rounded, uniform as they were everywhere else. As he walked forward they scuttled out of his way, but the sea of people closed behind him, and they hurried back and forth on their tasks. They seemed to be women – or rather girls; they were even younger here than in the rest of the complex. They carried bits of food, jugs of water, clothes, what looked like medical equipment. It was like a vast, low-technology hospital, he thought.

He paused by one of the pools. It was no more than waist deep, and filled with a milky, thick fluid that rippled with low-gravity languor. Women floated in this stuff, barely moving. They were naked, and droplets of the milky stuff clung to their smooth skin.

And they were pregnant, mountainously so.

But they were all ages, from very young girls whose thin limbs and small frames looked barely able to support the weight of their bellies, to much older women whose faces bore more wrinkles than Luru Parz’s. Attendants, female, moved between the women, wading in the waist-deep milk. They stroked the faces and limbs of the pregnant ones and caressed their bellies.

‘The breeders,’ Luru Parz said grimly. ‘It’s always like this at the heart of the warrens. Breeding chambers like this are the most sacred places in the complex, the most precious to the drones. See how alarmed they are. But they won’t harm us.’

Pirius was struggling to make sense of this. ‘And this is where the Archive is controlled from?’

‘No,’ she said, sounding exasperated. ‘Do you still not see, ensign? Nobody controls the Archive. These mothers are its most important single element, I suppose. But even they, perpetually pregnant, don’t control anything, not even their own lives . . .’

At last Pirius understood what this was; he had been trained to recognise such things.

The Archive was not a human society at all. It was a Coalescence. It was a hive.

In the beginning it really had been just an Archive, a project to store the records of the Coalition’s great works: nothing more sinister than that.

But its tunnels had quickly spread into the welcoming bulk of Olympus. Very soon there was nobody left with a firm grasp of the Archive’s overall geography. And, with sections of the Archive soon hundreds of kilometres from each other – several days’ transit time through these cramped corridors – it was impossible for anybody to exert proper central control.

It was soon obvious, too, that that didn’t matter. People were here to serve the Archive – to record information, to classify, analyse, store, preserve it; that was all. You might not know what everybody was doing across the unmapped expanse of the library, but you always knew what the next guy was doing, and that was usually enough. Somehow things got done, even if nobody was sure how.

Then times of trouble came to Sol system.

For long periods the Archive was left isolated. The corridors of Olympus were always crowded. No matter how fast new tunnels were dug, no matter how the great nano-food banks were extended, the population seemed to grow faster. And people were stuck in here, of course; if any of the librarians and clerks stepped out on Mars’s surface unprotected, they would be dead in seconds.

There was a period of complicated politics, as factions of librarians fought each other over the basic resources that kept them alive. Strange bureaucratic kingdoms emerged at the heart of Olympus, like the ancient water empires of Earth’s Middle East, grabbing a monopoly on vital substances in order to wield power. But none of these ‘air empires’ proved very enduring.

At last another social solution was found. Nobody planned it: it simply emerged. But once it was established, it proved remarkably stable. In the end, it was all a question of blood ties.

Despite the Coalition’s best efforts to establish birthing tanks, age-group cadres and the rest of the homogenising social apparatus it deployed elsewhere across the Galaxy, in the dark heart of Olympus, out of sight, families had always prospered. But now some of these clerkish matriarchs shifted their loyalties. The matriarchs began to produce more children of their own. They exerted pressure on their daughters not to have kids themselves but to stay at home and help their mothers produce more brothers and sisters. It made sense, on a social level. These close ties kept the families united, and prevented ruinous squabbles over limited resources.

And then the genes cut in. Organisms were after all only vehicles that genes used to ride to the next generation. If you remained childless yourself, the only way you could pass on your genes was indirectly, through the fraction you shared with your siblings. So, in these cramped, stifling conditions, as the daughters of librarians gave up their own chances to have babies in order to support more sisters from the loins of their fecund mothers, the genes were satisfied.

It worked. The resource wars stopped. A handful of families grew spectacularly fast, spreading and merging until at last the Archive was dominated by a single broad gene pool. Just five thousand years after the Olympus ground had first been broken, almost everybody in the Archive looked remarkably similar.

The population swelled, united and organised by the peculiar new genetic politics. And there was plenty of time for adaptation.

The peculiar society that had developed in the Archive was an ancient and stable form. Nobody was in control. People didn’t follow orders, but responded to what others did around them. This was local interaction, as the social analysts called it, reinforced by positive feedback, people reacting to their neighbours and evoking reactions in turn. And that was enough for things to get done. Food and other resources flowed back and forth through the warren of tunnels, the vital systems like air circulation were maintained, and even the nominal purpose of the Archive, the storage of data, was fulfilled – all without central direction. It was as if the Archive was a single composite organism with billions of faces.

And that organism was bound together by genetic ties, the ties of family.

‘Beyond Sol system, other Coalescences have been discovered,’ Luru Parz said. ‘Relics of the earlier Expansions. But all warrens are essentially the same. I think it’s a flaw in our mental processing. Anywhere the living is marginal, where people are crowded in on each other and it pays to stay home with your mother rather than strike out on your own, out pops the eusocial solution, over and over. I sometimes wonder where the first Coalescence emerged: perhaps even before spaceflight, on Earth itself.

‘Of course the hives are terribly non-Doctrinal. Are these women human as you are? No. They have evolved to serve a purpose for the Coalescence. And there are many specialists. You’ve seen them yourself: the long-legged mechanic types, the runners, the archivists with their deep, roomy brains. Specialists, you see, adapted to serve particular purposes, the better to serve the community as a whole – but all diverging from the human norm. Officially, everywhere they are found the Coalition cleans out Coalescences—’

‘But not here,’ Pirius said. ‘They left this one to develop, here, on Earth’s sister planet. On Mars.’ And they gave it mankind’s treasure, he thought, the Archive of its past.

He probed at his feelings. He found no anger. He felt only numb. Perhaps he had experienced too much, seen too much. But this was even worse than finding a nest of Silver Ghosts in Sol system. To allow humans to diverge like this, here at the very heart of Sol system – it went against the basics of Hama Druz’s teachings.

Luru seemed to sense his discomfort. ‘Nobody meant it to be like this, ensign. And when it did happen it was simply too useful to discard, no matter what the Druz Doctrines had to say. In the end, the powerful folk who run the Coalition are pragmatists. Like you.’

It was a relief to Pirius when a corpulent Virtual of Minister Gramm gathered in the air, shadowed by a nervous, barefoot Nilis. He and Luru Parz had been tracked down.

Nilis grasped the situation much more quickly than Pirius. He didn’t have to fake his anger and repugnance.

But Gramm was lordly, defiant. ‘So now you know about Olympus. Do you think I will apologise for it to the likes of you?

‘Listen to me. This Archive is essential to the continuance of the great projects of the Coalition. We humans are poor at the archival of information, you know. Paper records rot in a few thousand years at most. Digitally archived data survives better, so long as it is regularly transferred from store to store. But even such data stores are subject to slow corruption, for instance from radiation. The half-life of our data is only ten thousand years. But all our efforts are dwarfed by what is achieved in the natural world. DNA far outdoes tablets of clay or stone. Some of our genes are a billion years old – the deep ancient ones, shared across the great domains of life – and over the generations genetic information has been copied more than twenty billion times, with an error rate of less than one in a trillion.’

He sighed. ‘We are fighting a war on scales of space and time that defy our humanity. We need to remember better by an order of magnitude if we are to sustain ourselves as a galactic power. And so we have this place. This Archive is already ancient. Its generations of clerk-drones live for nothing but to copy bits of data, meaningless to them, from one store to another. Perhaps the hive will one day be able to emulate the copying fidelity of the genes – who knows? It’s certainly a goal that no other human social form could possibly deliver. Commissary, like it or not, hives are good libraries!’

Nilis shouted, ‘And for that grandiose goal you will tolerate this deviance in the heart of Sol system? Your hypocrisy is galling!’ His raised voice disturbed the swimming mothers; they drifted across their pools, away from him.

‘You always did think small, Nilis,’ Gramm said dismissively. ‘In a way it’s rather elegant to turn one of our fundamental human flaws into a source of strength, don’t you think? And speaking of corruption and deviance . . . You,’ he challenged Luru Parz. ‘What is it you want here, you old witch?’

‘I told you I knew where the bodies were buried,’ she said levelly. ‘Gramm, once again you’re stalling over funding Nilis’s projects. That will stop.’

Gramm growled, ‘You have threatened me before. Do you really think exposing this hive-mountain will bring down the Coalition?’

‘No,’ she said, unperturbed. ‘But it will show you I’m serious. There are far worse secrets in Sol system than this, Minister Gramm, as you know better than I do. And now you are going to help me find a weapon. Nilis needs something to strike at the Prime Radiant. I think I know where to find one.’

Nilis looked interested. ‘Where?’

‘In the past, of course. But locked away, in an archive buried even deeper than this one.’

Gramm glared at her, his mouth working. But Pirius saw that Luru Parz had beaten him again.

Nilis was staring at her. ‘Madam, you are a nest of mysteries. But this deeper archive – where is it?’

She said, ‘Callisto.’

The name meant nothing to Pirius. But Nilis blanched.

The strange stand-off lasted a few more minutes, until blue-helmeted Guardians in fully armoured skinsuits broke into the chamber to escort them all away.

As they left, Pirius drew Luru Parz aside. ‘There’s something I still don’t understand. Why did Tek give me that contact chip in the first place? What did he want?’

She sighed. ‘He was just probing, seeking an opportunity. It’s the way a Coalescence works.’

Pirius shook his head. ‘That doesn’t make sense. Why would Tek act on behalf of the Coalescence? He is a parasite.’

‘But he’s part of the hive too. Don’t you see that? It’s just that he doesn’t know it. None of them does!’ She plucked his sleeve. ‘Come on, ensign, let’s get out of here. Even through my mask the stink of this place is making me feel ill.’

They hurried after the Guardians, making for the cool, empty surface of Mars.

Behind them, the Coalescent mothers swam in their milky pools, and naked, round-shouldered attendants scurried anxiously.


Chapter 30

Pirius Blue had almost forgotten how it was to sit in a greenship cockpit.

It was like being suspended in open space, with nothing between you and the sky. And this Galaxy-centre sky was full of stars, a clustering of globes that receded to infinity. Many of them were bright blue youngsters, but others glowered red, resentfully old before their time. There was a great sense of motion about the barrage of stars, a sense of immense dynamism – and in truth these crowded stars were flying rapidly through this lethal space, though their motion was only visible on timescales of years, too slow for mayfly humans to perceive.

Huddled in a corner of Pirius’s greenship cockpit, Virtual Nilis looked faintly absurd in his skinsuit, Virtual-tailored to fit his ample girth. He said, wondering, ‘So many stars, giant, violent stars, far more massive than Earth’s sun, crowded so close they slide past like light globes lining a roadway . . . It is as bright as a tropical sky! There is an old paradox. Once it was believed that the universe is infinite and uniform, everywhere full of stars. But that cannot be so, you see, for then whichever direction you looked your eye would meet a star, and the whole sky would shine as bright as the surface of the sun. Perhaps that paradoxical sky would look something like this.’

‘It’s a beautiful sight, Commissary,’ Pirius Blue said. ‘But remember, in this place, every star is a fortress.’

That shut him up, to Pirius’s relief. Pirius had work to do; the mission clock was counting down. He blipped the greenship’s attitude controllers, tiny inertial generators fixed to each of the three nacelles and to the main body.

Before him, the spangling of crowded Galaxy-centre stars shifted. He made out seven sparks against that background, the emerald lights of the seven greenships that were going to accompany him and his crew into the unknown depths of the Cavity.

‘Systems seem nominal,’ he reported.

Enduring Hope called from his engineer’s position: ‘Sure, genius, like you can feel the ship’s degrees of freedom just by sitting there. In fact I fixed the inertial control before you started playing.’

‘I knew I could rely on you, Hope.’

Now Cohl chipped in, ‘Do you want to give me some warning before you start throwing this tub around the sky? I’m trying to get the nav systems calibrated. I know that’s merely a detail to you two heroes, but I’m sentimentally attached to knowing where I am.’

‘It’s all yours, navigator . . .’

Virtual Nilis was wide-eyed. ‘Pirius – you must be glad to see your crew again. Back in their rightful habitat, so to speak. But is it always like this?’

‘Oh, no,’ Pirius said. ‘I think we’re a little subdued today.’

But it had been good when the three of them had been reunited, down on Quin: Cohl with the limp that had been her souvenir from Factory Rock, and Enduring Hope, back from his artillery brigade. Hope, amazingly, had lost weight. It turned out to be tough physical work on those monopole-cannon battalions, and after months of it Hope had never looked fitter.

And it had certainly been a joy when the three of them had first boarded a ship again, which they had quickly dubbed the Assimilator’s Other Claw. It wasn’t much of a combat ship, as it was laden with a massive sensor pod that spoiled the sleek lines of its main body. And it could never be the same as their first ship, of course. But it was a ship nevertheless – their ship. They had marked their skinsuits with sigils that recalled the first Claw, and Pirius Blue felt an extraordinary surge of joy to be back in a greenship blister.

Nilis was watching him with his characteristic mixture of pride and longing. ‘I suppose the banter is a social lubricant. But I’m surprised you get anything done. Well, I’m privileged to be here. To see this. It’s so different. You know, we humans aren’t designed to function in such an environment. On Earth you are on a plain, so it seems, a few kilometres wide, with clouds a few kilometres up. In the sky everything is so remote it looks two-dimensional – even the Moon. There is no depth. The scale is kilometres or infinity, with a gap in between. Here, though, you have stars scattered through the depth of the sky – space is filled up – and you get a sense of immensity, of perspective that’s impossible on Earth.’

Pirius shrugged. ‘Does it matter?’

‘Oh, I think so.’ He peered at Pirius curiously. ‘To comprehend a sky like this, the very structure of your sensorium, your mind, must differ from mine, Pirius Blue. Genetically we could be identical. But our minds are so different we might as well belong to alien species.’

This was uncomfortably heretical to Pirius. Everybody was essentially the same; that was the Doctrine’s decree. If Nilis wanted to believe he was some kind of divergent, that was up to him. ‘I’m just trying to do my job, Commissary.’

‘I know.’ Nilis sighed. ‘And my gabbling is getting in the way! Thank you again for hosting me.’

Hosting: there was something else Pirius didn’t want to think about too hard. As the whole purpose of the mission was to take Nilis through the Cavity, it had been decreed that the safest place to lodge him was with Pirius – that is, in him. All flight crew had implants of various kinds studded through their nervous systems, serving as trackers, backup comms systems, medical controls, systems interfaces. It had been trivial to download Virtual Nilis into Pirius’s head. Trivial, but not welcome. But it had been orders.

Nilis held up his hands. ‘I know you’re uncomfortable. I’m here to observe, not to interfere. I won’t get in your way.’

Before accepting the download Pirius had insisted on an off-switch. ‘No,’ he said vehemently. ‘You won’t.’

A peremptory voice called over the common loop, ‘This is Dray. Shut up and listen.’

The babble on the loop immediately dried up. Pirius glanced at the array of seven ships around him. Dray’s was one of a pair directly ahead, the tip of the loose wedge formation. Commodore Dray was a formidable, muscular woman, her head shaved bare, and the leader of this expeditionary force.

She said now, ‘Here are your idents. I am Wedge Leader . . .’ She ran through the other crews, numbering them in sequence, one side then the other, so that Dray, in Wedge Zero, led a line of even-numbered ships, and Wedge One led a line of odd numbers. Pirius in the Other Claw was Wedge Seven.

‘And here are the rules,’ said Dray. ‘One. I am in command, and none of you is going to so much as fart without my permission. I’m talking to you, Pirius. I’ve seen your record. If it was up to me you would still be digging graves on a Rock. But it wasn’t up to me, so here you are, and if there are any stupid stunts on this trip I’ll shoot you out of the sky myself.’

Pirius had no doubt she meant it. ‘Sir.’

‘Rule two. We are going to fulfil our objectives. Rule three. We are eight ships going in, and we will be eight coming out, subject only to rules one and two.’

A chorus of voices replied, ‘Understood.’

‘Now, I had imagined you had all seen the briefing, but perhaps not. I also assumed you were experienced crews, but this formation is so slack I must be wrong about that too. Form up, damn it! I’m looking at you, Wedge Three.’

‘Sir.’

The seven lights slid subtly across the sky, and Pirius blipped his sublight drive to tweak his own position.

‘We’re a minute from our first FTL jump, and we’re going to hop in formation. The first hop will be the most difficult . . .’

That was true, for this tiny formation was about to leap right into the heart of the Galaxy.

‘When we get through that it’s plain sailing,’ Dray said. ‘And even if it isn’t it will be fun. Nearly time. Good luck, everyone.’ Another quick chorus of acknowledgement. ‘Five, four, three . . .’

The Galaxy’s inner structure was nested around the ferocious mass at the very centre.

Within the broad plane of the spiral arms was set the Core. That immense shining bulge itself contained a denser kernel, the Central Star Mass: millions of stars crowded into a few tens of light years.

Immense streams of molecular gases poured inwards through the Mass – but a few light years out from the centre they collided with a ferocious solar wind blowing out of the very centre. That solar wind created the Cavity, a hole in the heart of the Galaxy surrounded by a stationary shock front of infalling gas, the Circumnuclear Ring. At the Circumnuclear Ring, the human expansion through the Galaxy had stalled; the soldiers who fought and died there called it the Front. The Cavity had its own marvels: the Baby Spiral, a miniature Galaxy contained wholly within those few scraped-clear light years, and deeper still the dense, fast moving astrophysics around the central black hole itself.

Dray and her little flotilla of greenships planned a bold FTL jump of no less than five light years, which would take them right through the Front and into the Cavity. They were going to make this leap in the relativistic turbulence of the Galaxy centre, whose violence, even as far out as this, reached up into the higher dimensions on which FTL technology depended. And they were going to do it in formation.

That, anyhow, was the plan.

When the jump came the sky was suddenly so bright it was as if it had exploded.

Dray was calling: ‘Two and Four! Wedge Two and Four, report!’

Pirius ignored everything and checked his ship’s systems. The Cavity was a lethal environment, saturated with radiation and laced with massive particles fleeing at close to the speed of light. But the Other Claw had survived the FTL jump, and was protecting her crew.

When he was satisfied he looked up.

Suddenly he was sitting on the edge of the Cavity, actually inside the central space contained within the Front. Through a blizzard of stars he could clearly see the Baby Spiral. The convoy had emerged from its jump close to the terminus of the spiral arm called East, where it lost its coherence and merged into the mush of the Circumnuclear Ring. From Pirius’s point of view East was a tunnel of infant stars and crimson-glowing gas that wound deeper into the Cavity. It was like looking into the guts of an immense machine, he thought, a machine of gas and dust and stars. All of this was tinged with blueshift, for he was already flying further inward; the Other Claw had emerged from the hop with a velocity a high fraction of lightspeed, a vector arrowed straight at the heart of the Galaxy.

Against this astounding background, Pirius had eyes only for the green sparks arrayed around him. The array was noticeably more ragged than it had been before the jump – and seven had been reduced to six, he saw now.

‘Two, Four!’

‘Four here,’ came a reply. ‘We lost Two. The FTL shift brought him too close – I was lucky to pull away myself.’

Nilis gasped. ‘We lost a crew? So suddenly?’

Pirius said grimly, ‘You can see what kind of cauldron we’re in. FTL jumps aren’t too precise at the best of times.’

‘To die in a place like this.’ Nilis had lowered his hands now, and the complex light swam in his eyes. ‘And are we already moving?’

Cohl called dryly, ‘The law of conservation of momentum isn’t particularly relevant if you pass through an FTL hop, Commissary. If you tweak the hop you can emerge with any three-space momentum you want. As my instructors used to say, in operations like this physics is just a tool kit.’

‘Remarkable, remarkable.’

‘Let’s go to formation B,’ Dray called. ‘Close up.’

The green lights slid around the sky; once more Dray was at the tip of the wedge, and the other ships, including Pirius’s, formed its flanks.

Dray ran through the procedures that lay ahead. ‘One-light-day jumps. We wait one tenth of a second at each emergence; we set our formation; we jump again. Everybody clear?’

‘Sir.’

‘On my mark. Three, two.’

With a gut-twisting lurch the Assimilator’s Other Claw leapt across another thirty billion kilometres, across a space that could have held three copies of all of Sol system out to Pluto side by side, a monumental leap completed too rapidly for Pirius’s mind even to be aware of the transition before it was done.

And then the ship did it again. And again. Virtual Nilis moaned and buried his head in his hands.

It was an uncomfortable, juddering progress, a series of flickering lurches, ten every second. The miniature spiral arm was a tunnel, a few light days wide, that stretched out ahead of the ships, leading them towards the still more exotic mysteries of the very centre. But the surviving ships around Pirius pushed on, glowing bright defiant green, their neat wedge formation a challenge to the chaos of the cosmos.

Virtual Nilis sat up and dared look around, plucking at the threadbare sleeve of his robe. His eyes were wide, and the Virtual generators artfully reflected Galaxy-centre light in them. ‘So much structure, so precisely delineated. Do you realise, even now we know virtually nothing about the details of this place – not the geography, but the why of it. Why should this extraordinary toy spiral exist at all? And why three arms? Why not one or five or twenty? Is it really a coherent structure or just some chance assemblage, gone in a million years? We have been so busy using this place as a war zone we have forgotten to ask such questions.’

As Pirius laboured at his instruments, Nilis talked on and on, about other galaxies where the central black holes weren’t sleeping giants like this one but voracious monsters that seemed to be actively eating their way through the gaseous corpses of their hapless hosts; and he spoke of galaxies racked by great spasms of star formation, tremendous eruptions of energy that spanned hundreds of light years.

‘We rationalise these things away with our physics, coming up with one theory after another. But we know that life’s thoughtless actions have shaped the evolution of matter, even on astrophysjcal scales. So how can we tell what is natural? We have been waging war here for millennia. But there is evidence that the Xeelee have been fighting here much longer, tremendous ancient wars against a much more formidable foe. And what would be the consequence? Perhaps everything we see is a relic of an ancient battleground, like the trench-furrowed surface of a Rock, worked and reworked by conflict until nothing is left of the original . . .’ He seemed to come to himself. ‘I’m talking a lot.’

‘Yes, you are,’ Pirius said tensely. ‘I should have left you back at the base.’

Nilis laughed, though his face stayed expressionless. ‘I’ll try to—’

‘Flies! My altitude, fifty degrees, azimuth forty . . .’

Pirius quickly converted that to his own point of view, and peered out of his blister. He couldn’t see the nightfighters. But in his sensor view, there they were, resolutely night-dark specks in this cathedral of light.

‘Remarkable,’ Nilis said. ‘This is a three-dimensional battle-field, with no common attitude. You use spherical coordinates, and you are able to translate from one position to another in your head—’

‘Shut up, Commissary.’

Somebody called, ‘I count five, six, seven.’

Cohl said, ‘All nightfighters, I think.’

Enduring Hope called, ‘I’m surprised they took so long.’

‘No,’ said Dray grimly. ‘We surprised them. Pattern alpha.’

The seven greenships turned with the precision of a single machine, and Pirius felt a stab of pride.

Now the Xeelee were dead ahead. The greenships continued to plough towards them.

‘Sublight,’ Dray called. ‘Half lightspeed.’

The greenships cut their FTL drives. The Assimilator’s Other Claw dropped back into three-dimensional spacetime with a velocity of half the speed of light, arrowed straight at the Xeelee. The enemy was now just light minutes away, no more remote than Earth was from its sun. The greenships were closing so fast that the background, the Spiral’s boiling clouds of gas and dust, was tinged faintly blue.

As the nightfighters neared, Pirius could see how they swarmed, flying over, under, around each other, rapid movements whose pattern was impossible to follow, like the flies that had earned them their barracks-room nickname. Their movements were almost like a dance, Pirius thought; smooth, graceful, even beautiful. But not human.

And they were close, terribly close. Pirius thought he saw the first tentative cherry-red flicker of a starbreaker beam.

‘Break on my mark,’ Dray said. ‘Three, two, one—’

The wedge formation dissolved. Three of the greenships peeled away, suddenly making a dash for it back along the great roadway of the spiral arm. The rest, including Dray and Pirius’s ship, closed up tighter. Only the four of them now, four green sparks in this dazzling Galaxy-centre light storm, four against the dense pack of Xeelee flies dead ahead.

Nilis murmured, ‘I don’t understand—’

‘Shut up,’ said Pirius.

For a time – a moment, a heartbeat – the Xeelee held their position, and Pirius thought the subterfuge wasn’t going to work. And if not he was a dead man.

But then the Xeelee broke. Moving as one they tore after the three departing ships.

Pirius whooped, flooded with relief and exultation. There were answering cries from the other ships. ‘Lethe, it worked!’

Dray briefly shut down the loop, so that only her voice sounded. ‘Let’s keep the partying for later,’ she said dryly. ‘Formation C. You know the drill.’

The Other Claw banked and turned.

Nilis gripped the edge of his Virtual seat. ‘Oh, my eyes,’ he whispered, evidently more upset by a bit of aerobatics than by a head-on approach to a pack of Xeelee fighters.

The four ships soon settled down into a new simplified wedge. Dray ordered them to sound off once in position: Three, Four, Seven called in. Pirius in Seven trailed Dray, the leader; Three flew alongside Dray, trailed by Four.

Nilis spoke up again. ‘We flew at the Xeelee. Why didn’t they repel us?’

‘They thought we were a diversion,’ Pirius said. ‘That the others, One, Five, Six, were the ones with the real mission – whatever they imagine it to be. The Xeelee made a quick decision, chased the others. But they were wrong.’

‘Ah. Those others, One, Five Six – they were the diversion. Clever! Perhaps we are better liars than the Xeelee. What does that say of us? . . . But of course it would only work if the Xeelee didn’t know of it in advance.’

‘We were flying anti-Tolman patterns.’ Patterns intended to disrupt the abilities of the enemy to send signals back into their own past. ‘It’s all part of the game. It’s a gamble, though; you can never be sure what you’ll come up against.’

‘But it worked,’ Nilis said. ‘An ingenious bluff!’

Pirius saw a flaring of light up around azimuth forty degrees, a green nova. Somebody up there was fighting and dying, all for the sake of an ‘ingenious bluff’.

Dray had seen the same lights. She called gruffly, ‘Let’s make it count.’

‘Yes, sir.’

‘On my mark. Three, two, one.’

That juddering light-day hopping began again, and once more the stars swam past Pirius as he hurtled along the glowing lanes of dust.


Chapter 31

Exerting her new power, Luru Parz brought Nilis and his little retinue to Jupiter. A week after the confrontation under Olympus, it was clear that she was the driver of events.

Pirius Red knew nothing about the ‘Archive’ to which he was being brought. Even Nilis, normally so loquacious, would say nothing. But Pirius’s psych training cut in: it was a waste of energy to worry about the unknown.

Besides, here was Jupiter. And Pirius thought that of all the ancient strangeness he had seen in Sol system, Jupiter was the most extraordinary.

The sun appeared the tiniest of discs from Jupiter, five times as far as Earth from the central light. When Pirius held up his hand it cast sharp, straight shadows, shadows of infinity, and he felt no warmth.

And through this reduced light swam Jupiter and its moons.

Once it had been a mighty planet, the mightiest in Sol system in fact, more massive even than Saturn. But an ancient conflict had resulted in the deliberate injection of miniature black holes into the planet’s metallic-hydrogen heart. Whatever the intention of that extraordinary act, the result was inevitable. It had taken fifteen thousand years, but at last the implosion of Jupiter into the knot of spacetime at its core had been completed.

Once Jupiter had had a retinue of many moons, four of them large enough to be considered worlds in their own right. In the final disaster, as gravitational energy pulsed through the system, the moons had scattered like frightened birds. Three of those giant satellites had been destroyed, leaving Jupiter with a spectacular ring of ice and dust. But even now bits of moon were steadily falling into the maw of the black hole, and their compression as they were dragged into the event horizon made the central object shine like a star.

One large moon had survived, to follow a swooping elliptical orbit around its parent, and that was Luru Parz’s destination now. The moon, she said, was called Callisto.

Pirius watched Callisto’s approach. It was a ball of white, quite featureless to the naked eye, lacking even impact craters as far as he could see. But it was surrounded by a deep, diffuse cloud of drones. Some of them swam close to the corvette. They were fists of metal and carbon that glistened with weapons.

Nilis said, ‘A deep defence system. Even Earth itself doesn’t have such aggressive guardians.’

‘And very old,’ Luru Parz said. Even she seemed tense as the corvette descended through the cloud. ‘This cordon was first erected during the lifetime of Hama Druz himself – following Druz’s own visit here, in fact.’

‘I didn’t know Druz had come here,’ Pirius said. He actually knew very little about the moral founder of the Third Expansion.

‘Oh, yes,’ Luru said. ‘And what he found here shocked him into the insights that led him to formulate the famous Doctrines – and to order Callisto to be cordoned off. This little moon is a key site in the history of mankind. Twenty thousand years have worn away since then, and the whole set-up has been subject to the implosion of a black hole a few light seconds away. Some of these old drones may be a little cranky. They have been instructed to recognise us. But—’

‘How ironic,’ Nilis said grimly, ‘if we were to be thwarted by a malfunctioning antique robot.’

‘There are many in the Coalition councils who wouldn’t shed a tear to see the back of me – or you, Commissary.’

The ship continued to descend. The icescape of Callisto flattened out to a frozen ground streaked with colour, pale purple and pink; perhaps the ice was laced with organic compounds. It was smooth as far as Pirius could see, smooth all the way to the horizon. But a shallow pit was dug into the ice, and at the centre of the pit there was a settlement of some kind, a handful of buildings and landing pads.

Luru Parz said, ‘Once Callisto was just a moon, you know. It was peppered with impact craters, like every other moon – not like this. At this site there was a major crater called Valhalla – I don’t know what the name means – and in the time of Michael Poole there were extensive ice-mining projects. But it all changed after Hama Druz’s visit.’

Pirius said, ‘What happened to the craters?’

‘What do you think?’

He thought it over. ‘The surface looks as if it melted. What could melt a moon?’

‘It was moved,’ said Luru Parz, watching him. ‘In the process the surface shook itself to pieces.’

‘Moved . . .’ Pirius knew of no technology which could achieve such a thing.

Nilis prompted, ‘And the reason we are here?’

‘This was the last refuge of many jasofts,’ Luru Parz whispered. ‘And here is stored their oldest knowledge. But it will take a sacrifice to retrieve it.’ She wouldn’t look him in the eyes, and Nilis looked away.

Pirius still had no idea what they wanted of him. Despite his training, dread gathered in his belly.

The corvette passed through the last line of the drones and began its final approach.

Pirius descended into the deep core of Callisto.

He rode an elevator with Nilis, Luru Parz, a servant bot and a taciturn Navy guard. They passed down a shaft cut into the ice, its walls worn smooth. Pirius touched the walls; the ice was slick, cold, lubricated by a layer of liquid water. Beneath a surface patina of dust and grime he saw that the ice had a structure, a lacy purple marbling, receding into meaningless complexity. More strangeness, he thought.

It was cold, surely not much above freezing, and their breath fogged air that stank, stale. The elevator, a simple inertia-control platform, was itself an antique, and as it descended it shuddered and bucked disconcertingly. He felt as if he was being dragged down into the strata of time that overlaid every world in this dense, ancient system.

They arrived in a chamber cut deep in the heart of Callisto. Only the handful of floating globes which had followed them down the shaft cast any light, and the party huddled, as if nervous of what might lurk in the dark.

Pirius stepped off the platform. The chamber was a rough cube maybe twice Pirius’s height, crudely hollowed out. It might almost have been a natural formation, save for notches in the floor and a regular pattern of holes in the wall. The only piece of equipment he could see was a kind of door frame, set purposelessly in the middle of the floor.

Luru Parz walked over the ice. ‘Once this was a mine. Nothing more sinister than that. But when I was last here the mine had long been shut down. Chambers like this, and the tunnels and shafts that linked them, had been pressurised and occupied. There was equipment here.’ She pointed to notches in the floor. ‘That was a kind of bed, I remember.’

Pirius had been expecting something like Mons Olympus, he supposed, some kind of library with bots and toiling archivists, Coalescent or not. ‘There’s nothing here,’ he said. ‘Was this the library?’

‘This never was a library,’ Luru Parz said. ‘This was a laboratory.’

‘Then where?’

‘Through there.’ She pointed to the door that led nowhere. There was a moment of stiff silence, as Pirius looked from one to the other. He said, ‘I think you ought to tell me what’s going on.’

Nilis stared at him, agonised. Then, his arms tucked into his sleeves, he padded to the bot. The bot’s carapace opened to reveal a tray of drinks that steamed in the cold. Nilis picked one up, cradling it in his hands. ‘Lethe, I need this. What a tomb of a place!’

Luru Parz watched this with contempt. ‘A man called Reth Cana worked here, ensign. Long ago. Ostensibly he came to look for life . . .’

Before humans came, nothing much had happened to this moon since it accreted from the greater cloud that had formed the Jupiter system. The inner moons – Io, Europa, Ganymede – had been heated by tidal pumping from Jupiter. Europa, under a crust of ice, had a liquid ocean; Io was driven by that perennial squeezing to spectacular volcanism. But Callisto had been born too far from her huge parent for any of that gravitational succour. Here the only heat was a relic of primordial radioactivity; there had been no geology, no volcanism, no hidden ocean.

Nevertheless, Reth Cana had succeeded in his quest.

They were cryptoendoliths, Luru said, bacteria-like forms living hidden lives within the dirty ice of Callisto. They survived in rivulets of water, kept liquid by the heat of relic radioactivity, and they fed off the traces of organic matter locked into the ice at the time of the moon’s formation.

Luru Parz said, ‘The biochemistry here is a matter of carbon-carbon chains and water – like Earth’s, but not precisely so. Energy flows thin here, and replication is very slow, spanning thousands of years. The cryptoendoliths themselves weren’t so interesting – except for one thing.’

Reth had believed there were pathways of chemical and electrical communication etched into the ice and rock, tracks for great slow thoughts that pulsed through the substance of Callisto. Locked into their ice moon, there had been few routes of development open to the cryptoendoliths. But, as always, life complexified and sought new spaces to colonise. ‘The cryptoendoliths couldn’t move up or down, forward or back. So they stepped sideways . . .’

Nilis asked coldly, ‘Was Reth Cana an immortal, Luru?’

‘A pharaoh, yes. But not a jasoft, not a collaborator. He was a refugee, in fact; he came here fleeing the Qax and waited out the Occupation. Of course as soon as the Occupation was lifted, he became a refugee once more, hiding from the Coalition and its ideologies. He returned here to escape. And he helped others do likewise.’

Pirius said, ‘What do you mean, these bugs grew sideways?’

‘I mean,’ said Luru Parz, ‘that these remarkable little creatures found a way to penetrate another universe. And not just any old universe. Ensign, do you know what is meant by “configuration space”?’

‘Imagine there is no time. Imagine there is no space . . .’ In the still cold of Callisto, as she described extraordinary ideas, Luru’s voice was a dry rustle.

‘Take a snapshot of the universe. You have a static shape, a cloud of particles each frozen in flight at some point in space.’ A snapping of fingers. ‘Do it again. There. There. There. Each moment, each juggling of the particles, gives you a new configuration.

‘Imagine all those snapshots, all the possible configurations the particles of the universe can take. In any one configuration you could list the particles’ positions. The set of numbers you derive would correspond to a single point on a mighty multi-dimensional graph. The totality of that graph would be a map of all the possible states our universe could take up. Do you see? And that map is configuration space.’

‘Like a phase space map.’

‘Like a phase space map, yes. But of the whole universe. Now imagine putting a grain of dust on each point of the map. Each grain would correspond to a single point in time, a snapshot. This is reality dust, a dust of the Nows. Reality dust contains all the arrangements of matter there could ever be . . .’

Slowly, as Luru explained and Nilis tried to clarify, Pirius began to understand.

Configuration space was not Pirius’s world, not his universe. It was a map, yes, a sort of timeless map of his own world and all its possibilities, a higher realm. And yet, according to Luru Parz, it was a universe in itself, a place you could go, in a sense. And it was filled with reality dust. Every grain of sand there represented an instant in his own universe, a way for the particles of his universe, atoms and people and stars, to line themselves up.

But this was a static picture. What about time? What about causality?

If you lined up reality dust grains in a row you would get a history, of a sort, Luru Parz said. But it might not make sense as a history; nothing like causality might emerge, just a jumble of disconnected snapshots one after another. But the sand grains attracted each other. If they came from neighbouring points in the greater configuration space, the graph of all possible instants, the moments they mapped must resemble each other. And so the grains lined up in chains, each line of grains representing a series of instants which, if you watched them one after another, would give you the illusion of movement, the illusion of time passing – perhaps, if the grains were similar enough, even the illusion of causality.

Something like that.

And configuration space, he slowly understood, was where Luru Parz wanted to send Pirius.

It was beyond his imagination. ‘You want me to go into a map? How is that possible?’

Luru said, ‘Reth Cana discovered that, constrained in this space and time, the endoliths found a way into configuration space – and Reth Cana found a way for humans to follow. He could download a human consciousness into this abstract realm.’

‘I can see the appeal of that for pharaohs,’ Nilis said with dark humour. ‘An abstract, static, Platonic realm – a place of morbid contemplation, a consolation for ageless pharaohs as they sought to justify the way they administered the suffering of their fellow creatures.’

Luru Parz smiled thinly. ‘Of course it is a realm beyond our experience. So Reth constructed metaphors, a kind of interface to make its features accessible to human minds. There is an island – a beach. You’ll see a mountain, Pirius, and a sea. The mountain is order, and at its peak is that special dust grain that represents the initial singularity: the Big Bang, the unique event when all the universe’s particles overlaid each other.’

Pirius said, ‘And the sea?’

‘The sea is the opposite. The sea is disorder – maximal entropy – the ocean of meaninglessness to which everything washes, in the end.’

Pirius stood before the doorway, set up in the abandoned laboratory of Reth Cana. It looked as if it led nowhere. In fact, Luru Parz was saying, it led to a different realm of reality altogether. ‘And if I walk through this door—’

‘You will split in two,’ Luru said. ‘You will still be here, walking out the other side. But a copy of you will be made.’

‘Like a Virtual.’

‘Yes. It will feel like you, have your memories. But it will not be you.’

‘And this copy will be in configuration space.’

‘Yes.’

‘But why must I go there?’

‘Because that is the place the pharaohs went. The pharaohs flocked there from all over Sol system and beyond,’ Luru Parz said. ‘Their knowledge – some of it preserved from long before the Qax Occupation – went with them too. Configuration space is a black library – the final library – and it contains much we have lost.’

Nilis said, ‘You chose not to follow these undying refugees into configuration space, Luru Parz.’

Her face was blank. ‘Unfinished business,’ she said.

Pirius said, ‘And this lost knowledge is what you want me to bring back.’

‘Yes. The ancients had considerable powers. Don’t forget it was human action that turned Jupiter into a black hole. Perhaps they even knew how to land punches on the supermassive monster at the centre of the Galaxy.’

He understood. ‘You want me to find a weapon in there, a weapon to strike at Chandra, in this hideous old library of yours.’

‘Yes . . . But there’s a catch.’

‘A catch?’

‘Once in there, the refugees didn’t stay human for long. Which is somewhat inconvenient. Try to hold on to yourself, ensign. Your identity. And stay away from the sea.’

Pirius peered at the portal. ‘Will I be able to come back? I mean, uh, he – the Virtual copy.’

Nilis strode up to him and took his shoulders. Pirius had never seen Nilis look so grave. ‘Pirius, I have taken you far from your home, your duty. I have asked you to face many extraordinary situations – and many dangers. But this is by far the most difficult thing I have ever asked you to do.’

Pirius said slowly, ‘I can’t come back.’

Luru Parz laughed. ‘But it doesn’t matter. Sentient or not, it will only be a copy, like a Virtual. And it won’t last long. It has to be you, ensign.’ She smiled, showing her blackened teeth. ‘You’re the only suitable resource we’ve got. I’m worn smooth with time; Nilis here is too aged . . . Only you have the strength to endure this.’

Pirius looked at the frame. He felt numbed, not even afraid; perhaps his imagination was exhausted. He shrugged. ‘There are already two copies of me running around the Galaxy. I suppose I’m used to being split in half. When shall we do this?’

Luru Parz said, ‘The equipment is ready.’

Nilis gaped. ‘Now? Just like that?’

‘Why delay?’ She stepped close to Pirius, so close he could smell her musty odour through the chill tang of the ice. ‘Do it, Pirius. Step through and it will be over. Don’t think about it. Just step through . . .’ She was grotesquely seductive. He felt oddly compelled to obey. It was as if he had a gun in his hand, pointed to his head; no matter how rational he was there was always a trace of a compulsion to pull the trigger – and that self-destructive compulsion was what Luru Parz was working on now. ‘Do it,’ she whispered, like a voice in his own head.

Nilis said, ‘Oh, but this is so— I wish I could spare you this ordeal!’

‘It will only be a copy,’ Luru said. ‘Not you. What does a copy matter?’

Enough. Pirius turned away from Nilis. Luru Parz was right. If he had to do this—

He stepped into the frame. There was a flare of light, electric blue, blinding him. He pushed forward further, into the light.

He staggered. Gravity clutched at him, stronger than the ice moon’s wispy pull, as if inertial shielding had failed. The ground under his feet felt soft, dusty, like asteroid regolith.

The blue glare faded. He stood stock still, and blinked until he could see.

He was standing on sand, bits of eroded rock. He felt the gravity stress his bones, pull at his internal organs.

He was here, then, in configuration space. He felt like himself. But he was the copy, projected into this strange realm, while another Pirius, the original, was back on the ice moon.

He struggled with fear. Callisto was only seconds in his past, and yet he could never go back. He somehow hadn’t imagined his impulsive action ending up like this – or hadn’t let himself imagine it, as Luru Parz had surely calculated when she talked him into this. And he didn’t want to die.

‘Lucked out,’ he said to himself.

He looked around. The sky above him was open – no roof, no dome. But he was used to that by now. The light was bright, but diffuse, shadowless, without a single source, without a sun.

A mountain loomed over the horizon, a pale cone made misty by distance. The ground sloped gently towards a sea that lapped softly. But the sea was black, like a sea of hydrocarbons, as if this was Titan. He looked the other way and saw a tangle of some kind of vegetation. He dug the words out of his memory. Ocean. Land. This was a beach, then, an interface between land and the open ocean; he was on a beach.

None of this was real, of course. All of these props, the beach, the ocean, were a rendering of a more profound reality into terms he could grasp. Metaphors, drawn from the human world. But not his world. This was an abstraction to suit a different mind, a mind that had grown up on Earth. This would have been a strange place to a Navy brat even if he hadn’t got here by such a strange route.

But he had a mission. He was here to find a weapon that could strike at a galactic-centre supermassive black hole. That was something to focus on. And maybe after that he could find some way to survive after all.

He turned and trudged up the beach, towards the vegetation. It was difficult walking on the sand, which gave with every step.

The wall of vegetation that fringed the beach was thick, apparently impenetrable. He didn’t know much about plants, save what he had seen in Nilis’s garden. But then this tangled bank was not a true forest; the plants that grew here were not ‘trees’. The trunk-like shapes he saw, crowded with waxy, grey-green leaves, were each composed of dozens of rope-like vines tangled up together.

When he looked down he saw that the vines spread out into the dirt at the base of the vegetation. They did not dig into the ground like roots, though. Instead they spread over the surface, bifurcating further – until, he saw now, they blended into structures in the sand itself, at last dissipating altogether in a scattering of grains. It was a gathering of structure, he thought, rising from the sand, melding into these apparently living things.

Luru Parz had told him none of this had anything to do with biology but, somehow, with causality, with chains of consequences gathering in significance . . .

He was never going back.

Suddenly the truth of it hit him, blinding him to the place in which he found himself. He probed for a sense of loss, of abandonment, found only numbness. He tried to think of other times, other places: the ancient ice mine on Callisto, and the deeper past beyond that, the worldlets of Arches Base, the dorms, the soft warmth of Torec. It took an effort, as if the brief moments he had been here were expanding to fill his life.

After all, he remembered, he was a mere representation of somebody else. He wasn’t real, and that lost life had never been his. His fear faded.

Luru had warned he might lose himself in here. Maybe losing his fear was the first stage of that. Real or not, he had his duty; that was real enough.

Something rustled, deep inside the tangle of grey-green. He looked up, startled. Two eyes peered back at him – human eyes? But another rustle, a shake of the leaves as if a wind had passed, and they were gone.

He plunged into the vegetation. ‘Wait,’ he cried. ‘Wait!’ He had to rip aside the tangle of vines by main force, and even so was barely able to move forward.

There was a face before him. Two bright eyes peered from green shadow. He froze, shocked. At first he could make no sense of it. He saw eyes, nose, a mouth. But the proportions seemed wrong – the eyes too close, the mouth too wide. Then it shifted, as if one face was melding into another, or a Virtual image was failing. But the eyes were steady, that gaze locked on his. Was it possible this was the relic of some jasoft, come here to flee from the Coalition?

And was this a glimpse of his own fate?

‘Help me,’ he said. It came out as a whisper, and he tried again. ‘Help me . . .’

Humanity is in peril. We need to strike at the Prime Radiant of the Xeelee. We need a way to harm a supermassive black hole.

It seemed absurd. What could such things matter here? What was a war, even, in a place where a handful of sand grains held a million possible instants? What indeed was life or death? And yet he remembered his duty; he tried to speak to that monstrous, shifting face. ‘If there is anything left of the human in you, you must answer—’

A fist slammed into his face, with impossible force. He felt his nose crunch under the impact. And something was forced into his mouth, hard enough to tear the muscles of his cheeks.

The blow hurled him backwards, out of the forest, his hunched body ripping through the tangle of causality. He landed on the beach, sprawled in reality dust. And his hand was burning, as if he had dipped it in fire. The pain distracted him even from the ache of his shattered face, the bitterness of the stuff in his mouth. The black ocean was lapping close to him, much further up the beach than before. Tides, he thought. Second-hand gravitational effects working on open bodies of liquid. Bits of facts from his training, from a life that was lost.

He held up his arm. His hand was gone, the stump neatly filmed over with pink flesh, as if the hand had never been. The black stuff wasn’t water. It must have burned off his hand like the strongest acid. Neat the wound might be, but the pain was agonising.

Causality, he thought. Entropy. That’s what Luru said the sea means. I am being eaten by a sea of entropy, dissolved into disorder.

He forced himself to roll over, away from the ocean. Pain lanced up his arm.

The stuff in his mouth shifted, blocking his breathing. He could suffocate lying here. Or the blow itself might turn out to be lethal. There were ways to kill people like that, he remembered; you rammed your face into your opponent’s nose, to push a shard of bone into the brain.

He was going to die here. But he was just a Virtual – not Pirius, not Pirius Red or Pirius Blue. He was Pirius Grey, he thought, Pirius the shadow. His death didn’t matter.

His mouth worked. Perhaps he could spit the crud out from his mouth. But some instinct made him bite into it. A thick, acidic fluid spurted into his mouth. He bit again, and forced himself to swallow.

Perhaps he had succeeded. He had come seeking answers, and he had been given a cruel feeding. But what had he expected, a textbook? Some philosophers said that humans shouldn’t dream of contact with the Xeelee; their warmaking was the only possible contact. And perhaps this revolting mouthful was the solution he had been sent for.

He tried to think of his name again. It was fading, fading like a dream in the moments after waking. Grey, grey.

Pain striped along his left hand side. He cried out. The black ocean had washed a little further up the beach. He tried to scramble away.

Deep inside Callisto, Pirius stepped into the door frame. There was a flare of light, electric blue, blinding. He pushed further forward, into the light.

On the far side of the portal he felt a hard, cold surface under his feet. Ice?

The blue glare faded. He stood stock still, and blinked until he could see.

Suddenly his heart was hammering. He was still in the chamber, on Callisto, standing on the other side of the portal. He was Pirius, not the copy; he would have to leave that other to do his duty for him. ‘Lucked out,’ he said.

‘My eyes,’ said Nilis. ‘Oh, my boy, what a terrible thing . . .’

Luru Parz said, ‘Look.’

Pirius turned. A Virtual projection hovered over the service bot, a complex, fast-shifting display, elusive, dense. Even the Navy guard was staring.

Pirius asked, ‘What is it?’

‘Data,’ said Luru Parz. ‘From configuration space. Coming back through the portal.’

‘I think it worked,’ Nilis said. ‘You found something, Pirius!’

Luru Parz growled, ‘Now all we have to do is figure out what it is.’


Chapter 32

The flight approached the terminus of East Arm.

The three main arms of the Baby Spiral, three fat streams of infalling gas, came to a junction, melding into a massive knot of turbulence. Pirius Blue could see it ahead, a tangle of glowing gas filaments. He knew that just on the other side of that central knot of gas lay the brooding mass of Chandra itself and the powerful alien presences that infested it. No human crew had ever got so close and lived.

The silence on the Claw’s crew loop was telling. He remembered the words of his first flight instructor: ‘You pretty kids are all so smart. You have to be smart to fly a greenship. But in combat there’s only one thing worse than being smart. And that’s being imaginative . . .’

Pirius knew he ought to come up with something inspirational to say. But he didn’t understand how he felt himself. Not fear: he seemed to be finding a kind of acceptance. He recalled fragments of conversations with This Burden Must Pass, where that proselyte of the Friends of Wigner had mused about how it would be to reach the end of time and approach the Ultimate Observer, to approach a god. Perhaps it would be like this, the calm of being utterly insignificant.

Then the Xeelee attacked.

‘Azimuth eighty! Azimuth eighty!’ That was Four screaming, off to Pirius’s starboard.

Pirius glared around the sky. This time he saw the night-fighters just as the instruments blared their warnings. They were a ball of swarming ships, black as night, coming at him from out of the shining clouds. Starbreaker beams spat ahead of them, a curtain of fire. The nightfighters were beautiful, he thought, lethally beautiful. In this turbulent, violent place, the Xeelee looked like they had been born here.

No time for that.

Dray shouted, ‘Pattern delta!’

‘Locking in,’ Cohl snapped.

Pirius threw the Other Claw on to its new trajectory. The Galaxy centre whirled around him, the merging lanes of gas spilling about his head.

Again the little convoy split, this time into two pairs. It was a copy of their first feint. This time Three and Four peeled off and went shooting away to Pirius’s port side, haring into the shining corridor of the Arm, as if trying to escape back to the Front. Meanwhile Wedge Leader and Wedge Seven, Dray and Pirius, went straight for the Xeelee, their weapons already firing.

Again there was a heartbeat of delay, as if the Xeelee were trying to decide what was happening. But this time they didn’t follow the decoy; this time they came straight on at Dray and Pirius.

Cohl said, ‘Lethe. They knew.’

‘I don’t understand,’ Nilis said.

‘They didn’t fall for the bait,’ Pirius said. ‘We were meant to look like a rearguard. The Xeelee were supposed to chase after the others. But they didn’t.’

‘Your navigator said, “They knew”.’

‘FTL foreknowledge,’ Pirius said. ‘You can always tell when it cuts in. Suddenly they know what you’re going to do before you do.’

‘They may know,’ Dray said forcefully. ‘But that doesn’t mean they can stop us. Pirius, you’re less than a hundred light days from Chandra. Make a single jump. Get in there, do what you have to do, get out.’

Cohl said, ‘It’s impossible.’

Pirius glanced at his instruments. This was the core of the Galaxy, full of immense masses throwing themselves around, spacetime churned to a foam. He took a breath. ‘Yes, it’s impossible. But we’re going to do it anyway.’

He was aware of Nilis tensing beside him, his pale fingers gripping the edge of his seat. Virtual Nilis was an authentic, fully sentient recreation; perhaps death was as dark a prospect for such a creature as for a full human.

That knot of Xeelee were approaching; ten more seconds and their weapons would find their range.

‘Commodore—’

‘You’re on your own, Pirius. For those who have fallen!’

Abruptly Dray’s ship threw itself at the Xeelee, monopole shells spraying. Pirius saw the formation of the nightfighters momentarily waver; as she passed through them Dray made their wings rustle. But soon the Xeelee were closing over that brave green spark.

‘Another gone,’ Nilis said.

But she had bought a little time. ‘Cohl—’

‘Laid in.’

‘Do it.’

In the instant of transition Pirius could feel the instability of Galaxy-centre spacetime; the jump felt like a kick to the base of the spine.

Violent blue light flooded the cabin. With warning Virtuals flickering all around him, Pirius gazed out of the blister.

To his left was a bank of stars, hot, blue-white. There were pairs, and triples and quadruples, stars close enough to distort each other; he saw one loose giant being torn to wispy shreds by a hard blue-white companion. There was much loose gas too, great glowing clouds of it, here and there scarred by nova blisters. This was shown on his maps as IRS 16, a cluster of young stars nucleating out of the rich gas and dust that poured in along the arms of the Baby Spiral. In this environment these bright young stars, huge and fast-lived, were like babies born in a furnace.

Stars to his port side, then. And to his starboard, something much more strange.

He saw more stars – but some of these stars had tails, like comets. They swarmed like fireflies around a central patch of brightness, a background glow of shifting, elusive light. It was like a solar system, he thought, with that central spark in place of a sun, and those trapped stars orbiting it like planets. The whole of this intricate, compact mechanism was cradled by one of the arms of the Baby Spiral – West Arm, opposite the one he had followed in. It looked like a jewelled toy set on a blanket of gold, but great chunks had been torn out of the arm, and blobs of glowing gas sailed away, dispersing slowly. Everything here was jammed together by ferocious gravity, and this was a terribly crowded place, jammed with huge, rushing masses that anywhere else would have been separated by light years. This was the very heart of the Galaxy, the immediate environs of Chandra itself. But the black hole was invisible, somewhere at the heart of that flock of captured, doomed stars.

All this in a glance.

Pirius focused on his ship. The Other Claw had come out of her FTL jump with a velocity vector which had taken her through a sharp left turn and sent her screaming through the narrow gap between the IRS 16 star cluster and Chandra. As they fled, data on Chandra was pouring into the ship’s stores through Nilis’s sensor pod, he saw. This was what they had come here for: they were fulfilling the mission objectives. But they didn’t have long. All around this cluttered panorama black flecks flew like bits of soot: the Xeelee, disturbed, were rising to drive out the intruder.

Nilis breathed, ‘My eyes – that I should live to see such a thing! You know, those stars won’t last long here. But their intense solar wind sweeps this Cavity clear of gas and dust. And when it hits Chandra—’

Cohl said, ‘The Xeelee are closing, Pirius.’ She downloaded tactical Virtuals to Pirius’s station, so the pilot could see what she saw.

More Xeelee had come out of nowhere. Suddenly they were surrounded, trapped.

Pirius cursed. Another misjudgement. He snapped, ‘Options.’

‘Pray,’ said Hope morbidly.

Cohl had nothing to say.

Pirius tried to think. The plan had always been to fly through the gap between the star nursery and the central Chandra system itself, get through to the relatively flat space beyond, and then make another massive jump back to East Arm, their route home. But they hadn’t banked on being alone, with no cover and with forewarned Xeelee rising. It was unlikely that they could survive another FTL jump all the way out, not from here.

But, unexpectedly, Nilis had an idea.

The Commissary sounded dry, calm, as if he had moved beyond fear. ‘Make for IRS 7.’

Pirius quickly called up another map. IRS 7 was a star lost in the Cavity. It was a red giant, and it trailed an immense comet-like tail. ‘It’s only half a light year away.’

‘Lethe,’ said Hope, ‘its tail is longer than that. What use is it to us?’

‘A place to hide,’ said Nilis. ‘And we could make it in a single, short FTL jump . . . Couldn’t we, pilot?’

‘Too risky,’ Cohl said.

‘Every jump in this environment carries risks. A short jump is more survivable.’

‘It will be no use, even if we live through the hop,’ Cohl said. ‘The Xeelee are on to us. FTL foreknowledge.’

‘Then we throw them off,’ Nilis said.

‘I’m amazed how calm you are, Commissary,’ Pirius said.

‘We can discuss my personality later. I suggest we get on with it.’

A wand of starbreaker light waved through space, above Pirius’s head. The nightfighters were finding their range; one touch of that pretty light and his life would be over. No more time for debate.

He waved his hand at his Virtual displays. ‘We need to make the hop anti-Tolman, if we can. Come on, Cohl, work with me.’

Nilis said, ‘A lot of people have died to get us this far. We have to get through, complete our mission.’

‘We don’t need to be told, Commissary. Navigator?’

‘I have a tactical solution. It’s a botch.’

‘Lay it in. On my mark. Three, two—’

In the last second the Other Claw shuddered. And then Chandra’s shining astrophysical architecture vanished.

They came out tumbling. Pirius fought to stabilise the ship.

Nilis peered out curiously. They were immersed in a uniform crimson glow that utterly lacked detail, as if they had hopped into the interior of an immense light globe.

Pirius snapped, ‘Engineer. Report.’

Enduring Hope called, ‘We were hit half a second before the hop. Bad luck . . . The weapons bay took it.’ He laughed. ‘I don’t think we hit a single Xeelee. But the weapons bay soaked up the energy of that shot and saved us.’

‘Other systems?’

‘The sensor pod is intact,’ Nilis said. ‘We didn’t lose any data. And now we’re in the tail of IRS 7?’

‘I think so.’

The ‘tail’ was the remnant of the outer layers of the hapless red giant, blasted away by the ferocious stellar wind generated by the blue star cluster at the centre. Pirius said, ‘We aimed for the root, where the tail meets the surviving envelope.’

‘So we’re actually inside the body of a star . . . Good piloting.’

‘We’re still alive. So, yes, it was good enough.’

‘And the Xeelee?’

‘No sign that they are on to us yet.’ Pirius glanced at his displays. ‘I’ll wait a couple of minutes. Then we’ll work our way along the tail, a series of short hops. And once we’re out of there, if we’re lucky—’

Nilis nodded. Pirius studied him cautiously. Still he seemed remarkably calm, and Pirius thought his face seemed smoother, as if lacking some character, some detail. ‘Commissary, are you all right?’

Nilis smiled at him. ‘As perceptive as ever! . . . I could never pass this on to him, you know.’

‘Who?’

‘Nilis – ah, Nilis Prime. My original. He must get the data, of course, and my analytical impressions. But I think I should keep back the rest. The emotions. I’ve already begun the process of deletion.’

‘You’re a Virtual. It’s against your programming to edit yourself.’

Nilis shook his head. ‘You can’t hand out sentience without enabling choice.’ His smile faded. ‘It feels – odd, though. To be closing down sections of my mind. Like a partial suicide. But it’s necessary. He wouldn’t go on, you see, with the Project, if he knew.’

‘Knew what? The fear?’

‘Oh, not that. Fear is trivial. Pirius, at most only three of our eight ships will make it home. No, not fear: the horror of seeing those around you die, and die for your ideas. Nilis has never really confronted this, you know, sitting in his garden on Earth, immersed in his studies. And he won’t be strong enough. I know, because I’m not. But he must go on; he has to complete Project Prime Radiant, for all our sakes.’

‘Commissary—’

‘I’m all right. I’ve already cut it out of myself, you see.’ Nilis lifted his Virtual face, red-giant light casting subtly shifting shadows from the lines of his expressionless face. ‘Shall we go home?’


Chapter 33

Nilis stayed at Saturn, studying the material Pirius had retrieved from configuration space, which appeared to be a spec for a weapon system. But, apparently plagued by guilt, he sent Pirius Red back to Earth, ordering him to rest up. Pirius didn’t like the idea, but he didn’t protest.

The rest cure didn’t work out, though. Pirius Red was alone again, alone in Nilis’s apartment, aside from a few bots.

Of course here he was on Earth itself, surrounded by a vast population, a population of billions: a greater crowd than any other human world, save only the pathological Coalescent communities. Somehow that made it worse than the Venus habitat.

He tried walking in the Conurbation’s teeming corridors and parks. He even dug out one of the Commissary’s old robes so he wouldn’t stand out from the crowd so much. But he had nothing in common with these chattering, confident swarms with their rich, intricate social lives, their baffling business, their soft hands and unmarked faces. They were so remote from everything he had known from his origins in the Core that he may as well have been from a separate species.

And even if he could stand the openness out of doors, even if he could tolerate the people, he was still on Earth. Every time the sun went down, the sky glowed bright with the lights of the Conurbations, and beyond the glow strode the immense, arrogant engineering of the Bridge to the Moon around which interplanetary traffic crawled constantly. It was like being trapped in some vast machine.

So his days were troubled. And when he lay alone in the dark, his thoughts were drawn back to Callisto, over and over.

He didn’t understand it. Why should he feel so disturbed? All he had done was walk through a doorway. He was the Pirius who had walked out unharmed; it was not him who had been mapped to a new level of reality, with no hope of return, to be leached of his humanity. He despised himself for his weakness.

But if he didn’t think about Callisto, images of the hive in Olympus came into his mind – or of the strange immortal, Luru Parz – or, worst of all, the Silver Ghosts on Pluto, and the shameful, helpless way he had reacted, like a machine. He felt as if his mind was becoming like Callisto, ancient and battered. And he feared that, if he looked too hard, he would find deep inside it the kind of strangeness Luru Parz had uncovered in that ice moon.

Perhaps Nilis had been right that he needed a break. But Nilis had not been able to see that being on Earth, alone, was precisely the wrong kind of rest cure for a Navy brat. He longed for Torec, his only point of familiarity in this strange solar system. But she was out at Saturn. He was able to speak to her. Nilis even let him use expensive inseparability channels so there was no time delay. But it wasn’t the same. He needed to be touched, held.

And anyhow even Torec seemed cold.

After forty-eight sleepless hours he called Nilis. He begged to be brought out to Saturn and put back to work.

Pirius arrived in time for a test firing of what Nilis called the ‘Callisto weapon’.

He was brought to Nilis’s corvette, which the Commissary was using as his work base. The interior was cluttered, with data desks strewn on the floor, bots of all sizes tumbling through the air and Virtuals obscuring every view. Nilis was here, with Commander Darc, Torec and various assistants. In this noisy mess it was impossible to see how any work got done. Nilis and Darc seemed to be working closely, but their arguments crackled like lightning.

Pirius spotted Torec, peering out at the test rig. He made straight for her. He hadn’t seen her for weeks, since before Venus. She acknowledged him with a nod, but turned away. He stood awkwardly, arms suddenly heavy, longing to touch her. He just didn’t understand.

He pulled himself together. He stood with her and looked out of the hull.

Orbiting far from Saturn’s patient golden face, the test rig was a set of twenty GUTdrive engines, mounted in a loose spherical framework perhaps fifty metres across. Technicians and bots crawled over it. It had been put together in a few days, and it didn’t look much like anything, let alone a weapon for striking at the most formidable fortress in the Galaxy.

But a few kilometres away the captive Xeelee ship waited, surrounded by its usual cordon of watchful guardian drones; today, once again, the nightfighter was the test target. Spinning slowly, surrounded by its attendant cloud of bots and techs, the test rig looked about as much a threat to the patient Xeelee as a spitball.

Pirius said, ‘It looks like shit.’

Even that didn’t force a smile from Torec. ‘Actually we’ve come a long way in a few days. But we’re as under-funded as ever. We need GUTdrive generators, but all Nilis was able to get hold of are those dinged-up decommissioned relics. You can see the scars where they have been cut out of wrecks.’

‘Darc and Nilis are at each other’s throats.’

‘That’s just their way. Darc is keen, once he forgets that he disapproves of the whole thing. He likes getting his hands dirty – especially on something new like this. He’s OK.’

Pirius looked covertly at her so-familiar profile, the finely carved chin, the upturned nose, the lines of her face softened by golden-brown Saturn light. ‘And you’ve kept busy.’

She shrugged. ‘It’s not so bad right now. When – if – we get through this proof-of-concept stage I’ll be involved in developing the flight hardware. You too, I guess.’

His need to touch her was an ache. ‘Torec, listen. I—’

She held up a hand, silencing him. A green light flared beyond the hull.

The techs and bots backed away from the rig, leaving only a few drones for close-in monitoring. Pirius watched Torec silently counting down, tracking the clock in her head as she always did: Three. Two. One.

The rig quivered. Waves of distortion, easily visible, spread out from each of the GUTdrive generators, as if they were pebbles thrown in a pool.

GUTdrive engines worked by allowing a fragment of compressed mass-energy to expand, releasing energy through the decay of a unified superforce. In this configuration, rather than using that energy to drive a spacecraft, the engines were each supposed to create a spherical wave of distorted spacetime. The engines had been positioned so that the ripples moved inwards, into the rig.

As the waves converged, blue-white light flared, dazzling. The flash dissipated immediately – but now a concentrated knot of distortion was travelling along the axis of the rig. Shifting, oscillating, the distortion made the stars blur as it travelled. It was like an immense drop of water, Pirius thought. As it burst from the rig the knot broke open struts, and sent the scavenged GUTdrive engines flying – and it was aimed straight at the nightfighter.

But before it had travelled more than a few hundred metres the ball of distortion swelled up, burst silently and dissipated.

There was a rustle of movement in the corvette, a collective sigh of disappointment.

Darc clapped Nilis on the back. ‘Scratch another run. Never mind, Commissary. We’re not done yet.’

‘Indeed not.’

Torec said to Pirius, ‘Timing is everything. The implosion in the centre is what we’re trying to design. If the amplitude is large enough you get nonlinearity – a shock wave, its profile distorting as it travels, what the techs call a “classical scalar wave”. I think we’ve got the amplitudes right, but not the timing. If the waves don’t converge right at the centre, they just pass through each other harmlessly.’

Pirius said, ‘And if the timing is right – what’s supposed to happen?’

Torec stared at him, the first time she’d looked at him directly since he had got here. ‘You were on Callisto, and you don’t know?’

Pirius said helplessly, ‘I just did my job there.’

‘This is a design from the Occupation era. It’s a black hole cannon, Pirius.’ She smiled faintly. ‘Can you believe that? We’re making a cannon to fire black holes at the Xeelee. And you know what else? It was designed by Friends. Friends, just like Enduring Hope!’

Pirius, stunned, stared at the battered test rig. The techs and drones were already going back to work.

Nilis asked Pirius to spend some time with him.

They sat together in Nilis’s cabin. It was clear to Pirius that the Commissary wanted something. But Nilis still felt guilty about how Pirius had been ‘used’ on Callisto, and he seemed to want to make it up to him by talking to him.

He said his ‘Callisto weapon’ did indeed date from the time of the Qax Occupation. Pirius was amazed that the Friends of Wigner, in his day an illegal fringe cult out on Arches, had roots that deep.

Back then the Friends had been a group of rebels on Earth. During the early phase of the Occupation the control of the Qax had been relatively light – and remarkably enough the Friends had been able to assemble a whole spacecraft, equipped with black hole cannon, under the noses of Earth’s occupiers.

The Friends had known that a wormhole bridge to the deeper past was soon to be opened; spanning fifteen centuries, this audacious stunt had been set up by none other than Michael Poole. When the bridge opened, the Friends hurled themselves and their ship into the past. Ignoring the humans of Poole’s time they had set to work preparing their battery of black holes – but their purpose was not to use their cannon as weapons. Their target was Jupiter. In the guts of the gas giant these grenades of twisted spacetime would collide and merge, each collision sending out pulses of gravitational waves. By programming this sequence, the Friends hoped to shape the collapse of Jupiter, and so sculpt the final black hole that would result.

‘So that was what happened to Jupiter,’ Pirius said.

‘Yes. Quite a monument!’

‘But if they could make black hole cannon, if they could go back in time, why not just fly out to the Qax home world and wipe them out?’

Nilis smiled. ‘Spoken like a true pragmatist! But the Friends’ objective was more philosophical . . .’

The first Friends of Wigner had taken their name from an ancient philosopher who had pondered the mysteries of quantum physics. Beneath the world perceived by humans was a scaffolding of uncertainty. Quantum functions pervaded space, each a description of the probability governing a particle or system, and it was only when an observation was made that a particle could be pinned down to a particular place, or to a definite speed.

‘But this ancient philosopher, Wigner, took that logic a step further,’ Nilis said. ‘Any observer is herself a quantum object – everything is, we all are – and therefore herself subject to quantum uncertainty. You need a second observer to make her real, and thence to make her observation real. If Wigner is the first observer, his friend is the second.’

Pirius thought that over. ‘But what about the friend’s quantum function? That isn’t made definite until a third observer makes an observation of her.’

‘You have it,’ said Nilis approvingly. ‘And then you need a fourth, and a fifth.’

Pirius’s head was swimming with infinities. ‘But no matter how many observers you have, how many friends of Wigner you line up, you always need one more. So nothing can be real.’

‘This was called the paradox of Wigner’s friends,’ Nilis said. ‘But the Friends believed they had a resolution.’

The chains of unresolved quantum states would build on and on, growing like flowers, extending into the future. At last the great chains of quantum functions would finally merge at the last boundary of the universe, at timelike infinity.

‘And there, argued the Friends, will reside the Ultimate Observer, the last sentient being of all. All quantum functions, all world lines, must terminate in the Observer – for otherwise, she would not be the last. The Observer will make a single climactic Observation—’

‘And the chains of observations will collapse.’

‘History will be made real at last, but only at its very end.’

Pirius said, ‘But I don’t see how this was going to help the Friends get rid of the Qax.’

The Friends had come to believe that the Ultimate Observer might not be a passive eye, but that this final being might have a choice: that she might be able to exert an influence on how the chains of quantum functions were collapsed, on which cosmic history out of the many possible was selected.

‘And if a being has such power,’ Nilis said, ‘perhaps she can be lobbied. And that was what the Friends intended to do. They were going to send the Ultimate Observer a message.’

‘How? With Jupiter?’

‘Singularities themselves have structure, you know . . . The singularity at the heart of the Jupiter black hole was to be shaped, and loaded with information. It would be a plea to the Ultimate Observer. The Friends wanted the Observer to select her chosen history to favour humanity – in particular, to pick out a causal line that would not include the Qax Occupation.’

Pirius thought that over and laughed, wondering. ‘That’s astonishing.’

Nilis said, ‘It’s a terribly nihilistic philosophy – don’t you think? Just like their modern intellectual descendants, the Friends actually seem to have believed that they, their memories, their whole lives would be wiped out of existence when the Ultimate Observer makes her choice and some optimal timeline is plucked out of the quantum tangle. The Friends were not just escaping the Qax, ensign. Perhaps they were escaping from themselves.’

Pirius wasn’t convinced. He thought of Enduring Hope, back in the Core. If you were stuck in the middle of an endless war, the notion of an end-of-time arbiter who would one day delete all the pain from the world was a comforting idea.

But he had believed it was myth. He hadn’t known that this airy nonsense about a cleansing at the end of the universe might actually have some physics in it. It was a spooky thought.

‘Of course their scheme was over-complicated, and it didn’t work,’ Nilis said. ‘The Friends didn’t even manage to make their black hole properly, let alone send their plea to the end of time. They managed to destroy Jupiter, though.’

The Qax responded to the treachery of the Friends with devastating force. No longer would their rule be light; no longer could human cultural artefacts be used to camouflage rebellion. The Extirpation began: human history would be deleted, human minds wiped clean. Even the fossils in the ground would be pulverised. The Qax intended that humans would never pose a threat to the Qax again. They came close to succeeding.

The Friends’ black hole technology was suppressed. And after the Occupation, when the Coalition came to power, such ancient horrors were suppressed again. But a handful of pharaohs kept the old knowledge alive, tucked away where even the long arm of the Commission for Historical Truth could not find it. The pharaohs had always known a day would came when it would be needed again.

They fell silent.

‘I have a new assignment for you,’ Nilis said hesitantly. ‘You might find it sticky.’

‘Sticky?’

‘I need you to think about Pirius Blue.’ Pirius hadn’t thought about his temporal twin for days. ‘Why?’

It turned out that Blue had been having adventures of his own. Astonishingly, he had flown a ship deep into the Cavity, to scout the Prime Radiant itself.

‘I’m trying to build up a picture of Chandra – its nature, its surrounds,’ Nilis said earnestly. ‘I have the material I discovered in the Olympus Archive, the data from the neutrino telescope, and now Blue’s first-hand experience. I need to put it all together – to assemble a theoretical model of our objective. I was there, you know,’ he said with a sort of modest pride. ‘In the Cavity. I sent in an avatar to ride with Pirius Blue. I like to think I acquitted myself well enough! But even that experience isn’t enough. I need to know what Blue himself perceived.’

Pirius nodded slowly. ‘So why don’t you talk to him?’

‘It is a question of nuances,’ Nilis said. He reached out his big hands towards Pirius. ‘I’m not sure I understand you, you see. We discussed this before. Our backgrounds are so different! Of course nobody knows Pirius Blue as well as you do. Nobody will be able to understand his words, his body language – what remains unsaid – as well as you. This is very important. Listen to your time brother, Pirius Red; listen to his feelings . . .’

Pirius took the assignment.

For the rest of the day he sat in Nilis’s musty cabin watching Virtual recordings of Pirius Blue, more battered, more weary, even older, as he described his extraordinary jaunt into the Core.

Pirius Red still felt a lingering resentment at this stranger from the future who had sent him into involuntary exile. But mostly, Red felt envy: envy for a man who had once more had the opportunity to carry out his duty in the most testing of circumstances, and envy for the companionship of his crew. Watching this scratchy Virtual report, Pirius Red felt shut out, denied.

At the end of the day, Torec and Pirius retired to their room on the corvette. They didn’t speak.

Pirius stripped off his uniform and allowed it to slither into the closet. He got into the bed turned his face to the wall and closed his eyes, hoping for sleep. At least he wasn’t on Earth; at least he was back in space, and he could hear the comforting sigh of cycled air, feel the thrumming of the corvette’s drive.

He was surprised when Torec slid into his bunk.

He turned to face her. Her face was so close he could feel her breath on his cheek. Her eyes, dimly visible in the low light, were closed, her mouth tight shut.

He put his hand on her arm. He felt firm flesh and muscle. He whispered, ‘Things aren’t the same.’

He could feel her roll on to her back. ‘The trouble is, Pirius, things have changed for me. While you’ve been away, I’ve been useful.’

He knew that was true. There had been her work on the CTC processor, the test flights of the modified greenships, even this early work on the black hole cannon. He remembered her confusion when they had first been brought to Sol system, when she hadn’t even wanted to get out of bed.

She said, ‘I know it’s chance that I’m here at all. It could have been anybody.’ She shifted again. ‘Look, Pirius, I might have been brought here for you. But now I’ve found my own place. That’s what I’m trying to say. You can’t come swarming back and expect things to be as they were before.’

‘I don’t think I ever did expect that,’ he said.

‘Then what?’

He shrugged. ‘I need you.’

She snorted. ‘Yeah. For sex.’

‘Not just that.’ He hesitated to say the word, knowing it sounded soft. ‘Company.’

She laughed. ‘What are you, a Coalescent drone? Life isn’t about company, Pirius. It’s about doing your job. ‘

Defensively he said, ‘Yes. But maybe we can help each other to be more effective. Have you thought of that?’

‘What help do you need? It wasn’t even you who was sent into that weird other-place on Callisto.’

‘It was a copy of me who went off and died, to spare me having to do it. Just as Pirius Blue is a copy of me, who saw friends die in action, who went back into the Core again – and because he lived through that, I won’t have to. All these copies of me, taken away to die. And I’m left standing here.’

‘This talk is stupid.’

He whispered, ‘Or perhaps I’m not real. Pirius Blue could have died out there, at the magnetar. What if he did die? What if I’m his ghost? Or perhaps I’m existing in somebody else’s memories, or dreams. Perhaps Pirius Blue dreamed of Earth before he died, and everything I think is happening to me is happening inside his mind, in the last fraction of a second before the starbreaker hits—’

‘And maybe you’ve got your pointy head so far up your own ass it’s coming out the other end.’ She pinched his kidney, hard enough to make him yelp. ‘Is that real enough for you?’

Before she could do it again he rolled over and grabbed her. Laughing, they wrestled. He finished up above her, with his hands locking her arms above her head. Her face was a pool of soft shadows beneath him; she looked very young.

He said, ‘You’re tougher than me. You always were. But don’t you feel – dislocated?’

‘Well, a little. But you tell anybody back on Arches I said so I’ll kick your butt.’

Hesitantly, he bent down and kissed her, very softly, just brushing her lips. At first she was cold, unresponsive. Then she opened her mouth, and he felt the tip of her tongue on his teeth.

Once again the test rig was readied for a fresh shot at the patient Xeelee nightfighter.

It had been decided to try hooking up the CTC processor to the control systems of the test rig’s GUTdrive engines. It was possible that the CTC’s greater processing speed would permit the refinement of the control of the spacetime wavefronts sufficiently to get the result the designers wanted. Commander Darc railed at the foolishness of hooking up one experimental technology to another, but the CTC had already proved itself in the control of the grav shield. And as Nilis said, ‘Compared to the rest of this lash-up, CTC is a mature technology.’

The work proceeded fast. Torec had as much experience as anybody with CTC systems, and so she had been drawn back into the heart of the project. Pirius was left stranded on the observation deck of the corvette, watching the techs work at the modified rig. It was easy to spot Torec with her bright red team leader’s armbands over her skinsuit.

Nilis stood with him. He waved a hand in the air and brought up Pirius’s old Virtual sketch of the Project. The path to the Prime Radiant and the Xeelee barricade around it were green, the asterisk that represented the Radiant itself a glowing red. ‘What do you think, ensign? Is today the day when we will find a weapon to strike at the Prime Radiant itself?’

Pirius was embarrassed by the hubristic sketch. ‘I hope so, sir.’

Torec’s voice sounded softly in Pirius’s ear. ‘Are you watching? Three. Two. One.’ Pirius pressed his face to the hull.

Again he saw flexing spacetime permeate the crude rig of struts and GUTdrive engines, again those waves of distortion washed into the heart of the rig. But the distortions seemed stronger to Pirius this time, their crowding propagation somehow more urgent.

Purple-white light flared at the centre of the rig, a glaring pinpoint. The framework itself pulsed and flexed, and struts snapped. But the frame held, and that central pinpoint cast shadows over its complex structure. The pinpoint of light was a black hole. It was about as massive as a Conurbation dome, crushed into a space the size of an electron, glowing through Hawking evaporation at a temperature measured in tera-degrees. It was working, then. He held his breath.

For a second the black hole waited at the heart of the rig. The framework pulsed and cracked.

And then the dazzling spark leapt straight out of the frame and hurled itself in a dead straight line across space to the Xeelee. When it hit, the nightfighter seemed to fold over on itself, as if crushed by a vast fist.

For a long moment, nothing moved: the observers, Saturn’s broad disc, the crumpled Xeelee ship, the broken rig. Then, in Pirius’s monitors, remote cheering started.

Nilis said, ‘My eyes. I think we’ve done it.’ He snapped his fingers. On Pirius’s diagram, the crimson asterisk turned bright green.


Chapter 34

Conurbation 11729!

It was a city known only by the number given to it by alien conquerors, but it was a number known throughout the Galaxy. This place had been the base of Hama Druz himself, twenty thousand years earlier. Ever since, it had been the beating heart of a human Galaxy.

And it was here that Nilis and his team came to confront the mighty power that had ruled all mankind since Druz’s day, the Interim Coalition of Governance, seeking its blessing to establish a new Navy squadron and to equip it with upgraded ships, with CTC processors and gravastar shields and black hole cannons – seeking its blessing to take Project Prime Radiant to the centre of the Galaxy itself.

From the air the city looked almost ordinary, just another of the Qax’s inhuman clusterings of domes of blown rock, but the ancient blisters glittered with windows and balconies. The city was covered with a shining spider’s web of walkways and monorails, and steady streams of traffic, both intra-atmospheric and from space, washed through the ports that ringed the central dome cluster. The old Qax architecture was still the foundation of everything, but the sense of power here was palpable, even compared to the rest of Earth – power, and wealth.

The flitter landed at a small pad outside the largest of the domes. It carried only Nilis and his two ensigns, in their best dress uniforms. But even so, blue-helmeted Guardians insisted on coming on board the ship and subjecting each of them to whole-body searches that lasted long minutes. This massive dome housed the principal headquarters of some of the Coalition’s most powerful ministries and agencies, and there were plenty of enemies of the Coalition who would wish to do harm here, given a chance – not just alien foes, but human rebels. Back in Arches Base such a thing would have seemed no more than a theoretical possibility, but this was Earth. The ensigns submitted silently.

At last they were released, and Nilis led them into the dome itself.

The tremendous enclosed space was flooded with light and spectacular buildings soared in contemptuous defiance of the laws of physics. There were arches and T shapes and inverted cones, their frames studded with inertia controllers and antigravity generators; some of them even floated. People hurried across the floor in streams, or along walkways that threaded through the air between the buildings. There was a hubbub of noise, a constant shouting; it was the sound of merged human voices, a million of them in this one dome alone.

And above it all the grey Qax shell loomed, a rocky sky. Beneath its grand curvature light globes clustered like stars. Some of the floating buildings nuzzled against the shell of the dome itself; perhaps they had penthouses built through the dome, to reach the sky.

Pirius reached for Torec’s hand and they clung to each other. It was a city designed for giants, not mere humans like themselves.

Nilis hurried, barefoot as ever, his arms full of data desks. ‘We mustn’t be late. Mustn’t be late! All Luru Parz’s morally dubious arm-twisting has won us is a hearing before Minister Gramm and his sub-committee. It has to go well today, this latest war of words, or all our technological achievements will count for nothing.’

At last Nilis brought them to a doorway. It was itself huge, but it was a mere detail at the base of the building above it. This, said Nilis, was a centre of the Grand Conclave itself, the Coalition’s supreme body.

In the foyer they were subjected to yet more searches, by yet more Guardians. Nilis wasn’t allowed to take any equipment beyond here, and he had to download his data from his bots and data desks into copies provided by the Guardians. He had been prepared for this, but he fretted at the continuing delays.

When they were released they hurried across the foyer to a narrow, silver-walled elevator shaft. In this expensive machine there was no sense of acceleration; Pirius had no idea how high they climbed – or perhaps descended.

The doors slid back to reveal a conference room. Nilis hurried forward, muttering apologies for his lateness. Pirius and Torec followed more slowly, eyes wide.

They were in another vast chamber, a rectangular box eight or ten metres high and maybe a hundred metres deep. There must have been hundreds of people in this one room. It was dominated by a table, a single vast piece of furniture large enough to seat fifty. Every seat was occupied, with the portly figure of Minister Gramm at the head of the table and his advisor Pila beside him. Behind those at the table itself were more rows of chairs; the attendees seemed to have brought teams of advisors, in some cases stacked three or four rows deep. Bots hovered, drifting over the gleaming tabletop, serving drinks and topping up bowls of food.

It wasn’t the size of the gathering that startled Pirius, though, but the décor. The shining tabletop was deep brown and obviously grained. It was that strange substance called wood. Panels of the stuff covered the walls, and even the ceiling. Pirius had never seen wood before he had come to Sol system. Evidently, somewhere on Earth trees still grew and gave up their strange flesh to rooms like this; it was harder to imagine a more powerful statement of wealth.

But the ensigns were dawdling, staring. Heads were beginning to turn, sophisticated mouths turning up with mocking smiles. Nilis frantically beckoned them. Shamed, Pirius and Torec hurried to the Commissary.

Commander Darc was already here. Sitting bolt upright, evidently uncomfortable, he ignored the ensigns. The three of them were Nilis’s only ‘advisors’, and rows of empty seats stretched behind them. But then, who else could Nilis have brought? Luru Parz the jasoft? A Coalescent Archivist from Mars? A Silver Ghost? The marginal nature of Nilis’s project and his motley crew of misfits, aliens and illegals had never been more apparent than now, as it faced its greatest political test.

Nilis sorted through his data desks. He said to the ensigns, ‘I will make the presentation today. You shouldn’t have to talk.’

Pirius said fervently, ‘Good.’

‘As far as I’m concerned you two are here to make a point with your very presence. You are what this war is about. You may be asked questions; there’s nothing I can do about that. If so, confer with me or Commander Darc before answering. That’s quite acceptable in terms of the etiquette of meetings like this.’

Torec whispered, ‘I thought we were only presenting to Minister Gramm.’

Nilis sighed. ‘I’m afraid life here at the centre of the Coalition is a little more complicated than that, child.’

Gramm, as Minister of Economic Warfare, served on something called the War Cabinet. Under the chairmanship of a Grand Conclave member called the Plenipotentiary for Total War, this subcommittee was dedicated to the prosecution of the Xeelee war in all its aspects. Now Gramm had been appointed head of the inter-agency committee which had been given the responsibility of overseeing Nilis’s Project Prime Radiant.

‘But most of the great agencies have representatives on our oversight committee,’ Nilis said cynically, ‘as they do on most initiatives that might affect their interests. Around this table there are ambassadors from the Army and Navy, the Guardians, the Ministry of Psychological Warfare – who do their best to out-guess the Xeelee, with no notable success – and some of the specialist guilds like the Communicators and Engineers and Navigators, the Surveyors of Revenues and the Auditor General’s Office. Even the Benefactors are here! – though I don’t see what our greenships have to do with their free hospitals and dole handouts. And of course there are representatives of the many arms of the Commission for Historical Truth. Gramm, as chair of the committee, has a lot of sway. But any decision is a collective one.’

Darc grunted. ‘It’s amazing the Coalition doesn’t collapse under its own bureaucracy. And look at all those black robes!’ Glancing around the table, Pirius saw that the few martial uniforms, like Darc’s, were far outnumbered by the glum robes of Commissaries; they seemed to swarm through the big room, a black-clothed plague. Darc said, ‘We are at war. But we seem to divert an awful lot of our energies to policing our own ideological drift.’

Nilis said sternly, ‘This is politics, Commander.’

‘Hmmph. Give me combat any day!’

Minister Gramm hammered on the tabletop with a gavel – a wooden hammer on a wooden table, a remarkably archaic gesture. The susurrus of conversation around the table died. Without preliminaries Gramm called on Nilis to make his opening remarks.

Nilis lumbered to his feet, a smile fixed on his lined face. His voice was forceful. But Pirius could see the beads of sweat on his neck.

Formally speaking, this was just another stage in the decision-making process: the mandate actually to go to war with this new weapon would not be given today. All this committee was being asked to approve was to release a further tranche of funding – a much bigger tranche, granted, as Nilis was asking to establish a new Navy squadron equipped with his new technology at the centre of the Galaxy. But still Pirius knew it was the most important decision point in the project’s uncertain progress so far.

The Commissary quickly sketched the objectives of Project Prime Radiant. He set out his familiar argument that striking at the Prime Radiant, a target ‘logically upstream’ of the many secondary targets in the Core, would if not finish the war then at least shorten it. He described the problems to be overcome if that ultimate target was to be hit, and set out his three proposals for doing so: the use of gravastar shielding to defeat the Xeelee’s ability to see the strike force coming before it even set off; the revolutionary CTC processors to outmanoeuvre the Xeelee’s last line of defences; and the black hole cannon to strike at Chandra itself. All this was illustrated with Virtual displays, technical summaries, maps of the war zone and bits of imagery from the project’s work so far.

Pirius thought Nilis spoke well, uncharacteristically avoiding excessively technical language. And he included plenty of spectacular action images, such as shots of Pirius Blue’s jaunt to Chandra, the captive Xeelee ship being baffled by the grav shield and finally yielding to the black hole cannonade. For armchair generals, he always said, there was nothing so impressive as a bit of footage of actual hardware.

He drew it together in a simple graphic summary – more sophisticated than Pirius’s old asterisk diagram, but not much. Then he sat down, visibly trembling, and mopped his brow. ‘Now for the hard part,’ he whispered.

Gramm said there would be a recess before detailed questioning began. But he opened the floor for first reactions.

A Commissary raised a finger. With a head like a skull and paper-thin flesh stretched tight over angular bones, he was one of the oldest people Pirius had ever seen – aside from Luru Parz, of course – older than anyone was supposed to get, according to the Doctrines. He seemed to be so prominent in this company he didn’t feel the need to introduce himself.

Pirius was shocked when the very first question was directed at him, not Nilis.

‘I’d like to ask our hero ensign what he thinks of this.’ The old man’s voice was soft as a whisper. ‘Would he be willing to fly this lash-up into the Xeelee nest?’

Pirius glanced at Nilis and Darc; Nilis shrugged.

Pirius stood. Every face turned to him, the hard expressions of military commanders, the softer curiosity of the swarming black-robed Commissaries. ‘Sir, I would say—’

‘What? What? Speak up!’ A ripple of laughter passed around the room.

Pirius cleared his throat. ‘Sir, this technology is unproven in battle. That’s obviously true. But we are proposing many more proving stages before it is deployed. It will require courage to take such a new weapon into battle. I have no doubt that many will give their lives trying. But try we will.’

Nilis gently patted Pirius’s back.

The old Commissary nodded. ‘All right, ensign. One thing we are not short of is the courage of our soldiers. But this melange of ancient and possibly illegal technologies – how can it work? Put it this way. If this was such a bright idea, why didn’t somebody think of it long ago?’

Pirius knew he should consult Nilis before replying. But he had heard such comments many times since becoming involved with Nilis’s project, even from military personnel. He said forcefully, ‘Sir, what’s behind your question is: if this is a good idea, why didn’t the Xeelee have it first?’ There was an ominous silence. ‘I think some people believe that if it didn’t come from the Xeelee it can’t be any good – that Xeelee technology must be better than ours, simply because it is Xeelee. But if we think like that it’s a recipe for defeat.’ The old Commissary’s mouth was round with shock. What am I saying? . . . ‘With due respect, sir,’ he gabbled, and sat down hastily.

Gramm was glaring across the table at him. ‘Commissary Nilis, I suspect your pet soldier has already lost your case for you – or won it. In any case we must go through the motions. Two-hour recess.’ He slammed his gavel on the table.

On the way out, Pirius was the target of amused stares. But Nilis, furious, wouldn’t even look at him.

When the committee reconvened, the grilling was ferocious.

The points raised by the military agencies, Pirius thought, were mostly fair. The representatives of the Green Army and the Navy asked detailed technical questions. Nilis was able to field most of these, while others he passed to Darc and the ensigns. When a question came his way Pirius made sure he referred to Nilis and Darc first – not that the Commissary would have given him any choice. Torec answered more than Pirius, and did so well, Pirius thought enviously – calmly, with no visible sign of nerves, and yet with a control and discipline that Pirius himself had so obviously lacked.

Towards the end of this session, though, with the military representatives still dominating the proceedings, the questioning took a direction that puzzled Pirius. Points were raised about how the technologies could be applied on other battlefields than the very centre. There was a great deal of manoeuvring, too, about how each military force would place representatives in the project.

When the meeting broke again, Nilis snorted, ‘What a distraction! It’s been a tactic of my opponents all along, to divert my discoveries to lesser targets – to waste this unique possibility.’

Pirius frowned. ‘But the commanders are just doing their jobs, aren’t they, Commissary? They have to think through the options.’

Commander Darc shook his head. ‘What is going on in this room is politics, remember. The Navy and the Green Army, to name but two, have been at each other’s throats since they were founded. And the individuals around this table all have their own career strategies, their own rivalries and ambitions. Now they are manoeuvring, you see. If our technology is promising, they each want to get hold of it for themselves to further their own careers. If our Core assault does go ahead, and it happens to go well, they will want to take the credit. Conversely, if it goes wrong, as I suspect most of those here believe is likely, they don’t want to be blamed.’

Torec was angry. ‘Maybe it would be better if we put our effort into fighting the Xeelee rather than each other.’

Darc laughed, not particularly unkindly. ‘Of course there will be honest doubts, too. I tell you, Commissary, there are many serving officers who don’t like your project just for the feel of it. This fiddling with physics: it’s more like a Ghost project than anything humanity would devise. It has their glistening sheen all over it . . . That might be our biggest obstacle of all.’

In the next session the many representatives of the Commission for Historical Truth took over, and the lines of questioning drifted away from the military justification of the project and into realms of philosophy, ideology and legalism.

The sinister Office of Doctrinal Responsibility, as the Commission’s ideological police force, had agents throughout the Galaxy and assigned to every front-line unit: even Arches Base had its political officers, or ‘Doctrine cops’, as the troops called them. They were widely mocked, but their power was feared. And now the Doctrine cops on this committee dug into the question of the legality of what Nilis had been up to.

It was of course impossible for the Commissary to deny that he had been assisted by a jasoft, or that he had called on a post-human colony on Mars, or that his gravastar hadn’t been developed by humans at all. But he was able to fend off their probing. It was not him, he pointed out, who had allowed Luru Parz to survive, or let a Coalescence to develop under Mons Olympus, or revived a colony of the long-extinct Silver Ghosts. These developments happened long before he was born, presumably with the full knowledge and even cooperation of the Commission.

‘And why did all this happen? Because these divergences are useful. They may be non-Doctrinal but they are valuable resources, and those who allowed such developments, far wiser than I, knew that it is sometimes necessary to compromise the purity of one’s ideology. If we were to lose the war all our ideology would count for nothing anyhow. I am merely following in the footsteps of my wiser forebears.’

This mixture of flattery and blame-shifting seemed effective, and he deflected them further with a bit of philosophy. Was knowledge morally neutral? If a fact came from a dubious source, was its utility to be overridden by its ethically compromised origin? If so, who was to be the arbiter of what was ‘clean’ science and what was not?

By the time the Doctrine cops gave up, Nilis was sweating again. He had been on shaky ground. After all it was one of Nilis’s ‘pragmatically useful resources’, Luru Parz, who, by threatening to expose the existence of other ‘morally compromised facilities’, had forced this committee to consider Nilis’s requests in the first place.

But now the Office of Cultural Rehabilitation waded in. This department of the Commission was a sister to the ancient Assimilation programme, which had been tasked with absorbing the resources of conquered alien races for the benefit of mankind’s projects. Rehabilitation had the mission, still in fact ongoing, of seeking out relics of older waves of human colonisation. These pre-Third Expansion pockets of humanity, having been seeded before the establishment of the Coalition, were of course non-Doctrinal by definition. Many had even lapsed into eusociality, becoming Coalescences. But all of them had to be brought into the fold, their populations re-educated. The ultimate goal of Rehabilitation was to ensure that every human in the Galaxy was assigned to the single goal of the great war.

Now, it seemed to Pirius, Rehabilitation officers were expressing concern about Nilis’s project, not in case it failed but in case it succeeded. Would it actually be moral to end this war? The entire human economy of the Galaxy was devoted to the war: if it ever ended, the resulting dislocation would be huge. And without the war’s unifying discipline, how could central control be maintained? There would be riots; there would be starvation; whole worlds would break away from the light of the Coalition and fall into an anarchic darkness.

One dry academic even suggested that a true reading of Hama Druz’s writings showed that that ancient sage had been arguing, not for the conquest of the Galaxy, but for the continual cleansing of unending conflict. The war had to go on, until a perfect killing machine had been forged from imperfect mankind. Of course victory was the ultimate goal, but a victory too soon could imperil that great project of the unity of a purified species . . .

Torec and Pirius were amazed. But since they had come to Sol system, it wasn’t the first time they had heard people actually argue against victory.

Pirius thought he could see what was really going on here, beneath the dry academic discussions. These ancient agencies weren’t concerned for the myriad people in their care; they were only concerned about their own survival. If the war went away, he thought with a strange thrill, any justification for the continuance of the Coalition itself, and its Galaxy full of ideological cops, would vanish. And then what?

Perhaps he was growing cynical.

The session overran its allotted time. At last Gramm banged his gavel and ordered the committee to reconvene in the morning.

While they had talked the planet had spun on its axis, taking Conurbation 11729 and its busy inhabitants into its shadow

Nilis’s party was assigned quarters on a residential floor of the huge building. The room given to Torec and Pirius seemed impossibly luxurious. After a while they stripped blankets off the too-soft beds, making themselves a nest on the floor.

But a bot called, sent by Nilis. It contained some technical updates Gramm had requested, and Pirius, as Nilis’s representative, was to accompany the bot to the Minister’s office. Reluctantly Pirius allowed his uniform to slither back into place over his body.

The bot led the way through a maze of carpeted corridors to the Minister’s office.

Pirius had been expecting opulence. The room was richer than anything he had seen at Arches Base, of course – and a lot richer than Nilis’s apartment, for instance. The carpet on the floor was a thick pile, and even the walls were covered by some kind of heavily textured paper.

But the room was windowless: that was significant, as Pirius had learned that the most prized rooms in any Conurbation-dome building had window views. And this was a working room. The only furniture was a desk, a small conference table and chairs – and a couch, upholstered with maroon fabric and laden with cushions, on which rested the great bulk of the Minister of Economic Warfare himself.

Gramm had kicked his shoes off and loosened his robe. Lying there, his stomach had spread out like a sack of mercury, and his jowly face was slack and tired. A table floated at Gramm’s right hand; Pirius could smell spicy food. Bots and small Virtual displays hovered around Gramm’s head, and voices whispered, constantly updating the Minister on whatever was happening in the corners of his complex world. Gramm’s fat hand dug into the plates, but he never so much as glanced at what he was pushing into his mouth. Pirius had never seen the Minister look so deflated, so exhausted.

It seemed to take the Minister a long time to notice the ensign standing to attention at the door. He snapped, ‘Oh, come in, boy, come in. I won’t bite. Not you, anyhow.’

Pirius stepped forward. ‘Sir, I’ve come to deliver—’

‘A message, I know, from your ragged-robed master. Well, you’ve done it.’ He looked away and continued to eat.

Pirius waited awkwardly. He was becoming used to these non-military types with their ignorance of protocol, but he was reluctant to move until he was dismissed. Maybe he’d be left standing here all night.

At length Gramm noticed him. ‘You still here? . . . I suppose it’s been a difficult day for you. Must all be very strange.’ He guffawed. ‘Though it was a delicious moment when you told that pompous old fool Kolo Yehn that he had an inferiority complex about the Xeelee. Hah! I’ll have to make sure that’s highlighted in the minutes.’

Pirius felt colour rise in his cheeks. ‘I was only speaking my mind. Sir.’

Gramm eyed him, chewing. ‘Lethe, you’re a spirited one. Look, ensign, I can imagine what you think of me.’ He brushed crumbs from his vast belly. ‘I can see myself through your eyes.’

‘I have no personal opinions, sir.’

‘Oh, garbage. But what you perhaps don’t see . . . Look here. Do you know what my job is?’

‘You’re Minister of—’

‘That’s my role. My function is to prosecute this damn war. I take the strategic goals of the Coalition as a whole and turn them into operational goals. Maybe you’ve seen today that given the infighting that goes on at every level, even at the highest reaches of the Coalition, those strategic goals aren’t always clear. But that’s the principle.

‘Now, all the time I am bombarded.’ He waved a hand, and the bots and Virtuals around his couch swarmed like insects. ‘I have whole teams of experts, advisors, lobby groups, all battling for my ear, even within my own Ministry. And then, of course, there are the other agencies beyond Economic Warfare to be dealt with – negotiated with, beaten back, soothed. And all of this against the background of the war.’ He sighed and pushed more food into his mouth. ‘The war, the damn war. It’s more than just a theatre for heroic exploits by boy heroes like you, ensign. You know, you’re lucky, out there in the Core. All you have to think about is your comrades, your ship, your own hide. I have to think of the bigger picture – of all the millions of little Piriuses running around and hunting for glory.’

He propped himself up on his elbow. ‘And here’s that bigger picture. We’ve beaten back the Xeelee. We’ve pushed them out of the disc of the Galaxy. It’s been an epochal achievement. But they still lurk in the Galaxy’s Core. We have them bottled up there – but the cost of that containment is huge. We have turned the whole Galaxy into a machine, a single vast machine dedicated to a single goal: to keep the Xeelee trapped. It’s dreadful, it’s costly – it’s working. But I have to be parsimonious with my resources.

‘Now, whether you see it or not – and no matter what that old monster Luru Parz says – we’ve been responsible with your project so far. We’ve tried to apply resources sensibly, commensurate with the successes you’ve actually achieved, bit by bit as the concept has been proved. But now we’re being asked to take a much greater leap of faith. You might think a couple of dozen greenships isn’t much in a war that spans a Galaxy. You might think you’re under excessive scrutiny – that you’re being opposed, arbitrarily, through the mechanism of the funding. Perhaps some do have such a motive. But for me it’s not like that. We’re stretched thin, ensign, thinner than you might understand. Even a single ship, lost unnecessarily, might make the difference, might cause it all to unravel. That’s the great fear – and Nilis’s is only one of a hundred, a thousand such requests I have to deal with right now. Do you see what you’re asking me to risk, if we commit to Nilis’s madcap jaunt?’

‘You fear that if we draw resources away, the Front could collapse.’

‘Yes. And if the Xeelee were to punch out of there, we’d be lost; they would surely never allow us to establish a position of dominance again. Nilis isn’t unique, you know. Especially in the Commission there are many corners, lots of bits of unaccounted-for funding – plenty of places for the likes of Nilis to dream their dreams.’

‘Nilis is more than a dreamer.’

‘Well, perhaps. But, as I say, he isn’t unique. It doesn’t take a genius to perceive that our glorious war effort has stalled, that it is an exercise in monstrous waste. At any moment there must be dozens of Nilises running around with bright ideas for shortening or ending the war.’ He rubbed his greasy jowl. ‘And maybe once a generation you will have a true Nilis, a plan so well thought out, so convincing, that you believe it might, just might, work.’

‘Once a generation?’

‘It’s in the records. No doubt Nilis himself is aware of many of them.’

‘But since the war began, there have been a lot of generations.’

Gramm laughed. ‘Quite so. And a lot of bright ideas. Some of them probably bore passing resemblances to Nilis’s scheme.’

‘So what happened to them?’

‘They were blocked. By people like me.’ He shifted and stared at Pirius. ‘Look at it from my point of view. Now, I know that to win the war we’re going to have to take a risk. But the question is which risk? Is Nilis’s idea the one—’

‘Or should you wait until a smarter idea comes along?’

Gramm’s eyes narrowed. ‘You do have qualities, ensign; I can see why Nilis plucked you out of the mire. You see, the easiest thing for me to do would be to pass on this project of yours – not even to turn it down; just to stall. I won’t be in this office for ever. Let my successor make the difficult decisions, if she dares. This war has lasted three thousand years. The battle is not mine. I am merely a custodian. How could I bear it if the crucial failure came on my watch? . . . But I fear deferral isn’t an option for me.’

‘Sir? Why not?’

‘Because we’re losing.’

The vast Galaxy-wide operation, held together by the rigid ideology and the ruthless policies of the Coalition, was containing the Xeelee. But mankind really was stretched to the limit. And, bit by bit, entropy was taking its toll.

‘You can forget about this theoretical Commissary nonsense of a perpetual war, of forging a perfect mankind in its cold fire. The machine isn’t that perfect, believe me. We won’t fall tomorrow, or the day after. I don’t know when it will come – probably not even in my time. But come it will.’ He stared at the ensign again, and Pirius saw despair in his deep-sunk eyes. ‘Now do you see why I’m listening to Nilis?’

‘Yes, sir.’

‘I know Nilis understands this history, and he’s learned from it. He’s played the bureaucratic game with surprising skill, you know. But now we’re beyond games, and coming to the crunch decision. Can you promise me that your mentor’s lunatic scheme is going to work?’

‘No, sir.’

‘No. How easy it would be if you could!’

Pirius thought he understood. This man, so alien to anything in Pirius’s background, was conscientiously trying to make an impossible decision, a decision that could save or doom mankind, one of a hundred such decisions that faced him daily against a background of half-truths, hope, promises and lies. ‘We both have our duty, sir. As you implied, perhaps mine is easier.’

Gramm rubbed his eyes with fleshy fingers. ‘Lethe, ensign, that pompous old fool Kolo Yehn was right. Whatever we’re running out of, at least there’s no shortage of courage. Get out of here.’ He waved his hand. ‘Go, before I have to throw you out.’

Pirius reported this conversation to Nilis. He didn’t anticipate the Commissary’s reaction.

‘You see what this means.’ Nilis was whispering, wide-eyed, his hands locked together in a white-knuckled grip.

‘Sir?’

‘Gramm is going to say yes – he’s going to back us. Of course he has to get the decision from his committee. But if he backs it, it will be hard for any of them not to follow along. We’re going to the Core, ensign. We’re going to have our squadron.’ Nilis padded around his room, plucking at his fingers.

Pirius shook his head. ‘Then why aren’t you leaping with joy, Commissary?’

‘Because they’ve called my bluff,’ he said rapidly. He seemed terrified. ‘While I was pushing against a locked door it was easy to be bold. But now the door has swung open, and I have to deliver on my promises.’ He turned to Pirius. ‘Oh, my eyes, my eyes! What have I done? Pirius, what have I done?’


Three

Genetically, morphologically, I am indistinguishable from an inhabitant of Earth of the long dark ages that preceded spaceflight.

I rejoice. For that changelessness is what makes me human.

Let others tinker with their genotypes and phenotypes, let them speciate and bifurcate, merge and blend. We unmodified humans are a primordial force who will sweep them all aside.

It must be this way. It will avail us nothing if we win a Galaxy and lose ourselves.

– Hama Druz


Chapter 35

There was no place. There was no time. A human observer would have recognized nothing here: no mass, energy, or force. There was only a rolling, random froth whose fragmented geometry constantly changed. Even causality was a foolish dream.

The orderly spacetime with which humans were familiar was suffused with vacuum energy, out of which virtual particles, electrons and quarks would fizz into existence and then scatter or annihilate, their brief walks upon the stage governed by quantum uncertainty. In this extraordinary place whole universes bubbled out of the froth, to expand and dissipate, or to collapse in a despairing flare.

This chaotic cavalcade of possibilities, this place of non-being where whole universes clustered in reefs of foamy spindrift, was suffused by a light beyond light. But even in this cauldron of strangeness there was life. Even here there was mind.

Call them monads.

This would be the label given them by Commissary Nilis, when he deduced their existence. But the name had much deeper roots.

In the seventeenth century the German mathematician Gottfried Leibniz had imagined that reality was constructed from pseudo-objects which owed their existence solely to their relation to each other. In his idea of the ‘monad’ Leibniz had intuited something of the truth of the creatures that infested this domain. They existed, they communicated, they enjoyed a richness of experience and community, and yet ‘they’ didn’t exist in themselves; it was only their relationships to each other that defined their own abstract entities.

No other form of life was possible in this fractured place.

Long ago they had attended the birth of a universe.

It had come from a similar cauldron of realities, a single bubble plucked out of the spindrift. As the baby universe had expanded and cooled, the monads had remained with it. Immanent in the new cosmos, they suffused it, surrounded it. Time to them was not as experienced by the universe’s swarming inhabitants; their perception was like the reality dust of configuration space, perhaps.

But once the universe’s reality had congealed, once the supracosmic froth had cooled, the monads were forced into dormancy. Wrapped up in protective knots of spacetime, they dreamed away the long history of their universe, with all its empires and wars, its tragedies and triumphs. It had been the usual story – and yet it was a unique story, for no two universes were ever quite the same. And something of this long saga would always be stored in the monads’ dreaming.

The universe aged, as all things must; within, time grew impossibly long and space stretched impossibly thin. At last the fabric of the universe sighed and broke – and a bubble of a higher reality spontaneously emerged, a recurrence of the no-place where time and distance had no meaning. Just as the universe had once been spawned from chaos, so this droplet of chaos was now born from the failing stuff of the universe. Everything was cyclic.

And in this bubble, where the freezing of spacetime was undone, the monads awoke again; in their supracosmic froth, they were once more briefly alive.

The monads considered the bubbling foam around them.

They dug into a reef of spindrift, selected a tangle of possibilities, picked out one evanescent cosmic jewel. This one – yes. They closed around it, as if warmed by its glow of potentialities.

And, embedding themselves in its structure, they prepared to shape it. The monads enriched the seedling universe with ineffable qualities whose existence few of its inhabitants would even guess at.

The new universe, for all its beauty, was featureless, symmetrical – but unstable, like a sword standing on its point. Even the monads could not control how that primordial symmetry would be broken, which destiny, of an uncountable number of possibilities, would be selected.

Which was, of course, the joy of it.

For the inhabitants of this new cosmos, it began with a singularity: a moment when time began, when space was born. But for the monads, as their chaotic ur-reality froze out once more into a rigid smoothness, the singularity was an end: for them, the story was already over. Encased in orderly, frozen spacetime, they would slumber through the long ages until this universe in turn grew old and spawned new fragments of chaos and they could wake again.

But all that lay far in the future.

There was a breathless instant. The sword toppled. Time flowed, like water gushing from a tap.

History began.


Chapter 36

So Pirius Red and Torec, having completed a circuit across the face of the Galaxy that had taken them all the way to Earth, returned at last to where they had started.

The flight through the complicated geometry of Arches Base lifted Pirius’s heart. Past the asteroids that wheeled like fists, he made out the burning sky of the Core, the giant stars and light-year-long filaments of glowing gas, the endless explosion of astrophysics beyond. Compared to the cold clockwork emptiness of Sol system, out on the Galaxy’s dead fringe where you couldn’t even see the Core, this crowded, dangerous sky teemed with life and energy.

‘Lethe, it’s good to be home,’ he said with feeling.

When they disembarked Captain Seath herself greeted them. She allowed the Commissary to pump her hand, and nodded curtly to Pirius and Torec. But Pirius read the expression on her reconstructed face. Whatever they had achieved in Sol system, they would always be two jumped-up ensigns to her. It was almost reassuring.

Seath told them that the accommodation for the new ‘squadron’ that was being formed to carry out Nilis’s ‘project’ – she pronounced those words with unmistakable disdain – wasn’t ready yet. So Nilis was offered a room in Officer Country, while Pirius and Torec were taken to a Barracks Ball.

They walked into the big central space of bunks and lavatories. They hadn’t been assigned to this Barracks Ball before. It stank, of course, as all barracks did, of piss and sweat, food and disinfectant, but it didn’t smell familiar. And among the ranks of faces that peered at them, with curiosity, apathy or hostility, there was nobody they knew.

They were assigned bunks a couple of blocks apart. Torec stroked Pirius’s back and made her way to her own bunk. Pirius unpacked his few personal effects and stripped out of his gaudy dress uniform, which made him feel a little better.

But he did this surrounded by staring faces. It wasn’t just the curiosity of cadets confronted by a stranger. They gazed at him as if he had two heads. They said nothing to him, and he had nothing to say to them. They snubbed him when he went to get food. Even when he lay down in the dark he sensed the strangers around him watching him, assessing him – excluding him.

They looked so young, he thought, their faces blank, like desks empty of data. They were like children. And what was happening to him was childish, as the factions and cliques of the barracks combined to bully a new victim. It was just as Nilis had said: they might look like adults, and they would have to fight and die for mankind, but they were not long out of childhood, and every now and again it showed.

Childish it might be, but the pressure was extraordinary.

He clambered out of bed, made his way to Torec’s bunk and crawled in beside her. They lay nested together, his belly against her back.

‘We said we wouldn’t do this,’ she whispered. ‘We have to fit in.’

‘I couldn’t stand it any more,’ he replied. ‘Don’t throw me out.’

After a time she turned over and kissed his forehead.

In many ways she was the stronger one. But he sensed that she was as glad he was there as he was to be there. They clung to each other, innocent as children themselves, until they fell asleep.

The next morning Captain Seath led them to a flitter. The little ship slid out of port and threaded its cautious way through the crowded sky.

Seath asked coolly, ‘Sleep well?’

‘No, sir,’ Pirius said honestly.

Torec said, ‘Captain, I don’t understand. Why does everybody hate us?’

‘I don’t imagine they hate you.’

Pirius said, ‘We’re the same as we were before.’

Seath eyed him, ‘No,’ she said, ‘you’re not. You’ve done extraordinary things. You’ve seen Earth, ensign. Even I can’t begin to imagine it. And you’ve been close to power, closer than anybody here, closer than me, closer even than the base commanders. You have changed. And you can’t change back.’

‘There’s no place for us on Earth,’ Pirius said.

Seath laughed. ‘There’s no place for you here.’

‘Where, then?’ Torec asked.

‘Why, nowhere.’ She shrugged. ‘It’s not your fault. It’s the way of things. The only people who understand you are each other – and each other is all you will ever have. You’ll just have to get on with it.’

As she said that, Pirius felt Torec moving subtly away from him. He sensed a return of her old resentment: they had come all the way back to Arches, and she still couldn’t get away from him.

The base for Nilis’s pet squadron was just another Rock among the hurtling asteroids of Arches. Known only as Rock 492, it was a kilometre-wide lump of debris. On its battered surface was a cluster of buildings of bubble-blown asteroid rock and a few broad pits that had once been landing pads and dry docks. But all this was long abandoned.

They had to climb out of the flitter in their skinsuits.

The buildings, long stripped of anything usable, were so old their surviving walls were pocked with micrometeorite craters, and a thin silt of dust had gathered around the bases of their walls. Some of their domes had cracked open altogether.

Only one of the buildings was airtight to regulation standard. When they clambered inside, through a temporary airlock hastily patched into a hole in the wall, they found themselves in a cavernous hollow. Bots crawled over the floor and roof, patching up defects. But even the bots looked old and worn out, and the engineers who supervised them weren’t much better. There was no gravity in here – or, rather, only the microgravity of the asteroid, just a feather touch – and the light, cast by a few hovering globes, was misty, the air a shining silver-grey.

Pirius cracked his faceplate and took a deep breath. The air was stale, so lacking in oxygen his chest ached, and it stank of oil and metal, and of the burning smell of raw asteroid dust, oxidising busily. As the irritating dust got to work on his sinuses he started to sneeze.

‘Lethe,’ he said. ‘Is this it?’

‘Nothing works but the inertia deflectors,’ Torec said. That had to be true, or else the whole Rock, plummeting through the complicated geometry of Arches, would have been a hazard. She sighed. ‘Don’t they realise we are trying to save the Galaxy? How are we supposed to do that if the toilets don’t work?’

But there was nothing to be done about the strange internal politics of Arches, the Navy, the Coalition and humankind in general. So they got to work.

For the next few days they wrestled with ancient air and water cyclers, balky nano-food systems and hovering light globes that wouldn’t stay still. Even the machines didn’t seem to like them: they resisted being fixed and developed faults and quirks that simply seemed perverse. Their social life didn’t get any better either. If they had been outsiders in the Barracks Ball they were definitely not wanted here, by engineers who clearly believed they had better things to do than labour over a lump of shit like Rock 492.

But in another way it was fun, Pirius thought. Getting immersed in the guts of a broken pump or a clogged air filter system was dirty, hard work, but it was a job that was finite and understandable and something you could finish, unlike the diffuse politicking of Earth.

The systems came online one by one. As they heard the labouring of air pumps, and felt the shuddering of water pumping through the pipes, the place started to seem alive. And because they had worked so hard over it, Pirius and Torec thought of it as theirs. Before he had gone to Earth the only homes Pirius had ever known had been one Barracks Ball after another. Now Rock 492 was starting to feel like home – though he and Torec only dared discuss such thoroughly non-Doctrinal matters in whispers, and they would never have mentioned them to Captain Seath.

*

The ensigns were summoned to regular meetings with Nilis.

These were always held in the Commissary’s room in Officer Country. Even though he had assimilated the experiences of his avatar Virtual who had ridden with Pirius Blue through the Cavity, Nilis seemed as scared of Arches’ daunting sky as when he had first come here, and he tended to hide in his room. But he had quickly made this faceless little cabin his own, spreading his clutter of data desks, clothes and other bric-a-brac over every surface and filling the air with clustering Virtuals. Torec said he made every place he stayed into a nest, as rats made nests. Pirius thought a little wistfully of what it must mean to have a real home, and to miss it, as Nilis clearly missed his.

Torec complained about the state of Rock 492. But Nilis said there was nothing he could do about it for now. They would have to wait for a meeting he had scheduled with Marshal Kimmer, the senior Navy officer on the base. After this ‘showdown’, as Nilis called it, he was sure their requests would be properly met as the oversight committee had mandated.

Pirius wasn’t so sure. He knew that officers like Marshal Kimmer tended to regard their bases as their private domains. He wouldn’t take kindly to what he would surely see as interference from out-of-touch bureaucrats on far-off Earth, no matter what their formal authority.

Nilis had continued to analyse the data he had gathered on Chandra, the monstrous, enigmatic black hole at the centre of the Galaxy, and hypothesised on its nature and what the Xeelee were doing with it.

He knew now that the Xeelee used Chandra to make nightfighters. Somehow, Nilis had deduced from remote images, they peeled spacetime-defect wings and other structures out of the distorted environment of the black hole. That much had long been suspected by Navy intelligence. But Nilis said he suspected the Xeelee had a more profound use for the black hole.

It was all to do with computing. There were fundamental limits to computing power, he said. The processing speed and memory of any computer were limited by the energy available to it.

He picked up a data desk and waved it around in the air. ‘This is a sophisticated gadget, the end result of twenty-five thousand years of technological progress. But what does it weigh – around a kilogram? From the point of view of the gadget’s purpose, which is computation, almost all of this mass is wasted. Merely a framework. This desk would be able to achieve a lot more if all of its mass-energy were devoted to computing. In the form of photons, say, this kilogram of stuff could process at the rate of ten to power fifty-one operations per second. That’s a million billion billion billion billion . . .’ Similarly, the memory capacity of a computer depended on how many distinguishable states its system could take. If Nilis’s inert kilogram were converted to a litre of light, the capacity would become some ten thousand billion billion billion bits.

‘In fact, our most advanced computers have a design something like this,’ Nilis said. ‘Perhaps you know it. At the core of the “nervous system” of a greenship is a vat of radiant energy, much of it gamma-ray photons but some of it more exotic higher-energy particles. Energy is bled off from the ship’s GUT generator to keep the photon soup at around a billion degrees. Information is stored in the positions and trajectories of the photons and is processed by collisions between the particles. To read it you open up a hole in the side of the box and let some of the light out.’

There were limitations with such a design, because the rate at which information could be extracted, limited by light-speed, was much less than the computer’s storage capacity. ‘You only get a glimpse of what’s going on in there,’ said Nilis. ‘So our best computers are massively parallel, with subsections working virtually independently.’ The input-output rate could be increased if the computer was made smaller, because it took less time for information to be moved around. But as the size was reduced the energy density would increase. ‘You encounter more and more exotic high-energy particles,’ said Nilis, ‘until you pass the point at which you can control them. Gamma-ray processing is the limit of our technological capabilities right now. But of course that’s not the physical limit. If you keep crushing down your computer, keep increasing its density, you finish up with—’

‘A black hole,’ said Torec.

‘Yes.’ He beamed and plucked at a thread dangling from the sleeve of his battered robe. ‘And then the physics becomes simple again.’

Pirius began to see it. ‘And Chandra is a black hole – the biggest in the Galaxy.’

‘Exactly,’ Nilis whispered. ‘I thought the Xeelee were using Chandra to power their central computing facility. Now I believe that the Xeelee are using Chandra itself, a black hole with the mass of millions of suns, as a computer. The audacity!’

Torec asked, ‘How can you use a black hole as a computer?’

Nilis said that information could be ‘fed’ to a black hole computer during the hole’s formation, or by infalling matter later. ‘The data would be stored on the hole’s event horizon in the form of impressed strings.’

Pirius was becoming baffled. ‘Strings?’

All of reality could be looked on as an expression of vibrating strings. Invisibly small, these loops and knots shimmered and sang, and their vibration modes, the ‘notes’ they sounded, were the particles of the universe humans could discern. Pirius took in little of this, but he liked the idea that the universe was a kind of symphony of invisible strings in harmony.

‘A black hole’s event horizon is a terminus to our universe, though,’ Nilis said. ‘Strings can’t extend beyond it. So they become embedded in the surface – like wet hair plastered over your head. The strings bear information about how the hole was formed and how it grew.’ To get at the information you had to let the hole evaporate, as all black holes do, by emitting a dribble of ‘Hawking radiation’. The smaller the hole, the more rapidly it evaporated.

‘You won’t be surprised that the Silver Ghosts once dabbled with this kind of technology,’ Nilis said ruefully. ‘They created microscopic black holes, with information and processing instructions encoded in the formative collapse. Small enough holes evaporate very quickly – they explode, in fact. The computation’s output is encoded in the radiation they emit in the process. You can solve some spectacularly hard problems that way.’ He sniffed. ‘The Ghosts did get it to work. But each micro-hole computer was a one-off; you could only run one program, because it blew itself up in the process! Even the Ghosts couldn’t find a way to make the technology practical.’

‘And,’ Torec prompted, ‘this is what the Xeelee are doing?’

‘Yes. But they don’t restrict themselves to mere microscopic holes.’

He showed them data extracted from Pirius Blue’s jaunt into the Cavity. They still had no good close-up images of Chandra, but somehow the Xeelee were controlling the inflow of matter to the event horizon. And through that control they were ‘programming’ the monstrous black hole. They allowed the Planck-scale dynamics of the event horizon to process the input information, and were ‘reading’ the results by analysing the Hawking radiation the black hole gave off.

‘At least that’s what I think they are doing,’ Nilis said. ‘There is still a great deal we don’t know about black holes. For instance there must be structure in the deep interior, close to the singularity. There the strings and membranes that underlie subatomic particles must be torn and stretched, perhaps reaching dimensions comparable to the black hole itself. Can this “fuzzball” be used for computing purposes? I don’t know – I can’t rule it out. Or perhaps the Xeelee work on some other principle entirely . . .

‘It’s remarkable,’ he breathed. ‘A black hole is a convergence of information and physics, a junction in the structure of our universe. And the Xeelee are using this miracle as a tactical computer!’ He grinned. ‘No wonder they were able to fend us off so easily. But now, thanks to your CTC computer, we’ve changed the rules – eh, ensigns? Even a black hole computer can’t beat that.

‘But I don’t think I’ve got to the bottom of it yet.’

‘Of what, sir?’

‘Of Chandra.’

Nilis’s proximity to the Galaxy’s centre had inspired him to start a whole new line of research, he said. He would go to the Navy’s archives for tactical material from three thousand years’ worth of scouting missions, and perhaps even hunt out scientific data from more innocent times, when Chandra had been thought to be a mere astrophysical marvel, not a military target. ‘In the quagmites and the Xeelee we have already found two layers of life, from quite different cosmic epochs – and a third, if you include us! I’m beginning to wonder what else is there in Chandra’s nested layers, waiting to be uncovered. Perhaps there is more life to be found in there, still more ancient and strange, perhaps permeating the singularity itself.

‘We understand so little,’ he said, ‘even now. If you look back at the theories of the ancients you can see how they groped for understanding. Their physics made them capable of recognising a black hole, say, and describing its broad features. But their science gave them no real understanding of what it is. Some of what we are capable of today would have seemed impossible to the ancients, as if we were defying the laws of physics themselves! But you have to wonder how incomplete our own precious theories may be.’

Pirius kept his face blank. With Torec’s hand curled warmly in his own, he daydreamed of other things.

After a week Nilis set up his ‘showdown’ with Marshal Kimmer in a conference room in Officer Country. Pirius and Torec were summoned to attend.

The Marshal was thin as a blade and impossibly tall, so tall that outside Officer’s Country he had to stoop or else his bald head would have scraped the ceiling. His cheekbones were so sharp they looked as if they would cut through his flesh, and his mouth was invisibly small. But he had space-hardened eyes implanted in his face, tokens of the battlefield. They masked Kimmer‘s expression completely, as was perhaps their intention.

The Marshal didn’t so much as acknowledge Pirius’s presence, as if the ensign didn’t even exist. But officially, Pirius supposed, given his future crime, he didn’t.

Nilis opened with a bumbling presentation on the latest incarnation of his Project Prime Radiant, and how it would be carried out. The operational details were starting to be refined, through work with Darc, Torec, Pirius and others. Nilis described how a squadron of modified greenships would sail into the Cavity behind a single, carefully selected Rock, known as Orion Rock, which would be used for cover.

Commander Darc sat alongside Nilis. Pila was here, Minister Gramm’s aide and now his representative at the Core. She sat silently, obviously not wanting to be here; she seemed to regard the base, the Core, and the whole messy business of the war with utter disdain. And here were Pirius and Torec, sitting awkwardly at the table, hoping nobody would notice them.

Marshal Kimmer sat motionless and expressionless through the presentation. He had brought various aides who sat behind him, whispering to each other.

At last Nilis finished, to everyone’s relief, including his own. He dispersed his last Virtual image with a wave of his hand and sat down, mopping sweat from his brow with his robe’s grimy sleeve. ‘Marshal, the floor is yours.’

The Marshal remained silent for long heartbeats, his expression thunderous. Pirius didn’t dare so much as breathe.

When the Marshal did speak his voice was so soft Pirius could barely hear it. ‘Let me see if I’ve got this straight. You want twenty greenships.’

‘A full squadron of ten, yes, plus reserve craft, and others for development and training—’

‘Twenty ships. And it’s not just the ships you want. There’s the crew as well, plus backups. And the ground crew. And all the facilities that will be required to modify these ships with your gadgets, and to train up the crews in their use. You want me to draw away these resources from the front line for this wild scheme of striking at Chandra itself. Is that what you’re asking me?’

‘Marshal—’

‘Next, your tactical plan. You will sail into the Cavity behind a Rock. Fine, but not just any Rock. You want Orion Rock itself? Commissary, we have been developing stratagems based on Orion for a thousand years.’ His voice was rising steadily. ‘And you want to throw away all that work, all that preparation, on this?’

Nilis was sweating harder. ‘Marshal, this could win the war.’

Kimmer stood grandly, and his aides scuttled to their feet. ‘Every few years we have to put up with one or other of you gadgeteers or armchair strategists who imagine you know how this war should be fought, better than those who have served the Coalition over three thousand years. You may have fooled them on Earth, Commissary. But this is the Front. And you don’t fool me.’ He made to stalk out of the room.

Pirius glanced at Torec. He had anticipated Kimmer’s reaction, but even so he felt numb despair. There was none of the brute wisdom he had sensed in Minister Gramm in Kimmer. Gramm was a flawed man, but he had a deep, troubled sense of a responsibility for the conduct of the war. In Kimmer there was nothing but resistance to a challenge to his own power. Pirius could hardly believe that they had come all this way, achieved so much, only to be faced by yet another block.

Unexpectedly, Commander Darc spoke up. ‘Wait, Marshal.’

Kimmer turned, his expression cold. ‘Did you speak, Commander?’

‘Sir, you’re my superior officer, and I apologise for speaking out of turn, but I have to point out you’re wrong. The Commissary isn’t asking you for anything. The Grand Conclave has issued an executive order, and the Commissary is merely passing on its instructions. We have to give Nilis what he needs to do the job.’

Kimmer hissed, ‘This fat earthworm has fooled you as he fooled the Conclave, Commander.’

‘No doubt you’re right, sir. But in the meantime we have our orders.’

Kimmer glared at his aides, who confirmed in whispers that Darc was right. Kimmer’s mouth worked. Pirius knew he would make the Commander pay for what he had said.

‘All right, Commissary. As the Commander says, I have my orders. Until I’ve had time to appeal against the executive mandate, you and your stooges can have what you want.’ He stabbed a finger at Nilis. ‘But I do have discretion on how I carry out those orders. I won’t take any usable resources away from our vital struggle. You’ll have your ships. But they will not come from the line: you can have the superannuated, the battle-damaged, the patched-up wrecks. And I won’t let you waste the lives of my best crews either. Do you understand?’

Nilis nodded his head. ‘Quite clearly.’

‘Oh, Nilis – one more thing. If you mean to use Orion Rock you’ll have to be quick about it. It will be in position in ten weeks.’

Nilis gasped. ‘Ten weeks? Oh, Marshal, but this is— We can’t be ready—’

Darc put his soft hand on Nilis’s shoulder. ‘It’s all right, Commissary. Ten weeks it is, sir.’

Kimmer seemed still more infuriated. He stalked out of the room, followed by his chattering aides.

The Commissary was trembling. ‘I thought I had blown the whole thing,’ he said hoarsely. ‘My stumbling and rumbling, like a buffoon – how can I deal with a marshal if I can’t hold myself together for five minutes?’

‘You did fine, sir,’ Pirius said awkwardly.

Pila elaborately stifled a yawn. ‘It was a lot of nonsense anyhow.’

Torec was puzzled. ‘Ma’am?’

‘Oh, come on, ensign, even you aren’t that naïve. Kimmer knows the chain of command as well as any of us. We saw nothing here but the ingrained resistance of a man who can accept no new way of doing things, even if it might resolve the deadlock of this war. And he especially can’t take advice from an outsider like you, Nilis. Kimmer had no choice but to comply, and he knew it. This was all just posturing.’

Nilis said, ‘Pretty formidable posturing, though!’

Pirius was troubled. ‘But still, if what the Marshal said comes to pass – if we’re only going to get lousy equipment and useless crew—’

‘We’ll make it work,’ Nilis said. ‘Why, you’ve already got Rock 492 up and running, haven’t you?’

Pirius shook his head. ‘Fixing a broken air cycler is one thing. Putting together a squadron is another.’

Darc glanced at Nilis. ‘Ah, but the most important element of any squadron is its leader. Isn’t that right, Commissary?’

‘Oh, without a doubt, Commander. And how lucky we are to have found the right officer for the job!’ Nilis clapped his hand on Pirius’s shoulder and beamed.

Pirius turned cold inside.

Torec’s mouth dropped open. ‘Him? You are joking. Sir.’

‘Thanks,’ Pirius said to Torec.

Nilis said, ‘You’ve already been a hero once, Pirius, in another timeline. Now you have to do it again.’

‘But sir, I can’t command. I’m not even commissioned.’

Darc grinned. ‘You are now.’

‘But – ten weeks?’

Darc shrugged. ‘That’s the hand we’ve been dealt; we make it or we don’t.’

Nilis was watching Pirius. ‘Of course you have to make up your own mind, Pirius. Do you remember the conversation we had at Venus?’

‘Yes, sir.’

‘So tell me – where has your self-analysis got to now?’

Torec said, ‘I don’t know what he’s talking about.’

Pirius said, ‘He’s asking me if I have found anything to fight for.’ He faced Nilis. ‘There’s only one goal worth dying for,’ he said.

‘Yes?’

‘And that’s victory – an end to this war. And then we will have to find out what humans are supposed to do with their time.’

Nilis nodded, apparently not trusting himself to speak.

‘Oh, how noble you all are.’ Pila shook her elegant head. ‘The preening of you military types never ceases to astound me.’

Darc ignored her. ‘So what do you say, Squadron Leader?’

‘Where do I start, sir?’

Darc murmured, ‘Well, that’s up to you. But first I rather think you’ll need to find your crews.’

It was a relief to be able to get back to Rock 492.

At first Pirius and Torec had had to live in their skinsuits, relying on their backpacks for warmth, food, water, even air when the dust got too bad. Before the lavatories had started working they’d had to relieve themselves in their suits, and every couple of days went out to a flitter to dump their waste. But as the systems recovered they began to sleep with their faceplates open, and at last, as the air slowly became fresh and warm, they abandoned the skinsuits altogether. The filters couldn’t do much about the suspended asteroid dust, and they both suffered irritated sinuses.

That night after the meeting with Kimmer, they slept as usual huddled together in a corner of the bubble dome, their skinsuited bodies pressed together under a blanket. The touch of microgravity was so gentle they all but hovered over the floor, drifting like soap bubbles. In the quietest hour, the inertia adjusters suddenly came on line. As a full gravity grabbed them they ended up in a tangle of limbs, laughing. The floor was suddenly full of ridges and knobs – they would need a mattress tomorrow, Pirius told himself – and they felt the new, uneven gravity field pull at their internal organs.

The Rock too adjusted to its new state. Like most asteroids, 492 wasn’t a solid mass but a loose aggregate of dust and boulders. As the inertia machines in its core did their work, 492’s components scraped and ground against each other as they sought to find a more compact equilibrium. Pirius could hear the deep groaning of the asteroid, a rumbling that shivered through his own bones, as if they were lying on the carcass of some huge uncomfortable animal.

In the morning, they found their faces and hands were covered with a silvery patina: it was the asteroid dust, which had at last settled out of its suspension in the air.


Chapter 37

The balancing sword tipped and fell. The primordial simplicity of the new universe was lost. From the broken symmetry of a once-unified physics, two forces emerged: gravity, and a force humans would call the GUTforce – ‘GUT’ for Grand Unified Theory, a combination of electromagnetic and nuclear forces. The separating-out of the forces was a phase change, like water freezing to ice, and it released energy that immediately fed the expansion of the seedling universe.

Gravity’s fist immediately clenched, crushing knots of energy and matter into black holes. It was in the black holes’ paradoxical hearts that the sleeping monads huddled. But the black holes were embedded in a new, unfolding spacetime: three dimensions of space and one of time, an orderly structure that congealed quickly out of the primitive chaos.

Yet there were flaws. The freezing-out had begun spontaneously in many different places, like ice crystals growing on a cold window. Where the crystals met and merged discontinuities formed. Because the spacetime was three-dimensional, these defects were born in two dimensions, as planes and sheets – or one dimension, as lines of concentrated energy scribbled across spacetime’s spreading face – or no dimensions at all, simple points.

Suddenly the universe was filled with these defects; it was a box stuffed with ribbons and strings and buttons.

And the defects were not inert. Propagating wildly, they collided, combined and interacted. A migrating point defect could trace out a line; a shifting line could trace out a plane; where two planes crossed a line was formed, to make more planes and lines. Feedback loops of creation and destruction were quickly established, in a kind of spacetime chemistry. There was a time of wild scribbling.

Most of these sketches died as quickly as they were formed. But as the networks of interactions grew in complexity, another kind of phase shift was reached, a threshold beyond which certain closed loops of interactions emerged – loops which promoted the growth of other structures like themselves. This was autocatalysis, the tendency for a structure emerging from a richly connected network to encourage the growth of itself, or copies of itself. And some of these loops happened to be stable, immune to small perturbations. This was homeostasis, stability through feedback.

Thus, through autocatalysis and homeostasis working on the flaws of the young spacetime, an increasingly complex hierarchy of self-sustaining structures emerged. All these tangled knots were machines, fundamentally, heat engines feeding off the flow of energy through the universe. And the black holes, drifting through this churning soup, provided additional points of structure, seeds around which the little cycling structures could concentrate. In the new possibilities opened up by closeness, still more complex aggregates grew: simple machines gathered into cooperative ‘cells’, and the cells gathered into colonial ‘organisms’ and ultimately multi-celled ‘creatures’ . . .

It was, of course, life. All this had emerged from nothing.

In this universe it would always be this way: structures spontaneously complexified, and stability emerged from fundamental properties of the networks – any networks, even such exotica as networks of intersecting spacetime defects. Order emerging for free: it was wonderful. But it need not have been this way.

Deep in the pinprick gravity wells of the primordial black holes, the feeding began.


Chapter 38

When Squadron Leader Pirius Red went back to the barracks, with his new officer’s epaulettes stitched to his uniform, he walked into a silent storm of resentment and contempt. After a few minutes he ducked into a lavatory block and ripped his epaulettes off his shoulders.

The new squadron leader spent twenty-four hours paralysed by uncertainty and indecision. He had no real idea where to start.

Nilis called Pirius to his cluttered room in Officer Country.

When he got there, the Commissary, irritated and distracted, was working at a low table piled with data desks while abstract Virtuals swirled around him like birds. He seemed to be pursuing his studies of Chandra. There was nowhere to sit but on Nilis’s blanket-strewn, unmade bed. There was a faint smell of damp and mustiness – it was the smell of Nilis, Pirius thought with exasperated fondness, a smell of feet and armpits, the smell of a gardener.

Pila was here, to Pirius’s surprise. Minister Gramm’s assistant, slender and elegant, looked somehow insulated from Nilis’s clutter. Her skin shone with a cold beauty, and her robe of purple-stitched black fell in precise folds around her slim, sexless body. She didn’t acknowledge Pirius at all.

Nilis clapped his hands, and his Virtuals crumpled up and disappeared. ‘Fascinating, fascinating. I am studying Chandra’s central singularity now, what we can tell of it through the external features of the event horizon and the surrounding spacetime. Even there, deep in the heart of the black hole, there is structure . . . That thing at the centre of the Galaxy, you know, is like an onion; just when you’ve peeled away one layer, well, my eyes, all you find is another layer underneath, another layer of astrophysics and life and meaning – quite remarkable – I wonder if we’ll ever get to the bottom of it.’

Pirius didn’t know what an onion was, and couldn’t comment. But he could see Nilis was restless. ‘You seem unhappy, Commissary.’

Nilis said ruefully, ‘Perceptive as ever, Pirius! But it’s true. I am frustrated. I thought I would make fast progress with this work here at Arches, now I am so close to the object of my study. But suddenly it has become much more difficult. I’m being denied access to records. When I do track down an archive I find it’s been emptied or moved. I’m even short on processing power to analyse it!’ He shook his head. ‘I try not to be paranoid, any more than any citizen of our wonderful Coalition has a right to be. In Sol system I was given assistance with my studies. Now it feels as if I am being impeded at every step! But if it’s purposeful, what I don’t see is why – and who is trying to block me.’

Pila said with her usual cold sarcasm, ‘I wouldn’t want to keep you from your absorbing work, Commissary. But you called us here.’

‘Quite so, quite so.’ He took a sip from some tepid drink that had been standing so long on the table it had dust on its surface. ‘Let’s get on, then. I wondered how the new squadron is doing. What are your priorities, Pirius?’

That was easy. ‘We have to assemble the hardware and the crews. Then we will run two parallel programmes: technical development, to get the new equipment fitted to the ships and make them combat-worthy, and training, to get the crews ready to fly the mission.’

‘Good, good; nobody would argue with that. But time is short. What actual progress have you made?’

‘I’m proud to have been given this commission, sir . . .’

The Commissary’s sharp, moist eyes were on him, and Nilis clearly noticed the patches where Pirius had ripped off his epaulettes. ‘You haven’t actually got anywhere – have you, Squadron Leader?’

‘He is over-promoted,’ Pila said coldly.

‘No,’ Nilis said. ‘This is a battlefield promotion. Needs must, madam. Pirius is right for the job; I’m convinced of it.

I’ve seen his work in two different timelines! But where he lacks experience, we must find ways to help him.’

Pila looked at him suspiciously. ‘Which is where I come in, is it? I think you’d better get to the point, Commissary.’

Nilis turned to Pirius. ‘Pilot, have you selected your adjutant yet? Every squadron leader needs one.’

Pirius felt even more out of his depth. ‘I’m not even sure what an adjutant does, sir.’

Nilis laughed. ‘Of course not. Which is why your choice is particularly important. Your adjutant is your key member of staff. She is your personal assistant, if you like. She is responsible for the day-to-day running of your squadron, leaving you to concentrate on the flying. She drafts your orders, filters demands on your time, and ensures you get the resources you need, everything from GUTdrive parts to ration packs. You see? Now, have you any thoughts?’

Pirius shrugged. ‘Torec, perhaps—’

Nilis said gently, ‘Torec is a fine woman, a warrior, and a close companion. But she doesn’t have the skills – the political, the administrative – that you’re going to need now.’

Pirius suddenly saw where this was going.

Pila’s face was extraordinary; Pirius would never have imagined that so much anger and contempt could be expressed with such stillness. She said, ‘Are you joking, Commissary? Me?’

‘Joking? Not at all,’ Nilis said breezily. ‘Think about it for a moment. The job won’t be so terribly different from what you do for Gramm. You undoubtedly have the administrative skills. And with your, umm, strong personality you will cut like a blade through the buffoonery and obstructionism of the various turf warriors here at the base. You could even pull levers at the Ministry of Economic Warfare if you had to. Besides, as one of the party who came with me from Earth you understand the nature of our unique project better than anybody at Arches.

‘And,’ he said with a dismissive wave, ‘it needn’t interfere with your primary duty, which is spying for Minister Gramm. You can do that just as effectively while getting on with some worthwhile work as well.’

Colour spotted Pila’s cheeks, but she still hadn’t moved a muscle. ‘You wouldn’t dare say that if Gramm was here.’

‘Oh, he already knows! I discussed the idea with him before broaching it with you. He’s quite agreeable. I think he finds the idea of you having to cope with front-line soldiery quite amusing.’ He folded his hands in his lap, and looked from one to the other.

Pirius took that as his cue. He stood up. ‘I think we’re done here.’

‘So we are, pilot,’ Nilis said genially.

‘Madam, welcome aboard—’

‘Don’t even talk to me, you twisted little freak!’ In the windows of her pale eyes he saw the contempt of this earthworm for the soldiers who fought and died to protect her.

But Pirius held his nerve. ‘Working together is going to be interesting. But I think the Commissary is right. And we only have ten weeks. There’s an empty room down the corridor. Maybe we should start right now.’

Pila stood stock still, and Pirius wondered what even the Commissary could do about it if she refused to cooperate. But with a last murderous glance at Nilis, she stalked out.

Nilis was immersed in his Virtuals before Pirius had even left the room. But he called, ‘Oh, Pirius. Get those epaulettes sewn back on. That doesn’t look good – not good at all.’

Reluctant or not, Pila was remarkably efficient. Within forty-eight hours she had secured Pirius a small office of his own – small, plain, with hardly any facilities, but a room in Officer Country nonetheless – and she had already pulled various bureaucratic levers effectively enough to line up candidates for the squadron.

The first of them was a woman, a former pilot called Jees.

Long before Jees reached his office Pirius could hear the whirr of exoskeletal supports as she clumped down the corridor. When she came in, he was shocked. Her lower body had been sliced away on a line that ran from her ribs on her right hand side to her pelvis on her left, and the flesh and bone and blood had been replaced by a cold mass of silvery prostheses. When she sat down the chair creaked under her inhuman weight.

But her hair, cut short, was a bright blonde, and her skin was unlined. She was even beautiful. She could have been no more than his own age. But her eyes were dull.

She told him her history. She had been involved in two actions. She had survived the first, but had been caught by a starbreaker in the second. She had been lucky to live at all, of course. Most of her squadron, cut apart, hadn’t. She told this story unemotionally, lacing it with dates and reference numbers that meant nothing to Pirius. ‘If you get back to base they fix you up. The medics.’ A half-smile crossed her face. ‘As long as there’s a piece of you left they can replace what’s missing.’

It was impossible to feel pity for her; she was too damaged for that.

‘Your current assignment is ground crew.’

‘Yes, sir.’

‘You really think you can fly again?’

‘I volunteered,’ she said. ‘I’m a pilot, not a mechanic. You’ve seen my evaluation. My reflexes and coordination and all the rest are as good as they were. Augmented, some of them are better, in fact. But—’

‘You know that’s not what I’m asking.’

Pila watched Jees, coldly evaluating.

Jees tapped her head with a metallic finger. ‘Everything that counts about me is still here. And what I am is a pilot. I want to get back out there and prove it.’

Pirius nodded, thanked her and let her go.

Pila waved her hand, and a box in a Virtual checklist turned from red to green. ‘It’s obvious. We take her.’

‘We do?’

Pila shrugged elegantly. ‘She’s a volunteer, one of the few we’ve had. She can handle the mission technically. Her nerve isn’t broken, according to the psychologists. In fact she’s powerfully motivated; she has a grudge against the Xeelee, and who can blame her? But we aren’t going to find many like her, Pirius.’

From the beginning Pila had complained bitterly about the pool of available candidates. ‘The superannuated and the criminal,’ she said. ‘That’s all that’s being made available to us. Crew who are useless anywhere else, and so won’t impede Marshal Kimmer’s own grand goals. And there are precious few of them . . .’

The fact was, in this war walking wounded were rare. Day after day the fragile greenships flew into Xeelee fire like moths into flames. If anything went wrong your chances of surviving were slim: death worked efficiently here.

Even ‘criminals’ were hard to find. Penal units were handed the worst, the most dangerous assignments, and if you happened to survive an action you were thrown back out again. Life expectancy was not long, the turnover rapid. But then if you fell out with a Doctrine cop you had demonstrated some incorrigible character flaw – and, deemed beyond hope of rehabilitation, you were eminently disposable.

But Pila had quickly found that even these battle-damaged antiques and failed renegades were hoarded, like every other resource, by jealous, empire-building local commanders. Pirius decided he was going to have to visit a penal detail to try to drum up volunteers. And that meant he would have to go to Quintuplet Base, where he knew at least one incorrigible rebel was still stationed – himself.

When he told her his decision Pila grinned, her eyes quite without humour. ‘For the first time I am glad I have been forced into this assignment. I will enjoy watching you confronting your own unresolved issues, Pirius.’

But he was able to put that aside for a while, as he had a much more agreeable chore to complete first.

A week after Pirius’s promotion, the first test flights of greenships modified to Nilis’s full design were scheduled. Flexing his squadron leader’s muscles, Pirius decided to take the very first flight himself.

So he found himself sitting in a greenship’s pilot blister, with Torec as engineer and the intimidating presence of Commander Darc as navigator. Before the great dislocation of Blue’s irruption into his life Pirius Red had actually completed his pilot training, but he had never flown in action. It was a huge relief to be aboard a greenship again, back where he belonged.

He checked over his ship. The greenship sat in its launch cradle on the tightly curving surface of Rock 492. The feather-light gravity of the dock touched the ship gently, and Pirius could see that the rails of the cradle had barely made a groove in the loose surface dust.

Light as a soap bubble it might be, but it was an ungainly beast even so. It was a superannuated fighter, one of just five begrudgingly donated so far by Marshal Kimmer and his staff. And it had been in the wars. The central body was scarred and much patched – and you could clearly see where the nacelle bearing the pilot’s pod had once been sliced clean through. This ship had been sent out again and again, until it was too battered to be worth fixing up: too worn out, in fact, for any use except Nilis’s complicated project.

This beat-up old bird would have been ugly enough if it had been left as nature and the Guild of Engineers intended. But Nilis had made things worse with his ‘enhancements’. Not one but two of Nilis’s patent black hole cannons had been fixed to its flanks, along with a bulky pod where the exotic ammunition for these weapons was stored. The whole thing was swathed in a tangle of cables and wires and tubing. The ruining of the greenship’s classic streamlined finish didn’t matter, of course, since a greenship never flew in an atmosphere. What did matter was how the massive pods attached to the main body affected the ship’s dynamic stability.

The greenship was a mess, no two ways about it. Pirius thought the ironic name Darc had given it was apt: Earthworm. This poor ship looked as capable of swooping gracefully through space as fat old Nilis himself.

But still this was the bird Pirius was going to fly today. And as he and his crew worked through their final preparations, he felt his heart beat that bit faster.

Then, with a soft command, he powered up his control systems. Much of the display was standard, concerned with handling the ship in its normal modes under the FTL drive or the sublight drives, after his years of training as familiar to Pirius as his own skin. Most of these displays were Virtual: only life support controls were hardwired, so they wouldn’t pop out of existence no matter what hit the ship. But now Nilis’s additions booted up. Designed in haste and patched in hurriedly, they overlapped each other as they competed for space, crumbling into flaring, angry-looking crimson pixels.

Torec was grumbling about this. ‘Lethe,’ she said. ‘It’s just as it was back in Sol system. You’d think they would have ironed this out by now.’

Commander Darc said, ‘We’re all under pressure, engineer.’

Despite Torec’s complaints, one by one the ship’s systems came up. When most of the flags shone green with ‘go’, Pirius snapped, ‘Engineer?’

‘It’s as good as it’s going to get,’ Torec said gloomily.

‘Then let’s get on with it.’

Pirius grasped a joystick and pulled it back steadily. He could feel the ship around him coming to life: the thrumming of the GUT-energy power plant, the subtle surges of the sublight drive. But as the ship lifted off the dirt he could feel an unwelcome wallowing as the ship laboured to cope with its additional mass. The inertia shielding seemed to be hiccupping too. He wasn’t surprised when an array of indicators turned red.

As they hovered over the dirt, his crew laboured to put things right. ‘The problem’s the power plant,’ Torec called. ‘The weapons systems have been patched into it. There’s enough juice to go around, in theory, but the problem is balancing the demands. Greenship power plants aren’t used to being treated like this.’

‘Work on it, engineer,’ Pirius said. ‘That’s what these trial flights are about, to show up the glitches and fix them.’

‘Well spoken, Squadron Leader,’ Darc said dryly. ‘But you might want to look at your handling. That extra mass has screwed our moments of inertia.’

Pirius said, ‘The nav systems have been upgraded to cope with the changes.’

‘Well, the patches don’t seem to be working. The central sentient thinks it’s stuck in one sick ship.’ Darc laughed. ‘It isn’t so wrong.’

‘We’ll deal with it,’ Pirius said grimly.

The crew continued to work until they had got the blizzard of red lights down to a sprinkling. Then, when he thought he could risk it, Pirius lifted the ship away from the Rock. The ascent was smooth enough.

Pirius glanced down at the receding asteroid. He could see the shallow pit from which they had lifted. Standing around it, in defiance of all safety rules, was a loose circle of skinsuited techs. These complex trials, as Nilis’s team tried desperately to turn their prototypes and sketches into a working operational concept, had drawn a lot of cynicism from these world-weary techs, especially the Engineers’ Guild types: these observers were here, he knew, not to watch a successful trial but to see a cocky pilot screw up, crash and burn. His determination surged. It wouldn’t happen today.

Darc sensed what he was thinking. ‘Give them a show, pilot.’

Pirius grinned, and clenched his fists around his controls. The Earthworm hurled itself into the sky, straight up. The sublight jaunt, peaking at around half the speed of light, lasted only a fraction of a second, but Pirius glimpsed blue-shift staining the crowded stars above him.

When it was over Rock 492 had gone, snatched away from his view. And the target Rock was dead ahead, exactly where it was supposed to be.

He felt a surge of triumph. ‘Still alive. Oh, Lethe.’ He was encased in red lights once more.

‘We need to stabilise the systems,’ Torec warned.

Pirius sighed. ‘I hear you, engineer,’ Once again the crew went to work, nursing their deformed steed; gradually the red constellations were replaced by an uncertain green.

The target, only a couple of hundred kilometres away, was another asteroid, a bit of debris probably older than Earth. This Rock had been used for target practice by crews from Arches for generations. It was impossible to tell if the immense craters that pocked its surface were relics of the asteroid’s violent birth or had been inflicted by trigger-happy trainees.

‘Look at that thing,’ Darc said. ‘Looks as if it has been cracked in two.’

Pirius said, ‘Let’s see if we can’t crack it again. Engineer, how are the weapons?’

Two threads of cherry-red light speared out from the pods on the Earthworm’s main body and lanced into the battered hide of the target Rock.

‘Nothing wrong with the starbreakers,’ Torec said.

‘Then let’s try the black hole cannon.’

‘My displays are green,’ said Torec. ‘Most of the time anyhow.’

‘Your course is laid in, pilot,’ Darc called from his navigator’s seat.

Pirius settled himself in his seat, smoothing out creases in his skinsuit. He stared at the Rock, trying to visualise his flight.

Nilis had explained his latest tactics carefully. The microscopic black holes fired by the cannon had been enough to destroy a Xeelee nightfighter, but they would be pinpricks against a Galaxy-centre black hole and the living structures that fed off it – unless, Nilis had determined, two holes could be fired off together. If the holes could be made to collide correctly they would emit much of their mass-energy in a shaped pulse of gravitational waves – and Pirius had seen, in the wreckage of Jupiter, how much damage that could do. If such a bomb were set off at the event horizon of Chandra, the great black hole would flex and ripple, ‘like a rat shaking off fleas’, as Nilis had said.

But such a feat required huge accuracy. The greenships were going to have to fly around the black hole at an altitude of precisely a hundred kilometres above the event horizon: ‘precisely’ meaning not more than ten metres out. Such a jaunt through the twisted space around a massive black hole was going to be ‘fun’, in Darc’s words, and the resistance of the Xeelee was going to make it more fun still. If they couldn’t achieve that degree of accuracy the mission was a waste of time.

So today’s test was crucial. If Pirius couldn’t hit a dumb piece of rock, then Chandra was out of reach.

As the systems stabilised, the crew grew quiet. They would have to work together tightly during this manoeuvre. As pilot Pirius would direct the line, navigator Darc was to check the accuracy of their trajectory, while engineer Torec worked the weapons. But the closest approach, during which they would have to fire the cannon, would happen in just a fraction of a second.

Darc said, ‘Pilot? I think we’re as ready as we’ll ever be.’

‘Roger that. Engineer?’

‘Do it.’

Pirius took his controls. The ship quivered, poised. ‘Now or never,’ he said. He closed his fists.

The Rock flew at him, exploding to a battered wall that seemed about to swat the greenship out of space. At the last moment the asteroid swivelled, dropped beneath his prow and turned into a lumpy landscape. Closest approach – but as the black hole cannon fired, it was as if the ship had taken a punch to the guts and red lights flared everywhere.

And then Pirius’s blister flooded with impact foam, and he was cut off, embedded in a rigid casing in the dark. It was over, as suddenly as that.

Frustration raging, he screamed, ‘Tactical display!’ A working sensor projected a tiny Virtual image on to the inner surface of his faceplate.

The cannon had actually fired, and dotted yellow lines, neatly sketched, helpfully showed the track of the black hole projectiles. They missed each other, and passed harmlessly through the loose bulk of the target Rock, which sailed on, ancient and serene. And at the moment of closest approach the ship had exploded. Three crew blisters came flying out of an expanding cloud of debris.

Only nine weeks left, he thought helplessly. Nine weeks.


Chapter 39

The universe inhabited by the spacetime-defect fauna was quite unlike that of humans. There was no light, for instance, for the electromagnetic force which governed light’s propagation had yet to decouple from the GUT superforce. But the spacetime-flaw creatures, huddled around their black holes, could ‘see’ by the deep glow of the gravity waves that crisscrossed the growing cosmos.

To them, of course, it had always been this way; to them the sky was beautiful.

The basis of all life in this age was the chemistry of spacetime defects, an interconnected geometric churning of points and lines and planes. Most life forms were built up of ‘cells’, tightly interconnected and very stable. But more complex creatures, built from aggregates of these cells, were not quite so stable. They were capable of variation, one generation to the next.

And where there is variation, selection can operate.

On some of the black hole ‘worlds’, fantastic ecologies developed: there were birds with wings of spacetime, and spiders with arms of cosmic string, even fish that swam deep in the twisted hearts of the black holes. ‘Plants’ passively fed on energy flows, like the twisting of space at the event horizons of the black holes, and ‘animals’, exploiters, fed on those synthesisers in turn – and other predators fed on them. Everywhere there was coevolution, as species adapted together in conflict or cooperation: ‘plants’ and ‘animals’, ‘flowers’ and ‘insects’, parasites and hosts, predators and prey. Some of this – the duets of synthesisers and exploiters, for instance – had echoes in the ecologies with which humans were familiar. But there were forms like nothing in human experience.

The creatures of one black hole ‘world’ differed from the inhabitants of another as much as humans would differ from, say, Silver Ghosts. But just as humans and Ghosts were both creatures of baryonic matter who emerged on rocky planets, so the inhabitants of this age, dominated by its own dense physics, had certain features in common.

All life forms must reproduce. Every parent must store information, a genotype, to pass on to its offspring. From this data is constructed a phenotype, the child’s physical expression of that information – its ‘body’.

In this crowded young universe the most obvious way to transmit such information was through extended quantum structures. Quantum mechanics allowed for the long-range correlation of particles: once particles had been in contact, they were never truly separated, and would always share information.

Infants were budded, unformed, from parents. But each child was born without a genotype. It was unformed, a blank canvas. A mother would read off her own genotype, and send it to her newborn daughter – by touch, by gravity waves. In the process, depending on the species, the mother’s data might be mixed with that of other ‘parents’.

But there was a catch. This was a quantum process. The uncertainty principle dictated that it was impossible to clone quantum information: it could be swapped around, but not copied. For the daughter to be born, the mother’s genotype had to be destroyed. Every birth required a death.

To human eyes this would seem tragic; but humans worked on different assumptions. To the spacetime fauna, life was rich and wonderful, and the interlinking of birth and death the most wonderful thing of all.

As consciousness arose, the first songs ever sung centred on the exquisite beauty of necrogenesis.


Chapter 40

The senior representative of the Guild of Engineers at Arches Base was called Eliun. He arrived for the review of the failed test flight with two aides. The review was held in a shabby conference room deep in Arches’ Officer Country. Eliun immediately made his way to the head of the table and sat comfortably, hands folded over his belly.

Nilis bustled among his data desks and Virtuals, his movements edgy and nervous. The scratch crew of the lost Earthworm were here, Pirius, Torec and Darc. All had survived the ordeal intact, save for Commander Darc whose broken wrist was encased in bright orange med fabric.

Pila took her place beside Pirius. Even after working closely with her Pirius couldn’t read the expression on her beautiful, pinched face. Perhaps she thought that with this latest failure this embarrassing and awkward project would be terminated at last, and she could return to the comforts of Earth and her slow, complicated ascent through the ranks of the Coalition civil service.

And, in one corner of the room, a Silver Ghost hovered, a sensor pack strapped to its equatorial line. It was the Ambassador to the Heat Sink. Two blue-helmeted Guardians, who had been assigned to it since Sol system, stood at its side, weapons ever ready. Nobody commented, as if having a Ghost here at a Core base was an everyday event. But the Navy guards posted at the door couldn’t help but stare.

The Guild-master was sleek, only a little plump, and his skin glistened as if he treated it with unguent. He wore a peculiar outfit covered with pockets, insignia, and little readout displays. It turned out to be a stylised skinsuit of a very archaic design. This commemorated a time when the Engineers had always been the first on the scene in case of some disaster. Those days were long gone, though, and Pirius Red learned that Eliun’s suit wasn’t even functional.

Though he was a master engineer, Eliun didn’t seem at all perturbed to be summoned to a review of a catastrophic engineering failure. But Pirius knew Eliun needed to defer to nobody here. The Engineers were independent of the Navy and the Green Army, and in particular of Training and Discipline Command, the powerful inter-service grouping that ran this base. In fact the Engineers were independent all the way to the top, to the Grand Conclave of the Coalition itself. And in the comfortable form of Eliun, Project Prime Radiant had found yet another institutional opponent.

Darc glowered at Eliun with undisguised hostility, and even Nilis seemed coldly angry. The atmosphere was tense, and Pirius suspected uneasily they were in for some fireworks.

He was restless himself. Since the test flight two more days had worn away, two days of no progress towards the goal.

Nilis called the meeting briskly to order. ‘You know why we’re here.’ He clapped his hands to call up a plethora of Virtual displays – far too much information, Pirius thought; it was typical of Nilis. ‘Let’s start with the basics.’

Once again the doomed Earthworm slid past the patient face of the target. Once again it blew apart, three fragile crew blisters careening out of the wreckage only just ahead of the main fireball. Pirius winced from embarrassment at having lost a ship, and at the uncomfortable memory of the breakup itself. Two days later he was still chipping bits of solidified impact foam off his skinsuit.

Nilis ran the failure again and again, at one-thousandth speed, then one ten-thousandth, then slower still. ‘You can see that the black hole cannon did fire successfully,’ he said. ‘But the structural failure occurred at that moment of firing.’ He nodded to Torec, the ship’s engineer.

Torec walked through key moments in Nilis’s Virtuals, picking out freeze-frame images and referring the audience to bits of technical detail. ‘Firing the black hole shells places the greatest stress on the ship’s systems as a whole.’ To provide a stable platform when the cannon fired, the greenship’s inertia adjusters had to keep the ship anchored in spacetime. But the recoil of these spacetime bullets put far more strain on the adjusters than they had been designed for. ‘Remember each shell has the mass of a small mountain. The energy drain is huge, the momentum recoil enormous. And unless the structural balance is exactly right, you get a failure. As in this case.’

She spoke well, Pirius thought with a mixture of envy and nostalgia. She had grown so much. The mixed-up cadet who had been press-ganged into flying with him to Earth a few months ago could never have made such a presentation.

Eliun spoke for the first time. ‘Show me the point of failure.’ His voice was like the man, oily, unperturbed.

Torec ran through a series of stop-motion images of the greenship at the moment of its terminal catastrophe, magnified so heavily they broke up into crowding cubical pixels. She showed the first instants of failure, using two bright red laser-pointer beams which intersected on the ship’s Virtual image. The point they picked out was a flare of light, right at the junction of the cannon pod with the main hull. In that first moment the failure looked harmless, but the ship hadn’t held together for another half-second. Skewered neatly by the criss-crossing beams, the point in space and time when the Earthworm had died was unambiguous.

Pirius knew that all this was irrelevant, to some extent. For him the greatest failures of the test flight had been navigation and accuracy. Even if they could overcome the problem of the damn ship blowing itself up in the moment of firing, to get the one hundredth of one per cent accuracy of positioning Nilis was demanding, the navigational control of the ships was going to have to be improved by an order of magnitude.

Idly Pirius glanced over his shoulder at the source of the laser pointers. They came from light globes that drifted at the back of the room. The beams’ location of the failure point on the Virtual had been precise to well within the size of a pixel on that much-magnified image. An idea hovered at the back of his mind, elusive. He tried to relax his thinking . . .

‘—Pirius.’

Nilis was calling his name. Commander Darc was glaring at him.

‘Sir, I’m sorry. I was just thinking that—’

‘Yes, yes,’ said Nilis impatiently. ‘I asked if you as pilot had anything to add to Torec’s expert presentation.’

‘No. I’m sorry,’ Pirius said.

Nilis harrumphed. Now he turned to Commander Darc, as the Earthworm’s navigator.

Darc had clearly been waiting for this moment. His strong face blank and threatening, he turned on Eliun, who had been looking faintly bored. ‘I have no report, Guild-master. Only a question.’

‘Go ahead, Commander.’

‘You’ve seen the report. You saw the summary before you walked into the room. How will you help us resolve this issue of structural integrity?’

Eliun spread his fingers on the table. ‘I’m sure your analysis, if sufficiently deep, will—’

‘Our analysis,’ Darc cut in. ‘Ours. But the Commissary’s project is a scratch operation that has been running on a shoestring for a matter of weeks. Whereas you have been running greenships for millennia.’ He leaned forward and glared. ‘I would like to know, Guild-master, why the Engineers have obstructed this project from the day Nilis came here.’

That unexpected shot got through Eliun’s defences; for an instant shock creased his face. But he said with quiet control, ‘Commander, I’ll enjoy speaking to your seniors about your future career path.’

Nilis bustled forward, his own agitation obvious, a vein showing in his forehead. This was the crux of the meeting, Pirius saw. Nilis said, ‘Well, that’s your privilege, Guild-master. But before we descend into personal attacks, shall we examine the issue? You see, faced with our cruel timescale, we’ve been struggling not only against a shortage of resources and antiquated test craft, but against – how shall I put it? – secrecy.

‘After the prototype work in Sol system, we’re now trying to integrate our new systems into a greenship’s design. But as the Commander implies we’ve been given nothing by your people on the craft’s technical aspects. Surely you have blueprints, records, practical experience you could offer us? And then there is the GUT engine itself. Again we’ve been given no documentation. Remember, we’re trying to use it to run black hole cannon! As we’ve tried to work our way through its antiquated interfaces, we’ve felt more like archaeologists than engineers. My eyes, you must have the technical knowledge we’re struggling to retrieve here! You’ve been running ships of more or less this design for, what – three thousand years?’

‘A little longer,’ Eliun said smoothly, ‘And not of “more or less” this design, Commissary – exactly this design.’

Darc eyed him. ‘Three thousand years of stasis. And you’re proud of that, are you?’

‘It’s clear that you misunderstand our objectives. Our mission is not innovation but preservation . . .’

The Guild of Engineers was an ancient agency. It had grown out of a loose band of refugees from the Qax Occupation, who had spent centuries stranded in space. When the Qax were thrown out they had come home, their antique technology carefully preserved. In the internecine struggles that had developed during the establishment of the Interim Coalition, mankind’s first post-Occupation government, the Engineers, with their ancient bits of technological sorcery and their proud record of resistance to the Qax, had been well-placed to grab some power for themselves. And they had kept their place at the highest levels of the Coalition ever since.

‘But you’re not engineers,’ Darc said contemptuously. ‘Not if you resist innovation. You’re museum-keepers.’

Eliun said, ‘Commander, our technologies reached their plateaux of perfection millennia ago. There can be no innovation that does not worsen what we have. We Engineers preserve the wisdom of ages—’

‘You pore over your ancient, unchanging designs, polished with use—’

‘—and we standardise. Have you thought about that? Commander, your pilots fly greenships of identical design from one end of this Galaxy of ours to the other. Think of the cost savings, the economies of scale!’

Nilis was as angry as Pirius had ever seen him. ‘But your perfect designs and your standardised parts lists are not winning the war, Guild-master! And – yes, I’ll say it now – in your obstructionism you seem bent on ensuring that this project, which might hasten the war’s end, never gets a chance to fly.’

Pirius laid a hand on Nilis’s threadbare sleeve. ‘Commissary, take it easy.’

Nilis shook him off. ‘If there’s one thing I can’t bear, Pirius, it is the hoarding of knowledge as power. There’s too much of that on Earth – too much! And I won’t have it here.’

Eliun said coldly, ‘And I won’t take lectures in duty from rogue Commissaries and junior naval officers.’

‘Then we are at an impasse. I suggest we adjourn this meeting until I’ve heard from Earth.’ Nilis turned to Pila. ‘Adjutant, would you please open a channel to Minister Gramm’s office, on Earth? I think we must appeal to the Minister, and through him to the Plenipotentiary for Total War and the Grand Conclave itself, where I hope this issue will be resolved.’

Eliun laughed in his face. ‘Commissary, don’t you understand? The Engineers have seats on the Conclave too.’

‘We will see,’ said Nilis darkly, and he stalked from the room.

Pirius felt oddly calm. He had sat through too many meetings like this. And he had been distracted from these fireworks by his vague thoughts about intersecting laser light. As the meeting broke up, he tapped Darc and Torec on the shoulders. ‘Listen. I have an idea . . .’

As they left the room they passed the Silver Ghost, which hadn’t moved or said a word during the interrupted meeting. Pirius wondered what emotions swirled beneath that glistening, featureless hide.

On the way, Pirius called ahead for a sim room to be set up.

Only a few minutes after ducking out of Nilis’s adjourned meeting, the three of them were once more sitting in their crew blisters, at the end of the outstretched limbs of the Earthworm. The Virtual simulation around them was faultless, although the target Rock looked a little too shiny to be true.

As they waited for the sim to finish booting up, Darc growled, ‘This is bringing back unhappy memories. Whatever you’re planning, Pirius, I hope it’s worth it.’

Pirius said hesitantly, ‘Commander – can I speak freely?’

Darc laughed.

‘The way you took on the Guild-master. I was surprised.’

‘Did you enjoy watching me blow my career?’

‘No, sir.’

‘Not that there’s much left to blow,’ Darc said. ‘Marshal Kimmer will see to that, once this project is over.’

Pirius said frankly, ‘When we started this, I’d never have thought you would come out fighting for the Commissary like that. With respect, sir.’

Darc grunted. ‘I don’t much like Nilis. I think he’s an irresponsible idiot, and his project is almost bound to fail. Almost. But in that “almost” is a universe of possibility. If there’s a chance we can win the war with it, we have to resource the project until the point at which it fails. That’s our clear duty. And I never imagined the kind of crass reaction and ass-covering conservatism that we have come up against, over and over. I’ve seen a side of our politics I don’t like, pilot, even inside the military.’

Torec said, ‘I suppose we have all come on a long journey.’

Darc said, ‘But if either of you repeat any of this to Nilis I’ll rip off your heads with my bare hands. Do you understand me?’

‘Received and understood,’ Pirius said.

With a soft chime the sim signalled it was ready to run.

Darc said, ‘It’s time you explained what we’re doing here, Pirius.’

‘I want to try an idea,’ Pirius said. ‘It came to me when Torec used those laser pointers in the meeting.’

‘Lasers?’ asked Torec, sounding baffled.

‘Bear with me. We’ll run through our approach to the Rock. Everything will be exactly as before. I’ve downloaded Torec’s structural analyses of the failure—’

‘So we’ll fall apart, like before.’

‘Maybe. But this time, Torec, I want you to fire the star-breakers as we go in.’

‘What’s the use?’ she asked. ‘They will only scratch the Rock’s surface. And if the cannon fails—’

‘Just do it. But, Torec, I want you to cross the beams . . .’

They both grasped the idea very quickly. It took only minutes to program new instructions into their weapons and guidance systems.

Once again Pirius took the controls; once again the ship swooped along its invisible attack arc towards the Rock. They ran the whole thing in real time, and, thanks to the simulator’s precise reproduction, the ship’s handling felt as clumsy as it had before.

But this time around, one second before the closest approach to the Rock, the starbreakers lit up. They swivelled and crossed at a point exactly a hundred kilometres below the ship’s position. So the Earthworm sailed in on its target through the sim’s imaginary space with an immense, slim triangle of cherry-red light dangling beneath it.

When the ship passed the rock, the crossed starbreakers dug deep into its impact-chewed surface. Dust fountained up: that point of intersection was lost in the Rock’s interior layers. Too low, then. But the guidance system, slaved to the starbreakers, jolted the ship upwards until the crossing point was touching the Rock’s surface, just stroking it, leaving little more than a furrow of churned-up regolith.

All this in the second of closest approach.

When the black hole cannon fired the projectiles sailed down the lines of the starbreakers and collided with each other at the point of their intersection, precisely one hundred kilometres below the ship.

The simulation software wasn’t up to modelling the collision of two point black holes, or to show realistically the detonation of an asteroid. But the ship, suffering the same structural failures as before, blew up pretty convincingly. The Virtuals melted away, leaving Pirius, Darc and Torec sitting side by side in a room walled with blank blue light.

Torec said, ‘So we’re going to use starbreakers as an altimeter. You think big when you want to, Pirius, don’t you?’

Darc brought up a re-run of the last moments. They had to see it with their own eyes before they believed it.

‘I think it worked,’ Pirius said.

Darc growled, ‘Pilot, you are learning understatement from that fat Commissary.’

Pirius allowed himself one second of self-congratulation. Then he stood up, pushing away the restraints of his couch. ‘We’ve a lot to do,’ he said. ‘We’ll need to see what we can do about improving the accuracy of the starbreaker mounts. They weren’t intended for pinpoint work like this. And we’ll have to slave the guidance properly to the starbreakers.’

‘Yes,’ Torec said, and she added with feeling: ‘I’d also like to find a way to fire these damn cannon without killing myself.’

Nilis came bustling into the sim room. ‘Here you are!’ he cried. He was cockahoop. He grabbed Pirius by the shoulders and shook him; for Nilis this was a remarkably physical display. ‘My boy – my boy!’

Darc said dryly, ‘I take it the Grand Conclave endorsed your stance, Commissary.’

‘In every particular. That polished oaf Eliun and his cronies have been ordered to cooperate with us, or else simply hand over their data to my technicians. The Conclave have backed me. They backed me! I have to pinch myself to believe it. Can you see what this means historically? The logjam at the top of human government is finally breaking up . . . Is the madness that has gripped us for so long at last falling away? And I couldn’t have done it without you, Commander!’

‘Don’t push it, Commissary,’ warned Darc.

Pirius thought this over. He was starting to get a sense of the drama unfolding around this strange project. Today a power centre as old as the Coalition itself had suffered a historic reversal. However this mission turned out, nothing would be left the same: twenty thousand years of history really were coming to an end here. And, in a sense, it was because of him.

With one finger Torec gently closed his mouth, which was gaping open. ‘So we beat another bureaucrat,’ she said. ‘Now all we’ve got to do is dive-bomb a black hole.’

‘Yes. How soon can we set up a fresh test flight?’

‘Tomorrow,’ said Darc. ‘And then we’re going to have to think about a training programme – how to fly this thing in anger . . . Always assuming you can find the crew to fly.’

‘We aren’t going to get bored, sir,’ Pirius said.

Darc laughed.

They made their way out of the sim room, talking, planning.


Chapter 41

As the young universe unfolded, some of the spacetime-chemistry races developed high technologies. They ventured from their home ‘worlds’, and came into contact with each other. Strange empires were spun across galaxies of black holes. Terrible wars were fought.

Out of the debris of war, the survivors groped their way to a culture that was, if not unified, at least peaceable. A multi-species federation established itself. Under its benevolent guidance new merged cultures propagated, new symbiotic ecologies arose. The endless enrichment of life continued. The inhabitants of this golden time even studied their own origins in the brief moments of the singularity. They speculated about what might have triggered that mighty detonation, and about whether any conscious intent might have lain behind it.

Time stretched and history deepened.

It was when the universe was very old indeed – ten billion times as old as it had been at the moment of the breaking of its primordial symmetry – that disaster struck.

Light itself did not yet exist, and yet lightspeed was embedded in this universe.

At any given moment only a finite time had passed since the singularity, and an object travelling at lightspeed could have traversed only part of the span of the cosmos. Domains limited by lightspeed travel were the effective ‘universes’ of their inhabitants, for the cosmos was too young for any signal to have been received from beyond their boundaries. But as the universe aged, so signals propagated further – and domains which had been separated since the first instant, domains which could have had no effect on each other before, were able to come into contact.

And as they overlapped, life forms crossed from one domain into another.

For the federation, the creatures which suddenly came hurtling out of infinity were the stuff of nightmares. These invaders came from a place where the laws of physics were subtly different: the symmetry-breaking which had split gravity from the GUT superforce had occurred differently in different domains, for they had not been in causal contact at the time. That difference drove a divergence of culture, of values. The federation valued its hard-won prosperity, peace and the slow accumulation of knowledge. The invaders, following their own peculiar imperatives, were intent only on destruction, and fuelling their own continuing expansion. It was like an invasion from a parallel universe. Rapprochement was impossible.

The invaders came from all around the federation’s light-speed horizon. Reluctantly the federation sought to defend itself, but a habit of peace had been cultivated for too long; everywhere the federation fell back. It seemed extinction was inevitable.

But one individual found a dreadful alternative.

Just as the cosmos had gone through a phase change when gravity had separated from the GUTforce, so more phase changes were possible. The GUTforce itself could be induced to dissociate further. The energy released would be catastrophic, unstoppable, universal – but, crucially, it would feed a new burst of universal expansion.

The homelands of the invaders would be pushed back beyond the lightspeed horizon.

But much of the federation would be scattered too. And, worse, a universe governed by a new combination of physical forces would not be the same as that in which the spacetime creatures had evolved. It would be unknowable, perhaps unsurvivable.

It was a terrible dilemma. Even the federation was unwilling to accept the responsibility to remake the universe itself. But the invaders encroached, growing more ravenous, more destructive as they approached the federation’s rich and ancient heart. In the end there was only one choice.

A switch was thrown.

*

A wall of devastation burned at lightspeed across the cosmos. In its wake the very laws of physics changed; everything it touched was transformed.

The invaders were devastated.

The primordial black holes survived – and, by huddling close to them, so did some representatives of the federation.

But the federation’s scientists had not anticipated how long this great surge of growth would continue. With the domain war long won, the mighty cosmic expansion continued, at rates unparalleled in the universe’s history. Ultimately, it would last sixty times the age of the universe at its inception, and it would expand the federation’s corner of spacetime by a trillion times a trillion times a trillion times a trillion. Human scientists, detecting the traces of this burst of ‘inflation’, the single worst catastrophe in the universe’s long history, would always wonder what had triggered it. Few ever guessed it was the outcome of a runaway accident triggered by war.

As the epochal storm continued the survivors of the federation huddled, folding their wings of spacetime flaws over themselves. When the gale at last passed, the survivors emerged into a new, chill cosmos. So much time had passed that they had changed utterly, and forgotten who they were, where they had come from. But they were heirs of a universe grown impossibly huge – a universe all of ten centimetres across.


Chapter 42

Quin Base shocked Pirius Red.

He was dismayed by the cramped corridors and heaped-up bunks of the barracks, the crowding, the stink of shit and urine and semen, the metallic odours of failing life-support systems. The people swarmed through their cavernous lairs, feeding and sleeping, shouting and wrestling and rutting. The only difference he could see between privates and cadets was the gleaming metallised pupils of the ‘veterans’. He thought their silvery stares made them seem inhuman, like huge, lithe rats, perhaps.

If he had been faced with hostility in the barracks back at Arches, here he was regarded with undisguised loathing. In fact the station commander, a stern prosthetic-wearer called Captain Marta, insisted he and Pila were accompanied by guards wherever they went.

Pila, oddly, didn’t seem disturbed by this squalor. ‘What did you expect? Pirius, you are a pilot; you are relatively skilled and intelligent, and in battle you would be expected to show individual initiative. The conditions of your upbringing and training reflect that. These cadets are animals to be thrown on to some dismal Rock to dig and fight and die. This is a war of economics, remember. How much do you think it is worth spending on their brief, wretched lives?’

Pirius wondered if she was wearing nose filters.

‘You just don’t fit in,’ said Enduring Hope.

‘Thanks,’ said Pirius dryly.

Hope and Pirius Red faced each other across the small room in Quin’s cramped Officer Country that had been commandeered for Pirius’s use. This engineer, who had flown with Pirius Blue aboard the Assimilator’s Claw in a different destiny, was one of the first candidates selected by Pila. Pirius Red had met Hope only before, across the courtroom during the hearing on the magnetar episode.

Hope seemed to regard Red as an inferior version of Blue. It was deeply disconcerting to be known so well by somebody Pirius had never properly met before – known, and judged, and found wanting.

‘You don’t belong here,’ Hope said. ‘Your adjutant doesn’t either, but she looks like an earthworm, and you can see she doesn’t care.’

‘How perceptive,’ murmured Pila.

‘You, though – you’re neither one thing nor the other. You’re not an earthworm, but you walk around like one. You want us to accept you, to take you back. Everyone can see it in your face. You’re needy. But you can’t come back. You’re polluted.’

‘Maybe,’ Pirius said tightly. ‘But I had no choice about what happened to me.’

Hope shrugged. ‘Doesn’t change the fact.’

‘And whatever you think about me, I have a job to do. I want you to help me do it.’ He outlined the assignment he wanted Hope to take. On Rock 492, Hope would be in overall charge of the ground crews. He knew Hope had been assigned to artillery batteries here on Quin, and he imagined Hope, a born engineer, would be attracted to the idea of getting back to working on ships.

But Hope said, ‘Why me? There are plenty of other engineers stranded on this Rock.’

Pirius shrugged, ‘I – I mean, Pirius Blue – once selected you for his crew. I have to trust my own judgement.’ He forced a smile at his own weak joke. ‘And remember, our duty isn’t to do what we want—’

Hope leaned forward, suddenly angry. ‘Don’t patronise me with creche slogans, you desk jockey. I know all about duty.’

‘I’m sorry. Look, Hope, I won’t have you assigned if you don’t want it. I want to work with you, not against you.’

Enduring Hope stood up. ‘I’ll do it if Pirius does it. I mean,’ he said caustically, ‘the real Pirius.’

Pirius Red faced other problems when he interviewed other candidates.

He was brought a young woman called Tili, who, it was said, had shown intuitive promise as a navigator before she had been banished to this dismal place for some irrelevant misdemeanour. Her condition shocked him. She had been wounded in action, and though her physical injuries were healed her eyes were wide and filled with an inchoate pain. He got off to a bad start when she wouldn’t even respond to her name. It seemed she had been one of a set of triplets; but since the other two had been killed she had insisted on being known only by her ‘family’ number, Three.

She wouldn’t volunteer for his squadron, but she would follow orders, she said. ‘But it makes no difference whatever we do.’

‘Of course it does—’

‘No. Ask This Burden Must Pass.’

‘Who?’

She shrugged, and sat apathetically until he released her.

After similar experiences with other cadets, as Burden’s name came up repeatedly, Pirius realised that to penetrate the strange, deviant culture of this base he was going to have to meet this front-line prophet.

And, as he had always known, he was going to have to confront his own future self.

This Burden Must Pass – or Quero, as Pila insisted on calling him – didn’t fit into this colony of child soldiers. He was too tall, too old, too experienced. He sat in Pirius’s commandeered office with a relaxed calm, and yet somehow dominated the room. He was centred, that was the word; he made Pirius feel young, unformed.

Pirius said, ‘You’re a good flyer. Your training record is clear about that.’

‘Thank you.’

‘And you’re good at keeping yourself alive. I’d want you in my squadron for those qualities alone.’

Burden nodded. But as he took in the notion that Pirius was offering him a flight post he avoided Pirius’s gaze, oddly. ‘Whatever you say.’

Pirius delivered his standard line. ‘I’m reluctant to draft you. I want volunteers, if I can get them; the mission is going to be tough enough as it is without reluctant conscripts.’

‘You’re wise.’

‘But the point is,’ Pirius said, ‘there are many others here on Quin who won’t consider coming with me unless you are there. I don’t understand the hold you have over them.’

‘I suppose I give them hope,’ Burden said.

‘It’s this philosophy of yours, isn’t it? You’re a Wignerian. You believe that all of this’ – he waved a hand – ‘will be wiped out when—’

‘When we reach timelike infinity,’ said Pila coldly. She regarded Burden with undisguised loathing. For all her cynicism, she was a strict Druzite and Burden’s nonconformity shocked her. ‘You’re only here because you’re an opinion former.’ She waved manicured fingers. ‘Out there, in that pit you call a barracks.’

‘I don’t want to form anyone’s opinion. I’m only myself.’

‘Garbage,’ Pila said. ‘I’m astonished the commanders here tolerate your deviance. I wouldn’t, for a second.’

‘You’ll get used to it. And after all it doesn’t matter. This burden must pass,’ Burden said, and he grinned.

‘In any case,’ she said, ‘it doesn’t make any difference if you join us or not. Because whatever we do, all of this will be erased anyhow, won’t it? And so what’s the point of getting out of your bunk?’

‘There is always a point,’ Burden said mildly. ‘All the worldlines contribute to the whole, in some sense beyond our understanding. And of course there are always the people around you. You must care for them, as they care for you. I do believe in timelike infinity, in the final convergence—’

Pirius nodded. ‘But we have a duty to behave as if it’s not so. As this is the only chance we get.’

Burden eyed him. ‘You understand. You and I – I mean, Pirius Blue – have had long discussions about these points. You’re deeper than you look, Pirius Red.’

‘Thanks,’ Pirius said. ‘Look, I’m not interested in your endorsement for myself, but it seems I need it to get my job done. Will you fly with me?’

Now the moment of commitment had come, and Pirius, watching Burden closely, thought he saw a flash of fear in his eyes. There were depths to this strange man, he realized. ‘You can refuse if you want,’ he said, groping for understanding.

But the instant had passed, and Burden’s smiling control returned. ‘I think you know I will accept.’

Pila snorted her disgust, but she turned another box in her checklist from red to green.

As Burden made to leave, he turned back. ‘One more thing.’

‘Yes?’

‘There have been rumours.’

‘Rumours?’

‘That you brought a Silver Ghost with you from Earth. A live Ghost.’

Pirius glanced at Pila, who rolled her eyes; they had had little cooperation from the Quin commanders over security. He said, ‘I can’t comment on that. And I don’t understand your interest anyhow.’

‘It doesn’t matter,’ said Burden.

Pirius sensed it actually mattered a great deal. There was much he didn’t understand about Burden, he thought – perhaps a lot Burden didn’t even understand about himself.

But there was no time to think about it now, because he had to face a still more difficult interview.

Pirius Blue was arrogant, cocky.

His face, of course, was Pirius Red’s own. But Red was shocked by how old he had become, even compared to his memory from the trial seven months ago, as if far more than a couple of years now separated them. And the infantry-standard silvered discs that replaced his pupils were eerie, glinting.

‘Let me get this straight,’ Blue said. ‘You want me to fly in your kiddie squadron. You want me to report to you.’

Red worked hard to keep his temper under control. ‘It isn’t unprecedented.’ That was true; he had had Pila look out the records. ‘There have been many instances of temporal twins serving together.’

‘Yes, but not with one under the command of another.’

‘What’s wrong with that?’

‘I’m you,’ said Blue. ‘Or rather, I’m what you wish you were. I’m the older, wiser, more experienced, better-looking you.’ He actually leered at Pila, trying to put her off. Red felt obscurely proud of the contemptuous loathing she projected back.

In his brief few days as a squadron leader, Red had begun to learn the elements of command. Now he summoned all that up. ‘Get this straight,’ he snapped, and Blue looked surprised at his tone. ‘I don’t like this situation any more than you do. But I’m stuck with it. I’ve got a mission, I’ve got my duty, and I intend to perform it.’

‘Don’t lecture me, you . . . you—’

‘What?’ Red stood up and leaned over the table. ‘What? What do you think I am? I’m not your clone. I’m not a cadre sibling, or a brother, or even a twin, I’m not some failed copy of you. I’m you. Maybe you resent my existence. But believe me, I resent yours far more. I’m here,’ he said. ‘So are you. Get over it.’

Blue shook his head. ‘If you’re drafting me—’

‘I’ve drafted nobody. I’m looking for volunteers.’ That seemed to surprise Blue. ‘I know you can do the job,’ Red said, ‘because I know myself that well.’

‘So you want me to volunteer.’

‘No. I want more than that. I want you to support me.’

‘Why? To make you feel good?’

‘No. Because you’ll bring with you good people, like Enduring Hope and Cohl.’

‘I’ll think about it.’

‘Crap. Tell me now, or walk away.’

Blue, staring boldly at him, shook his head. ‘You speak to me that way but you’ve no idea what I’ve seen here. None at all.’

‘Give me an answer.’

The silence stretched. Pila sat silently, evidently fascinated, as the two halves of Pirius, locked together by fate and mutual loathing, faced each other down.

Eventually Pirius Blue agreed. Pirius Red always knew he would, though the two of them would fight all the way to Chandra. After all, that was what he would have done himself.

As Blue turned to go, Red stopped him. ‘We’re going to have to learn to get along. We’ll always have seventeen years of our lives in common.’

‘So what?’ Blue snapped. ‘That’s the past.’

‘Aren’t you going to ask about her?’ Blue’s back stiffened. ‘Who?’

‘Torec. Come on, Blue. We need to talk it over.’

Blue shrugged. ‘There’s nothing to talk about. She’s your Torec. Mine is . . . lost in a timeline that’s never going to exist. You get used to it.’ And he walked out.


Chapter 43

The monstrous swelling of the age of inflation was over.

The universe continued to expand, more sedately than before, but relentlessly. Still phase changes occurred, as the merged forces broke up further, and with each loss of symmetry more energy was injected into the expansion.

The release of the electromagnetic force from its prison of symmetry was particularly spectacular, for suddenly it was possible for light to exist. The universe lit up in a tremendous flash – and space filled immediately with a bath of searing radiation. So energetically dense was this first exuberant glow that it continually coalesced into specks of matter – quarks and anti-quarks, electrons and positrons – that would almost as rapidly annihilate each other. There were no atoms yet, though, no molecules. Indeed, temperatures were too high for the quarks to combine into anything as sedate as a proton.

The primordial black holes, surviving from the age of spacetime chemistry, again provided some structure in this seething chaos; passing through the glowing soup they would gather clusters of quarks or anti-quarks. Though the quarks themselves continually melted away, the structure of these clusters persisted, and in those structures were encoded information. Interactions became complex. Networks and loops of reactions formed, some reinforced by feedback loops.

Certain consequences inevitably followed. For this universe it was already an old story – but it was a new generation of life.

But this was a universe of division. For every particle of matter created there was an antimatter twin. If they met they would mutually annihilate immediately. It was only chance local concentrations of matter – or antimatter – that enabled any structures to form at all.

In these intertwined worlds of matter and antimatter, parallel societies formed. Never able to touch, able to watch each other only from afar, they nevertheless made contact, exchanging information and images, science and art, reciprocally influencing each other at every stage. Mirror-image cultures evolved, each seeking to ape the achievements of the unreachable other. There were wars too, but these were always so devastating for both sides that mutual deterrence became the only possible option. Even a few impossible, unrequitable parity-spanning love affairs were thrown up.

The fundamental division of the world was seen as essentially tragic, and inspired many stories.

The various matter species, meanwhile, were not the only inhabitants of this ferocious age. They shared their radiation bath with much more ancient life forms. To the survivors of the spacetime-chemistry federation this age of an endless radiation storm was cold, chill, empty, the spacetime defects which characterised their kind scattered and stretched to infinity. But survive they had. Slowly they moved out of their arks and sought new ways to live.


Chapter 44

In the end it took a whole week before Pirius had assembled his team of thirty, including himself and Torec, to serve as primary crew, and nine others as backups. But now there were only seven weeks left before Kimmer’s deadline, and serious work on training and development hadn’t even begun.

Pirius brought his recruits, from Quin and elsewhere, back to Rock 492. Even that was a budget operation; he and Pila had to scrounge spare spaces on scheduled transport ships.

On the journey back from Quin, he couldn’t avoid his other self. But whenever they passed each other, their tense silence was chill. Everybody stared, fascinated.

Once back at 492, Red called Burden and Pirius Blue to the office he had had Pila set up. They stood side by side, at attention, but somehow Blue made his insolence show.

‘I need two flight commanders,’ Pirius Red said without preamble. ‘So you can guess why I called you here.’

Burden and Pirius Blue glanced at each other.

Burden frowned. Again he seemed oddly evasive. But he said, ‘It’s not a responsibility I want. But I wouldn’t turn it down.’

Pirius Red nodded. He turned to Blue. ‘And you?’

Blue was contemptuous. ‘Do I have a choice?’

Red snapped angrily, ‘More choice than you gave me when you came back from that magnetar. Look, from my point of view you’re neither of you ideal candidates. Burden, frankly, I’m suspicious of what’s going on in your head.’ Burden looked away. ‘And Blue – I know you too well, and we’ll never get on. But I need you both; you’re the best I can find. Blue, you of all people know that.’ 407

He waited. At length, Burden accepted the job, but distantly. Blue nodded curtly.

Red was relieved beyond words.

Now he was able to bring both Blue and Burden further into his confidence. All they had known up to this point, like the other candidates, was that the mission would involve difficult flying with novel technology. He began to explain what the target would be.

‘You’re insane,’ said Pirius Blue. ‘We’re going to strike at Chandra itself?’ But Red saw that his eyes were alive with excitement.

Red said carefully, ‘You want me to take you off the mission? I could do that, though you know too much now; you’d have to be kept in custody until the flight was over.’

‘And let somebody else fly this?’ Blue grinned; he looked feral. ‘Not a chance.’

Pirius turned to Burden. ‘What about you?’

Burden seemed more troubled. ‘This could shorten the war.’

‘Or lengthen it,’ Blue said, ‘if it goes wrong badly enough.’

‘Either way,’ said Burden, ‘things must change.’

Pirius nodded. ‘Does that trouble you?’

‘Whatever we do doesn’t matter. Not in the long run. And it’s a noble action.’

Pirius had trouble decoding that glimpse of an alien mindset. ‘Does that mean you’re in?’

Again Pirius perceived a flash of fear. Blue saw it too, and glanced at Burden, worried.

But Burden straightened his shoulders. ‘Yes, sir!’

Once the last transport had docked, Pirius Red brought his recruits to 492’s largest pressurised dome and had them draw up in good order before him. With Pila at his side, he stood awkwardly on a crate, the only rostrum he could find.

He looked along their lines, at Jees’s clunky artificial torso, at the anomalously old like Burden, at damaged children like Three – and, Lethe, at his own sullen, other-timeline face. He found it hard to believe that there had been such a rabble drawn up anywhere on the Front in all this war’s long history.

Nevertheless they were a squadron, and they were his.

‘Forty of us,’ he said. ‘Forty, including Pila here, my adjutant. And this is our base. It isn’t much, but it’s ours. And we’re about to be transferred into Strike Arm. We’re a squadron now. And we’re special,’ he said.

There was a guffaw, quickly suppressed.

‘So we are,’ Pirius went on. ‘We are a special generation, with a special duty, a privilege. The Galaxy centre engagement with the Xeelee began three thousand years ago. And we are the first generation in all those long years to have a chance of winning this war – of winning the Galaxy itself. Whether we succeed or we fail, they will remember us, in the barracks rooms and the shipyards and the training grounds, and on the battlefields, for a long time to come.’

The crews stood silently and stared at him. His words had sounded empty, even to him. His self-doubt quickly gathered.

Enduring Hope spoke up. ‘We need a name.’

‘What’s that?’

‘A name. For the squadron. Every squadron needs a name.’

Pila murmured a suggestion in his ear, and he knew it was right. ‘Exultant,’ he said. ‘We are Exultant Squadron.’

They continued to stare. But then Pirius Blue, his own older self, raised his hands and began to clap slowly, deliberately. Burden joined in, and Hope, and others; at last they were all applauding together.

When he had dismissed them, Pirius turned to Pila. ‘Thank you,’ he said fervently.

She shrugged. ‘Next time you make a speech I’ll draft it for you.’ A sheaf of Virtuals whirled in the air before her. ‘In the meantime, Squadron Leader, we have work to do.’


Chapter 45

Among the cultures of matter and antimatter, clinging to their evanescent quark-gluon islands in a sea of radiation, a crisis approached.

As the universe cooled, the rate of production of quarks and antiquarks from the radiation soup inevitably slowed – but the mutual destruction of the particles continued at a constant rate. Scientists on each side of the parity barrier foresaw a time when no more quarks would coalesce – and then, inevitably, all particles of matter would be annihilated, as would the precisely equal number of particles of antimatter, leaving a universe filled with nothing but featureless, reddening light. It would mean extinction for their kinds of life; it was hardly a satisfactory prospect.

Slowly but surely, plans were drawn up to fix this bug in the universe. At last an empire of matter-cluster creatures discovered that it was possible to meddle with the fundamental bookkeeping of the cosmos.

Human scientists would express much of their physics in terms of symmetries: the conservation of energy, for instance, was really a kind of symmetry. And humans would always believe that a certain symmetry of a combination of electrical charge, left- and right-handedness, and the flow of time could never be violated. But now quark-gluon scientists dug deep into an ancient black hole, which had decayed to expose the singularity at its heart. The singularity was like a wall in the universe – and by reaching through this wall the quark scientists found a way to violate the most fundamental symmetry of all.

The imbalance they induced was subtle: for every thirty million antimatter particles, thirty million and one matter particles would be formed – and when they annihilated, that one spare matter particle would survive.

The immediate consequence was inevitable. When the antimatter cultures learned they were to be extinguished while their counterparts of matter would linger on, there was a final, devastating war; fleets of opposing parity annihilated each other in a bonfire of possibilities.

Enough of the matter cultures survived to carry through their programme. But it was an anguished victory; even for the victors only a fraction could survive.

Another metaphorical switch was pulled.

Across the cooling cosmos the mutual annihilation continued to its conclusion. When the storm of co-destruction ceased, when all the antimatter was gone, there was a trace of matter left over. Another mystery was left for the human scientists of the future, who would always wonder at the baffling existence of an excess of matter over antimatter.

Yet again the universe had passed through a transition; yet again a generation of life had vanished, leaving only scattered survivors, and the ruins of vanished and forgotten civilisations. For its few remaining inhabitants the universe now seemed a very old place indeed, old and bloated, cool and dark.

Since the singularity, one millionth of a second had passed.


Chapter 46

Running behind a grav shield was like flying into an endless tunnel.

From her pilot’s blister Torec looked ahead, through the usual clutter of Virtual warning flags, at a wall of turbulence. The result of the gravastar shield’s spacetime distortions, it was like a breaking wave front, roughly circular, blue-white Core light mixed up and muddled and somehow stretched out in a way that hurt her eyes. There was something deeply unsettling about it, she thought, something that offended her instincts on some profound level.

When she glanced around she could see bright green sparks arrayed around her field of view. They were the other greenships of her flight, which was led today by Pirius Blue, high up there in Torec’s sky – Blue, the weird, embittered future-twin version of her own Pirius, who had unaccountably been made flight commander.

The squadron was learning how to fly in formation, and with the grav shield. This was Torec’s second training run of the day, her tenth of the week so far, and in the turnarounds she hadn’t caught a great deal of sleep. But she put aside her eyeball-prickling fatigue and peered ahead, trying to stay focused on the peculiar phenomenon that might one day save her life, if it didn’t kill her first.

The gravastar shield was something not quite of this universe, and the product of inhuman Ghost technology too. No wonder it looked weird. But the theory of its use was simple. Just fly in behind the grav shield, keep to your formation, follow your leader. The flaw was receding from her at nearly lightspeed, and it was her job to keep her greenship plummeting after it, tucked up into this more-or-less liveable pocket of smooth spacetime, not so close that the tidal stresses and fallout from the shield itself were so severe that they would destroy you, and yet close enough that the Xeelee could have no foreknowledge of your approach, because – and it still took her some hard thinking to grasp this – you were effectively in another universe.

At the centre of her field of view was a greenship tucked right in behind the wall of curdled horror. That ship, the ‘shield-master’ as the crews called it, was laden with the grav field generators. Today it was piloted by Jees, the sullen, determined prosthetic rescued from admin duties by Pirius Red, now proving to be one of the best pilots in Exultant Squadron. There was nobody Torec would have preferred to see up there at point than Jees; if anybody could manage the propagation of a kilometre-wide wavefront of spacetime distortion it was her.

But as Torec watched, that central green pinpoint wavered, just subtly. It was enough to send alarms sounding in Torec’s head long before her Virtual displays lit up with more red flags.

Jees was having stability problems. Already Torec could see the shimmering of the grav shield front and spacetime distortions heading back down the ‘tunnel’ towards her own ship. They made the images of the more distant stars ripple and swarm, as if seen through a heat haze.

‘Here we go again,’ she called. ‘Brace for impact.’

‘Pilot, engineer. I got it. Locking down systems.’ That was her engineer, Cabel, very young, very intense.

Torec called, ‘Navigator? What about you?’ When there was no reply, she snapped, ‘Three. Lethe, girl, wake up.’

Tili Three called back, ‘Uh – pilot, navigator. I’m sorry—’

‘Don’t be sorry. Just do your job.’ She glanced at her displays. ‘Impact in thirty. Twenty-nine . . .’

Cabel, seventeen years old, was very able, and had completed his training for this flight in days. He was one of Pirius Blue’s ‘baby rats’, as Pirius Red put it a bit sourly, rescued by Pirius’s older self from the lethal servitude of Quin. Having worked with Cabel intensely, Torec backed Blue’s judgement.

Tili Three was another baby rat – but she was different. If anything she was intrinsically smarter than Cabel. Though she had come into the squadron without having completed her basic navigator training Pirius Blue had insisted on pushing her into Exultant, and now she had wound up in Torec’s crew. Torec had no doubt about her basic ability, in the classroom. But on these training runs – Lethe, even in the sims – she just couldn’t cut it. And so it seemed to be now.

The ripples washed down the tunnel at her. They were intense pulses of gravity waves. Torec saw the lead ships thrown from side to side, like bits of dirt on turbulent water. She braced.

The spacetime wash hit. The stars frothed around her. The ship pitched so violently she could feel it in her gut, even through the inertia shielding. She struggled to hold her line.

The trouble was, the grav shield was fundamentally unstable. No, worse than that, it actually was an instability, a fizzing, nonlinear flaw in spacetime. That was why it propagated in the first place, like a breaking wave. So having set it off, if you let it run by itself, it would push up to lightspeed and then disperse in a spectacular, bone-shaking explosion – or else it would collapse back into sublight, dissipating its energy. The propagating grav shield was an edge-of-chaos phenomenon, and had to be tweaked continually by the shield-master if it was to hang together.

But even here, in the calm, flat spacetime around Arches Base, it was all but impossible to hold everything together. Sailing along behind the shield was a constant strain, even when things went well. If the shield so much as wobbled, the little ships in its wake bobbed like motes of dust.

The ships handled badly too. In theory the prototype stage had passed and they were into flight development, and these ships, fitted with the project’s new technologies, were the configuration they were supposed to fly into the centre of the Galaxy. But it had been only ten days since the first of them had come out of Enduring Hope’s workshops; they were lash-ups, and they flew like it.

Torec was having a particularly tough time. She wasn’t the best pilot in Exultant Squadron, she accepted that. And she was in Blue’s flight. Because of their complicated past, she thought. She had been with him in some other timeline, and was with his own younger self now. Torec felt Blue had given her the roughest assignments, the worst ships, the greenest crews. And she knew she was never going to be allowed a crack at the most prestigious assignment of all, which was to pilot the shield-master itself.

Well, she wasn’t going to fail, not today.

As red flags flared throughout her cabin, she grasped her controls and tried to stabilise her ship. But it wallowed, its moments of inertia all wrong. Laden with its heavy singularity cannon it was desperately unresponsive; it was like trying to run with a laden pack on her back.

When she thought she had control she called, ‘All right. Navigator, this is the pilot. Plot us a way out of here.’

There was no reply. When Torec glanced out of her pod she could see Three sitting in her blister, strapped in like a toy while red-flag Virtuals flared around her and the sky wheeled. ‘Three. Three!’

‘Give it up, pilot,’ Cabel snapped.

‘No, damn it. Navigator!’

‘She’s frozen. We don’t have time for this. Aim for altitude ninety. Take us straight up and out of this shit.’

A quick check of her own tactical displays showed he was right. If they weren’t capable of plotting an orderly way out, straight up and out of the gravastar wake was the only way to save the ship. She dug her hands into her displays once more, clenched her fists and yelled her anger.

The greenship tipped up and shot out of the turbulent wake of the grav shield, and into the sanctuary of flat, smooth space.

At the end of each day Pirius Red held an ‘issues meeting’. Pila was at his side, quietly running the formal side of the meeting. Pirius Blue and Burden were there too, along with Enduring Hope, Red’s representative among the ground crew.

Today Torec attended too. She was a bit of human warmth alongside his adjutant, a woman from the other side of the Galaxy who hated his guts, and the two flight commanders, a distracted religionist and his own embittered future self. But Torec’s flight had crashed out today, and he knew she was bringing him issues, not emotional support.

A lot of the problems right now seemed to centre on the use of the gravastar shield. So he had asked the Silver Ghost, the Ambassador to the Heat Sink, to sit in. The Ambassador’s huge, hovering form seemed to fill the little room, somehow sucking out its warmth. Burden was fascinated by the Ghost, but the two hard-faced Guardians who accompanied it everywhere ensured the only contact it had with anybody was formalised and specific.

Over a week of meetings like this, a trick Pirius had learned was to start with positives, and that was what he did now – and they were pretty big positives too.

The main elements of the flight training programme concerned the use of the new CTC processors for rapid tactical response, precision bombing and formation flight in the wake of a grav shield. Well, there had been no significant problems with the CTC technology. Likewise the precision flying was going well. The pilots were getting used to the new dynamics of their clumsily modified ships. The starbreaker sighting technique he had come up with, perhaps because it had been figured out by a pilot in the first place, was fitting in easily with their methodology and instincts.

‘The only bad news I can see in these areas,’ Pirius Red said, summing up, ‘is that it mightn’t be possible to give everybody enough time on the new gear. I’ve requisitioned as much sim time as I can . . .’ But everybody knew simulations were no substitute for hands-on experience in a real craft. Besides, the technology was being modified so rapidly that the sim designs were quite often a day or two behind the real thing anyhow.

Pirius Blue stared at him, as always judgemental, hostile. ‘And you think that’s a minor problem? That we might fly into combat without everybody even having had time to try out the new gear?’

‘I didn’t say minor,’ Red said testily. ‘It’s something we can minimise. Juggling the schedules, accelerating sim upgrades—’

They argued on about the training issues for a while. Red let it run, trying to pick out positives and identifying actions they could take.

Eventually the talk turned to the gravastar, the centre of most of their issues.

Burden passed Pirius Red a data desk. ‘I’ve a summary of the stats here,’ he said. ‘To date the longest formation flight we’ve managed is two hours.’ Everybody knew they would need to fly behind the shields for six hours to reach Chandra.

Blue said, ‘We just have to go back and keep trying until we get it right.’

‘But that’s wearing out the crews,’ Burden said evenly.

Enduring Hope raised a hand to speak. ‘Not only the crews,’ he said firmly. ‘You have to think about the ships as well. Maybe it isn’t obvious to you glamour-boy pilots, but even when you don’t get a catastrophic failure, every time you fly you’re fatiguing the structure and the systems. We are going to have to use at least some of these ships in anger. And if we’ve worn them out even before we’ve finished training—’

‘I hear what you say,’ Pirius Red said. ‘What I don’t know is what to do about it.’

Blue said, ‘Our problem isn’t our ships, or our people. It’s that damn grav shield. If it stayed stable we could track it for six hours – or ten, or a hundred. But we can’t keep it stable. We can fly our ships, but we can’t fly the shield.’

‘Ah,’ said Burden. ‘And why? Because it’s Ghost technology, not human.’

Pirius Red took a deep breath. He’d been prepared for this moment. ‘So,’ he said slowly, ‘we need a Ghost to fly it.’

In the shocked silence that followed, Torec helped him out. ‘That is what we did with the prototype, back in Sol system, and for the exact same reasons. A Ghost has to fly Ghost technology.’

The Ghost, which had been hovering like an immense soap bubble, suddenly drifted half a metre forward. It altered the geometry of the meeting, disturbing everybody.

Pirius Blue rubbed his nose, a gesture Red always found irritating. He said without emotion, ‘Are you serious? Are you suggesting that you allow a Silver Ghost to fly on a human combat mission?’

Red stared him down. ‘I felt the same, remember.’ He had told Blue about his experiences on Pluto, how he had felt when first confronted by a Ghost. ‘The mission is more important than anything else.’ He dared Blue to contradict him.

Blue looked disgusted.

Enduring Hope shrugged. ‘A Ghost in the cockpit? So what? If you’re going to stop smashing up my ships, you can train rats to fly for all I care.’

Burden’s reaction seemed more complex. ‘The question is, will our crews fly with a Ghost? We have been trained from birth to despise their sleek hides.’

Pirius Red nodded. ‘I understand, believe me. If we do this I’ll join the first flight myself. Show the way.’

‘Good,’ said Burden. ‘But also – I have to ask – will a Ghost fly with humans?’

‘It did back in Sol system,’ Torec said.

‘But that was a technology proving exercise. This is combat training. We are enemies, remember.’

Pirius turned to the Silver Ghost. ‘Ambassador?’

The Ghost rolled, its subtle change of posture somehow indicating it was listening.

‘You’ve heard what we have to say. Are you willing—’

‘I anticipated the request.’ Virtual schematics scrolled through the air in front of it. ‘I have taken the liberty of preparing a plan. We could be ready to fly tomorrow.’

That left them all speechless.

Pirius Blue said coldly, ‘I wonder whose agenda we are really following.’

Pirius Red broke up the meeting, trusting his people to figure out the actions required to achieve the new plan.

After the others had gone, Torec stayed behind. ‘Pirius, I need to talk to you. About Tili Three.’

‘I saw your log.’

‘She isn’t going to cut it.’ Torec shook her head, as miserable as if this was her own failure. ‘I don’t think it’s a lack of ability, or courage. And it’s nothing to do with her prosthesis. It’s just that she’s been through too much down on Quin. She’s burned out.’

This would be the fourth crew member Pirius had lost like this. The attrition rate was worrying, but there was nothing he could do about that; for some, this assignment was simply too tough.

Torec was upset. ‘I hate to raise this. I don’t want her hurt.’

‘Don’t worry. I’ll sign her off as unfit for duty.’ If he didn’t, she could be marked down as ‘Lacking Moral Fibre’ – in the barracks, one of the worst stigmas you could have attached to your character. ‘Talk to Blue,’ he told Torec. ‘He can break it to her.’

Thanks,’ she said. She glanced around; seeing the room was empty, she gave him a peck on the cheek. ‘You’re a good man, Squadron Leader.’

She hurried out. Pirius stared after her, bemused.

Pirius Red decided to hotfoot it to the refectory while he had a chance, but Nilis waylaid him.

Even here on 492, while the squadron got itself together, Nilis was continuing to work on his multi-faceted studies of Chandra’s mysteries. But he was still encountering baffling obstructions. ‘It’s immensely frustrating,’ he would say. ‘After all the clock is counting down for me too. At this rate we will have destroyed Chandra before we know what it is!’

To Pirius’s relief, though, he didn’t want to talk about the black hole today.

‘I watched the transcript of your meeting,’ the Commissary said. ‘Abbreviated, of course.’

Pirius frowned. ‘Do you think I’m wrong to allow the Ghost to lead us?’

‘I don’t know if you’re right or wrong – and nor do you, until you try it. But it’s certainly a good idea.’ Nilis smiled. ‘You’ve come a long way since Pluto, Pirius. I’m proud of you. You are becoming able to rise above your first reactions, your conditioning. I think it’s called maturity.’

Well, perhaps. Pirius had thought this over before the meeting, knowing he had to float the possibility. He told himself he had no qualms about using the Ghost: whatever it took to get the job done. Pluto was far away, weeks ago. But even so it had been odd seeing Burden and Hope trailing a Silver Ghost as it headed out of the room; Blue’s face, a cold mirror of his own, had been like his own conscience. Had he really matured since Pluto? Or was he compromised by contacts with earthworms, as Blue kept telling him?

Nilis said, ‘If I may I’ll ride along with you tomorrow, on this remarkable flight. As a Virtual passenger, I mean,’ he added hastily.

‘Why? Because it’s historic?’ Pirius, over-stressed, overworked, felt irritated. ‘To be frank, Commissary, I don’t think many of us are thinking about history right now.’

Nilis winked. ‘Ah, but history never stops thinking about you, pilot.’

For some reason that chilled Pirius. ‘We might not end up with any crew capable of flying anyhow,’ he said bleakly. ‘We lost another one today.’

‘Tili Three? I know. But you did the right thing, Pirius. You showed compassion.’ Nilis smiled, his face crumpling slightly. ‘I’m no military man, but I believe this is called “leadership”. I have the feeling that if you keep this up, you’re going to become the kind of stubborn, loyal, dependable, inspirational fool who soldiers have always followed, to glory or their deaths.’

Hotly embarrassed, Pirius looked away. ‘I wouldn’t know, sir.’

‘Of course not, of course not.’ Nilis stared at Pirius with his big, moist eyes, and his expressive face was creased with concern. ‘And how are you in yourself?’

‘I’m fine,’ Pirius snapped. He gazed back defiantly for a moment, but when Nilis waited for more, he weakened. ‘I’m doing my best,’ he said. ‘It’s just there is so much to do.’

Nilis laid his warm, heavy hand on Pirius’s shoulder. ‘Listen to me. You’re doing all that could be asked of you. If you manage to get your hastily assembled crews of veterans and misfits through such a challenging training programme, and in a few weeks – that in itself will be a massive achievement, regardless of how the mission turns out.’ Nilis straightened up. ‘Remember this, though: you are your own most important resource. Make time for yourself. Lean on Pila more. Make sure you rest properly, eat, all the rest of it. Don’t neglect the biology. I’m relieved you decided to fly yourself tomorrow. Remember, I pushed for you to be squadron leader in the first place because you’re the best pilot I’ve ever encountered. So keep up your own training. And another thing . . .’

Pirius, his stomach rumbling, resumed his walk to the refectory. Nilis trailed him, advising, hectoring, arguing, his eyes bright and earnest.

So the next day Pirius Red found himself free of his desk, at the controls of a greenship, and ‘flying down the tunnel’, as the crews were starting to call it. Ahead of him was the oscillating, turbulent, eye-watering disc of a grav shield, and around him were walls of distorted spacetime.

The little constellation of greenship lights was steady. The flight, under Burden’s command – Pirius had been careful to relegate himself to a mere pilot’s role – was going well.

Right at its heart was the shield-master ship piloted by Jees. The best pilot in the squadron, in this most difficult of environments, was once again flying steady and true. Pirius had assigned Torec to serve as Jees’s navigator today – but in her engineer’s pod was the massive form of the Silver Ghost, working the grav shield generators.

Unconventional it was, but it seemed to be working. Even Pirius’s own flight had been smooth, though he had deliberately taken on board two comparative rookies has his own navigator and engineer. Up to now, the flight couldn’t have conformed more to plan if this had been a sim, even though no flight which was a surf along the stitched-up interface between one universe and another, with a Silver Ghost as guest engineer, was ever going to be routine.

As the record time of two hours flying behind a shield approached, Pirius felt some of the tension seep out of his body.

Nilis, a Virtual uncomfortably lodged in the cockpit with Pirius, was, after the first hour or so, relaxed enough to dip into the comms loops between the ships. He was particularly intrigued by the conversation between This Burden Must Pass, the notorious Friend of Wigner, and the Silver Ghost in the lead ship. Burden was taking the chance of talking to the Ghost away from its Guardians.

‘And so you believe,’ came the Ghost’s simulated voice, ‘that this universe is essentially transient – all you sense, all you achieve, even your experiences of your inner self will pass away.’

‘Not transient, exactly,’ Burden called back. ‘Just one of an uncountably infinite number of possibilities which will, cumulatively, be resolved at timelike infinity, after the manner of a collapse of quantum functions.’

‘But in that case what basis for morality can there be?’

‘There is a moral basis for every decision,’ said Burden. ‘To show loyalty to one’s fellows – to put oneself in harm’s way for the sake of one’s species. And while this is only one out of a myriad timelines, we believe that the, umm, the goodness in each timeline will sum at the decision point at timelike infinity to gather into Optimality . . .’

‘Fascinating,’ Nilis said to Pirius. The Commissary whispered, as if he might be overheard, ‘They are fencing, in a way. Each knows far more about the other’s beliefs than either is prepared to reveal. Fencing, and yet looking for common ground.’

Pirius Red was light on moral philosophy. ‘That stuff about putting one’s self in the way of harm for others – that sounded like Doctrine to me.’

‘So it is,’ Nilis said. ‘Much of the Friends’ “philosophy” is actually recycled Druzism – as you’d expect, given the environment it sprang from. Hama Druz seems to have believed that self-interest is the primary driver of any unthinking human action. He said that soldiers are therefore the only moral citizens of any society because only they have demonstrated their selfless morality by putting themselves in harm’s way.’ He sniffed. ‘Of course Druz ignored the plentiful evidence of kinship bonds among the animals and insects – an ant isn’t driven by simple selfishness – and he certainly ignored Coalescences, human hive societies which were plentiful even in his day. Druz was a good sloganeer, and he obviously was a key figure in human history, but he really wasn’t a very sophisticated thinker. I’ve always found his arguments terribly one-dimensional – haven’t you?’

Even now Pirius was horrified by such blasphemy, and he deflected the remark. ‘There’s more than just Druzism in Burden’s beliefs.’

‘Oh, of course. The other element is this basic notion that this universe is an imperfect place that can somehow be fixed. It’s an expression of a feeling of betrayal, you see, a sense that one’s life is irredeemably imperfect and can never be made good. I can quite understand such a creed arising in a society of child soldiers – deliberately kept in miserable conditions as a motivator to fight – whose only escape is either to die young fighting or grow old in shame. No wonder they want to believe things can be made better. They are quite right!

‘But what’s interesting is that the Silver Ghosts came up with a similar belief. They too were betrayed by the universe, when their sun failed and their world froze over. They elaborated such traumas into a belief that the universe is a hostile place that must be tamed. But they sublimated their feelings of anger, not into the passive acceptance of the Friends, but into programmes of exotic physics. They sought ways to change the universe – they tried to make it better!’

Pirius frowned. ‘You’re saying that the Friends are a Ghost cult?’

‘Perhaps not as crude as that. But Ghost philosophy is the most interesting element in the whole volatile mix of this new creed.

‘Humans fought Ghosts for long enough, and earlier we worked with them too. Perhaps humans swapped beliefs with Ghosts. And if that’s so, perhaps the Friends may be the first interstellar religion, the first to fuse the traditions of two species . . . The Ultimate Observer could plausibly be a Ghost deity!’

Pirius frowned. ‘No human would follow a Ghost.’

‘I wouldn’t be so sure, pilot. People have followed more bizarre beings in the past, though they were mostly imaginary!’ He sipped an invisible drink, not reproduced in the Virtual. ‘One has to wonder, though, if some such encounter as this wasn’t in the mind of that Ghost up there all the time – perhaps we have been given the gravastar technology as a ploy, so that the Ghosts can achieve their own ends, whatever they are. I suppose the great mixing-up that Project Prime Radiant is inflicting on the orderly pools of the Coalition is a good opportunity for subversion . . . I always did intend that we should shake up history, you and I. But one must wonder what great oaks might grow from the seeds we are planting today.’

Pirius didn’t like the sound of any of that. It sounded too much like the paranoia Nilis had criticised him for before. With a curt command, he shut down unnecessary chatter on the loops; the conversation between Ghost and Friend immediately stopped.

The little flotilla sailed on, huddling behind its wall of distorted spacetime, with only formal technical communications passing between the ships.


Chapter 47

The universe was expanding at half the speed of light. It was small and ferociously dense, still many times as dense as an atomic nucleus.

At least quarks were stable now. But in this cannonball of a cosmos the matter familiar to humans, composed of protons and neutrons – composites of quarks, stuck together by gluons – could not yet exist. There were certainly no nuclei, no atoms. Instead space was filled with a soup of quarks, gluons and leptons, light particles like electrons and neutrinos. It was a ‘quagma’, a magma of quarks, like one immense proton.

As time wore inexorably away, new forms of life rose in the new conditions.

The now-stable quarks were able to combine into large assemblies; and as these assemblies complexified and interacted, the usual processes of autocatalysis and feedback began. The black holes were still there to provide structure, but larger clumps of matter also served as a stratum for life’s new adventures, and there was energy for free in the radiation bath that still filled the universe.

Among the new kinds of life, ancient strategies were revived. There were exploiters and synthesisers. ‘Plants’ fuelled their growth with radiant energy – but there were no stars yet, no suns; rather the whole sky glowed. ‘Animals’ evolved to feed off these synthesisers, and learned to hunt each other.

As always the variation in life forms across the cosmos was extraordinarily wide, but most shared certain basics of their physical design. Almost all of them stored information about themselves in their own complicated structures, rather than in an internal genetic data store, as humans one day would: for these creatures their genotype was their phenotype, as if they were made wholly of DNA.

Their way of communicating would have seemed ferocious to a human. A speaker would modify its listener’s memories directly, by firing quagma pellets into them; it was a message carried in a spray of bullets. They even reproduced rather like DNA molecules. They opened out their structures, like flowers unfolding, and constructed a mirror-image version of themselves by attracting raw material from the surrounding soup of loose quarks. These quagmites were not quite like the creatures humans would one day encounter in the Galaxy’s Core, but they were their remote ancestors.

There was little in common in the physical basis of human and quagmite; a quagmite was not much bigger than an atomic nucleus. But the largest of the quagma creatures were composed of a similar number of particles to the atoms which would comprise a human body. So humans and quagmites were comparable in internal complexity, and their inner lives shared a similar richness. Many humans would have appreciated the best quagmite poetry – if they could have survived being bombarded by it.

Meanwhile, the quagmite creatures shared their universe with older forms of life.

The ancient spacetime-chemistry creatures, having survived yet another cosmic transition, gradually found ways to accommodate themselves to the latest climate, even though to them it was cold and dark and dead. In their heyday there had been no ‘matter’ in the normal sense. But now they found they could usefully form symbiotic relationships with creatures formed of condensate matter: extended structures locked into a single quantum state. A new kind of being ventured cautiously through the light-filled spaces, like insects with ‘bodies’ of condensate and ‘wings’ of spacetime defects. It was the formation of a new kind of ecology, emerging from fragments of the old and new. But symbiosis and the construction of composite creatures from lesser components were eternal tactics for life, eternal ways of surviving changed conditions.

In the unimaginably far future humans would call the much-evolved descendants of these composite forms ‘Xeelee’. The proto-Xeelee were, meanwhile, aware of another species of matter born out of this turbulent broth. This would one day be called dark matter by human scientists, for it would bond with other types of matter only loosely, through gravity and the weakest nuclear force. There was a whole hierarchy of particles of this faint stuff, even a sort of chemistry. It passed through the quark-cluster cities and the nests of the proto-Xeelee alike as if they didn’t exist. But it was there – and, like the Xeelee, this dark matter was going to be around for good.

As the endless expansion continued, the quagmites swarmed through their quagma broth, fighting and loving and dying. The oldest of them told their legends of the singularity. The young scoffed, but listened in secret awe.

It seemed to the quagmites that the ages that had preceded their own had been impossibly brief, a mere flash in the afterglow of the singularity. But it was a common error. The pace of life scaled to temperature: if you lived hot, you lived fast. The quagmites did not suspect that the creatures who had inhabited earlier, warmer ages had crammed just as many experiences – just as much ‘life’ – into their brief instants of time. As the universe expanded, every generation, living slower than the last, saw only a flash of heat and light behind it, nothing but a cold dark tunnel ahead – and each generation thought that it was only now that a rich life was possible.

The comfortable era of the quagmites couldn’t last for ever; nothing ever did. It was when the universe was thirty times older than it had been at the end of the matter-antimatter conflict that the first signs of the quagmites’ final disaster were detected.


Chapter 48

After five weeks of Kimmer’s ten, Exultant Squadron was to be transferred to Orion Rock, from which the assault on Chandra would be mounted.

It took three days for Rock 492 to be evacuated: the living areas emptied out, the squadron’s fifteen greenships lifted off the surface. When Pirius Red had first arrived on 492 it had been a garbage heap, but now it was time to leave he was sorry. After all he and Torec had taken this ruin and made it, not just their base of operations, but their home.

And, of his motley assembly of superannuated veterans and misfits, two had died in operations run out of this Rock. So there was blood soaked into its silvery regolith, human bones buried in its loose dirt, as they were buried on a billion other worlds and moons and asteroids across the face of the Galaxy.

On the last night, as the close-out crews did their work, Pirius kept Torec back. In their skinsuits they wandered through the empty chambers, the stripped-out barracks and refectories and dispensaries, the big engineering bays with their floors grooved and shaped to take equipment now removed. They could hear systems shutting down, one by one, the vibrations diminished, the circulation of air and water stopping, as if the Rock itself was slowly dying. As they walked from one chamber to the next the light cut out behind them, so they were always walking out of darkness.

In the last chamber they found a corner where they unzipped their skinsuits. The air was rapidly losing its heat, making them both shiver deliciously. They pushed the seams of their suits together and sealed themselves inside.

The inertia generators shut down. They found themselves rising from the floor. All around them specks of asteroid dust, disturbed by the Rock’s residual vibrations, rose up to make the air sparkle.

Deep inside the Cavity, a long way inside the Front, Orion Rock was buried in the North Arm of the Baby Spiral.

To reach it Exultant Squadron formed up into a tight convoy. The ten prime greenships, with five backups, were at the centre. All the greenships had been modified with the gear for Project Prime Radiant, but the equipment was bedded in now, and after the hours of training flights the crew knew how to handle their ungainly craft. The fighting ships were accompanied by equipment freighters, tenders and other support craft, and a handful of command vessels, including Commissary Nilis’s corvette. One massive Spline warship loomed over them. Bristling with weapons, its moon-like bulk dwarfed its charges.

It was an unlikely flotilla, Pirius supposed. It was strange to reflect that on this handful of battered, hastily modified old hulks might rest the destiny of the Galaxy.

The group sailed through the Front and made their way down the spine of the Baby Spiral’s arm, moving in a series of FTL hops and sublight-drive glides. Despite the time pressure, the only way to proceed was cautiously: the spiral arm was a crowded corridor of molecular dust, drifting rock and young stars, a difficult jaunt. But there was so much noise and clutter here in this tunnel of bombarded gas that there was a good chance they would remain undetected by Xeelee scouts all the way in.

After two sleepless days and nights, with the crews stressed-out and weary, they reached Orion Rock.

Pirius, sitting in his pilot’s blister, gaped. He had never seen anything like it. The Rock shone.

Like every asteroid of its size, it was an aggregate shape as lumpy as a clenched fist, deeply pocked by impact craters. But on this Rock the surface had been worked, every square centimetre of it. Every crater hosted a landing pad or a dry dock or a portal, and away from the craters the land had a peculiar ridged texture. As they approached Pirius saw it was covered by a dense scribble of trenches and foxholes, zigzagging at precise ninety-degree corners. It was ornate, even decorative, like a maze. You could tell that people had been here for a long time.

Orion had been spawned out of random accretions in this spiral arm long ago, and had since drifted down its centre line. As it had required no human intervention to steer it on to a path that directed it straight at the Xeelee concentrations, the Rock was a marvellous natural hide. It had been occupied by humans for a thousand years, and the results of that occupation were visible on its surface – and yet it was still unsuspected as a military asset by mankind’s foe.

The greenships and their escorts settled on a landing pad at the centre of the largest crater – all save the big Spline, which took up a watchful position directly overhead, like a fleshy eye.

The crews were eager to get out of their stinking skinsuits, and to eat, bathe, screw, and otherwise get the tension of the flight out of their systems. But Marshal Kimmer came on the loop and ordered the whole squadron from Pirius Red on down to form up before his command corvette. There was nothing for it but to comply gracefully.

They clambered down to a surface of some black, hard substance so smooth and flat it was almost slippery. Near Kimmer’s corvette, Pila, Nilis, Kimmer, Guild-master Eliun and various other command staff and civilians gathered in a loose circle. Captain Marta was here, the stern training officer from Quin Base who Pirius had drafted at the suggestion of his older self to oversee the set-up of operations on this Rock. Their skinsuits looked bright and fresh, and the military types were adorned with animated decorations.

And a Silver Ghost rolled complacently above the polished ground, unperturbed by the vacuum and hard radiation of the Core.

Pirius had practised no parade drill with his squadron; there had been no time for such luxuries. Still, he drew them up in good order, though he accepted a little assistance from Commander Darc, who helped get the rows spaced out and lined up properly. Compared to the glittering gathering of commanders and civilians, the greenship crews looked shabby and exhausted. But as they stood to attention – Burden and Torec, Jees with her silvery prostheses returning sharp highlights from the starlight, even his own older self, all of them in scuffed and grimy skinsuits – Pirius felt a burst of pride.

A party approached. In the lead marched a block of soldiers in gleaming white skinsuits, following a track that ran arrow-straight from the crater wall. Pirius estimated there must be a thousand of them. Their commanders stood to attention on discs that hovered a metre above the floor.

On the squadron’s comms loop Pirius heard muttering. ‘I don’t believe it,’ Blue said. ‘It’s a welcoming committee.’

‘Belay that,’ Pirius Red murmured. ‘We’re going to have to work with these characters. Let’s get off to a good start.’ The muttering subsided.

The lead party on those discs slowed smoothly before Marshal Kimmer. The marching troops came to a crisp halt, as precise as bots.

As the welcoming committee clambered down from their discs, Nilis, unmistakable in his antiquated skinsuit, gestured clumsily at Pirius. Reluctantly Pirius abandoned his squadron and walked forward to join Kimmer and the other dignitaries. He stood beside Pila; she looked amused at his discomfiture.

The leader of the party was an extraordinarily tall and skinny man who, despite the careful tailoring of his skinsuit, was stiff and clumsy, and he had some trouble getting down off his disc. This official appeared to do a double-take when he saw a Silver Ghost among the new arrivals.

Wheezing, the official puffed himself up and stepped forward to face Kimmer. The two of them were oddly similar, Pirius thought: tall, thin, elegantly formed. ‘Marshal, welcome to Orion Rock!’

‘Thank you—’

But Kimmer was taken aback when poles sprouted out of the hover-discs and thrust towards the stars. Virtual flags, adorned with the green tetrahedral sigil of free mankind, began to ripple in a non-existent breeze.

The tall official said, ‘My name is Boote the Forty-Third – Captain Boote, I should say. I command here, and I place my base at your disposal. I am the one hundred and nineteenth captain of this station, and the forty-third to wear the proud name of Boote . . .’ He spoke comprehensibly, but he had a very strong, clipped accent. ‘For one thousand and fifty-seven years, sir, we have waited for the call. If today is the day we fight and die for the benefit of the Third Expansion of mankind – if the purpose of this station is to be fulfilled on my watch – then I, Boote the Forty-Third, will be proud to take my place in history.’ He struck his sunken chest with his fist.

‘Thank you, Captain,’ Kimmer said dryly. ‘I know you will do your duty.’

The two parties faced each other, motionless. As the delay lengthened, Pirius grew puzzled.

Pila leaned towards him so their helmets touched. ‘Go to the backup command loop.’

Pirius tapped his chest control panel, and he heard massed voices. ‘. . . Named for a victory / Over Ghosts, a vanquished enemy / Our Rock, as firm as our resolve / Is dedicated to our duty . . .’ Now he saw the faces of the ranks of troops, their moving mouths. They were singing, he realised, all one thousand of them, sing-ing a song of welcome to their visitors. They even sang harmonies.

‘The lyrics are none too tactful in the circumstances,’ Pila murmured through his helmet.

Pirius glanced surreptitiously at the Ghost, but it showed no reaction to this song of triumph about its kind’s most terrible defeat.

The song went on and on. By now Nilis had coached Pirius in the need to be diplomatic, but by the fourth verse he had had enough. He switched to the squadron loop and ordered his crews to fall out. Then he confronted Captain Boote the Forty-Third. ‘Sir. Thanks for the song. Where’s the refectory?’

Kimmer glowered; Nilis looked mortified. Pila laughed.

Once he’d got his skinsuit stripped off, Pirius went straight to work.

In theory, so he’d been told, the base was fully equipped with all they needed to operate the squadron. He told Pila his target for resuming training flights was twenty-four hours. Again she laughed.

Captain Boote led Pirius and Nilis through the guts of the complex that had been dug into Orion Rock.

Boote wore a robe that trailed to the floor in languid, elegant drapes. His face and scalp had been shaved of every scrap of hair, even eyebrows and nostril hair.

If Boote was magnificent, so was the base he commanded. But like him it was odd too. In its layout it was essentially the same as every other Rock Pirius had visited, with the usual barracks rooms, refectories, dispensaries, science labs, training facilities from classrooms to sim chambers, and technical facilities from environment systems to huge subsurface hangars. But every other Rock had an air of shabbiness; a Rock always looked lived-in, because it was, by a bunch of squabbling, randy trainees and troopers who cared a lot more about sack time than about hygiene and neatness – and because, by Coalition policy, every military facility was cut to the bone in resources anyhow. A base was a place you left to go fight, not a place you longed to get back to.

Orion was different. Pirius had never seen a base so neat. In the barracks rooms there wasn’t a blanket out of place. When they passed, the troops sprang to attention and lined up neatly by their bunks, eerie grins plastered over their faces. Even the walls were smooth to the touch – worn at shoulder-height by the passage of millions of young bodies.

Neat it might have been, but everywhere was dark, lit by only a few hovering globes. Pirius thought the air was a little cold, though it tasted fresh enough. Not only that, everybody – even the youngest children in the junior cadres – crept about quietly, treading softly and murmuring. Boote said it was always like this.

‘Ah,’ Nilis said. ‘Silent running.’

‘What’s that?’ They were both whispering; it was contagious.

‘This is a covert base, remember. The crew are sailing towards the Xeelee, who must not suspect they are here. And they strive to keep everything below the level of the background noise of the Baby Spiral – their energy expenditure, their signalling. As for the whispering and creeping about, I don’t imagine it makes much practical difference, but, though I’m no expert on motivation, I should think it is good psychology – a constant reminder to keep your head down.’

Pirius peered around curiously at the wide-eyed children who smiled hopefully at him. He tried to imagine how it must be to have grown up in this claustrophobic environment of darkened corridors and whispers. But these kids had never known anything different; to them this was normal.

As they walked on, Boote proudly explained the origin of his name.

Of course there were no true families here, no heredity; that would be far too non-Doctrinal. This was a place of birthing tanks and cadres, like most military bases. But a tradition had grown up even so. The first Boote, centuries back, had been a fine captain who had inspired loyalty and affection from all. When her successor had taken her name on his accession, to become Boote the Second, it had seemed the most natural thing in the world, a tribute that had become a badge of honour to the captains who had followed, right down to this fine fellow, Boote the Forty-Third. Similarly there were ‘dynasties’ among the engineers and medics, comms officers and pilots, and other specialist corps.

Nilis raised his eyebrows at Pirius, but said nothing. Wherever you went a little deviance was inevitable, it seemed.

They were taken out on to the surface in a covered walkway. Nilis cringed from the crowded sky, but after that gloomy enclosure Pirius was relieved to be out under the healthy glow of the Core.

They surveyed earthworks dug into the ground. Teams of troopers in skinsuits were working in the trenches. They weren’t digging so much as refurbishing, Pirius saw. He had never seen earthworks so regular and neat: their walls were precisely vertical, their edges geometrically straight and dead neat. And he couldn’t see a trace of stray dust anywhere. The troops smiled as they worked, in precise formation.

In one part of the works the troops suddenly lunged out of their trenches and flopped on to the surface, across which they began to wriggle.

‘They’re manoeuvring,’ said Pirius. ‘But it’s not an exercise. It’s more like a game.’

‘Yes,’ said Nilis. ‘And these earthworks are an ornamental garden. These folk have been isolated too long, Pirius. A trench is a place to fight and die. They have domesticated these trenches.’

Pirius slowly pieced together an understanding of this place.

Rocks were an essential element in most attacks on Xeelee concentrations; they provided cover, resources, and soaked up enemy firepower. But while most Rocks were purposefully deflected on to their required trajectories, Orion Rock, and a number of others, had natural orbits that took them into useful positions in the Core without deflection. So they could be used as cover, to mount covert operations.

But as the Core’s geography spanned light years, travel times were painfully slow. The planners behind this place had been forced to think ahead, across no less than a thousand years – for that was how long Orion Rock would have to travel before it was in a position to be useful.

Nilis said gravely, ‘This is the scale of this war, Pirius. Orion Rock is like a generation starship sent to war: forty, perhaps fifty generations doomed to these dark tunnels, all the possibilities of their lives sacrificed to one goal, a strike on the Xeelee, a single assault that might be carried out in their children’s time, or their children’s children.

‘A thousand years, though. On pre-Occupation Earth, a thousand years was a long time: time enough for empires to rise and fall, time enough for history. To us it is just a tick-box on a war planner’s chart!’

As the troops dug and marched and played at manoeuvres, their mouths moved in unison, Pirius saw. They were singing again. But, thanks to some fault in the systems, he couldn’t hear their song.

They had been assigned a hangar, a huge one, beneath that paved-over crater where they had been landed. Pirius went to inspect it. The hangar was big enough for a hundred greenships, let alone fifteen, and it was fully equipped with repair and maintenance facilities. Criss-crossed by walkways and full of hovering bots, the hangar was fully pressurised, although sections could be opened to vacuum when necessary. The working areas had been kept at microgravity – greenships were built for lightness, and were too frail to support their own weight under full gravity – but the floor and walkways were laced with inertia adjusters. Brightly lit by hovering globe lamps, it was a stunning facility by any standards.

But it didn’t have the feel of a workplace. It was too clean, too orderly. It didn’t even smell right; there was no electric ozone stink, or tang of lubricants, or the hot burning smell of metal that had been exposed to vacuum. It was like a museum, a place where you looked at greenships rather than got your hands dirty working on them.

Pirius joined Enduring Hope, his ground crew leader. But Hope was accompanied everywhere by Eliun of the Guild of Engineers and a couple of that worthy’s aides. Since he had been out-manoeuvred back on Arches, Eliun had barely let Hope out of his sight.

The party watched as their precious greenships, crudely modified, nestled into their graving docks.

Eliun punched Pirius in the shoulder, none too gently. ‘Look at that!’ he said. ‘Pilot, these docks were built more than a thousand years ago. These greenships, on the other hand, are barely five years old – some of them younger than that. And yet dock and ship fit together hand in glove, every surface contoured to match, every interface locking, just as these ships could be lodged in any similar dock across the Galaxy. And why? Because of the Guild: I am talking about uniformity, sir, uniformity on galactic scales of space and time. How do you imagine such a war can be fought without this epic sameness?’

Pirius was short on sleep and over-stressed. ‘Engineer Eliun, I don’t know anything about procurement policy. You’ll have to talk to Commissary Nilis.’ The Engineer wasn’t satisfied with that, but Pirius turned deliberately to Enduring Hope. ‘So what do you think?’

Hope shrugged. ‘Technically the hangar’s perfect. But look at this.’ He led Pirius to one of the graving docks, where the battered hulk of an Exultant greenship now rested. He ran his bare hand over the massive cradle of fused asteroid rock, metal and polymer. ‘It’s worn,’ Hope said, wondering. ‘It’s the same everywhere. Every bit of equipment in this place is worn smooth, until you can see your face in it. For a thousand years they’ve done nothing but polish everything in sight.’ Hope grinned nervously. ‘This is the strangest place I’ve ever seen.’

Pirius grunted. ‘Well, I don’t care about the last thousand years. All I care about is the next twenty-four hours, because at the end of it I want this place set up for our operations. Now. What about the cannon gear? Do you think you’ll have to cut through that roof to get it in here? . . .’

They walked on, talking and planning. Engineer Eliun tailed them for a while, but Pirius didn’t acknowledge him further and after a time Eliun gave up and stomped away.

After the first twenty-four hours, they had achieved only a fraction of what Pirius had demanded. He called a crisis meeting in Nilis’s office.

Boote’s staff were an uninspiring bunch, soft, flabby-looking administrators and clerks who seemed to have no ambition save to replace the Captain one day. Boote at bay, though, had a glint in his eye, and Pirius had the feeling that he had a bit of steel in him and would put up a fight.

It was yet another obstruction, just as they had encountered all the way from Earth. Pirius was hugely weary, impatient to get back to his ships, and he felt like biting somebody’s head off. The only thing he wanted, he kept reminding himself, was to get the job done.

He turned to Enduring Hope. ‘Engineer, why don’t you sum up how far we’ve got in twenty-four hours?’

Hope consulted a data desk. He looked as ticked-off as Pirius felt. ‘The priorities are, one, setting up a manufactory on the far side of the Rock for producing the point black holes we will need for the cannon; two, modifying the hangar for our upgraded greenships.’ He snapped the data desk down on the tabletop. ‘So far we’ve argued a lot and we’ve laid down the foundations for the manufactory. And that’s it.’

Pirius said, ‘I wanted to be flying by’ – he checked the Virtual chronometer that hovered over Pila’s head – ‘two hours ago. You all committed to that yesterday. What’s gone wrong?’

Hope took the bait. He jabbed a finger at Captain Boote. ‘It’s those people. They block everything we propose. Or they “defer” it for “discussion” further up the “chain of command”.’ His tone, dripping with sarcasm, was deeply insolent. ‘They’re blocking us, Pirius.’

Captain Boote sputtered. ‘I won’t be spoken to like that!’

‘Quite right,’ Nilis murmured. ‘Why don’t you tell us your perception of the problem here, Captain?’

The Captain turned his magnificent hairless head to Pirius. ‘Squadron Leader, we support your project. That’s our function. But you must recognise the practical difficulties. For a thousand years – a thousand years, sir! – we have worked and polished and honed this base until it is perfectly fit for its purpose, which is to strike a great blow against the enemy. Now you are asking us to change that. To rip holes in our walls – to install equipment so new it won’t even interface to our kit!’ He held up his hands. ‘Of course we must accept the challenge of the new. But all I’m asking for is time. While recognising the pressure of your schedule, a measured and thoughtful response . . .’

He talked smoothly, liquidly, one sentence blending into another so seamlessly that Pirius couldn’t see a way to cut into the flow. And he was so plausible that after a while Pirius found himself helplessly agreeing. Of course these new things couldn’t be done here; what other point of view was possible?

In the end Nilis managed to break into the monologue. ‘If I may say so, Captain, I think there is a failure of imagination here. You and your antecedents have been here so long, loyally following the dictates laid down long ago, that I don’t think any of you quite grasp that some day all this must end.’

Boote’s mouth dropped open. But then he shook his head. ‘If it is my generation that has the privilege of fulfilling the mission of Orion Rock, I will grasp the opportunity with both hands . . .’ Once again he talked on. But it sounded like another rehearsed speech, and Pirius saw that he himself didn’t believe a word he was saying.

With a smooth motion Captain Marta produced a handgun. Darc made a grab for the weapon, but Marta fired off her shot. Boote was hit in the arm. It was a projectile weapon, and the impact threw him backwards off his chair and against the wall. For a moment his spindly legs waved comically in the air, while his aides flapped around him.

When they got him upright and back on his chair again, he had his hand clamped over a spreading patch of blood on his upper right arm. His face was florid with anger and fear.

Nilis was shocked into pallid silence. Pila hadn’t so much as flinched when the shot was fired; looking faintly annoyed, she brushed blood spots off her sleeve. Hope and Torec were trying hard not to laugh.

Boote pointed a shaking finger at Marta. ‘You shot me!’

‘A flesh wound,’ she said. ‘A half-hour in sick bay will fix that.’

‘I’ll have the hide flogged off your back for this.’

‘That’s your privilege, sir,’ Marta said evenly. ‘But I thought I should introduce a little reality into the discussion. This is real, Captain. The sky really is falling.’

Pirius stared at her. Then, as the silence lengthened, he realised it was his cue. He turned to Boote. ‘Captain, I’m not in a position to adjourn the meeting. Time is too short. I’ll ensure Captain Marta answers any charges you care to raise later. Commander Darc, would you accept her custody for now?’

Darc inclined his head ironically.

‘Captain Boote, you need to be excused to get that graze seen to. In the meantime, who would you nominate to represent you in the continuing negotiations?’

After that, things went much better.


Chapter 49

The trouble started in the most innocuous, most mundane of ways: problems with waste.

For many quagmite kinds, eliminated waste was in the form of compressed matter, quarks and gluons wadded together into baryons – protons and neutrons. You could even find a few simple nuclei, if you dug around in there. But the universe was still too hot for such structures to be stable long, and the waste decayed quickly, returning its substance to the wider quagma bath.

Now, as the universe cooled, things changed. The mess of sticky proton-neutron cack simply wouldn’t dissolve as readily as it once had. Great clumps of it clung together, stubbornly resistant, and had to be broken up to release their constituent quarks. But the energy expenditure was huge.

Soon this grew to be an overwhelming burden, the primary task of civilisations. Citizens voiced concerns; autocrats issued commands; angry votes were taken on councils. There were even wars over waste dumping. But the problem only got worse.

And, gradually, the dread truth was revealed.

The cooling universe was approaching another transition point, another phase change. The ambient temperature, steadily falling, would soon be too low to force the baryons to break up – and the process of combination would be one way. Soon all the quarks and gluons, the fundamental building blocks of life, would be locked up inside baryons.

The trend was inescapable, its conclusion staggering: this extraordinary implosion would wither the most bright, the most beautiful of the quagmite ecologies, and nobody would be left even to mourn.

As the news spread across the inhabited worlds, a cosmic unity developed. Love and hate, war and peace were put aside in favour of an immense research effort to find ways of surviving the impending baryogenetic catastrophe.

A solution was found. Arks were devised: immense artificial worlds, some as much as a metre across, their structures robust enough to withstand the collapse. It was unsatisfactory; the baryogenesis could not be prevented, and almost everything would be lost in the process. But these ships of quagma would sail beyond the end of time, as the quagmites saw it, and in their artificial minds they would store the poetry of a million worlds. It was better than nothing.

As time ran out, as dead baryons filled up the universe and civilisations crumbled, the quagma arks sailed away. But mere survival wasn’t enough for the last quagmites. They wanted to be remembered.


Chapter 50

On Orion Rock, time flowed strangely for Pirius Red.

The days seemed to last for ever, but his nights seemed very short. And the sum of those long days, as they accumulated into weeks, amounted to no time at all.

Pirius hammered home the ten-week target every time he spoke to his crews, and as the training schedule was compressed and the technical development work accelerated, the effort everybody put in was more and more frantic. But the calendars wore down regardless.

Suddenly deadline day was here.

And it went, with no word from the Grand Conclave. One day passed, two.

Pirius figured they may as well use the time productively. The flight crews and ground staff continued their training. By now, as well as flying the modified ships on endless low-level loops past hapless target Rocks, they were running full-scale simulations with flight crews and a fully staffed operations room, everybody working together to iron out procedures. Commander Darc’s experience was vital in this – and to Pirius’s surprise Pila proved observant and helpful, pointing out ways to improve the information flows between ships and the base. Even she seemed finally to be committing herself to the great effort.

All this was useful, as far as it went. Behind the scenes, though, those in the know became increasingly anxious. Even now it was possible that the Grand Conclave would, for its own inscrutable reasons, withhold final permission to fly the mission.

Up to now Nilis had remained remarkably calm. His design of the mission had been largely conceptual – ‘a mere data desk sketch’, he said – and now they were down to operational details there was generally little he could add. He kept himself busy with his continuing analysis of the true nature of Chandra. He said he wanted to make sure they understood what it was they were attacking before they ‘blew it to smithereens’ – although he continued to complain about obstruction and a baffling lack of cooperation from the military authorities who were his hosts. ‘It’s almost as if they don’t want me to learn about Chandra!’ he told a distracted Pirius.

But after the deadline expired, Nilis became increasingly agitated. He started to make lurid threats about how he would return to Earth and storm his way into the sessions of the Grand Conclave itself.

Then, two days after the formal deadline, an ‘Immediate Message’ was handed to Pirius. It had come through the office of Marshal Kimmer, and was signed by the Plenipotentiary for Total War herself: ‘Operation PRIME RADIANT. Execute at first available opportunity.’

That was all. Pirius read the note again, hardly able to believe what he was looking at. He said, ‘Suddenly we are no longer a project but an operation.’

Pila was watching him, her beautiful, cold face intent. She seemed fascinated by his reaction. ‘How do you feel?’

‘Relieved,’ he said. Then: ‘Terrified.’ He glanced at a chronometer. It was evening. First available opportunity. One more full day to prepare, then; after that, they would fly at reveille. ‘Thirty-six hours,’ he breathed. ‘We go in thirty-six hours.’ He stood up. ‘Come on, Pila. We’ve work to do.’

That night he called in Pirius Blue and This Burden Must Pass, his flight commanders, for a final operations meeting. With Pila at his side, he locked the door of his office, set up a security shield, and showed them the order. Red watched Burden carefully, still not quite trusting him. But neither he nor Blue showed shock, surprise or fear. Maybe they didn’t quite believe it, Red thought.

At this point it was their job to go over every detail of the mission, and to talk through tactics regarding the resistance they might encounter, and how they would recover from any foul-ups at various points in the mission profile. After they were done, Pila would draft the final Operation Order that would be disseminated to the flight crews.

As they got to work Red said, ‘Maybe this session will be quick. We’ve war-gamed this a dozen times.’

‘You’d be surprised,’ Burden said dryly. ‘The imminence of real action has a way of focusing the mind.’

Pirius Blue was watching his younger self curiously. ‘How are you feeling? You haven’t flown a combat mission before.’

Red said, irritated, ‘Yes, I’m the rookie; thanks for reminding me.’

‘That may help,’ Blue said awkwardly. ‘I mean it. There’s no substitute for going through it for real. When you lead crews into a situation where they’re likely to buy it, it frightens you – the responsibility – and that gets mixed up with your own personal fear. You can’t help it. It’s stomach-churning. But experience is one thing; the residual shock is another. You never quite recover. You have enough on your plate today. It may be better that you’re fresh.’

Red said, ‘I’m not frightened of dying. I’m not even frightened of the responsibility for other people’s lives.’

‘But you’re frightened of screwing up,’ said Burden.

‘Yes,’ Red admitted.

‘Don’t worry,’ Blue said. ‘We’re at your side.’ He sat stiff in his chair, and he couldn’t meet Red’s eyes.

Red knew this was the closest Blue could bring himself to pledging loyalty to his own younger, less experienced, over-promoted self. It would have to do, he thought.

Red pulled a data desk towards him. ‘Let’s get on with it,’ he said gruffly. ‘First, the launch sequence. We will go in two waves . . .’

The next morning, as he began his day, Enduring Hope immediately knew something was up.

He made his usual inspection walk through the bomb dump – a hangar that had been modified as a store for the point black holes. And he walked into the big main hangar, where fifteen heavily engineered, thoroughly worn-out greenships were being treated with tender loving care by his technicians. Everywhere he went he sensed a heightening of activity, and of tension. For one thing there were more flight crew around than usual, working with the ground crew on the ships they would fly. But there was more to this atmosphere than that. He’d been through this before, back on the other side of the magnetar incident that had cut his life in two, when he had flown his one and only combat mission.

Everybody understood the need for security. Generally you had no idea until a day or so before the launch of a mission exactly what your target was to be. This mission had been no different – save only for the novel bits of technology they had all had to become used to. As always there had been much speculation. The advantages of the new superfast processors and the formidable black hole cannon were obvious. But nobody could figure out what the grav shield, difficult and temperamental, was actually for. And nor could anybody come up with a convincing target. It was sure to be something big, though – big and therefore exceptionally dangerous. But all this was scuttlebutt.

This morning, though, it was clear that things had changed: from somewhere in the higher echelons, it was being said, orders had arrived to proceed. Right now Pirius Red was probably briefing the senior staff, and everybody else was supposed to be in the dark. But it was astonishing how these things got out, how people picked up on almost imperceptible cues, if it really mattered to them – and this was an issue of life or death.

Hope knew his duty, anyhow. He was going to make sure each of these dinged-up greenships was ready to do whatever its crew demanded of it, if he had to crawl into the guts of every one of them himself. He went to work with a will.

In the middle of the morning, Virtual images of Pirius Red appeared around the hangar, summoning the flight crews to a general briefing in one of the big conference rooms. The crews gathered in little knots, talking quietly, and began to drift out of the hangar.

It’s real, Hope thought; it really is happening. He felt an odd pull. It wasn’t so long since he had been flight crew himself.

He walked quickly around the hangar. Work was going well. In fact, he told himself, if he hung around watching over his technicians’ shoulders he would get in the way. He could be spared for a couple of hours.

So, as the last crews walked down the short corridor to Officer Country, Hope followed them.

Torec was on security duty at the door of the conference room. Hope found his way blocked by her arm. ‘Where do you think you’re going?’

‘The briefing.’ Through the open door Hope glimpsed the thirty-odd flight crew milling, finding seats. They all seemed to be here, both primary crews and reserves. On a dais at the front sat the two editions of Pirius, Burden, Commissary Nilis and others. As the officers prepared their briefing material Virtual images flickered tantalisingly over their heads.

‘Flight crew only,’ Torec said. ‘I can’t let you in.’

‘Come on, Torec,’ he whispered. ‘I used to fly, remember?’

‘I don’t know why you want to be here.’

Neither did Hope, quite. He looked into the room. ‘Because it’s history.’

‘Yes,’ she said. ‘There is that. OK.’ She lifted her arm. ‘But if anybody spots you I’ll say you slugged me.’

He grinned his thanks and hurried into the room.

The atmosphere in there was even stranger than out in the hangars. The tension in the air was like ozone. All the flight crew seemed to be talking at once, and the air was full of noise. But the talk was meaningless, just banter, ways to drain off stress. Hope spotted pilot Jees, who sat a little apart, as always, like a half-silvered statue; with no apparent nerves, she watched the platform and waited for the show to start.

Hope found space at the back, between two burly navigators. Of course everybody in this audience knew who he was, but they had all worked with him on their ships and seemed to accept him.

Pirius Red stood up on the platform. He raised his arms for silence, but he needn’t have done; the hubbub died away instantly. Pirius looked out over the crews, a complex expression on his face. ‘You know why we’re here.’ He spoke without amplification, and his voice, gruff with tension, was precise, determined. ‘Operation Prime Radiant is on.’ There was a rumble of appreciation at that; one or two stamped their feet. ‘I know it’s still not much more than a name for most of you, but that’s about to change.

‘I’ve already had briefings with the flight commanders, and representative specialists – pilots, navigators, engineers – and we’ve put it all together, as best we can. Commissary Nilis here will give you an overview of the objectives and strategy, and then Blue, Burden and I will go through the operation in more detail. At the end of this briefing you’ll be given copies of the draft Operation Order by the adjutant. After that we’ll split for briefings in your specialist groups. We have more detailed Virtuals of the mission profile, including sims if you’ve the time to sit through them.

‘At every stage I want you to answer back. What we’re going to attempt is something nobody’s done before. So if you spot a screw-up waiting to happen, or can see a better way to do things, say so. At the end of the day the adjutant and I will pull all that feedback into a fresh draft of the Op Order, and we’ll hold another update session in here. Is that clear?’

There was no reply. He paced, as if suddenly uncertain, and gazed out at them; the crews watched him silently.

Pirius said, ‘I’ll tell you what we’re going to do tomorrow, in a sentence. We’re going to strike a blow at the Xeelee from which they cannot recover. And I’ll tell you something else. Tomorrow is our best chance, but it’s not the only chance. If you screw up tomorrow, you’ll go back out there as soon as we can patch up the ships, and patch you up, and do it again. And you’ll keep on going out until the job is done. So if you don’t want to go back, do it right first time.’ He glared at them, as if daring them to defy him. Then, to silence, he sat down.

Enduring Hope glanced around cautiously. Pirius wasn’t the kind of leader who cracked jokes or expected you to applaud him. But Hope saw no frowns, no pursed lips, no scepticism. If you were a flyer you didn’t expect coddling. These crews knew Pirius by now, and his older self, and they respected him. They were ready to follow him wherever he was about to lead them. Lethe, Hope thought, he would follow Pirius, either of them, just as he had before, if given the chance.

Nilis was next up. The Commissary, bulky and much older than the flight crews arrayed before him, was dressed in a black Commission robe that was frayed at the cuffs. He fumbled with his data desks and coughed to clear his throat. Nilis seemed a lot more nervous than Pirius had been – or maybe it was just that Pirius hid it better.

Nilis began by summarising the novel technical elements of the mission: the grav shield, the CTC processor, the black hole cannon. ‘That’s as much as you know, I suppose,’ he said. ‘That and, as Pirius said, the name of the mission: Operation Prime Radiant. Now I can tell you that the name refers to the most significant Prime Radiant of all: the base of the Xeelee in this Galaxy.’ There was an audible gasp at that. He looked out at them, squinting a little, as if he couldn’t quite make out their faces. ‘I think you understand me. After three thousand years of inconclusive siege warfare, we – you – are going to strike at the very heart of the Galaxy, at the supermassive black hole known as Chandra, the centre of all Xeelee operations.’

Enduring Hope felt numb. He couldn’t quite believe what he was hearing.

Nilis began to go through a bewildering array of Virtuals, but gradually, the outline of the mission became a bit clearer.

Very shortly, after a billion years of drifting down the arm of the Baby Spiral, Orion Rock would erupt into the open. Emerging deep inside the Cavity, this heavily armed Rock would be an immediate threat to the foe, who would surely attack. But Orion was a diversion. While the local Xeelee firepower spent itself on the Rock’s defences, Exultant Squadron would slip away.

The greenships would fly deeper into the Cavity behind their grav shield, whose purpose, Nilis now revealed, was to thwart the Xeelee’s ability to gather FTL foreknowledge about the mission. Later the CTC processors would be used so they could penetrate the Xeelee’s final layers of defence. And then the black hole cannon would be used to strike at Chandra itself, and the Xeelee concentrations that swarmed there.

As Nilis spoke on, the crews began to mutter. Hope knew what everybody was thinking. It was well known that nobody had flown so close to the Prime Radiant and lived to talk about it; even Pirius Blue hadn’t gone in that deep. All this novel technology was hardly reassuring either. A crew liked to fly with proven kit, not with the product of some boffin’s overheated brow.

But I would go, Hope thought helplessly.

Nilis got through his technical Virtuals. He said, ‘Your commanders will take you through the operational aspects of the mission in detail. But I want to tell you why it’s so important to strike at the Prime Radiant – no matter what the cost.’

He spoke of strategic theory. The Galaxy was full of military targets, he said, full of Xeelee emplacements of one kind or another. But those which were ‘economically upstream’ in the flow of resources and information were more valuable. ‘It is cheaper, simple as that, to strike at the dockyard where greenships are constructed, to destroy it in a single mission, than to run a hundred missions chasing the ships themselves.’ He brought up images of the Prime Radiant, heavily enhanced. Somehow the Xeelee used the massive black hole as a factory for their nightfighters and other technologies, he said, and as their central information processor. He spoke of the damage he hoped black hole projectiles would do to such mighty machines as must exist around Chandra.

Hope thought it was very strange to hear this obviously gentle man talk of such profound destruction.

Nilis closed down his last Virtuals. He faced his audience, hands on hips. ‘You may say to me, why must this be done? And why now? Why you? After all the war is not being lost. We and the Xeelee have held each other at bay for three thousand years. Why should it fall to you to strike this blow – and, I’m afraid for many of you, to pay the price?

‘I’ll tell you why. Because, after twenty thousand years of the Third Expansion, the majority of mankind are soldiers – and most are still children when they die. Most people don’t grow old. They don’t even grow old enough to understand what is happening to them. To our soldiers war is a game, whose lethality they never grasp. This is what we are: this is what we have made ourselves. And the numbers are terrible: in a century, more people die in this war than all the human beings who ever lived on Earth, before mankind first reached the stars.’

He stalked around the dais. He was an old, overweight man walking back and forth, almost comically intense. ‘The Prime Radiant is central to everything the Xeelee do in this Galaxy. To strike at Chandra will be as devastating to the Xeelee as if they turned their starbreaker beams on Earth itself. And that is what we will do. We will stop this war. And we will stop it now.’

When he had finished speaking, there was a cold, stunned silence.

Marshal Kimmer stood; he had been seated among the flight crews, at the front of the room. He said simply, ‘I know that you will make this attack succeed. I know you will inflict a tremendous amount of damage. And I know, yes, that you will make history.’ Where Nilis had been received in silence, Kimmer won a cheer. He finished, ‘The first launches will be at reveille tomorrow.’ And with that he turned on his heel and walked out of the room.

When Pirius’s detailed briefing was over the crews dispersed quickly.

Hope hurried to the hangar. There was much to be done. But word had already filtered back to the ground crews about the nature of the mission, and the atmosphere was dark and silent. It was like working in a morgue. But they got the job done anyhow.

At the end of the day Enduring Hope went to find This Burden Must Pass.

Burden was in a barracks room, surrounded by a small circle of sombre-faced flight crew – and not all of them were Friends. Hope joined the little circle and listened to Burden’s gentle conversation of love and hope, fear and endurance, and the consoling transience of all things.

But though his voice was steady, strain showed on Burden’s face, like a dark shadow.


Chapter 51

The universe was now about the size of Sol system, and still swelling.

And even before baryogenesis was complete, another transition was approaching. The new baryons gathered in combinations of two, three, four or more. These were atomic nuclei – although nothing like atoms, with their extended clouds of electrons, could yet exist; each nucleus was bare.

These simple nuclei spontaneously formed from the soup of protons and neutrons, but the background radiation was still hot enough that such clusters were quickly broken up again. That would soon change, though: just as there had been a moment when matter could no longer evaporate back to radiant energy, and a moment when quarks no longer evaporated out of baryons, soon would come a time when atomic nuclei became stable, locking up free baryons. This was nucleosynthesis.

For the last quagmites, huddled in their arks, it was hard to imagine any form of life that could exploit such double-dead stuff, with quarks locked inside baryons locked inside nuclei. But from a certain point on, such nuclear matter must inevitably dominate the universe, and any life that arose in the future would be constructed of it.

The quagmites wanted to be remembered. They had determined that any creatures of the remote future, made of cold, dead nuclear stuff, would not forget them. And they saw an opportunity.

At last the moment of nucleosynthesis arrived.

The universe’s prevailing temperature and pressure determined the products of this mighty nucleus-baking. Around three-quarters of the nuclei formed would be hydrogen – simple protons. Most of the rest would be helium, combinations of four baryons. Any nuclei more complex would be – ought to be – vanishingly rare; a universe of simple elements would emerge from this new transition.

But the quagmites saw a way to change the cosmic oven’s settings.

The fleet of arks sailed through the cosmos, gathering matter with gauzy magnetic wings. Here a knotted cloud was formed, there a rarefied patch left exposed. They worked assiduously, labouring to make the universe a good deal more clumpy than it had been before. And this dumpiness promoted the baking, not just of hydrogen and helium nuclei, but of a heavier nucleus, a form of lithium – three protons and four neutrons. There was only a trace of it compared to the hydrogen and helium; the quagmites didn’t have enough power to achieve more than that. Nevertheless there was too much lithium to be explained away by natural processes.

The scientists of the ages to follow would indeed spot this anomalous ‘lithium spike’, and would recognise it for what it was: a work of intelligence. At last cold creatures would come to see, and the quagmite arks would begin to tell their story. But that lay far in the future.

With the subatomic drama of nucleosynthesis over, the various survivors sailed resentfully on. There were the last quagmites in their arks, and much-evolved descendants of the spacetime-condensate symbiotes of earlier times yet, all huddling around the primordial black holes. To them the universe was cold and dark, a swollen monster where the temperature was a mere billion degrees, the cosmic density only about twenty times that of water. The universe was practically a vacuum, they complained, and its best days were already behind it.

The universe was three minutes old.


Chapter 52

That night, the last night before the action, Torec came to the bed of Pirius Blue. She stood at the side of his bunk, silhouetted in the dark.

He hesitated. He had lost Torec before the magnetar action, on the day his life split in two, and since this younger copy of his own Torec had come into his life he had avoided her. But when she slid into his arms, her scent, her touch, were just as they had been before.

They came together once, quickly; and then again, more slowly, thoughtfully. Then they lay together in the dark.

Around them the barracks was half-empty. Many of the crew were unable to sleep. Pila had arranged for the refectories to stay open, so some were eating, and elsewhere people were gambling, joking, playing physical games, all looking for ways to let off the tension.

Torec lay with her head on Blue’s chest, a firm warm presence. She whispered, ‘I thought you weren’t going to let me in.’

‘I didn’t know if I should.’

‘Why?’

‘Because—’ He sighed. ‘It’s been a long time since the day I left you on Arches, on that final mission. And you’ve been to Earth! You’ve changed. You always were full of depths, Torec . . . And I’ve changed too. I’ve had a chunk deleted out of my life, and been thrown back in time. I’m not me any more.’

‘You’re the same person you were before you left.’

‘Am I?’ He turned so he could see her shadowed face. ‘Think about it. In the timeline I came from, I was with you for two years after the point at which I returned to the time-line of Pirius Red, and everything got skewed. You see? We spent all that time together, you and I. But you never lived through those two years, did you?’

‘I did,’ she murmured. ‘A copy of me did. But that copy has gone, or never existed – gone to wherever deleted timelines go . . . It’s so strange, Pirius Blue.’

‘I know. And sad.’

‘Sad? Oh. Because I’m not your Torec.’ She snuggled back down to his chest. ‘But there’s nothing we can do about that, is there? So we may as well get on with things.’

‘Get on?’

‘What else is there to do?’

Pirius Blue laughed. ‘As Nilis would probably say, we haven’t evolved to cope with time-looped relationships.’

‘I know what your real problem is,’ she said. ‘And it’s got nothing to do with time paradoxes.’

‘What, then?’

‘I’ve been with him. Your evil time-clone rival.’

He stifled a laugh. ‘He thinks the same about me.’

‘Well, you both resent each other. But you’re not the same. I think he’s in awe of you.’

‘But he’s your Pirius.’

‘I don’t think it works like that. You’re growing apart, becoming different people. But you’re still both you.’

‘Does he love you? . . .’

It was the first time either Pirius had used that word to her.

She sighed. ‘You know I love you. Both of you.’

He stroked her back, a spot between her shoulder blades where her skin felt like the smoothest, softest surface he had ever touched. ‘It’s a mess. A stupid triangle. I don’t know how we will sort it out.’

‘Wait until the mission is over,’ she said.

And see if any of us come back – that was what she left unsaid.

After a time she drew away from him.

‘You’re going to him,’ he said.

‘He needs me too. And I need him.’

‘I understand,’ he said, though he wasn’t sure if that was true.

When she had gone Blue rolled into the part of the bunk where she had been lying, still warm from her body, and tried to sleep.

Two hours before reveille, Cohl was already on the surface of Orion Rock. In her massive, armoured skinsuit, she was propped up in a foxhole with the members of her platoon around her. The monopole-cannon emplacement they were ordered to protect was a couple of hundred metres away, a complicated silhouette against a shining sky.

As it had been since its chthonic birth, this Rock was still immersed in the glowing molecular clouds of the North Arm of the Baby Spiral. But if she looked ahead she could see a gaggle of stars through the mist, like light globes hanging in smoggy air. That was IRS 16, the cluster of very crowded, very bright stars that coalesced out of the Baby’s infalling material as it poured into the crowded space that surrounded Chandra.

Orion Rock itself was probably almost as old as the Galaxy itself, and for all that time it had been swimming helplessly along this lane of gas. For a thousand years humans had dug their way into this Rock. Now both those immense intervals of time were coming to a close, for, in two hours from now, this Rock would burst through the last veils of cloud that separated it from IRS 16. It was hard to believe that Cohl should be here at a moment like this.

What was even harder to believe was that at least half her platoon were asleep, and the rest were eating. But that was life in the infantry. Your priority was eating and sleeping, and you took whatever chance you had to do either – even now, on the brink of battle.

Cohl was an ambassador. Her mission, given her by Pirius Red, was to ensure that the two halves of the operation, the Navy fliers who would take the greenships to Chandra and the Army infantry down here on the Rock, communicated properly, shared the same objectives, and worked well together when the crunch came. That was what she had been working towards in the weeks since she had been brought here from Quin.

The senior staff and civilians were going to evacuate Orion before the action and go back to Arches. Even Captain Boote the Forty-Third had chosen not to stick around to witness this climax of his beloved Rock’s destiny. Pirius Blue had pulled strings to ensure Cohl could go if she wanted to. But she couldn’t bear the thought of running out on the people she had worked with for so long. There was only one place she wanted to be – on the surface, waiting for the sky to fall in, along with the rest of the troopers. And so here she was.

Blayle wasn’t asleep, though. Blayle, her platoon sergeant, was a good bit older than her, in his mid-twenties. She could see his eyes on her, bright blue eyes visible behind his faceplate, a cold blue like the light of IRS 16.

He asked, ‘How are you bearing up, Lieutenant?’

‘Fine,’ she said uneasily. Her rank was basically honorary, and it made her uncomfortable.

‘I’m proud to be here,’ he said, without affectation. ‘There’s a lot of tradition, here on Orion.’

‘I know.’

‘My own birth cadre – Cadre 4677 – is mentioned in the Rock’s first operational order, which is preserved in the archives. Of course we never knew what our mission would turn out to be. And nobody ever knew when it would end. But now it’s turned out that it’s me, my generation, who has the responsibility – no, the privilege – to be here at the climax.’ He sighed. ‘A thousand years culminates here and now, in what I do today.’

Blayle was a disciplined soldier and a good sergeant; as she had worked with this platoon she had learned to lean on him. But he was a thoughtful, soft-bodied, soft-spoken man who seemed to lack the spirit of camaraderie of some of the other troopers, the loyalty that impelled them to fight so hard. Rather, Blayle seemed to embrace the larger mission of Orion Rock, and had to argue himself into fighting. And, like most people on this Rock, Blayle was a combat rookie.

‘Might be best not to think too hard about that stuff, Sergeant. Combat is difficult enough without the feeling that forty generations are looking over your shoulder.’

‘Yes. What would Hama Druz say if he was here? “Focus on the moment; the present is all that matters.”’

‘He might say, shut your flapping mouth while some of us are trying to sleep,’ somebody called to a ripple of laughter.

Cohl knew little about the mission of Exultant Squadron. What she did know and her platoon didn’t, however, was that all their elaborate preparations, all the lives that would be lost on this Rock today, were not even the point of the operation. After a thousand years of planning, preparation and silent running, Orion Rock was to be sacrificed as a diversion. She wasn’t going to say a word about that.

Cohl tried to relax, letting the Rock’s microgravity cushion her. She closed her eyes, and tried to shut out the situation, to think back to less complicated times, when she had been just another trainee on Arches Base . . .

Even reveille sounded sombre that morning.

It didn’t make any difference to Enduring Hope, who hadn’t slept anyhow. He had spent those last hours checking and rechecking everything he could think of, but the novel systems grafted on to these wretched greenships were about as integrated as a third arm growing out of his own back, and he knew that the paltry weeks of developments, trials and modifications had not been enough.

What he was really scared of was that he might be responsible for the mission’s failure. He knew his crews felt the same. So they kept on working, right up until the moment the first flight crews began to arrive, trying to be absolutely sure that this mission wouldn’t screw up because of something they had missed.

At last the crews of the first wave arrived. And Pila was with them. As the flyers clambered out of their little transporter, Pila stood to one side and began making checks on a data desk she carried. Nobody approached her.

Everybody still found Pirius’s adjutant more than a little intimidating – this woman from Earth was cold, and strange. But her duties included such mundanity as ensuring that the crews had been served the breakfast they wanted, that the transports had been laid on correctly, a hundred tiny details to make sure that nothing got in the way of the crews doing their jobs. She carried out those duties with calm, invisible efficiency, and people had slowly granted her respect.

Everybody knew a Ghost was flying this mission. Hope was relieved that it didn’t show up this morning.

The crews, meanwhile, did what flight crews usually did. They allowed the techs to check over their suits, but ran double-checks themselves – if you were flight, you never trusted ground crew with something like that. Some of them quizzed their engineers on the state of their ships, as if anything they could ask now would make a difference. Others indulged in various superstitions, such as walking around their ships, or kicking at their landing rails. One man vomited up his breakfast. A tech cleaned it up for him. The atmosphere remained tense, quiet.

Hope saw one stocky pilot pull open the front of his skinsuit to squirt a jet of urine over his ship’s landing rail.

‘Pirius,’ he called.

The pilot turned, his face shielded by his visor. ‘I’m Blue, by the way, to save you making a fool of yourself.’

‘I knew it was one of you from the lumpy shape of your dick,’ Hope said, walking over to him. ‘Where’s your clone?’

Pirius pointed. Another copy of Pirius, in his own skinsuit but with a commander’s red flashes on his shoulders, was working his way around the hangar, shaking hands, having a final word with his crews. ‘Red’s doing his job,’ said Pirius Blue.

‘Just what you’d do,’ Hope said.

‘I’m glad I don’t have to.’

‘I bunked into the briefing. I heard Nilis speak.’

‘Nilis, yes,’ Blue said uncertainly. ‘What an oddball the man is. Red claims to understand him; I never will.’ He regarded Hope. ‘I don’t think he gave us the truth about what he’s thinking, in that briefing.’

‘The truth?’

‘He has all these ideas about how Chandra is hosting antique life forms, and if we were to keep on burrowing into it we’d find more and more. He’s becoming fascinated with Chandra for its own sake, I think. Falling in love with the damn thing.’

‘How does that help us destroy it?’

‘It doesn’t,’ Blue said. ‘You can’t control these Commissaries, though. We had better get the job done before he digs so far he comes up with a reason for us not to attack it in the first place.’

‘Pirius—’I know how scared you are, he thought. But he could never say such a thing.

Blue held up his hand. ‘You know how it is. The fear goes away. I’ll be fine once I lift.’

‘I won’t be, though,’ Hope said fervently.

Pirius Blue grasped his hand briefly. ‘I wish you were flying with us.’

‘Me too.’

‘Just don’t steal my stuff until after I’ve lifted. Show some respect.’ And with that Blue turned and clambered up a short ladder to his cockpit.

It took only minutes for the crews to load themselves into their blisters. The last maintenance hatches were closed, the last bomb trolley withdrawn. The ground crew pulled out of the hangar floor.

The roof of the hangar cracked open, and the air vanished in a shiver of frost. The harsh blue light of the Galaxy’s heart flooded into the chamber, overwhelming the glow of the globe lamps that hovered around the ships.

Hope watched from the hangar’s observation area. Here was Marshal Kimmer and Captain Marta, and the reserve crews who weren’t making this flight, and others like Tili Three who hadn’t made the grade, and many, many of this strange base’s child-soldier inhabitants, all come to see the launches. Hope suspected that the military types longed to be in those ships, as he did, rather than be stuck here watching them leave. But he wondered how many were here because, morbidly, they expected these crews not to return.

Pirius Red’s own ship was to be the first to lift. As they worked through their final preparation the crew’s comms were piped into the observation areas.

‘Waiting for the red flag to power up sublight . . . We’ve got a red, we’re clear.’

‘Start number three.’

‘Primed.’

‘Engage three . . .’

The greenship raised itself a hand’s breadth above its cradle. Hope could feel a pulse in the asteroid’s own inertia field as it tried to compensate for the shift in mass.

‘Pressure rising in the generators.’

‘Copy that. Watch the compensation for the bomb pod, engineer.’

‘On it.’

‘Waiting on the green for take-off, crew. Waiting on the green. Green acquired, we’re cleared.’

As the greenship lifted, its main body bulkily laden with its unfamiliar technology, it wallowed a little.

‘Passing through the roof.’

‘Turn to port, port on my 129. Let’s give them a show, crew.’

Beyond the hangar’s open roof, in clear space, the greenship spun once, twice, its three crew blisters whirling about the craft’s long axis, an exultant gesture. Then it squirted out of sight.

There was a hand on Hope’s shoulder. It was Marshal Kimmer. ‘Fifteen hours,’ the Marshal said. ‘Six hours out, three on station, six back. Then it will be over, one way or the other.’

‘Yes, sir.’

All over the hangar now the greenships were rising.

Cohl hadn’t believed it was possible she would sleep. But she needed a nudge in her ribs from Blayle to jar her awake.

When she glanced up at the sky those shining gas clouds were burning away, and a shoal of bright blue stars, hot and crowded, swarmed above her. After billions of years of flight through the glowing clouds of the North Arm, Orion Rock, obeying the blind dictates of celestial mechanics, was at last emerging into the open. And for the humans who crawled over and beneath its surface, the moment of destiny was coming.


Chapter 53

The impoverished universe expanded relentlessly.

Space was filled with a bath of radiation, reddening as the expansion stretched it, and by a thin fog of matter. Most of this was dark matter, engaged in its own slow chemistry. The baryonic matter – ‘light’ matter – was a trace that consisted mostly of simple nuclei and electrons. Any atoms that formed, as electrons hopefully gathered around nuclei, were immediately broken up by the still-energetic radiation. Without stable atoms no interesting chemistry could occur. And meanwhile the ionic mist scattered the radiation, so that the universe was filled with a pale, featureless glow. The cosmos was a bland, uninteresting place, endured with resentment by the survivors of gaudier eras.

Nearly four hundred thousand years wore away, and the universe inflated to a monstrous size, big enough to have enclosed the Galaxy of Pirius’s time.

Then the epochal cooling reached a point where the photons of the radiation soup were no longer powerful enough to knock electrons away from their nuclear orbits. Suddenly atoms, mostly hydrogen and helium, coalesced furiously from the mush of nuclei and electrons. Conversely the radiation was no longer scattered: the new atomic matter was transparent.

The universe went dark in an instant. It was perhaps the most dramatic moment since the birth of light itself, many eras past.

To the survivors of earlier times, this new winter was still more dismaying than what had gone before. But every age had unique properties. Even in this desolate chill, interesting processes could occur.

*

The new baryonic atoms were a mere froth on the surface of the deeper sea of dark matter. The dark stuff, cold and gravitating, gathered into immense wispy structures, filaments and bubbles that spanned the universe. And baryonic matter fell into the dark matter’s deepening gravitational wells. There it split into whirling knots, that split further into pinpoints, that collapsed until their interiors became so compressed that their temperatures matched that of the moment of nucleosynthesis.

In the hearts of the young stars, nuclear fusion began. Soon a new light spread through the universe. The stars gathered into wispy hierarchies of galaxies and clusters and superclusters, all of it matching the underlying dark matter distribution.

Stars were stable and long-lasting fusion machines, and in their hearts light elements were baked gradually into heavier ones: carbon, oxygen, nitrogen. When the first stars died they scattered their heavy nuclei through space. These in turn were gathered into a second generation of stars, and a third – and from this new, dense material still more interesting objects formed, planets with rocky hearts, that swooped in unsteady orbits around the still-young stars.

In these crucibles life evolved.

Here, for instance, was the young Earth. It was a busy place. Its cooling surface was dotted with warm ponds in which a few hundred species of carbon-compound chemicals reacted furiously with each other, producing new compounds which in turn interacted in new ways. The networks of interactions quickly complexified to the point where autocatalytic cycles became possible, closed loops which promoted their own growth; and some of these autocatalytic cycles chanced upon feedback processes to make themselves stable; and, and . . .

Autocatalysis, homeostasis, life.

Shocked into awareness, humans mastered their environment, sailed beyond the planet of their birth, and wondered where they had come from.

It seemed to the humans that the ages that had preceded their own had been impossibly brief, a mere flash in the afterglow of the singularity, and they saw nothing but a cold dark tunnel ahead. They thought that it was only now that a life as rich as theirs was possible. It was a common mistake. Most humans never grasped that their existence was a routine miracle.

But they did learn that this age of stars was already declining. The peak of star formation had come, in fact, a billion years before the birth of Earth itself. By now more stars were dying than were being born, and the universe would never again be as bright as it had been in those vanished times before.

Not only that, humans started to see, but other forces were at work to accelerate that darkening.

For humans, the universe suddenly seemed a dangerous place.


Chapter 54

Suspended over the glistening surface of Orion Rock, bathed in the fierce light of the Cavity’s crowded stars, Pirius Red formed up his squadron.

Jees was the shield-master, of course, his best pilot – with a Silver Ghost in her engineer’s blister. Pirius Red himself tucked in just behind and to Jees’s starboard; Commander Darc, the backup shield-master, took the matching position to port. The rest of the ships took their places behind him, one by one calling off, making a formation after all the training that had become as familiar as the inside of Pirius’s own head.

Pirius felt a peculiar, nervous thrill. Despite the training, this was the first time the squadron, his squadron, had formed up to fly in anger – the first and, if it went well, the last.

But he was too busy for such reflections. Scout drones were already returning warnings of a Xeelee response to the Rock’s sudden emergence from the spiral-arm clouds. If the squadron didn’t get out of here now it wouldn’t be going anywhere, and the preparation would have been for nothing.

He went around the loop one last time. The familiar voices called in from the ships: Jees herself, Darc, Torec, This Burden Must Pass, even his own older self, Pirius Blue, all ready to go.

He called, ‘Squadron. Go to sublight.’

He felt a subtle push as his ship’s drive cut in. The stars ahead swam, blue-shifted. In seconds the squadron’s ten ships reached ninety per cent of lightspeed, the optimum for setting up the grav shield. The formation still looked good; the hours of training were paying off.

‘On your call, Jees,’ he said.

Directly ahead of Jees’s tiny ship the grav shield coalesced. It was like an immense lens that muddled the fierce light of the Galaxy’s heart.

‘Shield stable,’ Jees called.

‘Good work. Form up, form up.’

The squadron edged forward, perfecting the formation.

Already they were no longer even in the same universe as Orion Rock, Pirius thought; tucked up in this pocket cosmos, streaming through the prime universe at a fraction below lightspeed, the Xeelee would be quite unable to see them. That, anyhow, was the theory.

Before going to FTL, his last duty was to check with his own crew. His engineer was Cabel, the best of the bunch. His navigator was a kid called Bilson. A promisingly bright boy but woefully inexperienced – for one reason or another he hadn’t been able to get the flying hours of some of the others – which was why Pirius had pulled rank and insisted he fly in his ship.

They were as ready as they would ever be.

If you had to ride behind a grav shield, the first FTL jump was the worst. During the endless training flights that had been learned the hard way. You had to go into the jump at ninety per cent light – and come out at the same velocity, smoothly enough to keep the grav shield stable – and keep your formation. They had done it in training; now they had to do it for real.

‘OK,’ Pirius called, keeping his voice steady with an act of will. ‘On my command . . .’

Locked together by a web of artificial-sentient interactions, the ships jumped as one.

Cohl had seen the squadron rise out of its hangar. The greenships clustered in a tight little knot, right at her zenith.

She had done her duty, here on the surface, forging her links between infantry and flyers. She knew how important she had been to the overall mission, and she had welcomed Pirius Red’s trust in her. But now that it was about to start, she longed to be up there, in those ships where she belonged. And she wondered if it could be true, as the barracks gossip had it, that there was a Silver Ghost somewhere aboard one of those ships.

The greenships seemed to shimmer, as if she was looking through heat haze. She had never seen anything like it before. Perhaps it was the grav shield, she thought, wondering.

She whispered, ‘Three, two, one.’

The greenships, ten of them, squirted out of sight, arrowing towards the very centre of the Galaxy. Exultant Squadron was gone.

But a cherry-red glow was rising, all around the horizon.

Her platoon tensed, taking their positions. She gripped her weapon harder, and tried to keep her voice light. ‘Get ready,’ she called.

The ground shuddered, and little puffs of dust floated up before her, immediately falling back. The Xeelee assault had begun.

Pirius Red felt the familiar FTL inertial lurch, deep in his gut, and the shining sky blinked around him.

He hastily checked his displays. His ship had come through fine, he saw immediately, and had fallen back into the universe with its ninety per cent lightspeed vector maintained.

Jees reported that the shield remained stable. The plan was to hold their positions for fifteen seconds, while they checked the functioning of the shield and other ships’ systems, and see if they had been able to hold their formation in these unique conditions.

But there were only nine ships in the sky, not ten.

‘We lost Number Six,’ called Bilson.

‘I see that,’ Pirius snapped. He barked out unnecessary orders for the ships around the gap to close up. The ships were already moving into their well-practised nine-ship formation, just as they had rehearsed for eight and seven and six, and on down.

One jump. They had barely left the hangar, and already a ship was lost. This mission was impossible.

The others seemed to sense his hesitation. ‘We go on,’ Pirius Blue barked.

‘Yeah,’ Torec growled. ‘Nine out of ten through the jump is better than we war-gamed.’

They were right, of course. ‘We go on,’ said Pirius Red.

‘Lethe.’ That was Bilson. ‘Look at that.’ He brought up a Virtual feed of Orion Rock, already light hours away.

The Rock was under attack. A swarm of black flies was drifting down over its surface, obscuring the earthworks and weapons installations. Human weapons spat fire in response.

‘It doesn’t matter,’ Pirius said. ‘Don’t think about it. Let’s just make it worthwhile. Kick in the jump program. Number One—’

‘The shield is still nominal, commander,’ Jees called.

‘On my command.’ Again the sentients locked the ships together; without sentient support, the slightest inaccuracy in such enormous and complicated leaps would have left the squadron scattered over the sky. But the ships’ limited sentience, like every weapon in this immense battlefield, was subservient to human command; this was a human war.

‘Three, two, one.’

After the second jump the flight got rougher, and nobody had time to look back anyhow.

Cohl’s own monopole-cannon bank had begun to fire. From its muzzles, point lights swarmed into the sky, and at its base she could make out human figures running back and forth, tending its ferocious machinery. This bank was one of hundreds emplaced on the Rock’s surface, all firing now, and looking up she could see streams of sparks, each a minuscule flaw in spacetime, washing up towards the bright blue stars of IRS 16. As its great engines of war opened up, the Rock shuddered and shook. It was almost as if the Rock itself joyously welcomed this sudden conclusion of its own long existence.

Ships were rising too, disgorged from underground hangars. Most of them were greenships, but of the standard design, lacking the modifications of Pirius’s squadron. They hastily gathered into tight formations and hurled themselves after the monopole fire. But Xeelee nightfighters came barrelling out of the blue starlight, and those brave green sparks flared and faded, starbreaker light stitching through them.

A whistle sounded on the general comms loop, a sound she had learned to dread. She couldn’t hesitate. She had to lead the way.

Her rifle gripped in one hand, she hauled herself over the earthwork’s lip. She didn’t get the move quite right. Her body was a clumsy, ungainly mass with too much inertia in a gravity field that was too weak, and she sailed perilously high over the churned-up asteroid ground. Light flared ahead of her, a battle already under way around the cannon emplacement. But though a few starbreakers flickered nearby nobody was shooting at her right now. She didn’t look back. It was up to Sergeant Blayle to ensure the rest of the platoon followed her lead.

She careened down into the dirt, face first. She was still alive, still in one piece. She was huddled in a shallow crater that afforded her a little cover, a few seconds’ breathing space.

She raised her head cautiously. The monopole-cannon emplacement was still firing. But shapes drifted around it, spheres and ellipsoids, all of them jet black. They were Xeelee drones, and they swarmed around the weapon emplacement like bacteria around a wound – as black as night, chillingly black, in a sky that glowed bright as day. The Xeelee would often send in drones like this as a first wave to try to neutralise a Rock before deploying the heavier weaponry of the nightfighters and other ships. Even the Xeelee conserved their resources, it seemed.

But already the infantry were doing their job. Shadowy figures threw themselves towards the drones, firing as they arced on their short hops from one bit of cover to the next. Their weapons fired pellets of GUT mass-energy that shimmered as they hurled themselves towards their targets, and then burst open like miniature Big Bangs.

One lucky shot took out a drone – but it exploded, a booby trap. Debris showered, a vicious rain that lanced through the bodies of several troopers before digging itself into the churned-up dirt. The endless chatter on the comms loops was interrupted by screams, the first of the action, before the morale filters cut them out.

Cohl’s platoon caught up with her. She checked her telltales. One trooper had fallen already, hit by a bit of shrapnel from that drone. Nine left, then, nine huddling in shallow pits in the broken ground.

‘Let’s go!’ She dug her hands and feet into the dirt and thrust herself forward again, firing as she flew.

Most of the drones sailed through the fire unperturbed. Xeelee construction material was tough stuff. The trick was to hit a drone at a point of weakness, at a pole of an ellipsoid, or an edge or vertex of a more angular shape. The spheres were toughest of all, but you still had a chance if you could get your shot close to one of the little windows that dilated open to allow the drones’ weapons to fire. Aiming was pretty much out of the question, though; all you could really do was add your rounds to the general fire that washed down over the drones. Cohl never even knew if her shots hit the target.

And meanwhile the Xeelee were firing back, with lances of some focused energy that were invisible except where they caught the churned-up asteroid dust.

Another of Cohl’s platoon fell in that hop. Still another was hit after they landed, her left arm sheared neatly off. The trooper was left alive but stunned, and blood briefly fountained, turning to crimson ice. A medical orderly was soon on her. He slammed his palm against her skinsuit’s chest panel. The wound was cauterised with a flare of light, and her skinsuit sealed itself up and started to glow a bright brick red, the colour of distress. The medic began the process of hauling the wounded back to the earthworks she had just come from.

Cohl could see troopers all over the surface of the Rock, firing, falling, dying. There was a constant attrition, a hail of killings and terrible wounding that somehow seemed banal. The medic teams were working between the waves of advancing troops, right up to the front line. As casualties began to flow back from the lines all over the Rock, the strange industry of processing the wounded and the dead had already begun. And they still had a hundred metres to fight through before they closed on the weapons station.

Cohl checked her platoon once more. Three down, seven up. ‘Let’s go,’ she called again. ‘On my mark. Three, two, one—’

And she threw herself into the fire.

Then there were eight.

Two hours in, Number Three suffered an instability in its GUT-energy generator: it had to turn back and run for home base. Pirius suspected that this failure had been human rather than technical. A major challenge in these bastardised ships was to keep the systems balanced to avoid excess stress on the power systems; a better pilot or engineer might have held it together.

But they were all feeling the strain. His own eyes were gritty, his face was pooled with sweat that his skinsuit’s conditioning systems didn’t seem able to clear, and his hands were locked into claws by the effort of applying just the right touch to his controls, as he tried to balance the FTL jumps and sublight glides. But he couldn’t afford to let his concentration lapse, not for a second, not if he was going to get his own laden, lumbering ship through this, and not if he was to keep his squadron together.

As they inched their way towards Chandra the astrophysical geography was slowly changing. The squadron was now tracing a feature the planners called the Bar: it was the pivot of the Baby Spiral, a great glowing belt of molecular gas that marked the bridge that joined the East and West Arms. Pirius could see the lane of gas like a shining road beneath him. He knew that road led straight to the system surrounding Chandra, the supermassive black hole itself, though that central mystery was still invisible to him.

And if he looked up, through a cloud of lesser stars he could see the bright blue lamps of the IRS 16 cluster. Orion Rock was somewhere up there, its human cargo fighting and dying.

Pirius, tucked into the shield’s pocket universe, saw this in a Virtual display. The light which fell on them through the grav shield was heavily stirred and curdled, but with tough processing you could get some information out of it.

As the fourth hour wore away, the squadron began to attract more attention. Suddenly they had an escort – Pirius counted quickly – a dozen, fifteen, twenty nightfighters, flying in loose formation around them. The Xeelee probed the squadron’s formation with starbreaker beams that folded, wavered and dispersed as they penetrated the pocket universe. The greenships were able to evade these random thrusts easily enough without bending their formation too far. But the Xeelee weren’t serious; for now they seemed to be more intent on simply tracking this strange new development.

‘That’s got to be good news,’ Torec called. ‘They are surveilling us, not attacking. We’re something new, and they don’t understand.’

‘Just as well,’ Pirius Blue growled. ‘These lumbering beasts couldn’t defend themselves anyhow.’

‘The grav shield is working,’ Torec insisted. ‘The Xeelee don’t have FTL foreknowledge of what we’re up to.’

Commander Darc called, ‘I think you’re right. And maybe Orion is doing its job; they may not have the resources to spare for—’ But he was cut off.

Pirius, immediately anxious, glanced up and to his right. The green spark that was Darc’s ship was falling away from the formation.

‘Darc! Number Four, report!’

For an agonising second there was silence. Then Darc came on the loop. ‘Leader, Four. A lucky shot, I’m afraid. I lost my engineer. Lethe, Lethe.’

‘Can you hold formation?’

‘Not a chance. I’m wallowing . . . Dropping out now.’

Pirius’s heart sank. Losing Darc was like a punch to the heart.

But even as he was wrestling with whatever was left of his ship, Darc was watching him. ‘Squadron Leader. Snap out of it. Call the seven.’

Pirius shook his head. ‘Form up the seven, the seven,’ he ordered. Around him the surviving ships swam into the seven-strong formation they had practised against this eventuality. ‘But, Lethe,’ Pirius snapped, ‘we just lost our reserve shield-master.’

‘In that case,’ Jees said dryly, ‘we’ll have to get by with one. Sir.’

Darc called, ‘Remember my final instruction, Squadron Leader.’

Darc had sworn to kill the Silver Ghost on Jees’s ship immediately, if it gave him the slightest excuse. Pirius said, ‘I won’t forget, Commander.’

Darc laughed defiantly. ‘Get it done, Pirius! I’ll see you when it’s over.’

Pirius Red could see the Xeelee had triangulated on Darc: he was at the tip of an arrow-head sketched out by lancing crimson light. It was an oddly beautiful sight, Pirius thought, beautiful and deadly.

Blue said, ‘He’s taking on our escort. Trying to draw them away.’

‘A brave man,’ Burden murmured.

‘He’s showing us the way,’ Pirius Red said firmly. ‘Form up – Six, you’re slack! What do you think this is, a joy ride? Form up, form up.’

He tried to settle down once more to the steady strain of nursing his ship and his squadrons in the wake of the imperturbable Jees. But another distracting display showed him what was happening at Orion Rock, which was now under heavy and concentrated attack. The Rock was fulfilling its primary purpose in the operation, which was to divert Xeelee fire. But such was the energy poured over it that the Rock glowed like a star itself.

Around the cannon emplacement, Xeelee drones still soared and spat. The fire from both sides had churned up the asteroid dirt, and all signs of the earthworks over which generations had laboured had been erased in hours.

For a moment the action was washing around to the emplacement’s far side, and Cohl had nothing to fire at. She threw herself into a trench, panting. She lay as still as she could, locked in with the stink of her own shit, piss, sweat, blood and fear, trying to let the fatigue work out of her limbs, and sucked water and nutrients from nipples in her helmet. Even here the fire of the continuing battle lit up the furrowed surface of asteroid dirt before her, and glared off the scars on her faceplate.

The morale filters seemed to have been overwhelmed. The comms loops were dominated by wailing now, the massed crying, screaming, pleas for help from thousands of wounded troopers. But the wounded were far outnumbered by the dead. The noise was harrowing and useless.

There were only four left of Cohl’s platoon, including herself. They had fallen back to a final perimeter just outside the platform on which the monopole cannon stood. She stole a glance over the lip of the trench. The cannon were still firing, but fitfully; Cohl had no idea how many gunners were alive. But still the Xeelee drones swarmed, a cloud of swimming black forms that seemed to grow denser the more you fired into it.

She knew it was only chance that had kept her alive long enough to be seeing this.

Cohl had been sealed up in her suit for four hours already. It was too long, of course. Every soldier knew that if an action took too long it had gone wrong, one way or another. And if the casualty rates inflicted on her own platoon were typical, soon those drones would get through and shut down the cannon for good.

But there was scuttlebutt on the comms loops that worse was to come: that in the angry sky above the nightfighters were breaking through the picket line of greenships, and were moving in to finish off the Rock altogether.

Blayle was beside her, his face an expressionless mask. ‘A thousand years,’ he murmured. ‘A thousand years of building – of belief. Blood lines forty generations deep that were for nothing but to throw a handful of soldiers into Xeelee fire—’

‘Don’t think about it, ’ Cohl muttered.

‘I can’t help it,’ he said, almost wistfully. ‘The more tired I get, the more I think. A thousand years devoted to a single purpose, gone in hours. It defies the imagination. And what is it for?’ He craned his neck to peer up at the brilliant blue lamps of IRS 16. ‘I don’t know if the action is succeeding. Why, I don’t even know what the Xeelee are doing here, let alone why we’re attacking them.’

‘We don’t need to know,’ Cohl said, falling back on Doctrine. Then, more thoughtfully, she said, ‘But it’s probably always been that way.’ If you were a soldier, war was small scale. All that mattered was what was going on around you – who was shooting at you, which of your buddies was still alive and trying to keep you alive. Whatever you knew of the bigger strategic picture didn’t matter when you were at the sharp end.

And as the enemy’s fist closed around this Rock, she could see no end point but defeat.

She had long burned off her initial adrenalin surge, long gone through her second wind. Now she was like an automaton, going through the motions of the fighting and keeping herself alive almost without conscious thought. She had trained for this, been burned hard enough by her instructors on Quin for this strange condition to be familiar. But it was as if she was no longer even in her own head, but was looking down on her own hapless, dust-coated form in its failing skinsuit, scrunched down in a ditch in the dirt, trying to stay alive.

She glanced at the chronometer in the corner of her faceplate display. She’d had five minutes’ break; it felt like thirty seconds.

‘It shouldn’t have been me,’ Blayle said now.

‘What?’

‘Why me? Why, after all the generations who lived out fat, comfortable lives in this Lethe-spawned Rock, why is it me who has been pushed out here to fight and die? It should have been those others, who died in their bunks,’ he muttered. ‘It shouldn’t have been me—’

Electric-blue light flared, and asteroid dirt was hurled up before them. Cohl twisted and fired into the blue-tinged fog of dust. She glimpsed Xeelee drones, pressing down on her trench. There was something above her; she felt it before she saw it. She rolled on her back, preparing to fire again.

But the ship was a flitter, small, unarmoured. Its door was open and a ladder hung down.

‘Cohl!’ She recognised the voice; it was Enduring Hope. ‘Evac!’

‘No. The cannon—’

‘The Xeelee shot the heart out of it. The Rock is finished. There’s no point dying here.’

‘I have to stay.’ Of course she did; that was Doctrinal. You weren’t supposed to keep yourself alive, not while there were still enemy to shoot at. ‘“A brief life burns brightly,”’ she said reflexively.

‘Balls,’ Hope said with feeling. ‘Come on, Cohl; I’ve risked my ass to come flying around this Rock looking for you.’

She made a quick decision. Reluctantly she turned to Blayle. ‘Sergeant . . .’

He didn’t respond. There was a small scar on Blayle’s faceplate, a puncture almost too small to see. A thousand years of history ends here, she thought. She wished she could close his eyes.

In the end only two of Cohl’s platoon were lifted out with her, two out of the nine she had led out of the trench.

As the flitter lifted, she saw the landscape of the Rock open up. Its whole surface crawled with light as Xeelee drones and human fighters hurled energy at each other, all in utter silence. It was an extraordinary sight. But already the night-fighters were closing in, to end this millennial drama for good.

The flitter squirted away. Cohl, still locked in her skinsuit, closed her eyes, and tried to control her trembling.

Pirius Red tried not to watch the chronometer. And he tried not to think about his own fatigue.

He felt as if he had been walking a high-wire for six hours. He tried to concentrate on the moment, to get through the next jump, and the next, and the next. If you didn’t survive the present, after all, future and past didn’t matter; that old earthworm Hama Druz had been right about that much. For all their training and sims, however, they hadn’t figured out how exhausting this was going to be, this tightrope walk through the centre of the Galaxy. He hoped he would have the physical and mental strength actually to fight at the end of it.

He shut the passage of time out of his mind. So he was surprised when a gentle chime sounded on the comms loops. But he understood its significance immediately.

Ahead the grav shield was dissolving, and in the sky around him the stars and gas masses of this shining, complex place were swimming back to where they should be.

‘No sign of our escort,’ Bilson said.

‘We got through,’ Pirius murmured.

’Yes, sir.’ Even Jees’s steady voice betrayed an edge of fatigue now. She should have been spelled by Darc, and Pirius knew that for the last hour she had been nursing one failing system after another. Still, she had delivered them here, just as the operational plan had dictated, and with no more losses: seven ships had survived out of ten who had started.

Somebody called, ‘What’s that?’

It was a star, a hot, bright, blue star, a young one – not part of the IRS 16 cluster, though; they were far from that now. And there seemed to be a cloud around it, a flattened disc, like the shields of rock from which planets formed.

‘That,’ said Bilson, ‘is SO-2. We’re exactly where we are supposed to be, sir.’

Engineer Cabel was less clued in. ‘And SO-2 is—’

‘The innermost star in orbit.’

‘In orbit around what?’

‘Chandra,’ said Bilson simply.

Pirius, for all his fatigue, felt a thrill of anticipation.

Blue called. ‘And what is that cloud around the star? Dust, rock—’

‘Wreckage,’ Bilson said. ‘The hulks of human ships – greenships, Spline. Some other designs I can’t recognise. Older ones, perhaps.’

Burden said grimly, ‘Even here the Galaxy is littered with corpses.’

‘Xeelee in the scopes,’ Bilson said softly. ‘They know we’re here. Pilot, we don’t have much time.’

‘So we’re not the first to come this way,’ Pirius said crisply. ‘Let’s make sure we’re the last. Defensive formation, sevenfold – come on, you know the drill.’

The greenships slid into place around him and the squadron edged forward. Pirius scanned the sky, looking for Xeelee fighters, and for Chandra, the strange black hole that was his final destination.


Chapter 55

In this age of matter the proto-Xeelee found new ways to survive. Indeed, they prospered. They formed new levels of symbiosis with baryonic-matter forms. The new form – a composite of three ages of the universe – was the kind eventually encountered by humans, who would come to call them by a distorted anthropomorphic version of a name in an alien tongue: they were, at last, Xeelee.

But soon the new Xeelee faced an epochal catastrophe of their own.

They still relied on the primordial black holes, formed in the earliest ages after the singularity; they used the holes’ twisted knots of spacetime to peel off their spacetime-defect ‘wings’, for instance. But now the primordial holes were becoming rare: leaking mass-energy through Hawking radiation, they were evaporating. By the time humanity arose, the smallest remaining holes were the mass of the Moon.

It was devastating for the Xeelee, as if for humans the planet Earth had evaporated from under their feet.

But a new possibility offered itself. New black holes were formed from the collapse of giant stars, and at the hearts of galaxies, mergers were spawning monsters with the mass of a million Sols. Here the Xeelee migrated. The transition wasn’t easy; a wave of extinction followed among their diverse kind. But they survived, and their story continued.

And it was the succour of the galaxy-centre black holes that first drew the Xeelee into contact with dark matter.

There was life in dark matter, as well as in light matter.

Across the universe, dark matter outweighed the baryonic, the ‘light’ matter, by a factor of six. It gathered in immense reefs hundreds of thousands of light years across. Unable to shed heat through quirks of its physics, the dark material was resistant to collapse into smaller structures, the scale of stars or planets, as baryonic stuff could.

Dark and light matter passed like ghosts, touching each other only with gravity. But the pinprick gravity wells of the new baryonic stars were useful. Drawn into these wells, subject to greater concentrations and densities than before, new kinds of interactions between components of dark matter became possible.

In this universe, the emergence of life in dark matter was inevitable. In their earliest stages, these ‘photino birds’ swooped happily through the hearts of the stars, immune to such irrelevances as the fusion fire of a sun’s core.

What did disturb them was the first stellar explosions – and with them the dissipation of the stars’ precious gravity wells, without which there would be no more photino birds.

Almost as soon as the first stars began to shine, therefore, the photino birds began to alter stellar structures and evolution. If they clustered in the heart of a star they could damp the fusion processes there. By this means the birds hoped to hurry a majority of stars through the inconvenience of explosions and other instabilities and on to a dwarf stage, when an ageing star would burn quietly and coldly for aeons, providing a perfect arena for the obscure dramas of photino life. A little later the photino birds tinkered with the structures of galaxies themselves, to produce more dwarfs in the first place.

Thus it was that humans found themselves in a Galaxy in which red dwarf stars, stable, long-lived and unspectacular, outnumbered stars like their own sun by around ten to one. This was hard to fit into any naturalistic story of the universe, though generations of astrophysicists laboured to do so: like so many features of the universe, the stellar distribution had been polluted by the activities of life and mind. It would not be long, though, before the presence of the photino birds in Earth’s own sun was observed.

The Xeelee had been troubled by all this much earlier.

The Xeelee cared nothing for the destiny of pond life like humanity. But by suppressing the formation of the largest stars, the birds were reducing the chances of more black holes forming. What made the universe more hospitable for the photino birds made it less so for the Xeelee. The conflict was inimical.

The Xeelee began a grim war to push the birds out of the galaxies, and so stop their tinkering with the stars. The Xeelee had already survived several universal epochs; they were formidable and determined. Humans would glimpse silent detonations in the centres of galaxies, and they would observe that there was virtually no dark matter to be seen in galaxy centres. Few guessed that this was evidence of a war in heaven.

But the photino birds turned out to be dogged foes. They were like an intelligent enemy, they were like a plague, and they were everywhere; and for some among the austere councils of the Xeelee there was a chill despair that they could never be beaten.

And so, even as the war in the galaxies continued, the Xeelee began a new programme, much more ambitious, of still greater scale.

Their immense efforts caused a concentration of mass and energy some hundred and fifty million light years from Earth’s Galaxy. It was a tremendous knot that drew in galaxies like moths across three hundred million light years, a respectable fraction of the visible universe. Humans, observing these effects, called the structure the Great Attractor – or, when one of them journeyed to it, Bolder’s Ring.

This artefact ripped open a hole in the universe itself. And through this doorway, if all was lost, the Xeelee planned to flee. They would win their war – or they would abandon the universe that had borne them, in search of a safer cosmos.

Humans, consumed by their own rivalry with the Xeelee, perceived none of this. To the Xeelee – as they fought a war across hundreds of millions of light years, as they laboured to build a tunnel out of the universe, as stars flared and died billions of years ahead of their time – humans, squabbling their way across their one Galaxy, were an irritant.

A persistent irritant, though.


Chapter 56

The seven surviving greenships of Exultant Squadron formed up into a tight huddle. In the sudden calm the crews gazed around at the extraordinary place they had come to.

Of all the Galaxy’s hundreds of billions of stars, SO-2 was the one nearest the black hole. And now they were within its orbit. This central place, a cavity within a cavity light weeks across, was free of stars – because any star that came closer than SO-2 would be torn apart by black hole tides. It was filled with light and matter, though, with glowing plasma, but Pirius’s Virtual filters blocked that out. It was as if the seven of them hovered within a great shell walled by crowded stars, like flies inside a Conurbation dome.

And at the very centre of this immense space was a pool of light. From this distance it was like a glowing toy, small enough to cover with a thumbnail held at arm’s length. It was a floor of curdled and glowing gas, as wide as planetary orbits in Sol system. This was the black hole’s accretion disc, the penultimate destination of debris infalling from the rest of the Galaxy – the place where doomed matter was compressed and smashed together, whirling around the hole like water around a leak in a bucket, before it fell into the black hole.

Of the monstrous black hole itself Pirius could see only a pinpoint spark, an innocent light like a young sun, set in the centre of the disc. Somewhere in there was an event horizon that would have engulfed ten Sols side by side; indeed in Sol system it would have stretched to the orbit of the innermost planet, Mercury. The glow was the final cry of matter, compressed and heated as it fell into the hole, the flaw in the universe into which the Galaxy was steadily draining.

And it was Pirius’s target.

Cabel was studying magnified images of the accretion disc. He found a bright arc, traced across the churning surface of the disc, glowing brightly. ‘What’s that?’

‘I think it’s a star,’ Bilson said. ‘A star that came too close. Lethe, there is still fusion going on there.’

Cabel said slowly, ‘A star, being torn to pieces. Lethe, what a place we’ve come to.’

Blue called, ‘Heads up. Take a look at your tactical displays.’

Pirius Red’s Virtual maps of the region lit up with virulent crimson sparks, the locations of Xeelee concentrations. Most of them were around the rim of the accretion disc itself.

Blue reported, ‘The good news is that I don’t see any night-fighters or other combat ships in this region – none within the orbit of SO-2. So the feint with the grav shield worked. The Xeelee really didn’t anticipate we would get this far, and their reactions are slow. We have some time. But those red points in the accretion disc are Xeelee emplacements, Sugar Lumps, probably used as flak batteries. They are static – they aren’t going to come after us – but they pack a punch.’

So, Pirius thought, studying his display, to get at the black hole his greenships were going to have to fly through a hail of Xeelee flak as well as pushing through the hazardous zone of the accretion disc.

‘Let’s get it done before they wake up,’ he said. ‘I’ll go in first. Engineer – navigator – are you with me?’

‘Ready, pilot,’ Bilson said, his voice tight with tension.

Cabel called, ‘It’s what we came here to do.’

‘Prep the weapons.’

Pirius worked through his checklist quickly, trying to set aside his own doubts, his fear. He knew they only had a few chances to make this work. Each of the ships carried only one pair of black hole bombs: they would be able to deliver just one blow each. And this first run, with the Xeelee totally unprepared, was their best chance of all. If he succeeded on this very first strike, they could go home. He desperately hoped he could make it happen.

The other crews were quiet as they worked. He didn’t want to speak to Torec: he felt it would help neither of them. But he couldn’t forget she was there. Even if he got himself killed, he told himself, if he did his job, nobody else had to die today – she wouldn’t have to die.

It occurred to him he hadn’t heard a word from This Burden Must Pass since they had arrived in this cathedral of stars. It was a troubling, niggling thought, but he had no time to deal with it.

Green flags lit up. The ship was ready for the attack run. Pirius said, ‘Let’s do it.’ He clenched his fists around his controls.

With Cohl and the rest of the final evacuees from Orion Rock, Enduring Hope was lifted to Arches Base. The journey took two hours, so Hope arrived six hours after the greenships had been launched – when, he realised, Pirius should be arriving at Chandra.

Hope’s feelings were complex. The weeks he had spent preparing for the moment of the launch were over. He felt a great sense of relief, even anti-climax, that he had managed to get his ships away with only one major foul-up, only one ship lost; it had been better than he had expected, in his heart of hearts. And he was pleased to have been able to pull a few strings to get Cohl off Orion.

And yet frustration was knotting up inside him. He was after all a flyer, and his crewmate from the last, ill-fated mission of Assimilator’s Claw was at this moment flying into a pit of Xeelee fighters at the centre of the Galaxy, and he, Hope, wasn’t there. He was stranded here on Arches Base, and until and unless those ships came home there wasn’t a thing he could do about it.

Some consolation his creed was now, he thought dismally. He did believe intellectually that all he lived through was just one road among many, all to be resolved at the confluence at the end of time. But it certainly didn’t feel like that, not at moments like this. He wished he could talk it over with This Burden Must Pass – but Burden too was fighting at Chandra.

Lacking a better alternative, Enduring Hope made his way to his barracks. Perhaps he could get some sleep. He had a duty to keep fresh; when the ships came limping home again the skills of himself and his engineering crews would be crucial.

But at the barracks a runner found him. He was to report to Officer Country. Hope was even more surprised when the runner led him to Arches’ main operations room.

He stood in the doorway, mouth agape. The room was a broad, deep arena, with walkways on several levels surrounding a huge Virtual display at the centre. Today the main display was a diorama of the centre of the Galaxy, with a brilliant pinpoint that must be Chandra itself surrounded by an accretion disc and other astrophysical monstrosities. This main display was surrounded by more Virtuals, graphs, diagrams and scrolling text that were, he recognised, diagnostic data on the Exultant ships themselves. Some of the walkways crossed the pit so that you could walk through the displays, studying them as closely as you liked. Around this pit of ever-changing information staff worked, talking rapidly, tapping bits of data into the desks they carried. On one high balcony Hope glimpsed Marshal Kimmer himself, standing gravely with his hands clasped behind his back, surrounded by a cluster of aides.

It was a Navy ops room at the height of a major operation; it was a nest of tense, coordinated activity. But the discipline and organisation were obvious, and despite the complexity of the task and the tension of the hour, not a voice was raised.

And the information displays changed constantly. The central diorama had obviously been based on the information retrieved by Pirius Blue during his earlier pass through the central regions. But Hope saw now that sections of it were changing all the time, evidently updated with data returned from the ships of Exultant themselves.

Which meant they got through, he thought hotly. Exultant Squadron had survived, and had pushed through to its target, the very centre of the Galaxy. He clenched his fists.

And now he looked more closely he saw a little cluster of brave green sparks hovering above the accretion disc. One of those green gems broke from the cluster and swooped down towards the accretion disc. It was utterly dwarfed, like a fly dropping towards a carpet, but it was advancing any-way. It had begun, Hope realised, thrilled; they were going in for the raid. And if he had survived, that lead spark must be Pirius Red himself.

‘I know you.’

A woman approached him. She wore a plain white robe, and was short, shorter than he was. The skin of her face was smooth, but it was not the smoothness of youth, and her eyes were hard and sharp, like bits of stone. She said, ‘You’re Tuta. Who calls himself Enduring Hope.’ She opened her mouth and laughed. It was an ugly, throaty noise, and her teeth were black.

He replied, ‘I think I know you too. After he returned from Sol system Pirius told me about you.’

‘My fame spreads across the Galaxy,’ Luru Parz said dryly. ‘I’m sure Pirius is much happier now he’s away from Earth’s politicking and scheming, and is able to fly his toys around the centre of the Galaxy again.’

Enduring Hope stared at her; he couldn’t help it.

Luru snapped, ‘Speak, boy! Tell me what you’re thinking.’

Hope licked his lips. ‘I’m thinking I don’t know whether I should offer you a chair, or report you to the Guardians.’

She laughed again. ‘You have a better sense of humour than Pirius, that’s for sure. I think I like you, Tuta.’

He asked hesitantly, ‘And is it true?’

‘Is what true?’

‘That you are’ – he glanced, around and spoke quietly – ‘immortal?’

‘Oh, I doubt that very much. I just haven’t got around to dying yet.’

‘Why are you here? And how are you here?’

‘As it happens I played a major part in initiating this project in the first place – as Pirius ought to have told you, though I doubt he understood it himself, Pirius or his bed-warmer, those poor baffled children. I’ve come here to see the climax of what I started. I think I’m entitled to that much. As to how I got here, I leaned on Nilis to arrange it. Even so detached a Commissary as that bumbling oaf can still pull strings.’

‘Where is the Commissary?’

‘Frankly he was getting so anxious he was making a nuisance of himself, and the officer in command of the room sent him away. But he was distracted anyway. He’s still analysing his fragments of data about Chandra, still seeking to discern what he calls its “true nature”. No doubt you know about that. But of course Chandra’s importance to the Xeelee is all that counts. And if we get a chance we should smash it, simple as that. That’s why I supported this project in the first place. If it was up to me I would stop Nilis’s pointless rootling. All he is likely to find is a reason to pull our punches, and what use would that be?’

Hope realised that, if this woman was one-tenth as old as Pirius claimed, then she must have seen so much, lived so much. Hope’s imagination failed as he tried to grasp what that must mean. ‘I wouldn’t have thought you would care what happens today, one way or another.’

‘It’s a significant day in the long history of mankind, Tuta, whichever way it turns out. And I intend to be here to see it, triumph or disaster – or, more likely and a lot more fun, a bit of both – eh?’ And she opened that hideous mouth again.

A bustling form emerged on to one of the higher walkways. It was Nilis himself, back despite his banishment. The Commissary recognised Hope and summoned him with a wave. Hope climbed a staircase and found himself, dauntingly, on the balcony with Marshal Kimmer himself.

It turned out that it was Nilis who had called for Hope to come to the ops room during this crucial hour. ‘I think I know you people by now. You would rather be there – but, given you’re stuck out here you will burn up if you don’t know what is becoming of your friends. I asked for Cohl too, but she’s in sick bay. I arranged a data feed for her though.’ He smiled at Hope almost fondly, and again Hope thought how strange it was that such a gentle, thoughtful man should be responsible for a weapons system of such stunning destructive power.

Kimmer said softly, ‘Commissary. The moment approaches.’

Nilis looked at the display. ‘So it does. Oh, my eyes . . .’ He went to stand with the still, statuesque form of Marshal Kimmer.

The room grew silent. That lone green spark was creeping towards the centre of the main display. The Commissary’s hands were folded over each other, his knuckles white with tension.

*

In a series of short FTL hops, Pirius Red flew low over the surface of the accretion disc. He and his crew were alone now, the rest of the squadron lost in the glare behind him.

Below him fled a broadly flat, curdled surface, glowing white, a pool of gas that rotated visibly, churning like storm clouds on Earth. This was all that was left of the mass of stars and planets and living things that had been unlucky enough to fall into this lethal pit. He knew that a black hole destroyed all information about the matter it took into its event horizon, everything but spin, mass and charge; but whatever the turbulent plasma below had once been, it was already reduced to nothing but fodder for the endlessly voracious Chandra.

He had long passed the closest approach achieved by his older self, Pirius Blue, on his scouting jaunt. Nobody in human history had ever approached the event horizon of a supermassive black hole so closely – and he had to go in a lot closer yet.

Nothing he saw was real, of course. All he saw was a Virtual rendering, reconstructed in wavelengths he was comfortable with, the glare turned down; if he had looked out of his blister he would have been blinded in an instant. But he thought he could sense the churning of this dish of plasma the size of a solar system, perhaps even the gut-wrenching gravities of the event horizon itself. He could feel the vast astrophysical processes around him. He was a mote trapped inside an immense machine.

‘One minute to closest approach to the horizon,’ Bilson warned.

Pirius felt his heart beat faster, but he tried to keep his voice light. ‘Remember your training. We practised on Rocks a couple of hundred kilometres across. Today we’re hitting a target a hundred million klicks wide. It ought to be easy.’

‘But,’ Cabel said dryly, ‘it’s a hundred million klicks of black hole event horizon.’

‘Shut up,’ said Bilson, the fear sharp in his voice.

‘No flak,’ Cabel said. ‘They still haven’t seen us. We might actually live through this.’

‘Thirty seconds,’ the navigator called.

‘Stand ready.’

And suddenly it was ahead of him, the centre of everything, a sphere of glowing gas like a malevolent sun rising from the curdled accretion disc. The event horizon itself was invisible, of course: dark on dark, it was a surface from which not even light could escape. The glow he saw was the final desperate emission of infalling matter.

Under the control of its CTC processor, the ship rose up from the plane of the disc.

Pirius looked down as the accretion disc fell away. At the disc’s inner edge the infalling matter, having been spun and churned and compressed in its final frantic orbits, at last reached the event horizon. Wisps and tendrils, gaudy and pathetic, snaked in from that inner edge, glowing ever more feverishly.

He looked ahead into the ball of churning gas that surrounded the event horizon. The horizon was a sphere, but vast, a sphere as wide as Mercury’s orbit. The greenship’s path should take it skimming up towards its pole, kissing the surface tangentially at the point of closest approach, a precise one hundred kilometres from the mathematically defined surface of the event horizon itself.

A shining, electric-blue path appeared in the complicated Virtual sky before Pirius. Projected by navigator Bilson it was his computed course, designed to take him to the hundred-kilometre closest approach distance. Though they would pass perilously close to the event horizon of a supermassive black hole, there was nothing to fear from tides: Chandra was, paradoxically, too big for that, and in fact they could fall all the way down through the event horizon without feeling a thing.

Seconds left. The last million kilometres fell away, the immense curved surface started to flatten beneath the prow, and the mist of tortured matter cleared ahead of him—

To reveal a shining netting.

‘Pull up!’ Bilson screamed.

Pirius dragged at his controls, but the ship’s proximity sensors had reacted before he did. The ship climbed up and away. The electric-blue path disintegrated and vanished.

Suddenly the texture of that wall was fleeing beneath his prow. He made out an irregular mesh of shining threads, spread out like the lights of an immense city, all of it obscured by a storm of infalling plasma. This close he could see no signs of curvature; the event horizon was effectively a plain above which the greenship fled.

Bilson started to bring up magnified images. That structure really was a kind of net, a mesh of silvery threads. Small black shapes crawled along those threads – but they were ‘small’ only on this tremendous scale; the shortest of those threads must have been a thousand kilometres long. The dominant structure was hexagonal, but the hexagons were not regular, and the effect was more like a spider’s web than a net.

Bilson breathed, ‘A web big enough to wrap up the whole of the event horizon. I think those black things are ships.’

Cabel asked, ‘Xeelee?’

‘I guess. Not a design we’ve seen before. They seem to be trapping the infalling matter. Feeding off it. And look, there are more ships coming up from inside the mesh.’

‘Then this is the central Xeelee machinery,’ Bilson said. ‘What they use to make their nightfighters, to run their computing. This netting is the engine of the Prime Radiant. It must have taken a billion years to build.’

Lethe, Pirius thought. What have we got ourselves into?

Cabel called, ‘I hate to hurry you. But those flak batteries are waking up.’

Pirius called, ‘Bilson—’

‘Understood, pilot.’

A new path was laid in, a shining blue road that ducked down into the netting. The ship started to track the new course – but it bucked and swept up again.

‘It’s that mesh,’ Bilson shouted. ‘We weren’t expecting structure over the event horizon. The netting is actually under our hundred-kilometre ceiling, but the ship’s fail-safes won’t let us get close enough.’

Pirius thrust his hands into the controls. ‘I’ll override.’ Even as he pushed the ship’s nose down, the systems fought back, and the ride was bumpy. ‘But I can’t hold this for long. Cabel, get the range finder working.’

Two cherry-red beams lanced out beneath the fleeing ship. Their paths were deflected in arcs, extraordinarily elegant, by Chandra’s ferocious gravity. Pirius, glancing down, saw the triangulating starbreakers slice through the netting as they passed, like burning scalpels passing through flesh. The intersection point should have been at about the level of the event horizon, but he couldn’t make it out.

‘We’re doing a lot of damage,’ Cabel reported. ‘Those flak batteries are definitely growing interested.’

‘Never mind the flak,’ Pirius growled. ‘There’s nothing we can do about the flak. Prepare the weapon. Bilson, are we at the right altitude?’

‘I can’t tell,’ Bilson said. ‘It’s not working – not the way it’s supposed to. There’s some kind of distortion when the beams pass through that netting.’

Cabel said, ‘We’re running out of time—’

To have come all this way and to fail . . . Pirius held the ship steady on its course. ‘Do your best.’

‘Yes, sir.’

Cherry-red light flooded Pirius’s cockpit.

‘They found us!’ Cabel yelled.

He was right; the ship was about to be triangulated by two, three, four starbreakers. Pirius snapped, ‘I need an answer, navigator!’

‘Now!’ Bilson screamed.

‘Engineer! Fire!’

Cabel didn’t acknowledge, but Pirius felt the shudder, familiar from training, as the cannon was fired, and twin point black holes shot out of the heavy muzzles mounted on the greenship’s main hull.

Once the shells were away Pirius relaxed his grip on the manual controls. The ship lifted itself up and away, twisting to evade attack, its CTC processor enabling it to respond faster than any human reaction. The cherry-red starbreaker glow dissipated.

Pirius lay back and sucked in a deep breath. Still alive.

The greenship shuddered, as if it were a toy boat bobbing on a bathtub.

‘That was the detonation,’ Cabel said.

Bilson was silent for a few seconds, gathering data. Then he said, ‘No damage. The weapon worked, but we must have missed the horizon.’

Pirius felt a heavy despair descend. ‘All right,’ he said. ‘Keep gathering data. Maybe we can figure this out yet.’

‘I didn’t screw up, pilot,’ Bilson said miserably. ‘I gave you the best I could.’

‘I know,’ Pirius said wearily. He believed him. But he knew that Bilson would blame himself for this for the rest of his life. ‘We still have work to do. We have six more chances, six more ships. The others will need our help. Keep your heads up. All right?’

‘Yes, sir,’ Cabel said blankly.

‘Navigator?’

‘Sir.’

The mood among the remaining crews, at their station high above the plain of the accretion disc, was bleak.

Torec tried to make the best of it. ‘Whoever went in first was almost bound to fail. But we learned a lot.’

Bilson remained very down. ‘We didn’t know about that mesh. We can’t see through it, and our starbreakers are distorted by it somehow, so we can’t aim. And we haven’t got time to rewrite the attack plan.’

‘He’s right,’ said Pirius Blue. ‘Those flak batteries didn’t see you coming in, but they chased you back out, Red. And the ops room say there are nightfighters on the way.’

‘We have to go back in,’ said Pirius Red. ‘Now, before it gets any worse.’

‘I’ll go,’ said Jees abruptly. It was the first time she had spoken since Pirius’s return.

Pirius Red said, ‘But your ship’s configured to carry the grav shield.’

‘We don’t need it on the way back. We’ll just be running for home.’

‘No, but your bird will wallow even more than the rest.’

‘Then I’m expendable. And I’m your best pilot,’ she said simply. ‘If anybody can make this work, I can.’

Torec pointed out, ‘Pirius, she has a Silver Ghost on board.’

‘That’s irrelevant,’ Jees snapped, ‘Its presence doesn’t affect the operation of the weapon. And now we’ve done with the shield its usefulness is at an end. The Ghost is just cargo now; it has no say.’

‘She has a point,’ Pirius Blue said.

But, Pirius Red thought, the Ghost was probably listening to every word.

He called his second flight commander. ‘Burden? What’s your recommendation?’ But, though his comms channel was clearly open, Burden didn’t reply. Again Pirius felt a flicker of unease.

‘Come on, Pirius,’ Jees said evenly. ‘We need a decision.’

Enough. ‘Go,’ he said.

Jees had evidently been waiting for the go-ahead. Her ship immediately looped out of formation and streaked down towards the accretion disc.

She got about as far as Pirius had. Then starbreaker beams from those Sugar Lump flak stations, four of them, triangulated on her. She held her position, got her own range-finding starbreakers working, and reported doing a little more damage to the net. But her green spark winked out before she had even launched her bombs.

When it was over, just minutes after Jees had left the formation, Pirius forced himself to speak.

‘OK. OK. Maybe there’s another way.’

Enduring Hope was still on the balcony with Nilis, Kimmer and Luru Parz.

When the news of the second failure, and the loss of Jees and her crew, filtered through to the ops room, Nilis was distraught. He wandered along the walkway, wringing his hands and wiping the soft flesh of his face. ‘Oh no,’ he said, over and over. ‘Oh no, oh no. It’s my fault. We are failing, and their lives are burning up like sparks, and all for nothing . . .’ It was a distressing sight. But Enduring Hope reminded himself that Nilis was, at heart, a civilian, with a civilian’s lack of understanding of war.

Marshal Kimmer did not react, either to the bad news from the target or to Nilis’s loss of control. There was little he could do to shape the course of events, but in this difficult time he was a pillar of rectitude, Enduring Hope thought, a model of strength and determination. Hope had never thought much of Kimmer as a commander, what little he had seen of him, but this dark moment seemed to be bringing out the best in him.

Pila came hurrying along the walkway. She whispered to the Commissary, something about results concerning the nature of Chandra. Nilis looked shocked, and immediately followed her off the walkway and out of the ops room.

Enduring Hope was simply baffled. What in the universe could be more important than to be here, in these next few crucial minutes? But he felt relieved Nilis and his emotional turmoil were gone.

Luru Parz watched suspiciously.

The Marshal himself tapped Hope on the shoulder. ‘Engineer. Look. Your friend is going back in – Pirius.’

Hope was a bit overwhelmed to be prompted by a marshal. But he asked: ‘Which one? Sir.’

‘Both of them.’

‘This time we send two ships in,’ Pirius Red said. ‘Not just one at a time. I’ll go first.’

Torec said, ‘You’ve used up your weapon.’

‘I know. I’ll go in to guide. Bilson, you’ve been there. We know we’ve breached that netting; maybe Jees managed to make the hole bigger. What if we could pass the starbreakers through that breach? We’d have a short time of free flight, not blocked by the net. We might see enough to hit the event horizon. What do you think?’

Bilson was very subdued. ‘It’s possible. It would be a very short time. Less than a second.’

‘All right. Which is why whoever is going in will need a spotter.’

Torec said, ‘So who makes the bomb run?’

Pirius took a breath. He wondered how long he could keep making these decisions; he felt as if he was sentencing another crew to death. But he had to make a choice. ‘Burden – are you ready?’

There was no reply. And as the seconds ticked by, Pirius suddenly understood that there would be none. He brought up a Virtual image of Burden’s face. Behind his skinsuit visor Burden’s face was ghost pale, as if drained of blood.

Burden’s navigator whispered, ‘He’s been like this since we passed SO-2. I didn’t want to say—’

Pirius Blue said, ‘Burden. Burden. Quero!’

Burden’s eyes flickered. He licked his lips, and forced a smile. ‘I’m sorry.’ His voice was a hoarse croak, his throat evidently closed up.

Red said, ‘He’s frozen. Lethe. Blue, did you know about this?’

Blue sighed. ‘No. But I wondered . . . It happened before, didn’t it, Burden?’

Burden seemed to be loosening a little. ‘Yes. It happened before.’

‘And that’s why you got busted down to the penal divisions on Quin. Cohl was right to be suspicious of you.’

‘I never lied to you—’

‘But you never told me the full truth, did you? It was nothing to do with your unorthodoxy.’

‘That didn’t help. But, yes. I froze up. Just like this. People died, you know. Because of me, because I froze. I don’t understand it. I can fight on a Rock. I can fight my way out of those blood-soaked trenches. I can save lives. But up here, in a greenship—’

‘And that’s why you kept busting your balls in combat missions? You were punishing yourself.’

‘Lethe,’ Torec snarled. ‘And that garbage about timelike infinity – did you mean any of it?’

‘I gave hope,’ he said quietly. ‘And it gave me hope. That some day it will all be put right. People died because of me.’

Blue said, ‘Down on the Rocks, you saved far more.’

‘The arithmetic of death doesn’t work like that,’ Burden said.

‘No, it doesn’t,’ Torec said.

‘I let you down, Squadron Leader.’

‘Yes,’ Red said with feeling. ‘Yes, you did.’

‘When you asked me to join you, and then to be a flight commander, I couldn’t refuse. It was such a noble thing to attempt, such a right thing. I wanted to be part of it. I just hoped I’d be able to get through it.’

‘Well, you haven’t,’ Torec said bitterly.

Red said, ‘Guys, we don’t have time for this.’

‘I’ll make the run,’ said Blue immediately.

Red said, ‘Why? To save your buddy’s face?’

‘No. Because I’m the better choice anyhow for a two-ship run. Think about it, Red. We’re the same person. If we go in together, communication’s going to be essential. If we can’t understand each other, who can?’

Red said, ‘But—’

‘I know what you intend to do,’ Pirius Blue said. ‘While I drop my bombs, you’ll draw the flak. That’s what you’re really planning, isn’t it, Red? You see, I told you I understood you.’

Pirius sighed. ‘All right. Cabel – Bilson – yes, I intend to draw the flak away from Blue. Maybe that way we’ll give him a chance of succeeding with the mission. But you’ve been down there already. If you don’t think you can do this again—’

‘Count me in,’ Cabel said immediately.

Bilson was clearly having a lot more difficulty, but the navigator sighed raggedly. ‘You did say that if we screwed up today we’d be back tomorrow. Let’s get it over.’

‘Good man,’ Pirius said warmly.

‘Let’s do it,’ Blue said. His ship broke immediately out of the formation.

Pirius grasped his controls, and the two ships settled side by side.

Burden said, ‘I just want to say—’

‘Later,’ Red snapped.

Torec whispered, ‘Godspeed.’

Blue asked, ‘What does that mean?’

‘Something I learned on Earth. Very old, I think.’

‘No goodbyes,’ Pirius Red said. ‘Ten minutes and we’ll be back.’

Torec forced a laugh. ‘Knowing my luck, both of you. Or neither . . .’

In formation, the two ships swept down through the great hollow towards the shining puddle of the accretion disc.

Once again Red found himself flying low over the accretion disc; once again the event horizon itself rose like a malevolent sun before him. But this time Blue’s ship was a green spark off his port bow.

Blue opened a private loop to Red. ‘Of course,’ he said, ‘if we both get killed down here, then nothing will be left of me – of you.’

‘That would be simpler,’ Red said.

‘That it would. Take care of Torec if—’

‘And you,’ Red called. ‘Good luck, brother.’

‘Yes. Lethe! I’m in flak!’

Pirius Red glanced across. Two, three, four starbreaker beams were raking the sky, trying to triangulate on Blue’s ship. Red yanked his ship sideways, cutting between. To his satisfaction, two or three of the beams started to track him, while the others lost Blue, who ducked below his nominal course. But if one of those beams touched him, however briefly, he would be done.

Red began to weave back and forth, the CTC pulling the ship through a rapid evasion pattern faster than any human pilot could – faster than a Xeelee, Pirius thought. But the starbreakers tracked after him.

Cabel growled, ‘I think I’m going to lose my breakfast.’

Pirius shouted, ‘But it’s working. Bilson! Keep tracking. It’s your job to guide Blue in.’

‘Understood, pilot.’

‘Coming up on that netting,’ Pirius Blue reported. ‘Wow – I don’t think I believed it – a contiguous structure light minutes across! The Xeelee have been busy . . . Red, I’m in flak again.’

Pirius, following his evasive course, had drifted too far from his temporal twin. No time to get back under sublight.

He punched his controls. The ship jumped, a big FTL jump of a light second or so. He heard the blister hull creak, and his displays lit up with red flags; you weren’t supposed to make such jumps in spacetime this turbulent. But it had worked, and he had lodged himself just in front of Pirius Blue.

And once again the flak beams were focused on him. He laughed out loud. ‘Bring it on!’

Bilson said, ‘I lost the lock.’

‘Then get it back,’ Pirius shouted. ‘Come on, navigator, we’re almost there.’

‘I have it. I have it!’ A starbreaker speared out from the greenship’s weapons pod, and hit a stretch of netting some distance before the two fleeing ships.

‘I’ve got it,’ Blue called. ‘Good work, Bilson. But we need to have a word about your flying, Red.’

‘Have you got the event horizon?’

Blue said quietly, ‘We have a fix.’

Pirius’s cabin flared with cherry-red light. The starbreakers were close. He ignored the glow, overrode the automatics, and held the ship to its line. ‘Only a few seconds more, crew—’

The blister shuddered around him, and a telltale blared. He had lost one nacelle, one crew blister: it was Cabel, probably the best engineer in the squadron, gone, burned away, a scrap of flesh in this tremendous tumult of energy. Regret stabbed, but he had no time now, no time. Still he stuck to his line. ‘Blue, drop the damn bombs—’

‘Gone!’ Blue called.

Pirius hurled the ship sideways. But the starbreakers tracked him, and still the ship shuddered.

Blue reported, ‘Gone. And— Lethe!’

‘What? Blue, I can’t see.’

‘The black holes converged – we picked up the gravity wave pulse, right on the event horizon. And the Xeelee—Lethe, it’s working . . . Oh.’ He sounded oddly disappointed.

Pirius wrenched his ship around once more. ‘Blue! Report.’

‘The flak has got me. I can’t manoeuvre – I’m wallowing like a hog—’

‘Blue!’

‘I always did want to be remembered,’ Blue said.

‘So did I.’

‘Maybe we will be after all. Goodbye, brother. Tell Nilis . . .’ But his voice winked out and Pirius heard no more, nothing but Bilson’s quiet sobbing.

In the ops room the cheering was loud.

The netting around the event horizon looked as if it had been punched open by a vast fist. The surface beneath, a mist of sheets and threads of plasma falling into the event horizon, was awash with waves of density that flared brightly – some were so dense, the monitors said, that hydrogen fusion was briefly sparking. Those waves were caused by oscillations of the event horizon itself, where it had been struck a mighty punch by the coalescing black holes of Blue’s cannon. All around that part of Chandra intense pulses of gravitational waves were washing out, and it was those waves that were wreaking such damage on the netting structure, far overwhelming the feeble human efforts.

It was Nilis’s moment of triumph. When Enduring Hope looked for the Commissary, however, he was nowhere to be seen.

Luru Paz watched, her eyes cold.

‘Lethe, Nilis was right,’ Marshal Kimmer said. ‘It worked! Where is that oaf? Commissary!’

At last Nilis came running on to the walkway. He was carrying a data desk which he waved in the air. He hurried up to Kimmer. ‘Marshal! I have it at last. Those final images of the web structure were the key. I knew there was more to this black hole than we suspected!’

Kimmer evidently didn’t know what he was talking about, and didn’t care. He wrapped one arm around Nilis’s shoulders. ‘Commissary, you old fool! Unlike you I have no imagination, I had to see it with my own eyes to believe it. But you’ve done it! You’ve ripped a hole in that peculiar Xeelee nest – and we still have four armed ships left to finish the job. By the time we’re done that black hole will be as naked as the day it was formed, and the Xeelee will have nowhere to hide. I tell you, if you told me you had found a way to beat the Xeelee in a bareknuckle fight I’d believe you now!’

Nilis pulled away forcibly. When he spoke, it was practically a shriek. ‘Marshal – listen to me. We have to call off the attack.’

Kimmer, shocked, was silenced.

Luru Parz said, ‘And the remaining ships—’

‘Call them home. Let no more lives be lost today.’

Kimmer looked thunderous. ‘You had better explain yourself, Commissary.’

Nilis waved his data desk, ‘I told you. I have it!’

‘You have what?’

‘The truth about Chandra. The Xeelee live off the black hole. But the Xeelee aren’t alone . . .’


Chapter 57

The monads cared nothing for humans, of course, or for quagmites, or Xeelee, or photino birds, or any of the rest of the universe’s menagerie at this or any other age. But they liked their universes to have story; and it was living things that generated the most interesting sagas.

And so in the time before time, when they picked out their seedling universes from the reef of possibilities, the monads, midwives of reality, exerted a subtle selection pressure. They chose for enrichment only the brightest bubbles in the cosmic spindrift: bubbles with a special, precious quality. A tendency to complexify.

Thoughtful beings, human and otherwise, would wonder at the endless fecundity of their universe, a universe that spawned life at every stage of its existence – and wonder why it had to be so.

Some of them came to understand that it was the universe’s own innate tendency to complexify that had created the richness of structure within it.

Simple laws of molecular combination governed the growth of such intricate, inanimate forms as snowflakes and DNA molecules. But autocatalysis and homeostasis enabled simple structures to interact and spin off more complex structures still, until living things emerged, which combined into ever more complicated entities.

The same pattern showed in other aspects of reality. The hive structures of ant colonies and Coalescent communities emerged without conscious design from the small decisions of their drones. Even in the world of human ideas, the structures of religions, economies and empires fed back on themselves and became ever richer. Even mathematical toys, like games of artificial life run in computer memories, seemed to demonstrate an unwavering tendency to grow more complicated. But then, human mathematics was a mirror of the universe humans found themselves in; that was why mathematics worked.

Complexifying seemed inevitable. But it was not. A universe could be imagined without this tendency.

If the ability to complexify had suddenly been turned off, the universe would have seemed very different. Snowflakes would not form, birds would not flock, ants and Coalescents would have tumbled out of their disintegrating hives, baffled. On larger scales, economic and historical cycles would break up. Ecosystems would fail; there would be no coral reefs, no forests. The great cycles of matter and energy, mediated by life on a living world like Earth, would collapse.

But of course there would be no observers of such catastrophes, for without complexity’s search for feedback loops and stable processes, hearts could not beat, and embryos could not form.

Humans had the good fortune to exist in a universe in which there was no law of conservation of complexity, no limit to its supply.

But it didn’t have to be that way. That the universe could complexify, that richness of existence was possible at all, was thanks to the monads, and their subtle pan-cosmic selection. The monads had selected, designed, nurtured a universe that would be fruitful for ever, in which there was no limit to the possibilities for life and energy, for life and mind, as far ahead as it was possible to look.

While empires rose and fell, while the universe continued its endless unravelling of possibility after possibility, the monads slumbered. They had done their work, made their contribution. Now they waited for the precious moments of the farthest future when this universe, in turn grown old, spawned new fragments of chaos, and they could wake again. But in their epochal sleep, even the monads could be drawn into history. And even they could be harmed.


Chapter 58

Luru Parz watched the Commissary with blank hostility, Enduring Hope with bafflement.

Nilis tried to tell his complex story too quickly, too briefly. For months he had been trying to assemble all the data on Chandra that he could find: on the Xeelee and quagmites and other denizens, on cosmological data like the relic Big Bang radiation, on the astrophysics of the black hole itself and the knotted-up singularity at its heart – and now even on the extraordinary artefact the Xeelee had wrapped around the event horizon. And he had come to a new conclusion.

Nilis said triumphantly, ‘Do you see? Do you see now?’

‘No,’ snapped Kimmer.

There was a story in this information, said Nilis. And that story was the secret history of the universe.

Nilis said he had looked deep into the structure of Chandra, and had found life infesting even the singularity at its heart. ‘These deep ones – the ones I call “monads”, it is a very antique word – they are older than all of us. Older than the Xeelee, older than the universe itself! It will take a lot of study to figure it all out. But it’s clear that the monads are responsible for life in this universe. Or rather for the tendency of this universe to complexify, to produce life. It is a level of deep design about the universe nobody ever suspected. And in their nests of folded spacetime, huddled inside the event horizons of black holes, they slumber – waiting for our petty ages to pass away – until the time comes for a new universe to be born from the wreckage of the old.’

‘And the Xeelee—’

‘They live off Chandra, the black hole. Their net structure is the great machine which allows them to achieve their goals: to birth nightfighters, to use the black hole as a computing engine, all of it. But that’s trivial. It’s what’s inside the black hole that counts. The Xeelee are just parasites. Secondary. They don’t matter!’

Kimmer said dangerously, ‘They matter rather a lot to me.’

Enduring Hope thought he understood. ‘And if we attack the black hole,’ he said doggedly, ‘we could destroy the monads. Is that what you fear?’

‘Yes,’ Nilis said gratefully, sweat beading his brow. ‘Oh, my boy – yes! That is precisely what I fear.’

Kimmer said, ‘But even if you are right there are other galaxies. Other nests of monads.’

Nilis insisted, ‘We can’t make any simple assumptions about this situation, Marshal.’ He spoke rapidly about levels of reality, of interconnectivity in higher dimensions. ‘By striking a blow in this one place we may wreak damage everywhere, and for all time . . .’

Luru Parz said slowly, ‘The Commissary fears that if we destroy the monads we will break the thread – don’t you, Nilis? The shining thread of life, of creativity, that connects this universe to those that preceded it, and to those that will follow. To kill them would be patricide – or deicide, perhaps.’ She smiled. ‘Ah, but I forgot. In this enlightened age you don’t have gods, or fathers, do you? It’s entirely appropriate of humanity that when we do find God we try to turn Him into a weapon, and then kill Him.’

‘Shut up, you old monster,’ Kimmer said.

Luru Parz said coldly, ‘But this is why I’ve been trying to stop you, Nilis. To stop this pointless research.’

His jaw dropped. ‘You – it was you? You obstructed me, you blocked me from the data, the processing resources I needed? I thought you were my ally, Luru Parz! It was you who said we must study the black hole in the first place!’

‘Study it sufficiently to destroy it – that’s all we needed. Not this! Knowledge is a weapon, Nilis. That’s all it is. I always feared that if you rooted around for long enough you’d find some reason not to complete the project. Over-academic fools like you always do.’

Maybe she had been right to block him, Enduring Hope thought. He recalled his conversation with Blue, who had foreseen exactly this outcome: that sooner or later Nilis would find a reason to fall in love with Chandra, and would try to stop the attack.

Nilis said darkly, ‘Listen to me. My analysis is hasty. And it contains more questions than answers. Regardless of any pan-cosmic responsibility, if we were to destabilise this monad complex, we don’t know what the result would be. The damage could be huge. I can’t begin to estimate it—’ He shook his head. ‘Damage on a galactic scale, perhaps.’

Luru Parz pushed past Nilis to face Kimmer. Her face was alive, intense, but Hope thought it had the intensity of a sharpened blade, not a human expression. ‘Then let it be so. Marshal – we must do it regardless of the consequences. This is our one chance, don’t you see?’

Kimmer said, ‘But if we cause such devastation – if the Galaxy centre detonates—’

Luru shouted, ‘What of it? Let the Galaxy be cleansed! Marshal, I have seen the human race populate a galaxy once; we can do it again. And this time it would be a galaxy free of Xeelee. We must do this.’

Nilis laughed, a brittle sound. ‘Marshal, you aren’t listening to her? Why, you fool—’

Kimmer’s reaction was immediate. He swung around and swatted the Commissary aside with one gloved fist. Nilis fell backward, clattering clumsily against a bulkhead, blood seeping from his mouth.

Enduring Hope ran to him and cradled his head. ‘Commissary, Commissary,’ he whispered. ‘You can’t go around calling a marshal a fool!’

Luru Parz seemed to have recovered her detachment. Breathing hard, she said, ‘Our debate here is irrelevant anyway.’

Kimmer, confounded by the rapid turning of events, glowered at her. ‘What do you mean?’

‘The decision to go on doesn’t belong to us. It belongs to Pirius Red. Who has heard every word we have said. Haven’t you, pilot?’

The voice from the centre of the Galaxy was sepulchral. ‘I have, Luru Parz.’

*

Pirius Red pressed his gloved hands to his temples.

He and Bilson, his surviving crewmate, had made it back to the rump of his squadron. But he was grateful that he was alone in his blister. He was still trying to absorb the shocks of the last few minutes – the death of his engineer and the sudden loss of his own older self. He had no idea how he was supposed to feel about that. And now this, a questioning of the whole basis of the mission by the man who had instigated it all.

He found it difficult even to speak. He knew he was close to burn-out.

This Burden Must Pass said, ‘It’s your decision, Squadron Leader.’

Pirius’s laugh was bitter. ‘Now you have something to say.’

Torec, her voice strained by grief, snapped at Burden, ‘Yes. And for you it doesn’t matter because, right or wrong, everything will be put right at the end of time, won’t it?’

‘Perhaps not this,’ Burden said softly.

‘We should wait,’ Bilson said hesitantly. ‘We need time. If Nilis is right . . . We need time to check.’

Torec said, ‘But we won’t get as good a chance to strike again. We know that. The Xeelee will be waiting for us next time.’

‘We will find another way,’ Bilson said. ‘People are smart like that.’

‘Yes, we are,’ said Burden.

Pirius was anguished. If Nilis was even half right, they could be committing a terrible crime, a crime that might transcend the universe itself. How could he possibly know the right thing to do? Who was he to have such a decision thrust upon him?

And yet the choice seemed clear.

Pirius said, ‘Enough of us have died today.’ Including half of myself, he thought. He tried to rehearse the words. We pull back . . .

‘Pilot.’ Bilson’s voice was full of wonder.

Pirius looked down at the accretion disc. A kind of cloud was rising above that puddle of light, a black cloud. When he increased the magnification of his images, he saw they were ships, a horde of them, rising like insects.

‘It’s the Xeelee,’ Torec said. ‘They’re streaming out of the Cavity. I don’t believe it. They are abandoning Chandra.’

Burden said, ‘It looks as if they agree with Nilis. There are some things just not worth destroying, whatever the cost.’

‘Let’s go home,’ Pirius said.

The five battered ships swivelled as one, and turned away from the heart of the Galaxy, where the Xeelee ships were still rising, countless numbers of them.

When Pirius Blue came to, he was embedded in darkness, unable to move. Impact foam, he realised.

To his own surprise, he was still alive. He had survived the flak assault, and the destruction of his ship. He wasn’t even injured, as far as he could tell.

With voice commands he brought up sensor data, which flickered before his eyes inside his visor. Drifting at the centre of the accretion disc, he learned, he was rather a long way away from any possible pick-up. And nobody knew if he was alive or dead. Suspended in darkness, locked into the foam, he came to a quick decision. He uttered a command.

His foam shell burst and flew apart, leaving him in his skinsuit. He was falling in a cloud of fragments, and a bath of brilliant Galaxy-centre light. His visor turned jet black, and its inner surface immediately lit up with red warning flags.

He checked his suit’s systems. All overloaded, all on the brink of failure. A skinsuit wasn’t designed to withstand the ferocious conditions of the centre of the Galaxy, and it knew it. But it didn’t matter. This would be over soon, one way or another.

With more commands he coaxed his visor to leak through a little of the hard light that battered it. Soon he could see again, if sketchily.

He was floating through a forest of shining threads, silvery lines as straight as laser beams – but some of the threads were broken, twisted.

With a jolt, he understood. He was falling through the net structure around the black hole. There was no sign of those vessels they had spotted crawling over the net, however. And there was no sign of his ship, or his crewmates, who, if they had not died immediately, must be drifting as helplessly as he was.

To his surprise, one comms loop was still working. He couldn’t talk to the squadron, but there was a line to the ops room on Arches. With brisk commands, he set it to transmit only, and patched in a visual feed from his visor. He was happy for them to watch what he watched. There might be much for them to learn, however the operation worked out. But he didn’t want to talk to anybody. No goodbyes. Not when there was another version of himself who could do all that for him.

Still falling helplessly, he swivelled in space and looked down at the event horizon.

Though infalling plasma crawled across its surface, reddening as it fell out of existence, it was dark, a dark plane beneath him. The ferocious light that bathed this place was either absorbed by the event horizon or else was deflected by the black hole’s immense gravity field; he was in the shadow of the black hole, a strange relativistic shadow left by bent and distorted light.

He lifted his head. The event horizon was like a monstrous planet, so vast it was a plain beneath him that cut the universe in two. Everywhere redshifted plasma writhed and crawled, raining into the hole, and immense auroras flapped. But at its straight-line horizon he saw bands of light: one, two, perhaps three stripes, running parallel with the edge. The rings were another product of the hole’s huge gravity field, as light was not simply deflected but pulled through one orbit, two, before being flung away.

But now he was falling ever more rapidly towards that fatal surface. Telltales warned him that his signal lock to Arches was being lost: the increasing redshift he must be suffering was affecting the frequency control. It was a secondary effect of the distortion of time itself by the black hole’s gravity. He tried to divert some of his processing power to adjusting the signal, to keep the lock as long as possible.

Time, time: from the point of view of his own younger self in the outside universe, time would pass more and more slowly for Blue as he approached the event horizon, until at last duration ceased altogether, and he was pinned against the horizon like a fly embedded in glass. It wouldn’t be long, he thought, before relativity played a final trick on his tangled lifeline, and Pirius Red became the older twin after all.

Blue would know nothing of that. He probably wouldn’t feel anything when he passed through the event horizon itself. This far out from such a massive object, tidal forces had not yet begun to pluck at a body as small as his. Once inside the horizon, though, his fate would be determined.

Inside a black hole space and time pivoted about the constancy of lightspeed, and exchanged roles. Outside, time proceeded inexorably forward, but you could move back and forth in space. But inside a hole it was space that was one-directional. No matter how hard he struggled, Pirius’s progress would be one way towards the singularity at the geometric centre of the hole – the singularity was now his only future. And there, long after the tides had torn his body apart, the strings and membranes that underlay the very particles of his body would be stretched and torn before being crushed out of existence altogether.

The telltale acknowledgement signal from Arches turned to a high-frequency chirp that disappeared into inaudibility. He turned the comms system off; it was no use now.

He glanced back the way he had come. Though the crowded sky directly above him seemed unaffected, towards the hole’s horizon his view was blue-shifted and muddled. It was as if he was looking out through a shallow, mirrored cone: even light was being pulled into the hole’s gravity field, and was starting to rain down on him. As he fell further the light would fold up behind him, and eventually all the light in the universe would be pulled tight into a pencil-thin cone, spearing down after him as he fell into darkness.

Of course the most likely cause of his death would be his suit’s failure. But perhaps he could juggle its systems, force the hole itself to kill him. He grinned fiercely. It would be a challenge.


Chapter 59

On the long journey back to Arches they saw no sign of Xeelee.

Ops told them that when the black hole web was abandoned, the Xeelee appeared to have ceased their operations right across the face of the Galaxy, from Core to Rim. Pirius found it hard to believe that this one action had made such a difference. But he was glad that they weren’t harassed; they would have been easy targets.

He was only bringing back four ships, though. This Burden Must Pass had volunteered to stay at Chandra for an additional day. He would record what he could of the field of action, and search for any survivors of the lost ships. Pirius agreed to this reluctantly. It was standard operating procedure, and as the sole surviving flight commander Burden was the right man for the job. But Pirius knew that this offer had more to do with the contents of Burden’s own head.

Besides, he didn’t like the idea of leaving anybody behind. He made sure Burden’s crew were happy with the idea before he agreed, but they seemed loyal to Burden.

Four ships left, then – and then another was lost. It was another systems failure – catastrophic, as the containment of the point black hole bombs failed and the ship was immediately torn apart. After that Pirius ordered the crews to dump their remaining bombs. He knew he would regret for the rest of his life not having thought of this precaution earlier.

So in the end only three ships returned to Arches Base. They were directed to a hangar with enough cradles to hold the ten that had flown out from Orion Rock fifteen hours before.

Pirius was the first down. He made a shaky landing, dropping his ship too hard into its cradle. There were dozens of ground crew on standby, and they came swarming around immediately. But of course there was only Pirius and Bilson to help out of their blisters; the stump of Cabel’s nacelle was a mute testament to the loss.

Enduring Hope and Cohl were both here. Pirius was unreasonably pleased to see their familiar faces. They embraced, stiffly, in their skinsuits. But he could see their distress at the loss of Blue, ‘their’ Pirius.

Marshal Kimmer, in a bright skinsuit adorned with badges of command, came striding forward. ‘Well done, pilot, well done!’

Pirius allowed his hand to be shaken. But when Kimmer demanded to know how the operation had gone, Pirius just said, ‘Wait for the debrief,’ and turned back to his crew. You didn’t speak to a senior officer like that, but he was too tired to care.

Pirius sent Bilson to the sick bay. But he fought off the medics who tried to lead him away too; he wasn’t about to leave the hangar until the other surviving ships made it home.

In they came, one at a time. Neither made a landing much better than he had, but both got down safely. The crews in their skinsuits clustered on the floor of the hangar, while medics and reserve flight crew crowded around them and Hope’s technicians moved in on the ships.

Everybody talked at once. Relief was the first emotion, relief to be alive. The release of nervous energy was almost like elation. But those empty cradles told a harrowing story. People would wander off alone and glance at the sky, as if expecting one of the lost ships to come limping home even now.

Pirius’s most difficult meeting was with Torec. She hugged him, but her small face, inside her visor, was closed with grief. ‘I’ve got you back,’ she said, ‘but I’ve lost you as well. How am I supposed to cope with that?’

‘I don’t know,’ he murmured.

Once inside the base, the crew were taken through standard post-operation processing. First the medics checked them over. All but one, a navigator with a broken arm, were released. Then they were taken to a refectory, where food and drink were heaped up. They suddenly discovered how hungry they were. But there was enough food for thirty, and it was uncomfortable to be surrounded by empty chairs.

After that, though Pirius felt so exhausted he thought he would sleep for a week, they were taken away for preliminary debriefs, individually, in crews, and then as a whole. That went on for six wearying hours, until at last a consensus Virtual record of the operation was put together, combining all their viewpoints and the logs of the surviving ships. The crews accepted this as necessary. Details about the mission could be argued over for years, but these first moments, when memories were fresh and unclouded by sentiment or denial, were essential for an accurate record. It was gruelling work, though.

Marshal Kimmer sat silently throughout these sessions. The only emotion he showed came when Pirius described how he had taken his ship back for a second run on Chandra, to guide Blue and to deflect the flak.

When the debrief was over, Kimmer approached Pirius. ‘You were right,’ he said gruffly. ‘I should have waited for the debrief. But I’ll say it again. Well done, pilot.’ He seemed to want to say more, but his small, mean-looking mouth appeared incapable of expression. He bowed and walked away, his entourage of aides at his heels.

By now Pirius was so tired he felt numb, detached, as if he was still wearing a skinsuit. But he knew he had one more duty.

Commissary Nilis was in his room, deep in Officer Country. Pila sat with him. They were sorting through data desks, and Virtual images of Chandra and its surrounds floated in the air. Nilis actually shied away from Pirius when he came in, a kind of shame showing in his broad, rumpled face.

Pila, though, gazed at Pirius. ‘Well done,’ she said softly.

He wondered what she was feeling. This strange, cold woman from Earth had been on her own journey, he supposed. He said, ‘I couldn’t have done it without you, Pila. I won’t forget that.’ He turned to Nilis and said formally, ‘Commissary – I was glad to have taken part in the final experiment that proved your theories.’

That took Nilis by surprise. ‘Oh, my boy, my boy. Thank you! And you validated my faith in you, in spades. You have come a long way from that mixed-up child on Port Sol and Venus, my boy, a long long way. You are a man – you poor wretch!

‘And of course it has been a great technical achievement.’ He smiled, his rheumy eyes wet. ‘Who would have thought, when we were limping around in Sol system, that we could have brought it off? Well, I always had faith in you, Pirius; I knew you could do it, if anybody could.’

‘And we made history today.’

‘Oh, yes, there’s that too. How remarkable to think that of all the galaxies we see in the sky only ours is clear of the Xeelee – and all thanks to human endeavour! And it is a historic moment in other ways. It’s a fallacy, you know, that communication is always possible between alien cultures. The dismal records of the Assimilation prove that. Sometimes perceptions of our common universe simply diverge too much. In an awful lot of first contacts “communication” is primal: only to be ignored, eaten, or attacked. And there is no record of the Xeelee attempting any form of communication with any lesser species, save extreme violence. But in this incident they did respond. We threatened Chandra, they withdrew, we did not attack; information, of a sort, passed between us, and a kind of agreement was reached.’ He sighed. ‘If only it were possible to build on this breakthrough! Perhaps the perpetual war could be ended. But I fear that may be Utopian.’

Pirius knew how important this sort of philosophical stuff was to the Commissary. ‘A triumph in many ways, then.’

‘Yes.’ But Nilis’s face crumpled. ‘But too many people were lost – too many young lives rubbed out because of me and my dreams. Those moments when the first two runs failed, and I thought that despite the sacrifices I had demanded I had failed, were almost more than I could bear.’

Pirius tried to find words about the proportionality of the losses compared to what had been gained. But Nilis, he saw, was inconsolable for now. After a time he left him to his work.

In their barracks, Torec was already asleep. She hadn’t even taken off the coverall given her by the medics after they peeled her out of her skinsuit. Pirius crawled in with her. She stirred, mumbled, and turned into his arms, a bundle of soft warm humanity.

He had thought he would be too agitated to sleep. Besides, he felt guilty about lying down to sleep when others had died, or were still out there. If he slept this long day would finally end, and he would somehow lose it, lose them.

But sleep rose up like a black tide, regardless.

The next day, his first priority was his crews.

He toured the base. They were in their barracks, or the refectories, or the sick bays, or the gyms and training rooms where they had gone to work out the tension from their systems. A couple of them had gone back to the ships to help the ground crews with their own investigations and debriefing.

Some just accepted what had happened. It was a gamble worth taking, they said; you win some, you lose some. Others were bitter at the stupidity of the commanders, including Pirius himself, who had sent them into the Cavity with such poor intelligence. He absorbed their anger. And some just talked. They went over and over what they had done, telling and retelling their own small war stories as part of the whole. That was all right. It was part of the healing, and Pirius’s job now was to listen. And it wasn’t going to stop here, he knew. The shock of what they had gone through, and the guilt at having survived where others hadn’t, would never leave them.

Pirius had lost a temporal twin, a part of himself, and he wondered which way his own damage would work out – and how Torec, who had lost her lover and welcomed him home at the same time, would sort out her own complicated, guilt-ridden grief.

More than twenty-four hours after Pirius’s return, This Burden Must Pass brought his own battered ship home.

Pirius hurried to meet him, and walked with his crew to the sick bay. With his visor cracked open, Burden’s face was drawn, dried sweat was crusted under his shadowed eyes and his hair was plastered to his head. Burden said that they had encountered no Xeelee harassment on the way back. ‘It looks as if it really is true,’ he said. ‘They have abandoned the Galaxy to mankind. And because of us.’

‘Quite a story to add to that end-of-time confluence of yours,’ Pirius said.

‘Yes, quite a story.’ Burden said more slowly, ‘Pirius, about what happened out there—’

‘Forget it,’ Pirius snapped.

‘I can’t do that,’ Burden said. ‘If I’d gone into Chandra as you ordered, as was my duty, maybe Blue would have survived.’

‘We’ll never know. We’ve all come home with regrets, Burden. Now we move on.’

Burden nodded, his eyes downcast. ‘We move on.’

Burden said he had found traces of Jees’s ship. It was smashed up. Two of the crew nacelles were more or less intact, but the systems had failed before the safety cut-ins could work.

‘They didn’t survive.’

‘We sent the crew blisters into the black hole.’ Burden smiled thinly, exhausted. ‘It seemed fitting.’

‘That it does.’ Pirius was thinking over what Burden had said. His thoughts were muddy; already the events of the flight seemed remote, as if they had happened a decade ago, or in another life. But there was something missing from Burden’s report. ‘You didn’t mention the third nacelle. Jees rode with the Silver Ghost.’

Burden grinned. ‘I wondered if you’d ask about that. I’ll have to report it, I suppose. Of the Ghost’s nacelle I found not a trace. Not only that, it looked to me as if it had been sheared off – I mean, deliberately.’

‘The Ambassador escaped,’ Pirius said, marvelling. Once more there was a Silver Ghost loose in the Galaxy. ‘But what different can one Ghost make?’

‘The Ghosts are remarkable creatures, and very resourceful. I don’t think we’ve heard the last of the Sink Ambassador. And you have to wonder if, from the Ghost’s point of view, this whole operation was set up – if we were set up – just to give the Ghost a chance to get free.’

‘That’s impossible.’

Burden glanced around. ‘I’m not going to repeat this in the debrief. But I want to go back out there again.’ He spread his gloved hands. ‘After all, the war is over, it seems. They don’t need me to fight any more. Not that I was much use at that in the first place. I want to go back to the centre again, to look for the Ambassador.’

‘Why?’

‘Because we never finished our philosophical discussions. Things are different now. Perhaps we can learn from the Ghosts about how we’re going to live our lives from now on. Oh, Pirius – one more thing.’ He dug out a data desk and showed him some complicated schematics. ‘Something the sensors picked up.’

Burden had observed structures of dark matter drifting through the centre of the Galaxy. Invisible to human senses, passing through even the crowded matter around Chandra as if it was no more substantial than a Virtual, the shadowy forms had settled around the central black hole.

Burden said, ‘I remember what you said about Nilis, and Luru Parz, and their interpretation of history. The Xeelee cleaned these dark matter creatures, the “photino birds”, out of the Core. Now the Xeelee are gone – and in less than a day the birds are back.’ He put away the data desk. ‘Silver Ghosts loose – dark-matter creatures swarming through the Core – we have planted many seeds, as Nilis would say. Something tells me the future suddenly got a lot more complicated.’

A week after the crews returned from the Core, Arches Base received visitors from Earth. The scuttlebutt in the dorms was that one was a member of the Grand Conclave itself, the highest body of governance in the Coalition: one of just twelve people who governed a Galaxy, and she was here. Not only that, the scuttlebutt went, she had come to give them all medals.

The day after that, the crews of Exultant Squadron and everybody connected with Operation Prime Radiant were called to the hangar. The hangar was covered by a translucent dome that gave a view of the sky, and the hot white light of the Core beat down into the interior of the pit. All ten of the ships’ cradles were empty now; the surviving ships would perform a flyby, piloted by reserve crews.

Everybody was here, brought together for the first time since they had dispersed after their debriefing. With Pirius were Torec, Burden and the rest of the surviving crews. Cohl was here, and Enduring Hope had brought a gaggle of grinning ground crew techs. The more senior officers, including Captains Marta, Seath and Boote, kept apart, resplendent in new dress uniforms.

Others came out for their share of the limelight. Aside from civilians like Commissary Nilis and Pila, there were much more lowly types: workers, techs, administrators. Many of them were older than the flight crews, and their ranks gleamed with metallic implants, for this was the Navy’s way of using its surviving veterans. But they performed the various unglamorous but essential jobs that kept the base running and the ships flying, and with Pila’s help Pirius had made sure that they would be here.

A piping sounded, a tradition, it was said, dating from a time when man’s ships sailed only the seas of Earth. The officers muttered quiet orders. The military staff and civilians alike drew their ranks up a little tighter and stood rigidly to attention.

A party swept from the shadows into full Galaxy light. Marshal Kimmer and Minister Gramm accompanied a much more imposing figure. Philia Doon, Plenipotentiary for Total War, tall, slender, was dressed in a long golden cloak that swept around her feet. Her gait was graceful – and yet it was not quite natural, as if she used prosthetics, and her footsteps were loud and heavy, abnormally weighty. Kimmer was speaking to her, but she was looking into the sky, and Pirius had the impression that even as she took in Kimmer’s words, she was listening to some other voice only she could hear.

The skin of her slender face shone a subtle silver-grey. There wasn’t a hair on her head.

Doon took her place on a low platform. One by one the staff of the base were presented to her. Marshal Kimmer himself went up first, followed by Nilis, who bowed as he was handed some kind of elaborate data desk. Then Doon began to work her way through the officers, down the ladder of superiority.

When it was his turn, Pirius found his heart thumping as he approached this strange creature. She towered over him.

‘Congratulations, pilot,’ the Plenipotentiary murmured. Her voice was rich, but too precise – artificial, he thought. She said, ‘Your squadron – “Exultant” – was well named.’ But even as she talked there was no expression on that silvered face, and she didn’t even seem to be looking at him. She beckoned him closer, and he smelled a faint scent of burning. She pressed her hand to his chest, and when she lifted it away a bright green tetrahedral sigil glowed there, his new battle honour.

Pirius was very glad when the ceremony was over and they were allowed to break ranks.

Nilis approached Pirius. ‘Well, pilot, now you have seen right to the very heart of our marvellous Third Expansion – and that is the type of creature that festers there.’

‘You mean Plenipotentiary Doon?’

‘She is what is called a “raoul”,’ Nilis said. ‘Do you not recognise the texture of her skin?’

‘I don’t know the technology.’

‘Not technology. Not even biology – or at any rate, not human biology. That stuff is the hide of a Silver Ghost. The Plenipotentiary is a symbiote; she has the internal organs of a human, but the flesh of a Ghost. Oh, and she has implants tucked into her belly, I believe: more symbiotes, another conquered alien species living on within the bodies of our rulers, a group-mind entity that once, it is said, conquered the Earth and is now used to provide instantaneous links between the Plenipotentiaries and their circle of chosen ones.

‘There is plenty of justification for all this surgery and genetic tinkering: the Plenipotentiaries have such responsibility that they need such powers, such dispensations from the Doctrines that are supposed to govern us all. But I hardly think Hama Druz would approve, do you? He would say she is a monstrosity, perhaps. But that monstrosity is what you have been fighting for.’

A monstrosity? Watching the Plenipotentiary, Pirius remembered Nilis’s talk of an eleventh step in human evolution. Were those prostheses no more than cosmetic – or would Doon somehow breed true? Perhaps this extraordinary woman really did represent the future, whether that made him comfortable or not.

They joined Pirius’s friends. Nilis told them high-level gossip he had heard about the impact of the operation on Earth. ‘Do you know, on Earth, for the first time in millennia the Library of Futures is blank? The future is unknown.’ For a moment he sounded almost gleeful. ‘I hear that a lot of people are very scared. We really have shaken everything up, haven’t we, pilot? All the way back to the corridors of Earth itself! Who can say what is to come? Oh, we face a great dislocation, of course. I suspect our greatest challenge will be to keep mankind from tearing itself apart, now that it has no one else on whom to vent its anger and frustration. We don’t need warriors any more, but we do need peacekeepers, I fear!

‘But isn’t it refreshing?’ he said, and he bounced absurdly on his toes. ‘Think of it! Can we not now place Hama Druz in the grave which he so richly deserves? Druz in his neurotic terror longed to keep mankind static, unchanging. But that denies the basic creativity of the universe in which we are embedded – a creativity, indeed, which flows from the creatures inside that spectacular artefact you attacked, Pirius. Now we need no longer deny our essential nature: now we can swim with the flow of the universe rather than against it – and perhaps, at last, uncover our true destiny as children of the cosmos.’

All that sounded a bit vague to Pirius.

Enduring Hope said, ‘But, Commissary, when we get up tomorrow morning – what shall we do?’

Nilis laughed, avuncular, and spread his hands to the sky. ‘Why, there is a whole universe out there waiting for you – now that you don’t have to die before you grow up.’ He pointed to the senior officers, to Kimmer and Seath and Marta. ‘They are too old to change. No doubt they hoped to die before the war ended. Well, bad luck! For young people like you the future is suddenly opened up. Perhaps some of you will come with me to Chandra, to study that remarkable nest of transcosmic life. And perhaps some of you will go sailing beyond the bounds of the Galaxy itself. Why not? We’ve always been so busy battling to survive in this Galaxy, for twenty thousand years we haven’t so much as sent a probe out there.’

Cohl said seriously, ‘But the Xeelee are still out there. They are everywhere but here.’

‘The Xeelee will keep for another day,’ Nilis said gently. ‘And in the meantime you have families to build.’

There was a stunned silence.

Pirius was shocked. ‘Families?’

‘Well, why not? The old machinery has always been there, even if we don’t use it any more. And now the rules have changed. It will do you good to have a real family, you know, to put down roots. You really don’t know how it feels.’ He winked. ‘And I always did want to be a grandfather – honorary, at least!’

Pirius stared at Torec. Her face was flushed, but he could see generations of conditioning warring with even more ancient impulses. He hadn’t yet got over the loss of Pirius Blue, but a part of him had been glad, guiltily, that his temporal twin had gone, that his life had simplified a little. Now it looked as if it was going to get a lot more complicated again. He felt a sudden, warm rush of joy.

From out of the crowd, Luru Parz approached. She was wearing a simple white robe. To Pirius, Luru Parz was a nightmare of his difficult time in Sol system. He felt unaccountably afraid. He wondered what possible justification she could have used to crash this event – but if she wasn’t shy even of a Plenipotentiary, she was powerful indeed.

‘Congratulations, pilot. Quite a feat of arms.’

Nilis said warningly, ‘Luru Parz, this is hardly the time for more of your antique strangeness. Let these young people enjoy their moment.’

‘Their moment?’ Luru Parz smiled coldly. ‘Their moment, yes, the moment of vivid brightness that makes a mayfly life worthwhile.’ She glared up at the sky. ‘And we have won the Galaxy! When I was born – when mankind was restricted to a single planet and was under the heel of an alien conqueror – nobody would have believed this day would come. For now, we are briefly the biggest fish in this puddle of stars. But what is one galaxy? Out there, on scales beyond our very perception, is an ocean of wonders and dangers we can’t even imagine.’

Nilis snapped, ‘What do you want, Luru Parz?’

She turned on Pirius. ‘I want to make sure you understand what you have done, pilot. For better or worse, you have broken open the strange madness that gripped humans for so long. Now the iron law of the Druz Doctrines will weaken, and mankind, scattered over a billion worlds, will begin to explore the limits of the possible. You have brought on us a new age, Pirius, an age of bifurcation. Perhaps you think that’s a good thing. I know this fool Nilis does.

‘But at least we were united in our madness. You see, we will never again be strong enough, never united, never determined enough, to strike as you could have struck.’ She pointed her finger at Pirius. ‘You could have destroyed it – destroyed that monstrous thing at the centre of the Galaxy – but you turned back.’

Pirius frowned. ‘Do you believe the Xeelee will return?’

‘Of course they will. It’s only a matter of time. And we will not be able to push them out again. They will be back – just as the photino birds have returned, and another ancient conflict resumes. And you turned back.’

Torec asked, ‘Where will you go now, Lura Parz?’

‘To Earth, of course.’

‘Why?’

‘To prepare its defences.’ With that she walked away, small, closed in, unimaginably ancient.

Hope gasped, and pointed up. ‘The flyby!’

Pirius looked up. Far above the surface of the asteroid, the surviving ships of Exultant Squadron sailed across the sky, their graceful human engineering silhouetted against the glare of the Galaxy’s heart.




 

 

 

 

Do not remember heroes. Do not speak their names.

Remember my words, but do not speak my name.

I have a vision of a Galaxy overrun by mankind from Core to Rim. Of four hundred billion stars, each enslaved to the rhythms of Earth’s day, Earth’s year. I have a vision of a trillion planets pulsing to the beat of a human heart.

And I have a vision of a child. Who will grow up knowing neither family nor comfort. Who will not be distracted by the illusion of a long life. Who will know nothing but honour and duty. Who will die joyously for the sake of mankind.

That is a hero. And I will never know her name.

Always remember: a brief life burns brightly.

– Hama Druz
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Chapter 1

The girl from the future told me that the sky is full of dying worlds.

You can spot them from far off, if you know what you’re looking for. When a star gets old it heats up, and its planets’ oceans evaporate, and you can see the clouds of hydrogen and oxygen, slowly dispersing. Dying worlds cloaked in the remains of their oceans, hanging in the Galaxy’s spiral arms like rotten fruit: this is what people will find, when they move out from the Earth in the future. Ruins, museums, mausoleums.

How strange. How wistful.

My name is Michael Poole.

 

I have come home to Florida. Although not to my mother’s house, which is in increasing peril of slipping into the sea.

I live in a small apartment in Miami. I like having people around, the sound of voices. Sometimes I miss the roar of traffic, the sharp scrapings of planes across the sky, the sounds of my past. But the laughter of children makes up for that.

The water continues to rise. There is a lot of misery in Florida, a lot of displacement. I understand that. But I kind of like the water, the gentle disintegration of the state into an archipelago. The slow rise, different every day, every week, reminds me that nothing stays the same, that the future is coming whether we like it or not.

The future, and the past, began to complicate my life in the spring of 2047, when I got an irate call from my older brother, John. He was here, in our Miami Beach house. I should ‘come home’, as he put it, to help him ‘sort out Mom’. I went, of course. In 2047 I was fifty-two years old.

I had been happy in Florida, my parents’ house, when I was a kid. Of course I had my nose in a book or a game most of the time, or I played at being an ‘engineer’, endlessly tinkering with my bike or my in-line roller skates. I was barely aware of the world outside my own head. Maybe that’s still true.

But I particularly loved the beach out back of the house. You understand this was the 1990s or early 2000s, when there still was a beach in that part of Florida. I remember I would walk from our porch with its big roof-mounted swing chairs, and go down the gravel path to the low dunes, and then on to the sandy beach beyond. Sitting there you could watch space shuttles and other marvels of rocketry from Cape Canaveral, rising into the sky like ascending souls.

Mostly I’d watch those launches alone. I was out of step with my family over that one. But once, I believe around 2005, my Uncle George, my mother’s brother visiting from England, walked out with me to watch a night launch. He seemed so stiff and old, barely able to make it down to sit on the scrubby dune grass. But I guess he was only in his forties then. George was an engineer, of sorts, in information technology, and so a kindred spirit.

Of course that’s all gone now, the venerable Moon-shot launch pads abandoned, thanks to the Warming, the rising sea levels, the endless Atlantic storms; Canaveral is a theme park behind a sea wall. I guess I was lucky to be ten years old and able to watch such things. It was like the future folding down into the present.

I wonder what ten-year-old Michael Poole would have thought if he could have known what the girl from the future told me, about all those old and dying worlds out there waiting for us in space.

And I wonder what he would have thought about the Transcendence.

 

I think over those strange events, my contact with the Transcendence, one way or another, all the time. It’s like an addiction, something you’re aware of constantly, bubbling beneath the surface level of your mind, no matter how you try to distract yourself.

And yet I can remember so little of it. It’s like chasing a dream after waking; the more you focus on it, the more it melts away.

Here’s what I make of it now.

The Transcendence is our future - or a future, anyhow. A far future. The Transcendents had made (or will make) themselves into something unimaginably powerful. And now they were on the cusp, the cusp of a step change into something new altogether. After this point they would transcend to what we would think of as godhood - or they would subside to defeat, at the hands of a foe I barely glimpsed. Either way they would no longer be human.

But at this point, on this side of the cusp, they were still human. And they were tortured by a very human regret, a regret that had to be resolved now, before they shed their humanity for good. This was what I was drawn into, this strange inner conflict.

Everybody knows about my work on the climate disaster. Nobody knows about my involvement in something much larger: the agonies of a nascent superhuman mind of the far future, the culminating logic of all our destinies.

The future folding down into the present. That ten-year-old on the beach would probably have loved it, if he’d known. It still scares me to death in retrospect, even now.

But I guess even then I had my mind on other things. For the most remarkable thing I saw on that beach wasn’t a spaceship being launched.

 

The woman who sometimes came to the beach was slim and tall, with long, strawberry-blonde hair. She would wave and smile to me, and sometimes call, though I could never make out what she said for the noise of the waves and the gulls. She always seemed to stand at the edge of the sea, and the sun was always low, so the sea was dappled with sunlight like burning oil, and I had to squint to make her out - or she would show up in some other equally difficult place, hidden by the light.

When I was a kid she visited occasionally, not regularly, maybe once a month. I was never frightened of her. She always seemed friendly. Sometimes when she called I would  wave back, or yell, but the crashing waves were always too loud. I would run after her, but running in soft wet sand is hard work even when you’re ten. I never seemed to get any closer, no matter how hard I ran. And she would shrug, and step back, and if I looked away she was gone.

It was only much later that I worked out who she was, how important she would become to me.

Uncle George never saw her, not during his one and only viewing of a spaceship launch from the beach. I wish he had. I’d have appreciated talking it over with him. I didn’t know much about ghosts when I was ten; I know only a little more now. George knew a lot of things, and he had an open mind. Maybe he could have answered a simple question: can you be haunted by spirits, not from the past, but from the future?

For, you see, the mysterious woman on the beach, who visited me intermittently all my young life, was my first visitor from the future. She was Morag, my dead wife.

The future folding down into the present.




Chapter 2

The girl from the future was called Alia.

She was born on a starship, fifteen thousand light years from Earth. She lived half a million years after Michael Poole died. And yet she grew up knowing Poole as intimately as any of his family.

She had Witnessed his life almost since her mother and father had first brought her home from the birthing pods, when her hands and feet could grasp nothing but the fur on her mother’s chest, and the world was an undifferentiated place of bright glowing shapes and smiling faces. Michael Poole had been there for her even then, right from the beginning.

But she was thirty-five years old now, almost old enough to be considered an adult. Michael Poole was a relic from childhood, his little life like a favourite story she listened to over and over. She would always turn to him when she needed comfort. But he was a small, sentimental part of her world, his story tucked away in the Witnessing tank, unconsidered for days on end.

What really mattered to Alia nowadays was Skimming.

 

She met her sister in the Engine Room, the deepest bowel of the Nord, where hulking, anonymous machinery loomed in steel-grey light. The sisters faced each other, and laughed at the delicious prospect of what was to come.

Like Alia, Drea was naked, the best way to Skim. Drea’s body, coated with golden hair, was neatly proportioned, with her arms only a little shorter than her legs, and she had long toes, not as long as her fingers but capable of grasping and manipulation. It was a body built for zero gravity, of course, and for hard vacuum, the natural environment of mankind,  but it was believed that this body plan was pretty much the same as that of the original human stock of old Earth. Drea was ten years older than Alia. The sisters were very alike, but there was more gravity to Drea, a little more levity to Alia. As the light shifted multiple lids slid across Drea’s eyes.

Drea leaned close, and Alia could smell the sweetness of her breath. ‘Ready?’

‘Ready.’

Drea grasped Alia’s hands. ‘Three, two, one—’

Suddenly they were in the Nord’s Farm deck.

This was a high, misty hall, where immense ducts and pipes snaked down through the ceiling, lamps shed a cool blue-white glow, and green plants burgeoned in clear-walled hydroponic tanks. The Nord was a starship, a closed ecology. The big pipes delivered sewage and stale air from the human levels above, and carried back food, air and clean water.

Alia breathed deep. After the cold, static austerity of the Engine Room she was suddenly immersed in the Farm’s vibrant warmth, and the deck plates thrummed in response to the huge volumes of liquid and air being pumped to and fro. Even the quality of the gravity felt subtly different here. Alia had felt nothing of the Skimming: no time passed during a Skim, so there was no time for sensation. But the transition itself was delicious, a rush of newness, like plunging from cold air into a hot pool.

And this was just the start.

Drea’s eyes were bright. ‘Jump this time. Three, two, one—’ Flexing their long toes the sisters sailed up into the air, and at the apex of their coordinated leap they popped out of existence.

On the sisters fled, to all the Nord’s many decks, shimmering into existence in parks, schools, museums, gymnasiums, theatres. In each place they stayed only a few seconds, just long enough to lock eyes, agree the next move, and jump or pirouette or somersault into it. It was really a kind of dance, the challenge being to control the accuracy of each Skim and the mirror-image precision of their positions and movements at each emergence.

Skimming, voluntary teleporting, was so easy small children learned to do it long before they walked. Alia’s body  was made up of atoms bound into molecules, of fields of electricity and quantum uncertainty. Alia’s body was her. But one atom of carbon, say, was identical to another - absolutely identical in its quantum description - and so it could be replaced without her even knowing. She was just an expression of a temporary assemblage of matter and energy, as music is an expression of its score regardless of the medium in which it is written. It made no difference to her.

And once you knew that, it was easy to see that she, Alia, could just as easily be expressed by a heap of atoms over  there as one over here. It was just a question of will, really, of choice, along with a little help from the nanomachines in her bones and blood. And very little Alia willed was denied her.

Most children Skimmed as soon as they found out they could. Adults found it harder, or gave it up as they gave up running and climbing. But few of any age Skimmed as skilfully as Alia and Drea. As the sisters passed, scattering startled birds, young people watched them with envy, and older folk smiled indulgently, trying to mask their regret that they could never dance so gracefully again.

And at each step, in the instant after the girls had vanished, two clouds of silvery dust could be seen suspended in the air, pale and transparent, still showing the forms of the two sisters. But in the ship’s artificial breezes these chimeras of abandoned matter quickly dispersed.

 

In one last mighty Skim the girls leapt all the way out of the  Nord itself.

Alia felt the tautness of the vacuum in her chest, the sting of hard radiation on her face as delicious as a shower of ice water on bare skin. With her lungs locked tight, and the Mist of biomolecules and nanomachinery that suffused her body eagerly scouring for damage, she was in no danger.

There were stars all around the sisters, above, below, to all sides; they were suspended in three-dimensional space. In one direction a harder, richer light came pushing through the thick veil of stars. That was the Core, the centre of the Galaxy. The Nord was some fifteen thousand light years from the centre, about half the distance of Sol, Earth’s sun. Only ragged clouds of dust and gas lay before that bulging mass  of light, and if you looked carefully you could make out shadows a thousand light years long.

Alia looked down at the Nord, her home.

The ship beneath her feet was a complex sculpture of ice and metal and ceramic, turning slowly in pale Galaxy light. You could just make out the vessel’s original design, a fat torus about a kilometre across. But that basic frame had been built on, gouged into, spun out, until its lines were masked by a forest of dish antennae, manipulator arms and peering sensor pods. A cloud of semi-autonomous dwellings, glowing green and blue, swam languidly around the ship: they were the homes of the rich and powerful, trailing the  Nord like a school of fish.

Their hands locked, the sisters spun slowly around each other, their residual momentum expressing itself as a slow orbit. Complex starlight played on Drea’s smiling face, but her eyes were masked by the multiple membranes that slid protectively over their moist surfaces. Alia savoured the moment. When they were younger the sisters had been the most important people on the Nord for each other. But Alia was growing up. This was a cusp of her life, a time of change - and the thought that there might not be too many more moments like this made it all the sweeter.

But Alia was distracted by a gentle voice, a whisper in her ear.

Her mother was calling her. Come home. You have a visitor...

A visitor? Alia frowned. Who would visit her that could be important enough for her mother to call? None of her friends; any of them could wait. But there had been a gravity about her mother’s tone. Something had changed, Alia thought, even as she had danced through the Nord. Drea clung to Alia’s hands. Drea’s expression was complex, concerned. She knew something, Alia realised. Alia felt a surge of love for this sister, companion of her childhood. But there was suddenly a subtle barrier between them.

They swam towards each other, and they Skimmed one last time. Like a clash of cymbals their bodies overlapped, the atoms and electrons, fields and quantum blurrings blending. Of course this merging was frowned on; it was a dangerous  stunt. But for Alia it was delicious to be immersed in her sister’s essence, to become heavy with her, everything about the two of them joined into a single cloudy mass, everything but some relic trace of separateness in their souls. It was closer even than sex.

But it only lasted a second. With a gasp they Skimmed apart, and drifted side by side. And with that moment of oceanic closeness over, Alia’s niggling worry returned.

Let’s go home, Drea said.

The sisters spiralled down towards the Nord’s bright, complicated lights.




Chapter 3

When I flew into Miami, in response to my brother’s call, all I seemed to see from the air was water. It was everywhere, the encroaching sea at the coast, and shining ribbons inland that sliced the landscape to pieces. Much of the downtown was protected, of course, but outlying districts, even just blocks away, were flooded. I was mildly shocked.

But the place still worked. Impressive causeways linked up the islands, and I saw pod buses in chains like shining beads, navigating around the new archipelago much as in my childhood you could drive down the Keys from Largo to West.

A dutiful if reluctant son, I was returning to Florida. I hadn’t been back here for, shame to say it, over ten years. That’s a long time these days. It’s a changing world, and over such an interval change heaps up like a head of water behind a sandbank, and then bursts over you.

Out of the airport, I took a pod bus down to Calle Ocho, 8th Street, and then a ferry. It was a smart, agile air boat, not much more than a sheet of plastic driven by an immense fan. My pilot was a girl, maybe twenty, with not a word of English. She made that little boat skim like a skateboard; it was a fun ride.

We headed into Little Havana. We squirmed through swarms of boats and yachts. There were people on jet-skis and old Everglades swamp buggies and even battered tourist pedalos, many of them laden with stuff. Along Calle Ocho the boats and junks had been ganged together to make huge, ragtag floating markets: there were cafés and tabaqueros, and floating stores selling cheap clothes, even bridal wear. Bugs and flies rose everywhere, great clouds of them, far more than I remembered from my childhood. But there were still  old men playing dominoes in the Maximo Gomez Park, and in Memorial Boulevard, heavily sandbagged, the Eternal Torch still burned in honour of the Bay of Pigs counter-revolutionaries. All this took place at the feet of the old buildings, many of which were still occupied, in their higher floors anyhow. The ageing building stock gleamed silver, coated in smart Paint, as if they had been wrapped in foil. Beneath the tide marks you could see how the water was working away at the stone and the concrete. Barnacles on skyscrapers, for God’s sake. In places there were cleared-out swathes, great lanes of rubble over which kids and scavengers swarmed. The tracks of hurricanes, probably, gaps in the urban landscape that would never be filled in. A coast is a place of erosion, Uncle George used to say to me, a place where two inimical elements, the land and the sea, war it out relentlessly, and in the end the sea is always going to win. One day all these grand old buildings were going to just subside into the ocean, their contents spilling into great mounds of garbage in the patient water.

In the meantime, life went on. My pilot waved at rivals or friends, cheerfully yelling what sounded like obscenities. Everybody had some place to go, just like always. Despite the dirty water everywhere it was still the Little Havana I remembered, a place I had always found exciting.

When we reached the coast I had the boat drop me at a small ferry stop a couple of kilometres from my mother’s house. I had decided to walk the rest of the way, my pack on my back.

It was the middle of the afternoon. The road, a north-west drag following the line of the coast, was good enough and had been resurfaced recently with a bright central stripe of self-maintaining silvertop. But you could see that the sea sometimes came up this far: there were bits of dried-up seaweed in the gutters, tide marks around the bases of the telegraph poles. The housing stock had changed from my memory. The timber-frame houses I remembered, each nestling in its half-acre of lawn, were mostly abandoned, boarded up and in various states of decay, or they had gone altogether, leaving vacant lots behind, as if they had been spirited up into the sky. A few had been replaced by squat  poured-concrete blocks with narrow windows: the modern style, fortresses against hurricanes, each an integral block, seamless from its roof to its deep foundations. There wasn’t a single car to be seen, not one, and the silence in which I walked was dense. That was another jarring discontinuity with my memories of childhood: on a comparable Tuesday afternoon in 2005, say, the cars would have been purring past, an endless flow.

The air was bright and hazy, and the wet heat settled on me like a blanket. I was soon sweating, and regretting my decision to walk. There was an unpleasant smell in the air too, a stink of salty decay, as if some immense sea animal was rotting on the beach. But it couldn’t be that, of course; there were no animals in the sea.

At last I bore down on my mother’s house, my childhood home. It was one of the few of the old stock still standing. But it was surrounded by heaps of sandbags, all slowly decaying. Big electric screens shimmered around the yard, designed to keep the mosquitoes at bay, and on the roof a wagon-wheel home turbine languidly turned, barely stirred by the breeze.

And here came my big brother, around the corner of the house, large as life, paint brush in hand. ‘Michael! So you showed your face.’ Instant criticism, but what could you expect? John wiped his palm ostentatiously on his coveralls, leaving a silvery streak, and held his big hand out to shake mine.

I shook back, cautiously. John is a big man, built like a football player. He always towered over me. A couple of years older than me, he’s balding, and his brown eyes are hard, set in a broad face. My features come from my mother’s side, but where she was always tall, pretty, with grey eyes like smoke, I’m small, round-shouldered, dark. Intense, people sometimes say. I’m more like my Uncle George, in fact. My mother always said I reminded her of England. I got her grey eyes, though, which looked good in the fleeting years when I was almost handsome.

John takes after our father. As always, he intimidated me.

‘I flew in,’ I said lamely. ‘Quite a journey these days.’

‘Isn’t it just? Kind of hot, too. Not good weather to work.’ He clapped me on the back, spreading more Paint and sweat over my shirt, thus messing up my laundry and my conscience. He led me round back of the house. ‘Mom’s indoors. Making lemonade, I think. Though it’s sometimes hard to tell exactly what she’s doing,’ he said with conspiratorial gloom. ‘Say hello to the kids. Sven? Claudia?’

They came running around the side of the house. They’d being playing soccer in the yard; their ball rolled plaintively along the ground after them, chiming softly for attention. They faced me and smiled, their eyes blank. ‘Uncle Michael, hi.’ ‘Hello.’

Sven and Claudia, in their early teens, were tall, handsome, well-fed kids with matching shocks of blond hair. They were the products of John’s marriage to a German called Inge, now ended by divorce. They had their mother’s colouring, though both had something of their father’s heavy-set massiveness. I always thought they looked like Cro Magnon hunters.

For a couple of minutes I tried to make small talk with the kids about soccer. It turned out Claudia was the keenest, and even had a trial lined up for her local pro club. But as usual the talk was strained, polite, a formality, as if I was a school inspector.

We were all wary. I’d committed a faux pas a couple of Christmases back when I’d sent them packages addressed to Sven and Claudia Poole. After my parents’ divorce my mother had taken to using her maiden name, as had I. But when he left home John switched back to my father’s name, Bazalget - I’d never known why, some row with my mother - and so these two were officially Bazalgets. John had a way of blowing up at me about such things at family occasions, spoiling the day and upsetting everybody.

I’d learned to tread carefully. We are an unusual family. Then again, maybe not.

I remembered how, when Uncle George had come visiting, I would go running to him. But then George always brought us gifts. Smart man. Of course it wasn’t my insensitivity as an uncle that made these kids so bland. They were Happy kids, and this was the way Happy kids turned out. I’d never even dared challenge John about his choices over that.

John waggled his paintbrush. ‘I ought to get on. And you ought to go see Mom,’ he said, as if I’d been putting it off.

So I walked back round the front of the house, picked up my bag, and knocked on the door.

 

The front door was faded by the relentless sun, and in places the clapboards were peeling back, the nails rusting and coming loose. The place wasn’t in bad shape, however. The coat of Paint which John was busily applying was a silvery scraping over layers of creamy old gloss.

My mother opened the screen door. ‘It’s you,’ she said. She stepped back, holding the door to let me pass, with eyes averted to the floor. I stepped over rotting sandbags and dutifully delivered the kiss she expected; her skin was crumpled, leathery, warm as melted butter.

She said she would make me a cup of tea, and she led me through the hall. We passed the old grandfather clock that had come with her from England. It still ticked away with imperial resolve, even though the world in which it had been manufactured had all but vanished.

My mother was a stick-thin figure, upright and stiff and animated by a fragile sort of energy. She was still beautiful, if any ninety-year-old can be said to be beautiful. She had never dyed her hair, and it had slowly faded to white, but even now, tied back, her hair looked lustrous, soft and full of light.

In the kitchen she had ingredients for fresh lemonade laid out over the working surfaces. She made me tea, hot and strong and laced with milk, English style, and she sat with me at the breakfast table. We sipped our tea in cautious silence. I enjoyed the tea, of course, though I rarely drank it myself; it brought back my childhood.

I hadn’t neglected my mother. But I’d mostly seen her when she’d made her occasional, loudly self-sacrificing pilgrimages to come visit me in my home with Morag, or later after Morag’s death in my small apartment in New Jersey, or at holiday times at John’s brownstone apartment behind the Manhattan sea walls. But those trips had got more rare as the years passed; mother would say she wasn’t sure if it was her getting old, or the world, or both.

She opened hostilities. ‘I suppose John called you in.’

‘He was concerned.’

‘You didn’t need to come here,’ she sniffed. ‘Either of you. I’m ninety. But I’m not old. I’m not helpless. I’m not gaga. And I’m not moving out.’

I pulled a face. ‘You always did get straight to the point, Mom.’

She was neither annoyed nor flattered, and she wasn’t about to be deflected. ‘You can explain that to your brother. He’s just like your father. And there’s nothing wrong with this house.’

‘Needs a coat of Paint, though. You’ll be able to make back the cost by selling solar power to the microgrid. And you have to comply with the sentience laws; a house of this age needs a minimal IQ-equivalent of—’

‘I know the damn laws,’ she snapped. ‘Just so we understand each other. I’m not moving out.’

I spread my hands. ‘Fine by me.’

She leaned forward and inspected me. I stared right back. Her face was hard, all nose and cheekbones and sunken mouth. It was as if everything else had melted away but this inner core, leaving nothing but her one dominant central characteristic.

But what was that character? Energy, yes, determination, but all fuelled by a kind of resentment, I thought. She’d come out of England, heavily resenting her own flawed family and whatever had happened to her there. She certainly resented my dad, and the way their marriage had broken down, and even the fact that he had died leaving her with various complications to sort out, not least her two sons. She resented the slow drift of the climate, which had left her under pressure here in the family home in which she had hoped to die. She was one against the world, in her head.

Her eyes, though, her beautiful eyes belied the harshness of her expression. They were clear and still that startling pale grey. And they revealed a surprising vulnerability. My mother had built a kind of shell around herself all her life, but her eyes were a crack in that shell, letting me see inside.

Not that she was about to let up on me. ‘Look at you.  You’re round-shouldered, your hair’s a mess, you’re overweight. You look like shit.’

I had to laugh. ‘Thanks, Mom.’

‘I know what’s wrong with you,’ she said. ‘You’re still moping.’ That was the only word she ever used to mean grief. ‘It’s been, what, seventeen years? Morag died, and your baby son died, and it was terrible. But it was all those years ago. It wasn’t the end of your life. How’s Tom? How old is he now?’

‘Twenty-five. He’s in Siberia, working on a genetic sampling of—’

‘Siberia!’ She laughed. ‘Could he get any further away? You see, by mourning your dead son, you’ve pushed away the living.’

I stood up, shoving back my chair. ‘And your amateur psychoanalysis is a crock, as it always was, Mom.’

She closed her eyes for a moment. ‘All right, all right. Your old room is made up for you.’

‘Thanks.’

‘You might fill a few sandbags. The tide’s out.’ She pointed to the cupboard where she stored empty sacks.

‘OK.’

‘It isn’t so bad here. Even now. We still have doctors and dentists and police. So-Be isn’t a ghost town yet, Michael.’ She said absently, ‘Not to say we haven’t had our problems. You know what the most awful thing was that happened here? In one place the water table rose so high a cemetery broke open. Boxes and bones just came bubbling out of the ground. It was the most grotesque thing you ever saw. They had to bulldoze it all out of sight. And I miss the birdsong. Everywhere you go the birds seem to be missing.’

I shrugged. Birds were bellwethers of the Die-back. In 2047, their vanishing was banal. I said carefully, ‘Mom, maybe you should think about moving away.’

She eyed me with a bit of humour in her expression. ‘You’re claiming it’s any better anywhere else?’

‘Not really, no.’

‘Then stop wasting time.’ She sipped her tea, dismissing me.

[image: 006]

My old room was small, but it looked out to sea, and I’d always loved it.

Of course it wasn’t really mine any more, and yet there had never been a precise date when it had ceased to be mine. I just slept in here less and less frequently, and at some point my parents had had to make decisions about sorting it out without consulting me.

Well, they had stripped it. Now, replacing my turn-of-the-century gadget-age decor, it was done out in the faux-naturalistic style that had been so popular in the 2020s, with a bamboo-effect wall covering and a green carpet of soft-bladed artificial grass. In those days, before I had started to work on the commercial development of Higgs energy, I was a consulting engineer for the nuclear-energy industry, and I had stayed in a lot of hotels. This style of decoration had been everywhere, endless lengths of tropical-parrot wallpaper and crocodile-skin-effect floor covering, adorning anonymous concrete blocks in Warsaw or Vancouver or Sydney. It was as if we were mourning the loss of the green stuff, even while the real thing was imploding into the Die-back all around us.

I dumped my bag on the bed and opened the wall cupboards, looking for somewhere to hang my few shirts. But the cupboards were piled high, mostly with my mother’s clothing. The materials felt brittle to the touch, the clothes very old and rarely worn.

But there was still a relic of my own old stuff stored here. No clothes: no doubt they had disappeared into the maw of charity, and my old T-shirts and trousers might even now be adorning some refugee child from flooded Bangladesh or parched Egypt; it was an age of refugees, plenty needing to be clothed. But there were computer games, books, and a few of my classier-looking models, such as the huge mobile of the International Space Station that had once hung over my bed, now neatly disassembled and swathed in bubble-wrap. Some toys had survived, mostly tie-in figurines and die-cast models, carefully stored inside their boxes.

It was, to my eyes, an eclectic mix; parents sorting out their children’s middens are a random filter. It seemed my mother had selected objects not of sentimental value but  that might be worth money some day: a toy survived the cull only so long as it was in good condition and if she could find its packaging. But those mint-condition auction candidates, of course, were precisely the toys I had spent least time with. Still, her eye for value had been good. A lot of the computer games could have raised some cash; there was a whole industry of silicon-chip archaeology turning out readers for such things, gizmos several electronic generations old and yet still precious to sentimental old fools like me.

I did come across one chance fossil that had escaped the cull, despite having no discernible value. It was a small tin, slotted so it served as a money box. Here I found newspaper cuttings and collector cards and internet printouts, mostly to do with the space programme, and a little leather pouch full of pennies dated the year 2000, and loose postage stamps, and fast-food stickers and button badges from TV-show promotions, and a tiny travel chess-set on which I had taught my brother to play, late at night when we were supposed to be asleep. All of this junk had been handled and pored over endlessly. That little box was a screen grab of my mind aged ten or eleven, the stuff so small and worked-over it was almost like scrimshaw. But it was also a little off-putting, grimy with the handling. I probably ought to have got out more, I thought. I closed the box and put it back on its shelf.

But as I did so I was suddenly overwhelmed with sadness. It hit me like a physical blow, a punch in the neck, and I had to sit down. It was just that the kid who had filled that box had gone as if he never existed, the whole rich complicated texture of his life unravelled. Life was so rich, but so transient: that was what made me sad.

But moping over this junk wasn’t filling any sandbags. I closed the cupboard, changed into T-shirt and shorts, threw on some fresh sun cream and bug repellent, and headed down the stairs.

 

The porch with the swings was intact, though it would benefit from some TLC. I walked across the backyard, where John’s kids were still playing. It used to be a lawn; now it was just a concrete slab. The kids gave me polite Happy smiles, and  I waved back and walked on, with an armful of empty bags for the sand.

From the back gate the old gravel path led down towards the coast, as it always had. But before I got to the dunes I found myself walking across dykes and culverts and drainage ditches, and the rotting remains of many, many sandbags. I imagined my mother labouring here, determined, stubborn. But all her hydrological systems had failed, and when I looked back I could see the lines of sandbags retreating ever further up towards the house. You couldn’t drain away an ocean through a five-centimetre culvert.

I walked through the dunes and came to the shore. There was still a beach here, of sorts, but it sloped sharply away, soon disappearing under the restless sea. The erosion here had been relentless. Even the dunes seemed to have been eaten away. Here and there I saw patches of a greyer mud, like a stretch of sea-bottom, not a beach at all. Driftwood and scattered bits of plastic garbage littered the shore, and I passed great reefs of dead seaweed, dug out by storms and stranded. The reefs were the source of that salty smell of decay I’d detected earlier. Bugs swarmed everywhere, not just mosquitoes but tiny little bastards that threw themselves at my exposed flesh. Insects, the great winners of the years of the Die-back.

The sea looked beautiful, as it always did, even if, stirred up by the endless storms, it was not quite so blue as it used to be. It was hard to believe the sea had done so much damage.

I found a dune that was resisting the ravages of time with the help of some toughly bound grass. In its shelter the sand was clean and even reasonably dry. I squatted down and began to scoop sand into my sacks. It was late afternoon by now. I was looking into the sun, which was declining to the south-west, to my front right.

That was when I saw her.

It was just something in the corner of my eye, a bit of motion that distracted me. I thought it might be a rare sighting of a sea bird, or maybe it was the sun playing on the lapping water. I stood up to see better. It was a woman. She was a long way down the beach, and the light reflected from the  sea behind her was bright and sent dazzling highlights stabbing into my eyes.

Morag?

I was never frightened by these encounters, or visitations. But they were always characterised by ambiguity, muddle, uncertainty. It might have been Morag, my long-dead wife, or it might not.

I also felt a certain irritation, believe it or not. I’d had such visitations all my life, and was used to them. But in recent months the frequency had increased. I’d been plagued by these visions, apparitions - whatever. Their incompleteness hurt me; I wanted resolution. But I didn’t want them to stop.

I took a step forward, trying to see better. But I was holding a three-quarters-full sandbag, and it started to spill. So I bent down to set it on the ground. And then I had to step over the hole I had dug. One thing after another, in my way. When I looked up again she was still there, bathed in light, though she seemed a bit further away.

She waved at me, a big hearty wave, her arm right over her head. My heart melted. There was more warmth in that simple gesture than in any of the responses I had had from John and his Happified kids. It was Morag, dead seventeen years; it could only be her. Now she cupped her hands around her mouth and shouted. But the waves crashed, echoes of some remote Atlantic storm, and only a splinter of sound reached my ears. John, she said. Or it might have been bomb.  Or Tom.

‘What did you say? Something about Tom? Morag, wait—’ I blundered forward. But away from the line of the dunes the sand quickly got muddy, and soon my feet and lower legs were coated in great heavy boots of sticky sea-bottom ooze. Then I came to one of those big reefs of seaweed, piled high and deliquescing to a stinking mush. I cast back and forth, looking for a way through.

When I looked beyond the heaps of rotting weed she had already gone.

 

Back at the house, the kids had gone inside to join in an immersive virtual drama on Grandma’s huge wall-mounted  softscreen. The rising tide had caused water to bubble out of the ground around the house and lap over the yard; even their smart soccer ball had been defeated.

As the sun went down, I joined John at his patient Paintwork.

We applied the Paint laboriously. It was heavy, sticky stuff, full of lumps, kind of like Artex, and difficult to work to an even coat. Silver in colour, it looked odd on my mother’s clapboard walls, making the house look like a mocked-up stage set. And as we scraped on the Paint it started to thank us, in a whispery voice that wafted from the wall: Thank you, thank you for complying with all local sentience ordinances, thank you...

‘Oh, screw you,’ said John.

The dubious colour scheme was one reason my mother hated this stuff. But it was silver to deflect much of the sunlight, so cutting down on air-conditioning costs, and it was laden with photovoltaic cells to make the whole house a solar-power sink.

And the Paint was dense in processors, billions of tiny nanofabricated computers each the size of a dust speck and about as smart as an ant. As we applied it the little brains linked up with each other through the conducting medium of the Paint itself, and burrowed their electronic way into the house’s systems, seeking connectivity with power points and actuator controls. Artificial intelligence in a can: when I was a kid it would have seemed a miracle. Now sentience was a commodity, and this was just a chore.

For a while we worked together in stolid silence, my brother and me. The light leaked out of the sky, and my mother’s porch lanterns, big cool bulbs, popped into life. Mosquitoes buzzed and swarmed.

John made small-talk. ‘So how about the digital millennium, huh? You’re the engineer; tell me if I need to worry.’

I shrugged. ‘We’ll survive. Just like Y2K. It won’t be so bad. They’ve done a few trial system excavations to check.’

John laughed at my choice of word. Excavation.

It was the latest scare-story to sweep the planet. Next year’s date, 2048, was an exact power of two, in fact two to the power eleven, and so it would require an extra binary  digit to represent it in the memory of the world’s interlinked computer systems. Nobody quite knew what that was going to do to the ‘legacy suites’, some many decades old, crusted over with enhancements and embellishments, that still lay at the heart of many major systems, grisly old code rotting in computer memory like the seaweed on my mother’s beach.

‘So,’ John said, ‘just another scare?’

‘We live in a time of fear and wonder.’

‘It’s not a rational age.’ As the Paint continued to thank him for applying it, John sighed. ‘Listen to this damn stuff. Lethe, maybe it’s rational not to be rational.’

Intrigued, I asked, ‘What do your kids think of the millennium?’

‘Nothing, as far as I know. I try to get them to watch the news, but it’s a losing battle. But then nobody watches the news nowadays, do they, Michael?’

‘If you say so,’ I snapped back.

This conversation, tense, on the edge of fencing, was typical of us. It was the thin surface of an antagonism that went back to our late teens, when we had started to become aware of the world, and we had begun to shape our attitudes to the future.

I had aimed to become an engineer; I wanted to build things. And I was fascinated by space. After all, when I was ten years old they discovered the Kuiper Anomaly: an honest-to-God alien artefact sitting at the edge of the solar system. For those of us who cared about such things, our whole perspective in the universe had been changed. But we were in the minority, and the world continued to turn, and I was out of step.

John, though, became a lawyer, specialising in environmental-damage compensation suits. I thought he was cynical, but in the wake of the vast political and economic restructuring that had followed the Stewardship programme he was undoubtedly successful. By tapping into the vast rivers of money that sloshed to and fro in a destabilised world he had become hideously rich, and was now aiming for greater ambitions - while I, an engineer who built things, could barely pay the bills. That probably tells you all you need to know about the state of the world in those days.

We really got on remarkably badly, for brothers. Or maybe not. But still, this was my brother, the only sane person left who had known me all my life, with due respect to my mother.

And I longed to tell him about Morag on the beach.

I’d never told anybody. Now I felt I should. Who else to tell but my brother? Who else should know about it? He would mock, of course, but it was his job to mock. Standing there working with him, as the lights grew brighter in the gathering gloom, I plucked up my courage, and opened my mouth.

Then the lights fizzed to a silver-grey nothingness. Suddenly John was a silhouette against a darkling sky, holding a useless paintbrush. We heard cries of disappointment from the kids inside the house.

‘Damn it,’ John snapped.

The house, or anyhow the Paint, was apologising. Sorry, sorry for the inconvenience.

It was a cooperative brown-out, as the sentiences dispersed in the neighbourhood houses and bars and shops and streetlamps, and in the water pumps and buses and boats, responded to symptoms of alarm coming from the local power microgrid - usually a glitching in the mains supply frequency - and shut themselves off. It was better this way, better than the bad old days of stupid systems and massive blackouts, everybody said. But it was a royal pain in the butt even so.

My mother stuck her head out of the window. ‘And that’s another reason I don’t like that silver stuff.’

John laughed. ‘We’ll have to finish tomorrow, Ma. Sorry.’

‘You’d better come in; the mosquitoes will be at you in minutes now the electric fences are down. I’ve got no-brain-chicken slices, and cookies, and a pack of cards to keep the kids quiet.’ She shut the window with a bang.

I glanced at John. I couldn’t see his face, but glimpsed the whiteness of his teeth. ‘Gin rummy,’ he said. ‘I always hated fucking gin rummy.’

‘Me too.’ It was one thing we had in common, at least.

He clapped me on the back, a bit more friendly than before. Side by side we walked into the house.

That was when I got an alarm call in my ear so loud it hurt. There had been some kind of explosion in Siberia. Tom, my son, was out of touch, maybe hurt.




Chapter 4

As she had grown up and become aware of her world, Alia had always known that the Nord was a ship, an artefact, everything about it made. And that implied it had an origin, of course, a time before which it hadn’t existed. She had never really thought about it. The present was the thing, not some discontinuity in remote history; wherever you grew up you always assumed, deep inside, your world had existed for ever.

Nevertheless, it was true. This ship had once been built, and named, and launched, by human hands.

The Nord had once been a generation starship. Crawling along at sublight, it was designed to journey for many centuries, after which the remote grandchildren of its builders would spill onto the ground of some new world. It was believed it had been launched from Sol system itself, built of the ice of a remote moon, perhaps of Port Sol itself - and perhaps even by the legendary engineer Michael Poole, descended from the subject of Alia’s Witnessing, an earlier Michael Poole who had been doomed to live in a much drabber time.

But that was probably just a story. The truth was the  Nord’s port of origin was long forgotten, its intended destination unknown. Nobody even knew who its builders were or what they had wanted. Were they visionaries, refugees - even, it was whispered deliciously, criminals? Even the ship’s name was a subject of intellectual debate. It might have derived from nautilus, a word from old Earth referring to an animal that lived its life in a shell. Or perhaps it derived from North or Northern, an earthworm’s word for a direction on a planet’s surface.

But whatever its target had been, the Nord had never  reached it. Long before it completed its voyage it had been overtaken by a wave of faster-than-light ships, a new generation of humans washing out from Earth and rediscovering this relic of their own past. It must have been a huge conceptual shock for the crew on that day when the first FTL flitters had come alongside.

But when that generation had died off, the crew had accepted their place aboard a bit of bypassed history. They had begun to trade with the passing ships - at first with the  Nord’s reaction-mass ice, billions of tonnes of which still remained, and later with hospitality, cultural artefacts, theatre shows, music, elegant prostitution. The Nord was no longer a vessel, really; it was an artificial island, drifting between the stars, locked into a complex interstellar trading economy. Nowadays nobody aboard had any ambition for the voyage to end.

Of course if you lived on a spaceship there were constraints. The Nord’s inner space was always going to be finite, and the population could never grow too far. But two children were enough for most people: indeed most had fewer. Alia knew that she was fortunate to have a sister in Drea; siblings were rare. Her parents, though, had never made any secret of the deep and unusual joy they had derived from their children.

And anyhow if you didn’t like it here in this small floating village you could always escape. You could pay for passage aboard one of the Nord’s endless stream of FTL visitors, and head for any of the worlds of a proliferating human Galaxy. And likewise some of those visitors, charmed by the Nord’s  antiquity and peace, chose to stay.

Thus the Nord had sailed on, its crew rebuilding their ship over and over, until it had passed through the dense molecular clouds that shielded the Galaxy’s Core from eyes on Earth, and had broken into a new cold light.

And half a million years had worn away.

 

The sisters’ home was a cluster of bubble-chambers lodged just underneath the Nord’s ceramic hull. Windows had been cut into that ancient surface, so that from Alia’s own room you could see out into space. The room was small, but it was a pleasant retreat she had always cherished.

But today there was a visitor here. An intruder.

It was a man, a stranger. He stood quietly in the centre of the floor, hands behind his back. Her mother, Bel, stood beside the visitor, her hands twisting together.

The stranger was tall, so tall he had to duck to avoid the ceiling. He was dressed in a drab pale grey robe that swept to the ground, despite his angular height. His face was long, a thing of planes and hard edges of bone, as if there wasn’t a morsel of spare fat under his flesh. His arms were short, too stiff for climbing; he was a planet-dweller. He kept subtly away from the furniture, Alia’s bed and chairs and table and Witnessing tank, all heaped with clutter and clothes. His expression was kindly, almost amused as he looked at her. But Alia thought he had an air of detachment, as if she was some kind of specimen.

She didn’t like this judgemental stranger in her room, looking at her stuff. Resentment flared.

Her mother’s face was flushed, and she seemed tense, agitated. It took a lot to get a bicentenarian so visibly excited. ‘Alia, this is Reath. He’s come to see you, all this way. He’s  from the Commonwealth.’

The man, Reath, stepped forward, arms outspread. ‘I’m sorry to intrude on you like this, Alia. It’s terribly ill-mannered. And I know this will come as a shock to you. But I’ve come to offer you an opportunity.’

She couldn’t tell how old he was. But then, you couldn’t tell how old anybody was past the age of thirty or so. He was different, however, she thought. There was a stillness about him, as if he had weightier concerns than those around him.

She said suspiciously, ‘What kind of opportunity? Are you offering me some sort of job?’

‘In a sense—’

‘I don’t want a job. Nobody works.’

‘Some do. A very few,’ he said. ‘Perhaps you will be one of them.’ His voice was deep, compelling, his whole manner mesmeric. She felt he was drawing her down some path she might not want to follow.

Her mother had gone, she noticed, slipped out of the room while Reath distracted her.

Reath turned away and walked around the room, his hands still folded behind his back. ‘You have windows. Most people would prefer to be hidden away, buried in the human world, forget that they are on a starship at all. But not you, Alia.’

‘My parents chose the apartment,’ she said. ‘Not me.’

‘Well, perhaps.’ With an elegant finger he traced faint shadows on the wall, a cross-hatching of rectangles, hexagons, ovals and circles. As the occupancy patterns of the Nord had changed, windows had been cut here, then filled in and cut again, each repair leaving a ghostly mark. ‘And these usage scars? They don’t bother you?’

‘Why should they?’ In fact she liked the sense of history the faint scarring gave her, the idea that she wasn’t the first to live here, to breathe this air.

He nodded. ‘You don’t mind. Even though these overlaid scars must give you a sense of transience, of the evanescence of all things - of youth, of love, even of your own identity. I don’t mean to patronise you, Alia. But I suspect you’re still too young to understand how rare that is. Just as they would prefer to forget where they are in space, most people would rather not think about their position in time. They would certainly prefer not to think about death!’

She felt increasingly uncomfortable. ‘And that’s why you’ve come here? Because I think too much?’

‘Nobody thinks too much. Anyhow you can’t help it, can you?’ He approached her Witnessing tank. It was a silvered cube half his height. ‘May I?’

She shrugged.

He tapped the tank’s surface.

It turned clear to reveal a softly translucent interior, filled with light that underlit the planes of Reath’s face. And through the light snaked a pale pink rope, looping and turning back on itself. If you looked closely you could see that the line wasn’t a simple cable, but had small protuberances and ridges. And if you looked closer still you could just see that it was actually a kind of chain, with its links tiny human figures, one fading seamlessly into the next: there was a baby at one end, fingers and toes pink, and at the other end of the sequence an old man, bent and gaunt.

Reath said, ‘Your subject is Michael Poole, isn’t it? I envy you. Though it’s no coincidence you’ve been assigned such a significant figure, historically.’

‘It isn’t?’

‘Oh, no. We - I mean, the councils of the Commonwealth - have had our eye on you for a long time, Alia.’

That chilled her. And she still didn’t know what he wanted.

‘I am certainly pleased to see you keep up your Witnessing.’

‘Doesn’t everybody?’

‘Sadly, no. Even though we all have our duty: to Witness is to participate in the Redemption, which has been mandated by the Transcendence.’ When he said the name, Reath bowed his head.

Alia knew it was true that others skimped their Witnessing. She had always been fascinated by her assigned Witnessing subject; others, even her own sister, thought she was a bit too earnest, and in the interests of popularity she’d learned not to talk about it.

Reath reached into the tank and touched the flesh-coloured chain, close to one end. That ‘link’ was cut out, magnified and became animate, and the tank filled up with the light of a distant sun, a vanished beach. A boy played, throwing brightly coloured discs to and fro through the air. There was a contrail traced by a spark of light climbing in the sky, maybe a rocket; the boy quit his playing to watch, his hand peaked over his eyes.

Reath murmured, ‘My history’s a little rusty. Didn’t this Poole grow up in Baikonur? Or was it Florida? One of those palaeological spaceports ... ’

‘I like watching him as a kid,’ Alia blurted. ‘He’s so full of life. Full of ideas. Always tinkering with things. Like those toys. He would cut and shape them, trying to make them fly better.’

‘Yes. The shapeless dreams of youth, so soon replaced by the complexities and compromises of adulthood. But his life was so short. By the time he was your age Poole’s life was probably half over. Most of them could only follow one career, make one significant contribution before—’ Reath snapped  his fingers. ‘Imagine that! But we, who have so much time by comparison, often choose to do nothing at all.’

He was trying to recruit her, Alia remembered. But for what? ‘Why would I want to work, for you or anyone else?’

‘It’s a valid point,’ Reath said. ‘In our society of limitless material wealth, what rewards can there be? Have you ever heard of money, child?’

‘Only historically.’

‘Ah, yes.’ He turned to her Witnessing tank. ‘They still had money in Poole’s time, didn’t they?’

‘Yes.’

‘And Poole himself worked.’

‘He was involved in one of the big geoengineering projects.’

‘Yes,’ Reath said. ‘The struggles to get past the great Bottleneck of his day. But what motivated Poole, do you think? I’m sure he was paid. But was it just money he wanted?’

‘No.’

‘Then what?’

She frowned, thinking. ‘His world was in trouble. Duty, I suppose.’

‘Duty, yes. Of course everything is different now. But even though money has vanished, duty remains - don’t you think? And I already know you do your duty, Alia, with your Witnessing. Tell me what you think of Poole.’

‘His legacy—’

‘Never mind his place in history. What do you think of  him?’

She studied the playing boy. To her, Poole was a stunted creature, living in a cramped, dark time. Why, he was barely conscious most of the time. His mind was only half formed, his speech a drawl. It was if he walked around in a dream, a robot driven by unconscious and atavistic impulses. And when tragedy hit, when his wife died, he was overwhelmed, unable even to comprehend the powerful emotions that tore him apart.

Yet this flawed animal was a citizen of a civilisation that was already reaching out beyond the planet of its birth, and Michael Poole himself had a grave, history-shaping responsibility. Yet this man, in a way, would save his world.

Uncertainly she tried to express some of this to Reath.

Reath said, ‘Just think how you would look to him. Why, you’re a different category of creature altogether. If Poole was standing before you now, I wonder if you’d even be able to talk to each other! You and Poole are as different as two humans could ever be. And yet you have always watched him. Do you think, Alia, that you could ever love  him?’

‘Love? What are you talking about? What do you want, Reath?’

His eyes were a deep, watery gold. ‘I have to be sure, you see.’

‘About what?’

‘If you really are what I’m looking for.’ He turned in response to a faint sound. ‘I think your father is home.’

Alia was happy to run from the room, fleeing from this strange man and his intense scrutiny, seeking her father’s reassurance. But in the end reassurance was the last thing she found.

 

In the apartment’s living room, her mother and father stood side by side. Her sister Drea was here too. Reath followed Alia, and stood discreetly to one side.

Alia’s attention was distracted by the Witnessing tanks stacked up in one corner of the room, her parents’ and Drea’s. It struck her that she couldn’t remember when the others had last done any Witnessing. Maybe Reath was right, she was unusual.

Her family was staring at her.

And then, as if noticing it for the first time, she saw that Ansec hadn’t come home alone. In her father’s arms, fresh from the birthing tanks, was a baby.

Alia found it difficult to speak. ‘Well,’ she said. ‘Quite a family gathering.’

Her mother was anguished. ‘Oh, Alia, I’m sorry.’

Ansec, her father, was calmer, though distress showed in his face. ‘It’s not a crisis,’ he said. ‘At least it doesn’t have to be. An opportunity - that’s what we have.’

Alia turned on her sister. ‘And you - did you know?’

Drea snapped back, sibling rivalry briefly flaring, ‘Don’t  take it out on me.’ She waved at Reath. ‘It’s you the Commonwealth wants, not me!’

And all the time, in her father’s arms, there was the mute, incontrovertible existence of the baby. Bel’s eyes were shining now. ‘It’s a boy, Alia, a baby boy!’

Ansec said, ‘You know how happy this will make us, don’t you? You know how we love children - how we’ve loved having you as you’ve grown.’ He cradled the baby. ‘This is us, Alia. The two of us, Bel and me. Having children. It’s what makes us what we are.’

‘And what about me?’ Alia said. ‘It takes two years for a gestation in the tank. So you’ve known this day would come for that long. And you’ve known what would happen then...’ It was the Nord’s one iron rule. In its limited spaces, you were allowed two children; if you wanted a third, one of the others had to leave to make room, leave the ship altogether. ‘You kept it secret from me. You went to the tank. You planned it all—’

Her mother took her hands. ‘It’s not like that, Alia, not at all. We weren’t supposed to tell you the Commonwealth was interested in you.’

‘Why?’

‘In case the Commonwealth didn’t want you after all,’ Reath said gently. ‘You might feel rejected, you see. It is thought to be kinder this way.’

‘But we had to plan,’ Bel said. ‘You see that, don’t you? We thought we would lose you. We had to plan for what would follow.’

And Alia saw it all now. ‘So that’s it. The Commonwealth wants to take me away, and that’s an excuse for you to get rid of me and have a new child. You just assume I’m going to go with Reath. With this stranger. So you can stay home with this baby.’

‘But it’s a marvellous opportunity,’ her father said. ‘An honour. Anybody would want to go.’

‘You will go,’ her mother said. But she glanced at the baby, and there was an edge of panic in her voice. ‘Won’t you?’

Reath stood beside Alia, a tall, calm presence. Suddenly she felt closer to him than she did to her own family.

He said, ‘Don’t worry, Alia. It wasn’t supposed to be so  difficult. We are all to blame. But I’ve seen enough of you to know that if you come with me you won’t regret it. I’ll take you to places you can’t imagine. The centre of the Galaxy - worlds beyond number. You will be trained, your full potential brought out. Your mind will open up like a flower!’

‘But what for?’

‘Why, haven’t you worked that out yet?’ He smiled. ‘I want you to become a Transcendent, child.’

She gaped. ‘Me?’

‘You’re just the type.’

To be a Transcendent - it was unimaginable. Her heart was tugged by curiosity, pride - and, yes, by awe. But she was afraid too. ‘Can I choose to stay?’

‘Of course,’ said her father. But her mother cast increasingly desperate looks at the baby, and Alia knew there was really no choice, none at all.




Chapter 5

The news of the disaster had come to me third hand, through a friend of a friend of Tom’s. Arriving out of nowhere, it was a punch in the head.

John acted compassionate and concerned. What a jerk. I always thought that at times of difficulty like this my brother never really got it; he never really felt the deep emotions swirling around, and was never quite capable of understanding what you were feeling. He had a role to play in putting things right, a role he fulfilled well. But he didn’t get it.

And nor did his two Happified kids. With their blank, pretty eyes they watched me to see what I would do, as if I was an animal that had been poked with a stick.

My mother was a more complex case altogether. She fussed around making hot drinks for everybody, her self-control absolutely rigid. But she was hollow inside, and fragile, a china doll that had somehow survived nearly a century. John didn’t feel it at all; my mother felt it, but fought it. So who was more screwed up?

Anyhow I had things to do. I escaped to my room.

 

I sat on my bed, the bed I’d slept in as a child, the bed Tom had used a few times when he stayed here, and spoke into mid-air, trying to contact my son.

I couldn’t place a call to Tom’s implants, or to the office he worked out of. The local communications in Siberia were down, and the networks as a whole seemed to be suffering. I imagined a great gouge torn roughly out of the world’s electronic nervous system, waves of pain and shock rippling out, and flocks of counsellors, artificial and human, swooping down to help the wounded artificial minds cope with their  trauma. Sentience comes as a piece: if you want the smarts you have to accept the self-reflection, the angst.

And it didn’t help that right now, as was patiently explained to me, all available bandwidth was being gobbled up by the news networks. The Siberian disaster, caused by a detonation of something called ‘gas hydrate deposits’ about which I knew nothing, seemed to have all the right hooks for the news: lots of gore, some kind of link to the Warming and so a grave if-this-goes-on angle, and, last but not least, the aid workers who had been caught up in the blast, a set of photogenic young western casualties.

But none of that was any use to me. I left my systems trying to make the call to Tom, while I set off more search agents to book a flight.

The cost of a plane ticket to Siberia, even one way, was frightening. In 2047 nobody flew, nobody but the very rich and very important, or if you really had to. It was cheaper to orbit the Earth in a tourist-bucket spaceplane than to fly the Atlantic. Tom, working for his genetic-legacy agency, had travelled out by cruise ship, taking weeks to crawl around the polar ocean, a way of travelling with a much smaller environmental footprint, which was important to him. But that would be too slow for me. I had to be there now, and I would have to pay. The flight to Florida had already cleaned me out, but what else could I do?

Of course booking the ticket was only half the battle. Actually being deemed worthy of a seat came next. The booking system referred me to the airline’s counselling service, a man’s voice sounding older than me, fatherly, stern. ‘Michael, let’s work out why you really want to fly.’

‘My son is hurt!’

‘Flying is a generational aspiration, you know. In your youth you probably flew many times, as did your parents. But then you indulged in many unhealthy pursuits in those days. That doesn’t mean you should carry on now.’

‘I don’t want to fly. I just want to get there.’

‘Is it possible that what you really want is a flight, not to Siberia, but to your past? Is it possible it is not a destination you seek but an escape, a release from the responsibilities of the present? ...’ And so on.

My phone was implanted; you couldn’t muffle over the handset and say what you really thought. So I let off steam by pacing around the room as this virtual Freud lectured me about the necessity for the ‘hidden extras’ I would be paying for, in terms of environmental-damage costs, and compensation for communities I would disrupt with the noise of the plane, and even clean-up taxes relating to the disposal of the aircraft itself a few years down the line. It was all part of the social-responsibility package the airlines had had to accept years before, to keep flying at all. But it was difficult to wade through.

‘I don’t have to justify anything about my relationship with my son to you,’ I snapped.

‘Not to me,’ the empathist said. ‘Not to the airline, or even your son. To yourself, Michael.’

‘No,’ I insisted. ‘There are times when we need to be with people. It’s a deep primate thing.’ I was having trouble keeping my voice steady. ‘It’s part of my programming, I guess. You ought to understand that.’

‘But your son has stated, on record, that he doesn’t need to be with you.’

Tom had said that, and it wasn’t helping my application. ‘A child’s whole life after about the age of ten is devoted to establishing his independence from his parents. And in our case our relationship has been particularly strained ever since the death of his mother, in childbirth. Even you must have figured that out.’

‘Yes, I—’

You don’t interrupt airline psychoanalytical machines, but I interrupted. ‘But we need each other. We’re all we’ve got. Tom’s words are only the surface. It’s what we feel underneath that counts. And if you aren’t a complete waste of memory you’ll understand that... ’ You aren’t supposed to insult the shrink machines either. But I meant everything I said.

I had been with Morag when she died, on that grisly hospital table. And at that instant I had wanted nothing else in the world, nothing, but to be with Tom; it had been as if a steel cable had been lodged in my gut and connecting me to him. But of course everything quickly became complicated.  Tom was only eight; he was too young to deal with his own grief, let alone my own. And in the months that followed, as he watched me sinking into myself, some particle of his mixed-up feelings transmuted into resentment. That awful time had shaped our relationship ever since.

‘But that deep feeling remains,’ I told the airline machine. ‘The steel cable. And I believe that’s true for Tom too, even if he doesn’t want to admit it. To every action there’s an equal and opposite reaction. Newton’s third law.’

‘But, you see, Mr Poole, that over-academic remark merely illustrates what I have been saying...’

John came to the door. He leaned against the frame, hands in pockets, watching me. ‘I wouldn’t do that,’ he said. ‘The pacing. The counsellor can probably detect your motion. A dissonance between your body posture and your words is a giveaway.’

‘I feel like I’m wading through cotton wool.’

He shrugged. ‘That’s the modern world. Energy-deprived. Constrained.’ He stepped forward. ‘Let me help.’ He reached out his finger towards my ear, my implant.

I flinched; I couldn’t help it.

For once John seemed to understand. ‘What’s more important, sibling rivalry, or getting through to Tom? Let me win this one.’

I nodded. He touched my face, just before my ear, and I felt a slight electric shock as his systems interfaced with mine. He took over my calls, and with a few soft words transferred them to his company in New York.

It took only five minutes or so for his company’s systems to come back with a reply. John, standing easily in the corner of my bedroom, turned to me regretfully. Not even John’s powerful reach could cut through the mush into which a sector of the global communications net had melted, so he couldn’t put me in touch with Tom, and he hadn’t had much more joy with the flights. ‘No availability until the middle of next week.’

‘Next week? Jesus. But—’

He held up his hand. ‘I can get you a VR projection in twenty-four hours. I think it’s the best we can do, Michael.’

I thought that over. ‘OK. How much?’

‘Let me cover it.’

‘No,’ I snapped reflexively.

He seemed to suppress a sigh. ‘Come on, Michael. He’s my nephew as well as your son. Lethe, I can afford it. And you don’t know what you might need your money for in the future.’

I conceded this second defeat. ‘OK,’ I said. ‘But, John, I still don’t know if he’s alive or dead. I don’t even know that much.’ I hated to ask him for more help like this. But he was right. Better to let him win; what did it matter?

He nodded. ‘I’ll keep trying to get through. Leave it with me.’ He walked out to his own room, talking quietly to his own implant.

 

It was still only ten p.m., too early to try to sleep. I wandered downstairs, where my mother was sitting with the children, watching VR images of a mountainous landscape. ‘Non-immersive, you’ll notice,’ my mother said to me. ‘Immersion’s bad for them so close to bedtime.’

I told them the news, or non-news, about Tom. When my mother heard that John was helping me out, she wrapped her thin bird’s-talons fingers around her cup of tea, and raised it to her lips for a cautious sip. She looked satisfied, though she was too smart to say so openly. After we left home she had always tried to encourage her sons to have a close relationship, to keep in touch; she had even tried to engineer ways for that to happen. And even now, even in this awful time when it was possible that her grandson lay dying somewhere, she was calculating how to exploit this latest shift in our relationship.

I watched the VR images with the kids for a while. They were holiday pictures, of a trip the kids had taken with their father up into the Rockies. It was a beautiful place where whitewater rapids tumbled into limpid pools, and doll-like VR manifestations of the kids clambered past sheer rocky walls. I remembered some spectacular vacations we had had as kids, when my parents had taken us to the Galapagos Islands, Australia, the African game parks - places full of exotic life forms that had astounded and excited me. But nobody went in search of wildlife any more, because it  wasn’t there to be found. There were still beautiful places in the world, where rich people went to vacation, but they were inanimate, like this, landscapes of rock and water. But even dead landscapes had changed. You could see how the faces of the rocks had been fenced off and wired over. Rising temperatures were destabilising high-altitude rock faces by thawing the deep permafrost beneath them. Climbers were another endangered species nowadays.

I had got lost in thought. Both the children were looking at me, calm concern marking their perfectly smooth faces. They looked as if they had been coached to sit like that. I got out of the room.

I rattled around the house. Maybe I could call a water cab and go into town for a while. Find a bar, preferably non-floating. Or maybe just walk the shore. But I didn’t want to stray too far from John and his calls. Even then, even at such a dreadful time in my life, I was in his power, and my mother’s. I was in a kind of prison, I thought, trapped into immobility by all the unspoken rules and treaties that had been laid down in my fifty-two years of life with my family.

Defeated, I trailed back upstairs to John’s room.

 

He was sitting on his bed, glancing at headlines on a softscreen. ‘No news.’

‘You’ve checked with your office?’

‘No need. Feliz is a good guy; he will keep trying until he gets through, and he will call the minute he does. Take it easy. Do you want something? A drink - I brought some beer.’

‘No. Thanks.’

Hands in pockets, I mooched around the room. There seemed to be even less of John in here than there had been of me in my room, although John being John would have systematically stripped the place of anything valuable long ago. But in one shadowed corner I found a small bookcase. ‘Hey. Here are my old science fiction novels.’

‘Really?’ He came across to see. We bent down side by side, brothers, two thick-necked middle-aged men, straining to see the titles on cracked and yellowing spines.

I said, ‘I imagined they had been thrown out. I guess  mother moved them in here in one of her clear-outs.’ Which would have been typical of her, I thought sourly; this stuff had been unbelievably important to me as a kid, but she didn’t even know whether it had belonged to me or John.

John ran his fingers over the titles. Some of these books went back to the 1960s or even earlier. They had mostly been gifts from Uncle George, who had collected books that had been old when he was a kid. ‘These might be worth something.’

‘They were mine, you know,’ I said, too hastily.

He held his hands up, a faintly mocking smile on his face. ‘I don’t dispute it.’ He pulled a couple of copies off the shelves, took them out of their protective Mylar bags, and leafed through them. ‘Not in great condition,’ he said. ‘See how this is yellowed - too long in the sun.’

I straightened up. ‘Yeah. But I wouldn’t want to sell them. And anyhow the collectors’ market for this stuff isn’t what it was.’

‘It isn’t?’

‘Too far in the past. We’re all too old. For every collectable there is a demographic. You’re at your peak as a collector at thirty, forty - old enough to be nostalgic, rich enough to have disposable income, young enough to be foolish about spending it. But science fiction is older than that, long over.’

‘It was over even when we were kids,’ he said. ‘I never understood what you saw in the stuff.’

‘I know you didn’t,’ I said testily. ‘Which is the difference between us.’ I glanced along the shelf and pulled out a novel. ‘Nobody reads the literature, but there’s still a scholarly tradition around it. And there’s a fascination to it, you know, John. All those lost futures.’ When I was a kid the future was still a bright, welcoming place, a place I wanted to live. We might all have been kidding ourselves even then - the Die-back was already underway - but that was how it felt to me. Now, if you thought about the future at all, it was as a black place that would erase you, like a hospital, a place you went to die. I put the frail old book back on the shelf. ‘It’s an anti-progressive viewpoint, almost medieval. We’re regressing, philosophically.’

‘But this stuff - fantastic dreams of rocket-ships and aliens - it always repelled me. It never seemed real.’

‘But the future is real,’ I said. ‘To ignore it is absurd. It’s as if we decided we don’t believe in Mount Everest, or the Pacific Ocean. They are still there, even if we close our eyes. The future is coming whether we like it or not. The world is changing, and so are we. The future must be different from the past.’

‘But nobody cares any more,’ John said brutally. ‘And what bothers you is that the future turns out not to have a place for people like you. Engineers. People who want to build things. People who want to fly in space! Well, we’re too busy fixing what we broke before to build anything new.’

He was right. The space programme had been a big disappointment to me, all my life. Nearly eighty years after Neil Armstrong, still nobody had been to Mars, nobody had left Earth’s orbit since the Moonwalkers. We hadn’t even sent a probe out to the Kuiper Anomaly. The Warming had absorbed all our energies, and the great shock of the Happy Anniversary flash-bombing in 2033 had jolted us even more. We were too busy coping with one set of destructive changes after another, spending our civilisation’s resources just to maintain stasis, to dream of interplanetary adventure.

I think John probably knew that I was, in fact, working on a design study for a new generation of spacecraft. But the work paid peanuts, and would most probably never fly - it was a hobby, a paper model as I had once made models of the Space Station of plastic and paint and decals. Maybe that proved his point.

John sat on his bed and leaned against the wall, his big football player’s hands locked behind his head. ‘You know, if you were to write a science fiction novel now, I’d be the hero.’

That was outrageous enough to make me laugh. ‘How so?’

‘Because I’m dealing with the future as it exists. And I’m helping people.’

Basically he dealt with compensation for environmental impacts. He had started out representing individuals, people who lost their homes or their health through avoidable toxic  spills and the like. He had moved on to advise legislators on adjustments to the tax system concerning such things as polluting fuels, heat sources or greenhouse-emission processes.

It was all about a striving for balance, John said; you had to balance the drive for economic development with a need for environmental stability, you had to balance economic efficiency with equity for those impacted. He had even worked on the notion of ‘intergenerational equity’, in which, rather than ignoring future generations altogether or at best using them as garbage handlers for your waste, you actually paid a ‘future tax’ for any impact you might have on them. John had made something of a name for himself; indeed, to my chagrin, he’d appeared on TV a few times as a talking head on the issues.

His first love, though, had always been adversarial law, and in his fifties he had been drawn back to it - but now to much larger cases. ‘Rather than defending the little old lady against the company who is poisoning her drinking water, I’m now, for instance, advising the Administration on a massive suit against China.’ While the US had become a leader in global environmental management in the 2020s, China, in a relentless drive for economic growth, had continued to pollute, even to the present day. ‘And then there are redistribution charges...’ It was a rule of thumb of the Warming that hot areas lost out while cooler areas won. So, for instance, an Iowan farmer afflicted by increasing aridity lost, while a Minnesota farmer with a longer growing season won. ‘Simple equity is the philosophical guide,’ John said. ‘The guy in Minnesota uses his bounty to subsidise his colleague in Iowa. And if things change around in the future, the flow of funds can always go the other way. People accept this, I think; it’s manifestly fair.’ He even said you could extend this on a planetary scale - not through lawsuits, like the US v. China, but through ‘planetary bargaining’. Canada, a winner, could bail out India, a loser, and so on.

A lot of work came John’s way through the various Stewardship agencies. The whole notion of the Stewardship was based on taking responsibility for your actions, on accepting the true cost of what you did, or sharing any benefit.  Of course you’d always put ‘winning’ and ‘losing’ in quotes; really it was all simply change, which hit everybody to varying degrees.

But all this equity and balancing and taxing and fairness was just a way of sharing out the impact of the Warming, I thought, not of reducing that impact in the first place. It occurred to me there was a narrow assumption hidden here, that things would carry on much the same as they had for a while - falling apart, maybe, but doing so slowly, staying more or less bearable, manageable, soothed by a little money flow. But what if not? ...

John started to tell me about a book he was working on.

‘Back up,’ I said. ‘A book?’

He grinned smugly. ‘It’s about the future of money.’

He was developing an idea that dated back to John Maynard Keynes, an economist who worked in the middle of the twentieth century. ‘You’d run international trade in a whole new currency which would earn negative interest. So you would naturally spend your diminishing wealth as quickly as possible, which would boost trade and the exports of other nations. It’s a new paradigm,’ he said. ‘A way to avoid the debt mountains of the past, and to boost the global trade on which we rely. Why not? Money is just a mental construct. We can make up its rules any way we want. I have some contacts in the Administration through the China case, and I think I can garner some support...’

And so on. I listened to this with a sickening feeling. Whereas I, the engineer, was a nineteenth-century relic, a sad Jules Verne character, perhaps my smart-ass brother really was an archetype of our times, a modern hero. ‘So you’re going to become more prominent than ever,’ I said. ‘I’ll never be able to get away from your face.’

He laughed. There was a grain of sincere bitterness in my harangue; of course he detected it. ‘I’ll invite you to the launch of the book,’ he said.

 

I managed to sleep that night, but only a little. I got up early and left the house.

I went down to the coast, and walked and walked. I wasn’t going anywhere; I was just trying to escape the  contents of my own head, as my airline therapist had so wisely inferred.

Everywhere I walked, the angry sea had risen. The water had washed away fences, waves had lapped over lawns, and palm trees sagged over the water, undercut, surely doomed. One guy had built a chicken shack right at the edge of his land, not metres from the sea. When the wind blew the chickens must have got soaked, terrified; I wondered what kind of eggs he got out of them.

It was all depressingly predictable. Florida was always flat and soggy. Human efforts over centuries had pushed the water out of there, and reclaimed much of the land. But now the ocean was coming back. Even the Florida aquifer was contaminated with salt, as well as with industrial spill-off. It wasn’t good news for the flora and fauna, either. The salt water that now pushed inland with every tide had played havoc with freshwater ecologies. The Everglades weren’t a place the tourists went to nowadays; the rotting vegetable matter that clogged the dead swamps stunk to high heaven. It was said the alligators still survived though, living off the rotting detritus around them, surviving this extinction event as they had survived so many others.

The wind changed, to blow off the sea. That ocean breeze smelled foul, a choking smell like rubber burning somewhere. It was a cocktail of toxins that might have blown all the way from the sprawling industrial wastelands of central Europe and Africa or even Asia: some of that crud got very high up, and could even circle the Earth.

I wondered how I would be feeling right now if I were Happified, like John’s kids. I had once discussed this with John, the only time I dared, the only time I was drunk enough, with his wife out of the way.

‘The pursuit of happiness is our inalienable right, Michael,’ he had said. ‘Every parent wants their child to be happy, above all. You try to care for them, you give them education, money, to maximise their opportunities to get on in life - but in the end happiness is the final goal. That’s an argument that goes back to Aristotle, actually; he argued that every other good is a means to an end, but happiness is the end.’

‘Smart guy.’

‘And now we know that at least fifty per cent of the likelihood of your happiness is inherited, even without modification. But we can modify. We’re the first generation that can  guarantee their kids happiness.’

So you plied your kids with drugs and therapy. Or you spliced their genomes, as John had, to make them happy come what may.

I thought I saw something slithering through scrubby dune grass. It might have been a tree snake, which had come into Florida and other parts of the continental US from Guam, via Hawaii. Poisonous as hell, and a vicious predator of birds. On the other hand, tree snake meat recipes were spicing up the menus in Miami restaurants.

Tree snakes could grow three metres long. Looking at it sliding through the grass made me shudder. I turned back, heading for home.

 

By the time I got back to the house it was around eight in the morning.

My mother was already out, working on a row of potted plants at the top of the yard, in the lee of the house. She was on her knees on a raised pad, an old lady’s gardening aid. But her bare fingers were crusted with dirt, and she dug away with a will.

I remembered how she had always loved her garden. When we were kids I used to think she loved it more than us. Now, watching her, I wasn’t so sure I had been wrong.

She glanced up irritably as my shadow fell over her. ‘You missed your breakfast,’ she said.

‘I wasn’t hungry.’

‘I’ll fix you something.’ She sniffed. ‘Better yet, do it yourself.’

‘Really, I’m fine.’

‘There’s no news. About Tom, I mean.’

‘I know.’

‘I’m sure everything will be fine. You’d have heard by now if not.’

‘You’re probably right.’ I sat down on the wooden floor of the porch. She had a jug of lemonade beside her; I accepted a glass.

‘I don’t suppose you want to help me with this,’ she said.

‘Not especially.’

‘Where did you walk to?’

‘Nowhere particular.’

‘Oh, you’re always so vague, Michael, you’re maddening.’

‘Mom, the breeze off the sea—’

‘I know. The air used to be so clean here. One reason I always loved it. Now it’s like Manchester.’

‘Yeah.’ I watched her doggedly digging away at the roots of her plants. ‘It can’t be good for you.’

‘My lungs are made of leather. Don’t trouble yourself.’

‘They’re evacuating Miami Beach, aren’t they?’

She snorted. ‘No, they aren’t. Nobody uses that word. There is a programme of transfer. Of migration, if you want to put it like that. Evacuation is what refugees do,’ she said sternly. ‘It’s not as if we’ll be underwater tomorrow.’

I knew how painful this was. Since the automobile had vanished from America, this had become an age when you stayed home rather than travelled, an age of villages, of local stuff. And for a close community to be broken up was difficult.

‘We have a programme of agreements with other population centres,’ she said. ‘In Minnesota, for instance. John has helped negotiate the settlements.’ I hadn’t known that. ‘Seventy-five here, a hundred there. Always family groups, of course.’ It had to be planned, she said. You couldn’t let the community left behind just fall into decay. So there were incentive schemes to keep teachers, doctors, civil servants working here, even though there was no future career for them. ‘It’s a long-term programme. A cultural achievement, in its way.’

‘But Minnesota is a long way from the sea,’ I said.

‘Well, I know that, but it can’t be helped. What’s worse is that everything is being...’ She waved her trowel vaguely. ‘Dispersed. All the history here. The culture.’

‘History? Mom, you’re a newcomer here. You’re from England!’

‘Yes, but so is everybody a newcomer but the Tequesta Indians. That’s part of the charm of the place. I think it’s important that we stay, you know. We old ones. Isn’t that  what old people are, symbols of the past, of continuity? If we go then the place will just die. And what will happen to people then?... It does feel very strange to live in a place which has no future, I admit that.’

‘Mom—’

‘You know, it’s odd. In my lifetime they’ve taken away so many of the things that used to kill you when I was young. Cancer, diabetes, Alzheimer’s, heart disease, even schizophrenia - all of those chronic diseases turned out to be caused by infection, all of them preventable once we targeted the right virus or retrovirus. Who’d have thought it? So with nothing left to kill you, you just live on, and on. But then they took away the world instead.’

She wasn’t really talking to me, I saw. She continued with her patient gardening, digging and digging.

 

I found John out back. He was sweeping windblown sand off the porch.

He had a distracted expression. I wondered if he was getting news about Tom. But it turned out he was listening to his personal therapist. He grinned, touched my ear, and I heard a gentle male voice: ‘John, you’re overly perturbed about a situation you can’t control. You know you have to accept what can’t be changed. Take an hour off, then let me read you some stuff on cognitive feedback which...’

I pulled away.

‘You should try one of these things,’ John said. ‘Spin-off from the space programme, in fact. It can even prescribe pharmaceuticals. Would you like me to set you up?’

‘No, thanks.’

He stepped towards me. Our closeness of last night had dissipated back into the usual rivalry; his blocky face, in the slanting morning light, looked ugly, coarse. ‘You never did accept any drug therapy after Morag, did you? You know, it is possible to block the formation of traumatic memories altogether. You just take the right pill in the hours immediately after the event - you target the formation of proteins, or some such - I guess that’s too late for you now with Morag, but—’

‘I suppose you started feeding pills to your kids after Inge left, did you?’

He flinched at that, but he snapped back, ‘They didn’t need it. You, on the other hand—’

My anger, frustration, helplessness came boiling out. ‘You know the trouble with you, John, your whole fucking life? You deal with symptoms, not causes. You fix your kids so they’ll never be sad. You listen to a tin voice in your ear and you pop your damn pills so you don’t carry scars from anything bad, even from your wife dumping you. And your work is all about symptoms too. The coasts are flooded? Fine, spread what’s left of the wealth around a little more. The Atlantic coast is hammered by a dozen hurricanes a season? Add a couple of zeroes to your law suit against the Chinese. You don’t do squat about the root cause of it all, do you?’

‘It’s not my job,’ he said. His voice was mild, as if I was no more than an irate client, which maddened me even more. ‘Michael, I understand how you are feeling—’

‘Oh, fuck off.’ I turned on my heel and stalked off.

He called after me, ‘If I hear anything about Tom I’ll let you know. Keep your implant switched on...’

I wasn’t even gracious enough to acknowledge that. It was not one of my finer moments. I stomped around the house, trying to calm down.

In the yard, the kids were playing with their smart football again. Both of them wore masks, flimsy transparent things, presumably to guard them against the foul breeze from China. They welcomed me, and I joined in their game, volleying and heading. I was always lousy at soccer, and I always will be, but they were gallingly kind.

So I was spending time with them, with Sven and Claudia, John’s beautiful kids, my niece and nephew. But I felt uncomfortable.

At one point the ball rolled off the yard’s bare concrete floor and ended up in long scrubby dune grass. You could see it roll back and forth, trying to find its way back to the game, but its rudimentary sensorium was confused by the blades of grass that towered around it. After a time it started to sound its little alarm chime.

Sven and Claudia stooped over the thing as it rolled about. ‘Look,’ Sven said. ‘When it sees us it comes towards us.’

‘Get out of its sight,’ said Claudia. ‘Let’s see what it does.’ They both stepped back out of the way.

The ball resumed its rolling, utterly baffled. There was a fragment of sentience in there, of genuine awareness. The ball could feel pain, the way a simple animal can, perhaps. Why, even the plaintive way it rang its stupid alarm chime was enough to break your heart. But those kids just stepped backward and forward, experimenting with it.

When I looked at Claudia, especially, I always felt a chill. It wasn’t so much what she did but what she didn’t do. There was nothing behind that pretty face, I thought, nothing but emptiness, like the endless black abyssal emptiness that lay between worlds. She made me feel cold, just looking at her.

In the end I picked up the ball myself and threw it back into the yard.

And John came running around the corner, wheezing. His assistant Feliz had called. It was news of Tom. My son was injured but alive.




Chapter 6

On this planet the clouds were tall, rising in soft mounds around the equator and gathering in immense creamy swirls towards the poles.

To Alia this was a pretty view, but meaningless. She knew nothing about planets. She had never even visited one before. The only planet she had ever studied in detail was Earth, the root of all mankind, with its layers of archaic planetary defences, its skim of ocean, its clustering city-covered continents.

But there were no continents here. When the flitter dipped into the atmosphere of this world there was nothing but an ocean, a crumpled silver-grey sheet that spread to the horizon. Above, the clouds were heaped up in a vast three-dimensional array of sculpture. This whole world was water, she thought, nothing but water, water below, water in the air. And under the clouds the prospect was oppressive, gloomy, illuminated only by shafts of sunlight cast through breaks in the cover.

She was here, under this dismal sky, because the Transcendence had willed it.

The Transcendence: the god-like assemblage of immortals at the heart of human society, from whom all political authority flowed. Truthfully, Alia knew little about it, save that it was, so the creepy scuttlebutt had it, a project of ancients, of undying. But what was the Transcendence itself? In her head she vaguely imagined something titanic, superhuman, beyond comprehension, perhaps like the muddled light of the Galaxy Core occluded by its interstellar clouds. Nobody talked about it much.

But now, it seemed, the Transcendence had taken an interest in her own small life. And it had already brought her far from home.

With Reath, agent of the Commonwealth, she had already travelled thousands of light years. This water-world’s sun was on the fringe of a giant stellar nursery, a huge glowing cloud of roiling dust and ice that was spawning one hot young star after another. The nursery was on the inner edge of the Sagittarius Arm, one of the Galactic disc’s principal star-birthing regions, and the water-world itself was a moon of a massive gas giant. So the sky here was crowded and spectacular - but right now, through those clouds, she couldn’t see a trace of it, not even the primary giant.

‘Ah - look at that.’ Reath pointed to the horizon, where a column of darkness, writhing visibly, connected the ocean to the sky. ‘Do you know what that is?’

‘Is it weather?’

‘Alia, that is a hurricane. A kind of storm, a vortex of air. It is fuelled by heat from the upper levels of the sea. It twists and moves, you see - chaotically, but not unpredictably.’

‘Is it a phenomenon of a water-world?’

‘Not just water-worlds. Any planet with extensive seas and a respectable atmosphere can spawn such twisters. Even Earth!’

Alia had grown up in a bubble of air less than two kilometres wide, every molecule of which was climate-controlled and cleansed by the Nord’s antique, patient machines. She tried to imagine such a monstrous storm slamming into a town or a city on Earth. Her imagination was unformed, filled with images of catastrophic breakdowns of environment-control systems. ‘How terrible,’ she said.

‘Oh, humans mastered hurricanes long ago. All you have to do is cut off their energy supply before they do any damage. And of course by tracking onto land they detach themselves from the ocean that feeds them, and die of their own accord.’

‘But not here, for there is no land.’

‘Not here, no. Here a twister can live on and on, sucking up energy, spinning off daughters, tracking around the world. One twister system here - I’m not sure if it is that one - reaches right up to the top of the atmosphere. You can see it from space, like a glowering eye. And it has persisted for thousands of years.’

This was terribly disturbing for a ship-born girl like Alia. She was relieved when the storm receded from sight behind the horizon.

 

It was a month since she had agreed to follow Reath, to leave her home and begin the programme of training which might, ultimately, remarkably, lead to her becoming that unknowable entity a Transcendent, to become one of the host of god-like post-humans who governed mankind. A month since she had placed herself in the care of an agent of the Commonwealth.

The Commonwealth! Before she had left the Nord it had been little more than a name to her, a shadowy authority which arched over human civilisation. Now she was beginning to get a sense of the reality of it - and it was much more than she had ever imagined.

The Commonwealth was based at the most logical place for a Galactic capital: on a cluster of worlds that drifted amid the millions of crowded suns of the Core, where mankind had always anchored its Galactic empires.

The most visible sign of the Commonwealth’s presence was the Clock of Humanity. Lodged in the Core, this was a machine the size of a star. It used the decay of certain types of subatomic particles, called W and Z bosons, to produce pulses of neutrinos. These were the fastest known physical processes; no conceivable clock could be more precise. And as neutrinos passed like ghosts through all normal forms of matter the pulses washed through the stars and dust of the Galaxy, never occluded or dispersed, so you could pick up the Clock’s chiming wherever you were. Once, it was said, human clocks had been devised to fit the natural rhythms of Earth, its days and years. Now humans had scattered over millions of disparate worlds, and so the Clock was calibrated to a standard human pulse rate. Thus a civilisation that encompassed the Galaxy marched in step to the rhythms of a human heart.

‘And all of it,’ Reath told her, ‘is driven by the Transcendence - a Commonwealth within the Commonwealth, a centre within the centre, the innermost heart of everything.’

The Transcendence was the source of all authority. As far  as she could make out, it was a meshing of minds, a titanic superhuman mass around which human affairs pivoted, much as the Galaxy itself wheeled about the unmovable black hole at its very centre. But the Transcendence needed agencies to carry out its will in the human world: it was a god embedded in bureaucracy.

The Commonwealth was more than a collection of dusty agencies, though, Reath said. The Commonwealth itself was an aspiration. As it worked on a Galactic scale, bit by bit, humans were drawn closer together, knit more integrally into the whole - to be brought, ultimately, into the great confluence of the Transcendence itself. Reath liked to say that whether you knew about it or not, if you were of human descent you were a citizen of the Commonwealth already. ‘And one day, it is hoped,’ Reath said, ‘we will all be drawn in, not just into the Commonwealth, but even into the Transcendence itself - and then a new kind of human history will begin.’

But if it was to achieve such aspirations, the Transcendence had to grow. It had to recruit. Astonishing as it seemed, the Transcendence needed people like Alia.

If her ultimate goal was barely imaginable, Reath reassured her that the training would come in easy chunks. There were three formal stages, which he called Implications: the Implication of Indefinite Longevity, of Unmediated Communication, and of Emergent Consciousness. Needless to say she had little idea what any of these terms might actually mean, though they all sounded scary. But as well as the formal steps they would enjoy some ‘fun’ together, Reath said: notably, travel to exotic worlds like this one.

She wasn’t happy.

It wasn’t the distances that troubled her. To a Skimmer distance was supposed to be meaningless anyhow. No, it wasn’t the distance but the company she had to keep: her only companion, in his austere, joyless tube of a ship, was the silent and watchful Reath.

Reath wasn’t bad company, really. He was attentive to her needs, and tolerated her moods, and much of what he had to say was even interesting. But his face was blank, expressionless, as immobile as if the nerve ends had been cut. He was  a walking, talking emblem of the great severance she had undergone, her separation from the Nord, her whole world, and her rejection by her parents in favour of a baby brother she did her level best not to hate.

Reath had done her one great favour, though. He had allowed her to bring along her Witnessing tank.

She could watch Michael Poole any way she pleased. The basic worm-like chain of images, from Poole’s birth to death, was a simple four-dimensional representation, an index. She could allow a scene from his life to unfold inside the tank, with Poole, his family and friends, enemies and strangers like tiny actors. Or she could magnify it and immerse herself in the scene, an unseen witness. All of this was utterly authentic, so she understood, though she knew nothing of the technology involved: this wasn’t a reconstruction, this really was the life of Michael Poole as he had lived it, five thousand centuries ago, all of it from birth to death embedded deep in the irrevocable past, and locked up inside her tank for her benefit.

Reath reminded her it was the obligation of every citizen to keep up her programme of Witnessing, as ordained by mysterious bodies at the heart of the Commonwealth which he called ‘the Colleges of Redemption’. So he allowed her to believe she wasn’t after all being helplessly sentimental in clinging to Michael Poole, her childhood companion; it was her duty. Perhaps he was sparing her feelings, and if so she was grateful for his indulgence. But he did take the Witnessing very seriously indeed, for he said that it, and the greater programme of Redemption of which it was part, was at the heart of the loftiest ambitions of the Transcendence.

And so, in the bowels of Reath’s unstimulating ship, she had spent long hours immersed in the bright Florida light of Poole’s long-ago childhood. She wished she could be there now, gazing not on this dismal water-world but on the sparkling seas of Earth.

 

Hundreds of kilometres of featureless ocean passed under the flitter’s prow.

‘Reath, what is this world called?’

‘Names are relative,’ Reath said. ‘They depend on your viewpoint.’

Any world had a multiplicity of names, he said. The Commonwealth maintained formal catalogues, numbering every star and planet, comet and asteroid, every object of any significant size in the Galaxy. Some of these catalogues were based on antecedents that went back hundreds of millennia, to the days when the whole Galaxy had been an arena of war. There were other viewpoints too. Those near enough to see this world’s star in their sky would give it a more formal name, as part of some constellation, say; they might even name the world itself if they could see it. Thus the world might have a dozen, a hundred such names, assigned from different interstellar viewpoints. But a world’s primal name (or names) was that given it by those who lived there.

Alia gazed down at the endless seascape. ‘So what do the locals call this world? Wet?’

‘You’ll see,’ he said evasively.

‘And why is there no land here?’

He smiled. ‘Because the ocean is too deep...’

There was no world quite like this one in Sol system. This world was bigger than Earth, six times as massive. It had first formed far from its sun, so far out that water and other volatiles had not been driven off by its sun’s heat as it coalesced. As it cooled it was left with a rocky core about the size of the Earth, but that inner core was swathed in a blanket of water ice.

After its formation was completed, this world had been gathered in as the moon of a gas giant. Thus things might have remained, if not for the fact that the parent Jovian, its orbit impeded by the remnant dust cloud from which it had formed, migrated steadily in towards its sun. And the ice moon began to melt.

‘At last almost all the ice went - there’s just a couple of islands of it at the poles now - leaving an ocean more than a hundred kilometres thick, over a remnant ice mantle. That’s, oh, ten times as thick as the oceans on Earth. And then a little outgassing created the atmosphere. Weather started, and—’

‘And that’s why there is no land?’

‘How could there be dry land, Alia? Even if the seabed was rock, you’d need a mountain a hundred kilometres tall  to poke above the ocean surface to make an island. No such mountains are possible on Earth, let alone here, where the gravity is about fifty per cent above standard. And besides the seabed is ice, not rock.

‘Because of the lack of land, it was difficult for life to get started. There is life here, though: life that kick-started on other, more hospitable worlds of the system, and drifted here as spores.’

‘Panspermia.’

‘Yes.’ He nodded approvingly. ‘And then, of course, people came.’

People? But, she wondered, how could they live here?

Reath pointed. ‘There it is at last. Our destination.’

Adrift in the middle of the endless ocean was a scrap of bright orange - a rectangle, a manmade thing. Alia felt unreasonable relief to see this bit of human engineering in the immense emptiness of the sea.

At first glance the platform seemed to be resting on a narrow stalk that protruded out of the ocean. But it turned out that the platform was studded with antigravity lifters, and the ‘stalk’ was actually a cable anchored in the deep ice, under tension as the lifters endlessly tried to pull the platform into the sky. It struck Alia as a cheap and quick solution to the problem of stability on a watery world.

The flitter slowed, and dipped towards the platform. Alia felt reluctant to Skim; she hadn’t done so since leaving the  Nord. So she and Reath climbed down out of the flitter the old-fashioned way, through a door.

The wind was strong and buffeting, and cold on her face, only a little above freezing. Reath seemed unperturbed, though he was so tall and skinny he looked as if he might blow away.

The air was mostly nitrogen and carbon dioxide - scarcely a trace of oxygen; life was rare here. But of course there was Mist in the air, the invisible population of nanomachines and engineered bugs that infested the atmosphere and oceans of every human planet. Alia stood still to let the Mist rebuild her. Her bones and muscles tingled as they were strengthened to cope with the heavy gravity, and the air she drew into her lungs fizzed with oxygenation. The cold was kept  out of her body, but she could taste the salt-laden air in her mouth, the sharp, heavily salted tang of the global sea.

Though the platform was high above the waves it rocked and tipped subtly, its anchoring cable creaking noisily. The motion was slight, but very unsettling.

‘Don’t worry,’ Reath shouted over the wind, ‘we’re quite safe. It’s just that there’s a cable a hundred kilometres long beneath us! No matter how strong the tension in it is, you’re going to get vibration, resonances. The cable is a string plucked by the ocean! Why, if the worst came to the worst and the cable snapped altogether, the antigravity lifters would just take us flying up through the clouds into space.’

‘I think I’d prefer it if it did snap,’ she said. She made her way cautiously to the edge of the platform. There was no rail, no barrier between her and the abyssal ocean. Near the edge the wind grew stronger, and on the water below waves growled back and forth. ‘I’m glad we’re out of reach of those waves.’

‘So we are - most of the time. Remember there’s no land here, Alia, nothing to make the waves break. A wave system can just keep on travelling, gathering up more and more energy—’

‘Like the hurricanes.’

‘But we should be safe from being washed away for today.’

She looked around the platform. Aside from the sleek form of their flitter, glistening with spray, there was only a huddle of automated sensors. ‘Reath, why have we come here?’

‘For the people,’ he said. ‘Because people are here, we must come here. The Commonwealth, I mean. That is the mandate of the Transcendence.’

‘How will they even know we are here? We can’t integrate them if we can’t find them!’

He held a hand to one ear. ‘Can’t you hear?’

She frowned, concentrating, expanding her hearing. She made out a deep thrumming, far below the standard human range.

‘It is a beacon,’ he said. ‘Audible for hundreds of kilometres underwater.’

‘They live underwater?’

‘Where else, on a world like this? They will come.’

‘How? Will they swim here?’

He grinned, his face gleaming with the spray.

She stepped closer to the edge, peering out at the churning sea. But there was no sign of the swimming citizens.




Chapter 7

Suddenly I was standing in the open air.

I was on a plain. The ground was scrubby and pocked by pits, some like the holes you leave when you dig out a tree stump, some bigger than that. The sky was a lid of cloud, a washed-out grey-white that seemed to suck all the colour out of the landscape. There was a breeze on my face, and I could taste and smell salt, overlaid with a fouler stench of bad eggs, marsh gas maybe. But your senses are always dull in a VR; nobody wants to pay good money for a bad smell, no matter how authentic.

Before me was some kind of industrial plant. It was a collection of squat concrete blocks crenellated by aluminium ducts and fans. A rusting pipeline stalked away on spindly trestles across the landscape. The whole set-up was surrounded by a chain-link fence at least twice my height; it looked to be backed up by an electrical barrier. There was no activity, nobody about; the concrete was stained, the buildings looked abandoned. Standing there, a ghost in the landscape, the buildings made me queasy just to look at them, though at first I couldn’t figure why.

This was Siberia, the tundra, and it was spring. The landscape stretched to my left and right, and I had a sense of space, of immensity. This strip of tundra, between the sea to the north and the forests to the south, stretched a third of the way around the pole of the planet. But it was a petro-landscape, littered by oily lakes, pipelines, and rusting derricks.

Because of that breeze, I thought I must be near the sea. Looking away from the factory, I could see a line of iron grey, an ocean horizon. It made sense. This was the Yamal Peninsula, in the north-west of Siberia, maybe five hundred  kilometres north-east of the Urals. Here, I had checked, the Arctic Ocean was known as the Kara Sea. Or I could be looking at the vast gulf at the mouth of the Ob river, a huge waterway that drained a continent. There was some kind of activity nearer the shore, low structures I couldn’t make out, people moving urgently around. Was that where Tom had been working? I was ashamed that I didn’t know.

In a VR projection you are stuck near the presence of your transceiver drone, which the service provider drops in the destination you ask for. Possibly this industrial plant was the nearest location logged in the provider’s database. It had been the time taken to fly my drone from Moscow that accounted for the delay before the link was established. But I saw no activity within the site. There was nobody here, nobody to ask about Tom.

I hadn’t approved of him coming to as unstable a part of the world as this, and had hoped that my frosty silence would have deterred him from going. It didn’t. And now the result of my stubbornness was that he was hurt, somewhere in this depressing, worn-out landscape, and I had no idea how he had been injured or how badly, or even where he was.

Then I saw that one of those big concrete cubes was leaning  . That immense building was tilted maybe ten degrees out of true, and one towering wall was cracked from top to bottom, yielding to the strain. The ground at the base of the tipping building looked as if it had melted, and was piled up in big static ripples, like warm chocolate. Further out, I saw, that pipeline dipped out of its line too. That was why I felt faintly nauseous. The vast tilting had disturbed my sense of the vertical, already tenuous in my VR state. It was a strange sight, a surreal drunkenness. I imagined the whole plant slowly sinking out of sight, those immense concrete walls cracking and spilling their toxic contents, until the brown earth closed over the ruined buildings like a welcoming sea.

A helicopter flapped overhead, painted bright blue, UN colours. It flew so low it came on me suddenly, making me duck. It was heading towards that township near the coast. I turned away from the plant and began to walk that way.

As I walked the system glitched. The view around me  would freeze and shatter into blocks, before reforming again, and I suffered a few strange smells and sounds, a bell-like ringing and sharp smells of cinnamon or almond: VR synaesthesia, bugs in the works. It was a sharp reminder that I wasn’t really here; this was only a phone call with special effects.

I didn’t grow up with immersive VRs. I could never get used to the pale washed-out sensation of the immersion, or the slight mismatch between the impulse to move and the motion itself, and I always imagined I could feel an itch at the top of my spine where data was pouring into my nervous system. I was restricted to walking pace, for such were the health and safety rules of the service. In theory you could fly around like Superman, and some people did, but nine out of ten threw up in the process. Cautious, I followed the rules of the game, but it seemed to take me an inordinately long time to tramp across that wounded landscape in search of my son.

My anxiety built. I felt like I was trapped in a dream, unable to hurry, unable to run. I didn’t want to be here, dealing with this, a faulty VR projection in this awful, desolate, dream-like place where buildings melted into the ground.

It was at that low moment that I saw her: a slim figure, a pale dot of a face, a flash of strawberry-blonde hair.

She was standing in my path, but ahead of me, perhaps as much as half a kilometre away. She was calling something, and pointing towards the coastal village. I couldn’t hear what she was saying. I tried to focus on her, but when I stared straight at her she seemed to disappear, to melt into shadows and clouds; I saw her clearly only when I wasn’t looking at her.

Phantoms weren’t so unusual in VR worlds. Often the system would wipe over something it was not expecting to see, editing it out of its reality altogether. Or, other times, the system would show you something that wasn’t really there, a construct of badly imaged shadows and highlights, an interpretation of objects it couldn’t recognise. She could be an artefact of the visual processing system.

She wasn’t an artefact, though, I knew that deep in my gut. This was Morag. Even in here, in VR reality, she wouldn’t  let me alone. But I didn’t have time for this, not now.

I continued to stalk across the landscape. Morag didn’t come any closer, but nor did she walk away from me. She just retreated, her movement subtle, mysterious. ‘Go away!’ I shouted. ‘I’m here for Tom, not you!’ I dropped my head and stared at my VR feet as they padded across the broken ground.

When I looked up again, she had gone.

 

At last I approached the little township. The place was small, maybe a dozen buildings in all, set out in a rough grid pattern. A few cars were parked on the rutted tracks, big battered four-wheel-drives with minuscule engine compartments that looked like early hydrogen burners, 2020s vintage. No pod-bus service here, I thought.

There were plenty of people around. Some of them moved purposefully between the buildings, talking rapidly in a language I didn’t understand. Others were gathered in little huddles, some of them weeping. They all seemed squat, small, round, and were dressed in heavy coats and boots - bright Day-Glo artificial fabrics, not the seal fur or whatever that I had been expecting. They looked to be a mix of races, some round-faced Asiatic, others more obviously European, even blond and blue-eyed. I vaguely knew that Siberia had been used as a vast slave labour camp by the Soviets in the last century; perhaps some of this mixed population were descended from prisoners or exiles.

They were hard-faced, weary-looking. And they were all spattered with mud. Though I was cast an occasional glance, there was no curiosity, no welcome. I walked on through the town.

Most of the buildings were wooden-walled huts. But I saw a few rounded tents made of what looked like leather: maybe they were yurts, I wondered, as the Mongols had once erected in another part of this great ocean of land. And there were buildings something like teepees, tented poles tied off at the top, walled not with skin but with brush and dried earth. Ribbons dangled from poles: prayer ribbons, I learned later, put up by people who still practiced shamanism and animism, people only a generation or so removed from a  hunter-gatherer lifestyle, and the idea that the very land is crowded with spirits. If that was so, the spirits weren’t being too propitious that day. The strange melted-ground subsidence had affected some of the more solid buildings. One little shack adorned with a cross, perhaps a Christian church, was leaning at a spectacular angle. The yurts and teepee structures looked more or less upright, though. I supposed that if the ground started to give way you could just roll up your home and move to somewhere a bit more stable.

Everything was plastered by that grey-black mud. It clung to the walls and roofs in big dollops as if it had been sprayed out of a vast hose. Even on the ground, trampled bare between the buildings, there were splashes and craters, the grey of the mud mixing with the earth’s dark brown.

I soon walked right through the township and out the other side, and found myself facing the sea. Perhaps this was a fishing village, but I saw no boats, no harbour. A few hundred metres away the coastline rose up in low sandy cliffs that looked as if they were melting into the sea. I saw no sign of that chopper; perhaps it had passed on along the coast. The sea itself was solid grey, and looked bitterly cold. And it seemed perilously close; I could see tide marks on doorsteps and around the bases of the houses. It looked to be eating into the shoreline here, the way it was in Florida.

There was one building obviously not owned by the locals. It was a tent in camouflage green, with a Red Cross painted brightly on the canvas. Familiar from too many disaster-zone news reports, it was an ominous sight.

Somebody screamed, so loud it hurt my ears before muffling filters cut in.

A little girl was standing before me. She was just a bundle, almost lost in an oversized parka. Her face was a round, ruddy ball, streaked with tears, and she was staring at my feet. A woman came and scooped her up, glaring at me.

And as I watched the woman walk away I noticed a row of body bags on the ground, all neatly zipped up.

‘Hey, you!’ It was a crisp summons in an American accent, West Coast perhaps.

A woman walked towards me in a spacesuit - or anyhow that’s what it looked like, a bright blue coverall marked with  UN relief agency logos. But she had her masked hood open and pushed back from her head. She was black, late twenties maybe, a severe expression on her small face. ‘You shouldn’t be out here with so much exposed flesh,’ she snapped at me now. ‘Haven’t you heard of tick-borne encephalitis? And how did you get here anyhow?’

‘I’m not really here,’ I said. I reached out as if to shake her hand. She responded automatically, offering me her own gloved hand; my hand passed through hers, briefly breaking up into a cloud of boxy pixels, and a protocol-violation warning pinged in my ear.

‘Oh, a VR,’ she said, her urgency morphing smoothly to contempt. ‘What are you, some kind of Bottlenecker? A ghoul, come to see the dead people?’

Her words chilled me. ‘I’m no disaster tourist—’

‘Then show some consideration.’ She pointed to my feet.

Looking down I realised what had upset the little girl so much. I was hovering a few centimetres above the ground surface; no wonder the kid was spooked. I hastily issued system commands, and I sank down to the ground.

The soldier turned to go. Evidently she didn’t have time to waste on the likes of me.

I hurried after her. I wished I could grab her arm to get her attention. ‘Please,’ I said. ‘I’m looking for my son.’

She slowed, and looked at me again. Her name was Sonia Dameyer, I read from a tag on her chest, Major Sonia Dameyer of the US Army. She was a familiar sight, an American soldier dressed in a spacesuit in some Godforsaken corner of the planet, like most of her kind nowadays devoted to rescue work and peacekeeping rather than war-fighting. ‘Your son was here in person, through the burp?’

‘The what?... Yes, he was here. I heard he was alive, but maybe hurt, I don’t know anything else. His name is Tom Poole.’

Her eyes widened. ‘Tom. The hero.’

She said this gently, but it was not what you want to hear about your missing child. I was dimly aware of my body, my real body, immersed in a body-temperature fluid and mildly anaesthetised, churning in the dark, as if I was having a bad dream. ‘Do you know where he is?’

‘This way.’ She turned towards that big hospital tent.

I followed. My VR steps felt very heavy.

 

We walked into the tent. We had to pass through a kind of bubble airlock, inflated from clear plastic. Of course I could just walk through the walls, but Dameyer lifted the flaps for me, and I followed protocol. Inside it was dark; my vision blinked and juddered. But my VR eyes responded to the changed light levels as fast as a camera aperture dilating open.

When I could see, I looked around wildly at rows of fold-out canvas beds. Med robots, clumsy gear-laden trolleys, whirred self-importantly. Most of the patients wore oxygen masks, and drips snaked into arms. I couldn’t see too many signs of traumatic injuries, no broken legs or crushed ribs. They looked like victims of a poisoning, or a gas attack, like the London underground incident in the 2020s. Not that I’m an expert on medical emergencies. The patients were all adults - and obviously not locals; this whole set-up was sent in by the western powers to tend for their own.

My vision shattered again. I shook my head, as if that was going to help. ‘Damn it.’

‘The trouble,’ came a weak voice, ‘is the tent. Partial Faraday cage woven into the fabric. It might be the UN but this is a military operation, Dad...’

I whirled. It was Tom, that familiar face staring up at me from a green military-issue pillow. I could barely even see him.

It was a tough moment. As a VR you can’t cry, not with the cheap software John had hired for me anyway. But I  was crying, that overweight, out-of-condition body floating in a tank in downtown Miami like a baby in a womb crying its embryonic heart out. Not only that, my comms link kept crashing, so that Tom’s image would break up into planes and shadows, as if it was him who wasn’t really there, rather than me. I tried to hug him. I closed my arms on empty air while protocol warnings pinged. How sad is that?

Tom was bound to disapprove of the way I’d come running out here after him. The logic of our father-son relationship would allow nothing less. But in the gloom of that hospital  tent, as I fumbled to make contact with him, his expression was soft - not welcoming, but at least forgiving. In his way, I thought, he was glad to see me.

After a few minutes of this farce, the doctor attending Tom ordered me out of there as I was distracting the other patients. But he took pity on us. Tom’s ‘dose’ had been light, he said, and though Tom still needed bed rest he could leave the field hospital.

So Tom swung his legs out of his bed, and a med-bot helped him pull on his trousers and jacket. Carrying only a light oxygen pack, with the mask loose around his neck, he limped slowly out of the tent. I longed to support him, but of course I couldn’t. Instead he allowed Major Sonia Dameyer to take his arm.

She walked him all the way to one of those mud-covered teepee-like buildings, and helped him through the low doorway with its leathery flap. Inside, a dirt floor was covered by rugs of some kind of animal skin, very old and worn with use. There were three grass-stuffed pallets, and a stack of cooking pots. The only significant piece of furniture was a big old trunk, firmly padlocked: the family treasure of a nomadic people. My systems brought me a stink of stale cooking fat.

The teepee had one occupant, a local, a boy in a cut-down military-looking parka jacket. Aged maybe twelve, thirteen, he was forking his way through an open tin of baby carrots. When we came in - injured Tom with his oxygen mask, Sonia in her spacesuit, and me, a VR ghost - the kid, wide-eyed, tried to push past Sonia and run. Tom spoke to the kid softly. The kid answered before running out, though not without another spooked stare at Sonia and me.

Tom eased his way painfully down onto one of the pallets. He clutched his chest as if it hurt. Somewhat to my surprise, Sonia settled down on a pallet near Tom.

I asked, ‘You two know each other?’

‘Not before the burp,’ Tom said.

Sonia said, ‘It’s advisable for Tom to have some protection. Some of the locals take it out on the westerners. Even aid workers like Tom.’

‘Well, you can understand it,’ Tom said. He wheezed slightly, as if he’d suddenly turned into a turn-of-the-century  heavy smoker; it was a lung rattle you didn’t hear any more. ‘The locals have a difficult time of it, Dad. Even before the Warming the industries in the area made a mess of everything. You must have seen the plant a couple of klicks away. Even in the last century you had oil spills, the rivers killed by waste, the ground melting around the factories—’

I wanted to scream at him. ‘Just for once,’ I said, ‘can’t we talk about you and not the state of the damn planet?’

Tom stiffened. ‘It’s why I’m here in the first place.’

Sonia Dameyer watched this exchange, an amused expression on her face.

I backed up and tried again. ‘Tell me what happened.’

He took a deep, rattling breath. ‘I got a lungful of gas.’

‘Gas? Poison gas, nerve gas? What are we talking about here?’

‘Dad, take it easy—’

‘Not an artificial agent,’ Sonia said quickly. ‘You don’t have to worry about that, Mr Poole. It wasn’t terrorism, not intentional. The event was natural. The gas was mostly methane laced with carbon dioxide.’ She raised her eyebrows at Tom. ‘But your son got rather more than a lungful. He wouldn’t have got that if he hadn’t gone running into the worst of it to pull the children out.’

So this was his heroism. Tom looked away, embarrassed even by this laconic description, suddenly very child-like.

‘Who was that kid?’

‘His name is Yuri. He’s in one of my classes, Dad. His parents are, were, putting me up.’

‘I didn’t know you spoke Russian.’

He rolled his eyes; Sonia kept a neutral expression. Tom said, ‘Dad, neither does Yuri. That wasn’t Russian. This is a big country. Most of my students here are locals. Well, it is their ecosystem.’

I said, ‘Ecosystem? You’re teaching them ecology?’

‘Teaching them to save it. It’s a crash programme, Dad,’ he said. ‘The ecosystem in this place is falling apart. The permafrost is melting.’

In this place, on the northern edge of the world, the deep soil had never thawed out since the Ice Age: there had been a great cap of permafrost, in some places more than a kilometre  thick, and the thin skim of soil on top of the permafrost had been the basis of an ecology - always impoverished, but unique. You had lichen and fast-growing grasses and herbs, and trees that could never grow tall because their roots couldn’t dig into the frozen ground, and so on. There was a unique community of birds and animals here, lemmings and foxes, rare migrant birds; there had been reindeer that fed on the lichen, and humans that followed the reindeer herds.

‘And now,’ I guessed, ‘it’s all dying back.’ The usual story.

‘The permafrost is thawing,’ he said. ‘Dad, you’re an engineer; you can imagine the consequences. It’s as if the bedrock is melting.’

I thought of the buildings sinking into the ground, the pits in the landscape. Maybe the rapid coastal erosion was a consequence too, I mused, if the permafrost had actually been holding the dry land together.

‘Even the lichen is dying off,’ Tom said. ‘Without lichen, no reindeer, and without them the people are screwed. Even fifty years ago they were still hunter-gatherers. But now - you must have seen how old the skins they use are, reused and scraped until they are paper-thin, and then used again. And even the land is crumbling away from under their feet.’

I had switched off long ago from thinking about the parlous state of the world. But now, sitting there as a VR projection in that scrappy mud-walled hut, I thought about what lay north of here. I remembered the year it had been reported that the last of the Arctic ice had finally gone, how the night of extinction had come at last for the polar bears and walruses, the seals and belugas. Now, beyond this coast, there was nothing but ocean all the way to the roof of the world, and the naked oceanic North Pole viewed from space was an alien, eerie image.

And that was why Tom was here supervising genomic grabs.

 

He had a pack under his pallet; he pulled out a little white-box gizmo the size of his palm. ‘You like gadgets, don’t you, Dad? Have you seen one of these before? Sonia, do you  mind?’ He pressed the edge of his gadget against the back of her hand. There was a small flash; she yelped and flinched a little. ‘Sorry,’ Tom said. ‘Burned off a little body hair. Just give it a minute ... There it is.’ He showed me the back of the box. I could make out nothing of the diagram it presented - it was cladistic, I learned later, a tree-of-life representation - but I could understand the words below: Homo sapiens sapiens. ‘Dad, this is a DNA sequencer,’ Tom said. ‘Sequences a genome in seconds.’

I marvelled briefly. I was a kid when the human genome was first sequenced, and that only at summary level, around the turn of the century; it had been a vast multinational effort. Now you could do it in seconds, with a gadget which probably cost less than this VR trip of mine. We’re all used to progress, but every so often something like this hits you in the eye.

Tom was a trained teacher. But teaching had changed a lot since I was young. For any academic subject there were fully interactive VR tutors, available for free to every kid on the planet. Meanwhile flesh-and-blood teachers like Tom had been ‘released back into the wild’, as he put it. He taught kids by setting up hands-on schemes and letting them learn by doing it for real, rather than lecturing at them. This was the modern way. Tom trained at a college in Massachusetts, and he once proudly shown me its motto: ‘The only source of knowledge is experience’ - an Einstein quote.

That was the philosophy behind Tom’s work here. He had been working for an international programme, sponsored by the Stewardship agencies, under the umbrella title the Library of Life. He had been training local kids to DNA-sequence as many living creatures as they could: the people of their community, the plants, animals, fish of their environment, even insects and bugs. All these genomic grabs, instantly analysed, were fed back into a massive central archive.

Conservationists had long been trying to preserve threatened species intact, or in frozen store as embryos or seeds or spores, or at least to save a drop of blood or a bit of leaf or bark that would allow analysis in the future. They still did all that, but there had been growing despair at the sheer size of a biosphere that was disappearing faster than it could  be mapped, and the impossibility of preserving more than a fraction of it.

The rapid advance of genetic-sequencing technology had offered one solution. With the new kits, as a gene sample was collated with the massive central data stores, linked to a great phylogenetic tree of life, and given a provisional name within minutes, even an untrained child could ‘discover’ a new species. And once the information was extracted there was no need any more to worry about storing the long, fragile molecular strings of DNA itself. I’d heard that even fossils barely mattered nowadays, compared to the great flood of data and interpretation now flowing directly from the genes.

It was an eerie thought that even as the real-world ecology died back, a ghostly logical copy was being assembled in the abstraction of cyberspace. In a very real sense Tom and his kids, and similar volunteers all over the planet, really were saving the ecology for the future.

But none of that mattered to me, not in those awful minutes.

‘OK,’ I said to Tom carefully. ‘It’s a worthy goal. But it almost cost you your life.’

He found the incident painful to talk about, I think; maybe he was in some kind of mild shock. ‘We were at the coast. Me and a dozen kids. I was actually fifty metres or so back, cross-checking their data streams as they sampled away. Then there was a water spout.’

‘A spout?’

‘Like an underwater explosion. It was like something from a cartoon, dad. It must have been a hundred metres tall.’

‘Nearer two hundred,’ Sonia said dryly.

‘At first the kids stood and stared. I screamed at them to come away from the ocean. Some ran, others hesitated. Maybe they were too busy watching the spout. I was worried about waves. I didn’t know what was happening; I imagined some kind of tsunami. Then the mud started coming down. Dad, it came in big handfuls, and when it hit you it hurt. All the kids started screaming, and came running from the sea with their hands over their heads.

‘That was when I saw them falling, the ones closest to  the water. Just falling down as if they’d decided to go to sleep.’

‘And you ran towards them,’ I said.

‘I was responsible for them. What else could I do? I’d only run a few paces before I could smell that rotten-egg stink—’

‘Methane?’

‘Yes. And then I understood what had happened.’

It had been a ‘methane burp’. He told me that deep under the Arctic seafloor there are vast reservoirs of trapped gas. Molecules of carbon dioxide, hydrogen sulphide and methane can be trapped within cages of water-ice crystals - ice formed under extreme conditions of pressure, under the weight of the sea. You can find such stuff in sediments all the way around both poles, immense banks of ice and compressed gas. There is thought to be as much carbon locked up in these reservoirs as in all the world’s fossil fuel stores. Until that dreadful day in Siberia, I had never even heard of them.

And it’s very compressed, at more than a hundred times atmospheric pressure. Any engineer would recognise that’s not too stable a situation. When the ‘lid’ is taken off that pressure vessel - for instance when the permafrost starts to melt, the containing pressure relieved - the eruption can be severe.

I thought it through. ‘So a pocket of these gas hydrates gave away. The carbon dioxide and methane came gushing up. Carbon dioxide is heavier than air, so it would settle back to the surface of the sea and start spreading out...’ Choking anything in its path.

Everybody understood the consequences of a carbon-dioxide flood. There had been an incident on Cephalonia ten years earlier that had killed thousands, an industrial accident, a carbon-sequestration scheme gone wrong.

All of a sudden Tom broke down. He buried his face in his hands. ‘I couldn’t get them all out. The stink of the methane drove me back. And I was scared, scared of the cee-oh-two. I couldn’t help them.’

I had to sit and watch, frozen, as the competent soldier put her arms around his shoulders. ‘You couldn’t have done  any more,’ Sonia said. ‘Believe me, I saw your medical charts. You went as far as you could.’

‘Well, one thing’s for sure,’ I said. ‘You can’t stay here any more.’

Tom looked up, and anger flared on his tear-streaked face. ‘You always said I was a quitter, didn’t you, Dad? I’m not going anywhere.’

As I tried to work out what to say, Sonia butted in. ‘Actually Mr Poole’s correct. The aid agencies won’t support any more work in this area, Tom. You’re going to have to leave. We can’t get you directly back to the States. But we can chopper you to Moscow, then to a military base near Berlin, and then by civilian charter to London.’

I kept my mouth shut, knowing from long experience that while he might listen to Sonia, he certainly wouldn’t listen to me.

At length Tom said miserably, ‘All right. But the sequencing project—’

‘That will go on,’ Sonia said brightly. ‘They have robots to do this sort of thing now.’ She stood up. ‘I’ll make the arrangements. I’ll, um, I’ll leave you to it.’

She pushed her way out of the tent, and Tom and I were left together, inarticulate, joined by electronics, separated by more than distance. We started to make plans. I would fly to England to meet him in person, if I could.

But even as we talked it through I was thinking over what had happened here, and in a corner of my mind I wondered what would happen if all those icy methane deposits, all around the poles of the planet, decided to yield up their treasures in one mighty global burp.




Chapter 8

On the ocean world, in the shelter of the flitter, Reath continued Alia’s education.

‘Have you thought any more about what I’ve told you?’

‘You haven’t told me anything,’ she said sourly. ‘Nothing but that list of names. The Implications of This and That.’

He laughed. ‘Of Indefinite Longevity. Of Unmediated Communication. Of Emergent Consciousness.’

‘What am I supposed to think? They’re just names!’

‘Isn’t that enough? Alia, do you imagine I have a set of textbooks for you? To become a Transcendent is a process of discovery about yourself.’

‘You mean I have to figure it all out?’

‘You may discover more wisdom in yourself than you imagine. Let’s start with the first stage, for instance—’

‘Indefinite Longevity.’

‘What do you imagine that means?’

She thought about it. ‘Not dying.’

‘Why is this important?’

‘Because the Transcendence was created by immortals.’ Every child knew that, even though it sounded like nothing but a scary story.

‘Do you think extreme longevity is possible?’

She shrugged. ‘On the Nord we expect to live to five hundred or so, barring accidents. In Michael Poole’s day, it was rare to live much beyond one hundred. Surely it would be possible to come up with a treatment to stop the ageing process altogether.’

‘An immortality pill?’

‘Yes.’

‘And if I had such a pill, and gave it to you, you would expect to live for ever?’

‘Not for ever. There will always be accidents. This stupid platform might fly up and tip me off into the sea any second.’

He laughed. ‘Yes. Undying, then, if not immortal. But, statistically, with luck, you could expect a much longer lifespan. An indefinite lifespan, in fact.’

‘Indefinite Longevity.’

He smiled. ‘You see, we don’t just pluck these terms out of the air. And how would that make you feel?’

‘It would be a wonderful gift. So much extra life—’

‘Don’t spout clichés, child,’ he said.

She was taken aback; he rarely snapped at her.

‘Think it through,’ he said. ‘Suppose it were true. How would you feel?’

To know you would certainly die one day was one thing. To know that there was at least a chance that you might live on and on and on, without limit, would change everything. How would she feel? ‘Different.’

‘How? What about other people? You’ve just had an almighty row with your family. Would you feel differently about that if you thought that you might face millennia more of life?’

‘I wouldn’t have had the row at all,’ she said immediately. If her mother was to die before they could be reconciled, Alia would always regret it. And if she lived for tens of millennia or more, that regret would burn away at her soul, irresolvable. ‘It would drive me crazy, in the end. If I knew I was not going to die I’d try not to do anything I might have to regret for ever.’

‘You’d become cautious.’

‘I wouldn’t make enemies. And I wouldn’t hurt my friends.’ But I might not even make friends, she thought, if I knew I might be stuck with them for ever - or, worse still, outlive them.

Reath was watching her, as if trying to follow her thoughts. ‘What else? I know you are a Skimmer. I envy you that! But the real excitement of Skimming comes from the risk, doesn’t it? Now, as things stand, if you were to have an accident, if you managed to kill yourself, you would be giving up a few centuries of life. But what if you were risking millennia - an indefinite future?’

She snorted. ‘I’d have so much more to lose. You don’t think about that consciously when you Skim, but - if I took your pill I’d never leave my room!’

‘Suppose your sister was here with us now, and she fell into the sea. Would you try to rescue her?’

‘Yes.’

‘You’d risk your own life to save hers?’

‘Yes!’

‘Even at the cost of a hundred thousand years of existence?’

‘I ...’ She shook her head.

‘How do you think other people would feel about you?’

‘They would hate me,’ she said immediately. ‘They would envy me - turn against me.’

‘For your long life? Even if they knew that your longevity was for a purpose, for their own betterment?’

‘Even so. Nobody would see past the fact that I would live on when they were dust. I would think like that. I would have to hide...’ She shook her head. ‘Some gift it would be! I’d be paralysed by the thought of all that future. I’d have to hide away.’

‘I think you’re beginning to understand,’ he said. ‘To be given Indefinite Longevity, to be released from a finite lifespan, is a step change, like ice turning to water, a total transformation. And you would have to find a way to act, to contribute to the human world, to make a difference, even though this great weight of time was hanging over you.’

‘Why must I act?’

‘Because in an ancient universe longevity is necessary for the greatest projects of all. A human life is just too short to accrue true wisdom. By the time you’ve figured out how things work, you’re ageing, losing your faculties, dying.’

‘But Michael Poole lived less than a century.’

‘True. It’s amazing those poor archaics achieved as much as they did!’

‘Reath, if I were to become a Transcendent, what about my family?’

‘They couldn’t follow you,’ he said gently.

She would be alone, she thought, left stranded by time. One by one her family and friends would turn to dust - even  Drea, even her new kid brother. Could she live with that? Only by shutting herself off, by closing down her heart. How could she possibly choose such a path?

‘Reath, you said I might discover wisdom within me. I’m not wise at all. I haven’t lived long enough. Ask my mother how wise I am!’

‘Your age isn’t the point. If you know you are undying, it’s not your past that gives you wisdom. It is your future - or your awareness of it. And I think you are already starting to acquire some of that awareness. You don’t have to choose now,’ he said gently. ‘We’re only at the beginning, you and I, of our exploration.’

‘Reath—’ She hesitated. ‘Are you a Transcendent?’

‘Me?’ He laughed, brusquely, but he turned away.

An alarm chimed. ‘Oh!’ Reath said. ‘They’re arriving at last.’

They hurried from the flitter.

 

At first she could see nothing but the clamour of the waves as they swelled and subsided. But then she saw a sleek shape, pale white, passing just under the surface of the water. Another followed, coming up from the darker depths, and a third, skimming like the first around the platform.

Soon there were a dozen of the creatures, perhaps more. Some of them were smaller - children, perhaps, calves with their parents. They were streamlined and coated with a thick fur; they moved with grace and startling speed. And they swarmed past and over each other, moving with an awareness of each other that seemed uncanny.

Reath peered down, smiling. He was clearly enjoying the sight.

But Alia was ship-born; living things didn’t interest her much. ‘Very pretty,’ she said. ‘So what? Where are the people?’

He looked at her, raising his eyebrows. ‘You must learn to see, Alia.’

One of the creatures broke away from the pack and came swimming towards the surface. Now she could see that it had four stubby limbs - four limbs as she had, though these were fins. At the end of each fin was a kind of paddle,  webbed with five extensions, perhaps the relics of fingers and toes.

She got the point. That there were four limbs, not two or six or eight, was a clue. A tetrapodal body plan was a hallmark of Earth life, an accidental arrangement that had been settled on early in the development of animals there - including the ancestors of humans - and had been stuck to ever since, even as most of those animals either went extinct or scattered across the Galaxy. But it didn’t have to be that way; six or eight or twelve limbs would have been just as effective. A four-limbed body was a signature: I am from Earth.

The creature broke the surface and lifted its head out of the water. It had a face, with a smoothed-over nose, and a mouth that gulped at the air. And though its brain pan was flat it had a smooth forehead, a distinct brow - and two eyes, sharp blue, that met her gaze. She felt a powerful shock of recognition, something deep and ancient that joined her to this animal. But those eyes were blank, empty.

The creature broke the brief contact, and dived back beneath the waves and out of sight.

‘Remarkable,’ Reath murmured. ‘But now you see why I was evasive about this world’s name...’

‘They are human,’ she said.

‘Well, their ancestors were - and so are these, their remote children, in the terms the Commonwealth recognises.

‘Their ancestors came here, long ago, at the time of the Bifurcation. They tried to settle. They built rafts, ganged together. They trained their children to fish for the native life forms - they must have engineered their digestive systems to enable them to eat the fish and crab and eel analogues to be found here.’ He shook his head. ‘But the children and grandchildren took to the water, more and more. The rafts couldn’t be maintained, not in the very long run, for there was no raw material to fix them, and no will to do so either. Soon the ocean closed over the rafts’ last remnants. But the people remained, and their children.’

‘And they lost their minds.’

‘Well, why not? Alia, big brains are expensive to maintain. If you have an unchanging environment, like this endless  ocean, you don’t need to do much thinking. Far better to spend your energy on swimming faster, or diving deeper. A big head would be good for nothing but creating drag! And the adaptation worked.’ He stared out. ‘This ocean could drown ten Earths. There’s no limit to how many of these critters there might be out there. There is room for billions, trillions! Perhaps some of them have adapted further - to go without air, to reach greater depths, greater pressures, even to reach the ice of the seabed. Down there they could become exotic, I suppose, and the overlap between the world as they see it and yours would diminish, until you could no longer recognise each other at all.’

‘I never heard of anything like this.’

‘You will learn this is a common pattern. Over time humans have been projected into all sorts of environments, and they have adapted. And anywhere the living is stable you find the same phenomenon, an enthusiastic discarding of the burden of thinking.’

She frowned. ‘The Nord is half a million years old. We were isolated. We could have lost our minds.’

‘But you remained a people in transition - never settling, taking your little world with you, rebuilding it all the time. Why, the stroke of genius was to have even your breeding cycle dependent on technology!’

‘The birthing pods.’

‘Yes. Of course it is possible to retain a technological capability without consciousness - think of the Shipbuilders - but you couldn’t afford to become dumb, for your lives depend on the mechanisms that keep the Nord habitable. For your kind, the trick worked.’

Your kind. It was a chilling phrase - and an insulting one.

Alia’s people were proud of their pedigree, proud of what they had become. It was a very long time since her remote ancestors had left the home planet, and her physiology, her frame and musculature, were built for low-gravity climbing as much as walking. And after half a million years of selection and purposeful enhancement, in Michael Poole’s terms she was an intuitive genius. But to Reath, it seemed, she was just one of another kind, her people on the Nord and all their rich history just another type of post-human, no better than  the mindless creatures swimming in this monstrous sea.

Alia felt resentful, and wanted to have nothing in common with these creatures. ‘All they do is swim around chasing fish. They are sub-human - aren’t they? If their brains have shrivelled, if they have no mind—’

‘I always prefer the term “post-human”, regardless of encephalisation. Best to avoid value judgements.’

‘I can give this world a name,’ she said. ‘They can’t.’

‘But what need have they of names? Alia, names or not, they were once human. They may have no advanced consciousness now, but they have feelings, sensations, a sensorium probably unlike any other type. They are a thread in mankind’s history, Alia, that must be drawn back into the tapestry. This is why I brought you here. You must learn to see mankind as the Transcendence sees it, without prejudice—’

She hazarded, ‘And with love?’

‘Love, yes! And though we have talked of long lives, time is short - at least, in the longer view of the Transcendence. For we are all diverging from each other, we different sorts of humans. Just as these watery folk are swimming away from our world of air and stars, there may come a point when we can no longer talk to each other, even recognise our commonality. We have to find our way back together again before we lose each other completely...’

The post-humans, swimming beneath the platform, were baffled. They had responded to the subsonic beacon that drew them here, but there was nothing for them, no food, no mates. Disappointed, in pairs and family groups, they drifted away.




Chapter 9

Once I’d surfaced from VR I tried to get down to some work, which I figured was the best way to waste the days I had to endure before I could get in that plane seat. With a fat mug of coffee I went to my mother’s study, which had the best connection and display facilities in the house, and closed the door.

The first thing I did was bring up a VR of the current design-freeze of our paper-study space probe. The bulky main body unfolded, bejewelled with lacy antennae and instrument booms, hanging in the air before me like a beautiful toy. I inspected the liquid-lead coolant tanks and the neutron shield and the instrument buses, and the suite of tiny probes we planned to drop off on the way out of the solar system, and the Higgs-field power plant at its very core. Just looking at the thing was calming. This was my pet starship.

It was called the Kuiper Probe, in the requests-for-tender documents from NASA and the USAF that defined it. If it ever actually got built it would no doubt be given some more sonorous name. Strictly speaking it wasn’t really a starship, of course. For one thing it was unmanned, and for another it wouldn’t go to the stars. But it was an ‘interstellar precursor mission’, in the jargon.

Our probe was designed to sail a thousand astronomical units from the sun - that is, a thousand times as far as Earth is from the central star. By comparison the furthest planet, Pluto, is a mere forty AU out, but the nearest star, in the Alpha Centauri system, is more than a quarter of a million  AUs away. But our probe’s ten-year, thousand-AU mission would be a first step, a preliminary sail out of the cosy harbour of the inner system. Nothing had travelled further from Earth save the long-derelict Voyagers and Pioneers, planetary  probes from the 1970s. And where the Voyagers had had to rely on gravitational slingshots to hurl them so far, we would be going under our own steam, fuelled by cosmic might.

It would be a proving flight for the key technologies that might one day take our machines, or even us, very much further. And there was even good science to do on the way. We would be able to explore the outer solar system, far beyond Pluto, where ice moons, the Kuiper objects, flocks in the frozen dark. Our trajectory would give precise measurements of such huge numbers as the total mass of the solar system. We would pass through the heliopause, where the wind from the sun disperses into the wider interstellar medium, and study whatever strange cosmic particles and radiations from deeper space are blocked from Earth’s view.

And, most significant of all, we could visit the Kuiper Anomaly. That glimmering tetrahedron had continued its own long, aloof orbit around the sun ever since its discovery in the first decade of the century. Now it was time to go confront that strange visitor.

That, in fact, was the reason the US Air Force was involved. In our little design community there was even a rumour that in among the reserve payload weight, set aside for contingencies and late additions, was an allowance of fifty kilogrammes or so for a bomb.

I tried to focus. I had plenty of challenging work to get done; I was in the middle of involved structural analyses of the Probe’s propulsion system. But my concentration wouldn’t gel. Designing a starship as therapy: it often worked, but not today.

I was deeply relieved when Shelley Magwood, my nominal boss, spotted I was online, and logged on to talk to me.

Shelley coalesced in my mother’s study. She was sitting in a fashionable moulded-ceramic chair projected from her office in Seattle. She had heard about my troubles. ‘I don’t know what you’re doing sitting there working on the damn Probe,’ she snapped. ‘The Probe can wait. The Kuiper Anomaly isn’t going anywhere...’

Shelley was thin, intense, with a strong face, high cheekbones and a Roman nose. Her hair was dirty blonde, but I suspected she was already dyeing it, in her thirties. I always  thought she worked too hard, burning herself up in her energetic pursuit of too many projects, but there always seemed to be a smile, just behind the door of her face. Nowadays she was more a manager, an entrepreneur, than an engineer, and I suspected she indulged in this proof-of-concept project as a sanity release, just as I did. I liked her a hell of a lot.

‘You should be with Tom,’ she said. ‘Get your fat backside on a plane.’

‘I’ve tried that,’ I said. ‘I have a seat lined up. The protocols—’

‘Bugger the protocols. Look, if you need help—’

‘Thanks. I just have to be patient.’

‘I’m sorry about Tom.’

‘Don’t be. The work is helping.’

‘Oh, is it?’ Through some fancy projection-software interpolation it looked as if she was peering at the same diagrams I was. ‘Just sit tight a minute,’ she said sternly. ‘I’ll check over what you’ve done. The state you’re in you’ll probably screw the whole thing.’

‘Thanks for your support.’

‘I mean it,’ she said. No doubt she did. She frowned, focusing on the schematics, and I sat back and waited.

 

So a kid who had once watched space shuttles launching from his backyard had finished up designing a real-life spaceship, after a fashion. It had been a long journey, though.

My primary ambition, as a small kid, had been to fly in space myself. But as I grew older it quickly became apparent that that would never be possible. Not only were the only manned space missions on the cards endless round-the-block tours on the Space Station, for which there was a whole generation of candidate astronauts waiting in line before I reached age twelve, but I soon learned that my personal spacesuit, my body, wasn’t up to the task of taking me off the planet.

So my ambitions downscaled a bit. If I couldn’t fly myself, maybe I could be involved in designing the next generation of ships. But even that got compromised.

I majored in math and engineering at college. But when I graduated in 2017, it was quickly apparent that there was no  work to be had in designing spaceships. There were only a few design-study projects sponsored by NASA, ESA and the other space agencies. But even this was playing; there was no serious money in it. This was not a time for flying into space: it was an age of entropy, when the oil was running out and energy running down, and our attentions were increasingly absorbed by the need to cope with the Warming, and other hazards of the Earthbound future.

But I was an engineer. I wanted to work on something that would get built - and, incidentally, that would pay; I had no ambitions to be poor. So I looked for opportunities.

What was coming up at the time was a new generation of nuclear power plants. Whatever its drawbacks, nuclear power had become fashionable again, as it was not a source of carbon-dioxide emissions - and as a source of energy, a lot less problematical politically than chasing down the world’s remaining oil supplies. So I went into nuclear engineering. I spent eight years working on a plant that eventually opened in 2027.

It was what we called a fifth-generation design. The core worked at nearly a thousand degrees, a temperature that would have signalled the start of a meltdown in early generations of reactor. Those high temperatures offered much greater efficiency, but to achieve them we had to go through a challenging programme of research and development, for instance in ultra-hard materials that were resistant to intense heat and neutron bombardment. We actually cooled the thing with a huge vat of molten lead; I learned a great deal about refrigeration principles on that project, principles I applied later to the Kuiper Probe.

When our meltdown-proof, terrorism-proof plant came online and started to feed its first watts into the grid, we were very proud of what we’d achieved. Super-safe and super-clean, we used to say. We even won the economic argument, although the costs of our competitors, at the time renewables like solar and wind power, were tumbling. That New York station is still operating today, even though its economic justification has gone away a little.

I was thirty-two years old. I was married to Morag, and we had a son, Tom. We were very happy. I didn’t realise it  at the time, but I guess that was in some ways the peak of my life. I would never have believed that things would fall apart so quickly.

My work suffered first. I admit I didn’t see the Higgs revolution coming - but then, few others did.

Higgs technology came out of cosmology. The physics of the early universe was exotic. In our era some particles, such as the quarks that make up protons and neutrons, are massive, while photons, particles of light, are massless. It is an elusive critter called the Higgs field that gives objects mass. But when the universe was less than a millionth of a millionth of a second old, and it was still hotter than a certain crucial temperature of a thousand trillion degrees, the Higgs field couldn’t settle. Every particle was massless. The universe was filled with them, flashing across unravelling spacetime at lightspeed. But when the universe expanded and cooled the Higgs field condensed out, like frost settling on blades of grass. Suddenly everything changed.

And when the Higgs field condensed it released a flood of energy, cosmos-wide. It is just as water freezing to frost must release heat energy: it was a phase transition, as the cosmologists say. That vast injection of energy powered the universe into a surge of ‘inflation’ that dramatically accelerated its expansion. All this is cosmology; it can be seen written in the relics in the sky - the remnant background Big Bang radiation, the gravity waves that slosh back and forth - a story deciphered when I was a boy.

What changed our world was the development in the 2020s of a new breed of particle accelerator so powerful it was able to emulate, in tiny spaces and brief instants, the tremendous energy density and temperature of the early universe - hot enough, in fact, to drive out the Higgs field from a bit of matter. And when the Higgs was allowed to recondense, it released a flood of energy - vastly more than the energy input, under the right conditions. If that sounds like something for nothing, it isn’t: it is just as in a fission bomb the relatively small energy of conventional explosives is used to liberate the much greater energies locked up in atomic nuclei.

As soon as control of the Higgs field was achieved, even  on a small experimental scale, its potential was obvious. Here was an energy source of much greater density than anything we’d dreamed possible before - and we could tap it, tap an energy that had once driven the expansion of the universe itself. Furthermore it was as safe as you could wish, far safer even than our new-generation nukes.

When you try to predict technological trends, it’s easy to follow straight lines. For instance computer power, measured in operations per buck, has been doubling every couple of years since long before I was born, and has continued to follow that trend, more or less, ever since. Maybe you could have foreseen some of the consequences: a world in which a machine equivalent of human-level intelligence has long been passed, a world in which artificial self-awareness has become a commodity, and a part of everyone’s life. What’s much harder to predict is what comes out of nowhere, out of left field. I was still a kid when the orbital astronomical observatories confirmed the universe’s biography from the Big Bang to the present. And out of that great cosmological revolution has come a new power source for cars and planes and cities - and, maybe, starships. Who’d have thought it?

Not me, that was for sure. In the late 2020s, as I followed these sudden developments in the technical literature, I was alarmed.

In terms of my career, it needn’t have mattered, maybe. We had only just brought that New York station online, and others of the same design were sprouting around the Great Lakes, and in Nevada and California. There is an asset inertia with big technology; you can’t throw away your whole infrastructure just because somebody somewhere has a bright idea.

But the fact was, somebody had had that bright idea.

A new long-term national energy strategy began to emerge, born out of existing trends, notably the painful weaning of America off of oil, and the possibilities opened up by Higgs. ‘Generation distribution’ was the catchphrase. Every block, every home would be a source of energy, from photovoltaic cells, rooftop wind turbines, maybe even biofuel crops in the backyard. And everybody would be connected into a local microgrid, from which you would draw energy  when you needed it, store energy in hydrogen fuel cells in your basement, and even sell power back when you had a surplus. The microgrids would be connected up to larger regional, national and international grids, supported by key nodes that would, in the first phase, be existing-technology power stations, including old hydrocarbon-burners and our new nukes, but these would be phased out as soon as they paid off their development costs, and replaced by Higgs generators. The energy supply would be distributed, robust at every scale, clean and environment-friendly, and soaked with smartness. The Administration began to fast-track enabling legislation, such as to force the utilities to purchase energy from any supplier. It was a marvellous vision.

But in the longest term there was no place for nuke technology, and I knew immediately that my chosen field was a conceptual dead end. Maintenance projects might have seen out my working life, but all the creative energies, and serious government R&D money, would be focused, quite rightly, on the new Higgs-field technologies. Even as it came online my New York station was obsolete - and so, in a sense, was I, in my early thirties. I couldn’t bear it. I wanted to be in the front line.

I argued with Morag at the time. She pointed out we had a kid, and plans for more. The world didn’t owe me a living, she said, no matter how hard I chased my dreams.

But I wouldn’t listen. Aged thirty-four, I quit my job and took an academic post at Cornell. I would be teaching the fundamentals of physics to reluctant students, while researching the new Higgs-field technologies to advance my own career.

It didn’t work out. There was already a whole generation of grad students armed with a hands-on knowledge of the new prototype unified-field energy systems - I was already too old, at thirty-four. I continued to make a living, but I’d got myself stuck up another blind alley, and was a lot less well paid. I was unhappy. Morag was justifiably unhappy too, unhappy at my choices, at the way it had worked out. We loved each other, but I guess we took it out on each other. We didn’t mean to hurt Tom, but he was there. Call it friendly fire.

Then Morag got pregnant again. It was actually an accident, we weren’t sure how we could afford it. But we embraced it. It was going to be a new start, we decided, us and the kids. As Morag’s pregnancy developed I started to feel more content than I ever had before. Maybe I was learning that there is more to life than childhood dreams, and whatever disappointment I felt was fading in the light of a richer joy.

And then, and then. Morag died in childbirth; her child didn’t survive.

Grief doesn’t begin to describe it. It was like an amputation, a loss of half of myself. I went through the motions of my life, I ate and slept and rose again and got dressed and worked, but it all seemed purposeless, a charade. And my emotions raged, as uncontrollable and inexplicable as the weather. I even took it out on my memory of Morag, as if she’d somehow rejected me by dying. The ultimate jilting.

Oh, I looked after Tom, materially anyhow. I never disappeared into drink or drugs or VR fantasy-land, the way a lot of people expected me to, I think. I kept working, going through the motions of class after class, semester after semester, one faceless cadre of students after another, though I gave up on the idea of any original work. I kept functioning. Maybe it was ‘stoicism’, as one artificial-sentience therapist assured me. The way I see it, I just kept up the shell.

After Morag’s death, I lost a decade. That’s how I look at it now. Then, one day, I found myself inhabiting my life again.

When I looked around I was suddenly in my forties. Tom, in his late teens, had grown away from me, not surprisingly. And if I thought my career was stuck when I was thirty-four, it certainly was now. It’s a depressing progression. By twenty I knew I would never be an astronaut. By thirty I knew I would never be a brilliant engineer. And by forty-five I was all I would ever be, for the rest of my life.

But I still needed money. I kept up my teaching at Cornell, and I put some feelers out for consultancy work.

I got a lucky break when Shelley Magwood contacted me, out the blue. She had been in one of my early cadres of students at Cornell, and she remembered me. Aged thirty or  so she had already made herself rich with shares in a start-up company specialising in aspects of the new Higgs-field technologies. She carved me out consultancy assignments based on Higgs, and on my deeper experience in the nuclear field. For a transition period the two technologies would have to work together providing power to the common grid, and there were interfaces, protocols, loading balances and other technical details to be worked out.

So the work kept coming. I did it well enough. Shelley said I had inspired her, as a teacher; without me she wouldn’t have found her own successful track, and so forth. I appreciated the morale boost, and the money. But we both knew Shelley was doing me a favour.

Then Shelley drew me into another of her ventures.

‘I remember how you always used to throw space-technology applications into your classes,’ she told me. ‘It was obvious where your heart was. I think you might enjoy working on this.’

When the request-for-proposals for the project that became the Kuiper Probe arrived, Shelley’s consultancy company was small and nimble enough to be able to position itself to grab the work, but smart enough to see the potential for the future. ‘This is only a paper study,’ she told me. ‘But it might get picked up. And even if not, we’re going to be paid  to think about how to use Higgs to drive spaceships. We’ll be like Renaissance shipbuilders, just as Columbus is about to embark, holding a patent on sail technology...’

Shelley quickly put together a team, with a number of freelancers, like me, and input from various other companies on specialised aspects. We rarely met; almost everything was done remotely, as Shelley’s ‘paper’ study, actually a software abstraction, was driven to successive levels of design detail.

Kuiper was an obvious application for Higgs technology. But for me, it was no more than a start to use this miraculous energy source as a way to drive steam rockets. In the long term, I dreamed, control of the Higgs field could give us control of inertia itself: we could banish mass. I imagined a day when vast ships would float from world to world, light as thistledown.

My God, I loved the work. It paid pennies, but it kept me sane.

 

Shelley emerged from her quick review. ‘So you haven’t screwed up too badly. But your mind must be with Tom. Mine would be.’

I tried to tell her something of my relationship with Tom. ‘Everything changed the day Morag died,’ I said. ‘I took ten years to get over that. If I ever did. And Tom—’

‘Tom thinks you miss the dead baby more than you love him. Is that it?’

That shocked me. ‘It isn’t true,’ I said. ‘It never was.’

‘Maybe not,’ Shelley said. ‘But these things get stuck in your head.’

‘How would you know?’

She looked a little uncomfortable. ‘When I was younger I had a lot of rivalry with my father. He was a tough character. Didn’t suffer fools gladly, he always said. But the trouble was he couldn’t distinguish between a genuine fool and a kid trying to learn.’

I listened to this carefully; she’d told me little about her past. ‘I think I remember him.’

‘Oh, you met him during my college days. Parent-teacher events when he was always on his best behaviour. And he was never cruel. He was loving, in his own way. But his way was a stream of put-downs. I grew up thinking I could never be good enough for him - until one day I decided I was going to beat him.’

‘And that’s why you work yourself to the bone.’ We’d had arguments about her work-rate and its effects on her health right back to our college days, when I tutored her.

‘Anyhow that rivalry stuck. And then he died, before I had a chance either to beat him or give up the chase ... Now I’m stuck with it.’ She glared at me. ‘Nobody gets out of the past without scars. What you have to do is deal with it, and move forward. Right now Tom is all that matters.’

‘OK,’ I said. ‘But things may be a little more complicated than that.’

I was thinking of my visitations by Morag.

I felt an impulse to tell her, to confess. I still hadn’t even  told John about it. I was starting to think I ought to open up to somebody. But, as well as I knew Shelley, I had no idea what her reaction would be. I guess I was afraid of losing her.

Maybe she intuited some of my confusion, if not the reason for it. She leaned forward. ‘Focus on Tom,’ she said. ‘The project doesn’t need you right now. But he does.’

I nodded. The moment passed, and my secret stayed intact a little longer.




Chapter 10

During their long interstellar jaunts in the monastic silence of his ship, Reath encouraged Alia to study the history of mankind. ‘If you don’t know where you’ve come from,’ he would say, ‘you certainly don’t know where you’re going.’

And in this study, as he had been throughout her life, it was the small, dark, unhappy figure of Michael Poole that was her companion, and her anchor point.

 

Humanity was thought to be some six hundred thousand years old - that is, six hundred thousand years since the root stock had diverged from ancestral forms. For the first hundred thousand years, a period that had actually ended in Michael Poole’s own lifetime, mankind was confined to Earth. This era was a lengthy and mostly uninteresting saga of a groping towards rationality and material command, amid endless wars.

‘The most interesting thing about mankind in this long Earthbound period is its fragility,’ Reath said. ‘Think about it. Humanity was confined to one rocky world in a remote corner of the Galaxy - indeed, imprisoned in a membrane of water and organics smeared over the planet’s surface. Up to Michael Poole’s time, that was all the life anybody knew about in the whole universe! Why, the slightest disturbance could have wiped us out - destroyed mankind before we got started - and that would have been that.’

The terrible contingency made Alia shudder. ‘Poole’s generation referred to his time as the Bottleneck.’

‘They were right,’ Reath said. ‘But it wasn’t the only age of crisis. There were several points in human history where things went badly wrong. Seventy thousand years before Michael Poole’s time there was an immense volcanic  eruption that disrupted the planet’s climatic systems. Even earlier, while mankind was still only a species of upright ape among many others, a plague cut the root stock down to a few dozen. Mankind reduced to just fifty or so! Think of it. You can see traces of such times in our genetic legacy even now, evidence of a dreadful simplifying. The major difference with the Poole Bottleneck was that this was the first anthropogenic crisis - the first caused directly by the actions of mankind.

‘It’s no great surprise that as Witnesses we are drawn to Bottlenecks. They are the times of maximum danger for mankind, maximum drama - and yet of maximum flux and opportunity.’

Alia stared at Michael Poole, his troubled face trapped in stillness inside her Witnessing tank. In this particular incident Poole was outdoors, in a strange landscape. In hot, dense sunlight, he was climbing over a vast heap of wreckage, of smashed and abandoned machines. ‘Here he is aged fifty-two,’ she said. ‘He is entering the most critical time of his life.’

‘He looks troubled.’

‘He often does,’ she said wryly. ‘Poole knew the dangers of his age very well. Most educated people of the time did, I think. But after the danger his son encountered, Poole came to grasp the implications better than most. He worked on a geoengineering project after all.’

‘And he was a Poole,’ Reath said, somewhat reverently.

‘But they were so limited - all the people of his time, even Poole himself. The best you can say about them is that they were beginning to understand how little they did know.’

‘And is it the problems of the Earth that are depressing him so?’

‘More than that,’ she said. ‘His own work isn’t going well. And it is a difficult time in his personal life...’ She skimmed the projection back and forth; Poole stayed steady at the centre of the flickering images while people imploded around him.

When she was young Alia had focused her Witnessing on the more accessible moments of Poole’s life: his joyous childhood, his discovery of love as a young man. With Reath’s  gentle coaxing she had been trying to concentrate on this period, the most difficult time of his life - Poole’s own Bottleneck, perhaps. But it was very hard for her to get into the head of a fifty-two-year-old man from the middle of the twenty-first century. Everything about his life was so different.  Her fifties would be the start of her young adulthood, a time of opportunity and growing command over her destiny. For Poole, more than half his life - and the more productive, enjoyable part - had already gone. He was running out of future.

Sometimes, when she studied Poole, all she seemed to see was his smallness. He was a dark, unhappy creature, shut in on himself, trapped in a world so impoverished of stimulus and capability it was a wonder people didn’t simply die of boredom and frustration. ‘He knows so little,’ she said. ‘He will die knowing so little. He suffers so much. And yet he will shape history.’

Reath touched her shoulder. ‘This is just as Witnessing is meant to be. As you come to understand the life of another embedded in the past, you come to understand yourself better.

‘But you must try to keep a sense of perspective, Alia. Mankind did pass through this terrible Bottleneck. And the future of this limited little species was remarkable indeed...’

 

After its long Earthbound prologue, mankind erupted off the planet, ‘like a flock of birds lifting from a tree’, said Reath.

There followed a wave of exploration and colonisation, in which Michael Poole’s descendants played a significant part. But after the startling discovery of a Galaxy full of alien cultures, many of them ancient and malevolent, it was a wave of expansion that was pushed back several times. Once that reverse reached all the way back to Earth itself.

With the alien occupation of Earth overthrown, mankind re-emerged strong, united, focused - pathologically so, perhaps, Reath said. The government of the time, the most powerful central authority ever to emerge in human history, was known as the Coalition. A new expansion, a froth of war, conquest and assimilation, swept across the face of the  Galaxy. It took twenty-five thousand years, but at last the centre of the Galaxy itself lay in human hands, and legends of the victorious warriors, the ‘Exultant generation’, resonated down the ages that followed.

Alia said, “‘Pathological”? That’s a strange word to choose.’

‘But it was a pathology, of a sort,’ Reath said. ‘Think about it. The Coalition dominated mankind for twenty-five thousand years! That’s a period that was comparable to the age of the species itself, at the time. For all that time the Coalition controlled culture, politics - even the genetic destiny of mankind. The soldiers who finally broke into the Galaxy’s Core were as human as Michael Poole, save for some superficialities. It was unnatural, Alia! That’s why I say it was pathological. A kind of madness gripped mankind, as we became defined solely by the Galactic war.’

‘But it was a successful madness.’

‘Oh, yes!’

When the war was won, the centre could no longer control a Galactic mankind. Reath said darkly, ‘It was as if a truce had been called among humans, for the purposes of the war against the aliens. But with the Galaxy won history resumed - history of the usual bloody sort.’

The great expansion that had climaxed in the Exultant victory had cleaned out or marginalised most non-human life forms, leaving the Galaxy an empty stage for a new human drama. New ideologies emerged, and successor states sprouted like weeds in the rubble of empire, each of them claiming legitimacy from the collapsed Coalition. The age of conflict had bequeathed a Galaxy well stocked with weaponry, and the wars that followed, motivated by economics and ideology, glory and ambition, consumed millennia and countless lives.

‘It was not a noble age,’ Reath said, ‘though it threw up plenty of heroes. And it was played out in the shadow of the monumental achievements of the Exultant generation. Many were afflicted with a sense of shame at what they had become. But there was always somebody else to blame for the squabbling, of course. And time exerted its power. We are fleeting creatures, we humans!’

The river of time flowed on, bloodied by war, thousand-year empires bubbling like spindrift. The Coalition and its works were forgotten. And humans, flung upon a million alien shores, morphed and adapted. This was the Bifurcation of Mankind.

There were still wars, of course. But now different human species confronted each other. Some were so different that they no longer competed for the same resources - ‘they no longer shared the same ecological niche’, as Reath put it. But a more fundamental xenophobia fuelled genocidal wars.

‘So much suffering,’ Alia said. ‘How terrible it all was.’

Reath said, ‘I wonder what Michael Poole would have thought of it all, if he could have looked forward. Was his struggle worth it, merely to enable so much suffering to follow?’

‘Michael Poole gave those who followed the opportunity to live their lives,’ she said. ‘He can’t take responsibility for what they did with that opportunity.’

Reath nodded. ‘Yes. When your children leave home, you can’t live their lives for them. But you always worry.’

Alia wondered briefly if Reath had any children of his own. He said very little about his past - indeed she knew far more about Michael Poole, dead half a million years, than she did about the man who had come to share her life.

The age of Bifurcation ended abruptly.

Ninety thousand years after the time of Michael Poole, genetic randomness threw up a new conqueror. Charismatic, monstrous, carelessly spending human life on a vast scale, the man known to history as the Unifier saw only opportunity in the fragmentation of mankind. By using one human type as a weapon against another - and, somehow, by inspiring loyalty in soldiers as unlike each other as it was possible to be and yet still be called human - he built an empire. One of his many enemies took his life, his empire disintegrated, evanescent.

In the end he was defeated by the sheer scale of the Galaxy. And yet the Unifier’s project had a long-lasting impact. If only briefly he had spread a common culture across a significant fraction of the Galaxy’s geography. Not since the collapse of the Coalition had the successors of  mankind recalled that they all once shared the same warm pond.

Reath said, ‘Retrospectively historians call the Unifier’s brief empire the Second Integrality of Mankind - the First being the Coalition. The Unifier planted the seeds of a post-Bifurcation unity. But it took a long time before those seeds took root.’

It was ten thousand years, in fact, before mankind began to act once more with a semblance of unity. And once again that unity required a common cause.

Mankind still controlled the Galaxy. But that Galaxy was a mere puddle of muddy light, while all around alien cultures commanded a wider ocean. Now those immense spaces became an arena for a new war. As in the time of the Unifier, disparate human types were thrown into the conflict; new sub-species were even bred specifically to serve as weapons. This war continued in various forms for a hundred thousand years.

‘An unimaginable length of time,’ Reath said, shaking his head. ‘Why, those who concluded the war weren’t even the same species as those who started it! And yet they fought on.’

The war didn’t so much end as fizzle out. Like the Unifier, mankind was defeated by the sheer scale of the arena and, exhausted, fell back to its home Galaxy - though relics were left stranded to fend for themselves, far from home. The long unity of the Third Integrality was lost.

‘But we didn’t return to complete fragmentation, not quite,’ Reath said. ‘For now a new force began to emerge in human politics: the undying.’

 

Almost since the time of Michael Poole, there had been undying among the ranks of mankind. Some of these were engineered to be so, by humans or even by non-humans, and others were the children of the engineered. Of course none of these were truly ‘immortal’; it was just that they couldn’t foresee a time when they would die. They emerged and died in their own slow generations, a subset of mankind who counted their lives in tens of millennia or more.

The hostility of mortal mankind to these undying was  relentless. It pushed the undying together, uniting them for common protection - even if, often, in mutual loathing. But they were always dependent on the mass of mankind. Undying or not, they were still human; if the rest of humanity were to be destroyed, it was doubtful indeed if the undying could survive long. So while their view of the world was very different from that of the mortals, the undying ones needed their short-lived cousins.

The undying had rather enjoyed the long noon of the Coalition. Stability and central control was what they sought above all else. To them the Coalition’s collapse, and the churning ages of war and Bifurcation that followed, were a catastrophe.

When, two hundred thousand years after the time of Michael Poole, the storm of extragalactic war at last blew itself out, the undying decided enough was enough. In this moment of human fragmentation and weakness, they began to act. They set about knitting the scattered scraps of mankind into a new Integrality - the Fourth - which they would call the Commonwealth.

The new Commonwealth crept across the bruised stars. It was a slow process. By Alia’s time, since the founding of the Commonwealth three hundred thousand years had worn away; it was a remarkable thought that the great project of the Fourth Integrality had already taken most of human history. But the undying were patient.

And meanwhile they began a programme to share their own longevity with as many mortals as possible. Even this was dedicated to the interests of the undying themselves - for, whatever their origins among the multiple sub-species of mankind, the new undying would quickly inherit the values and concerns of those who engineered their emergence.

Reath was enthusiastic. ‘It’s really a wonderful vision, Alia. The undying are no elite. They are making us like themselves, giving us the gift of their own unimaginably long lives...’

But this cold calculation repelled Alia. It was as if the icy kiss of an undying transformed a mortal into one of them, causing her to become infected with their long inhuman  perspectives. It was a plague of non-death, she thought uneasily.

Reath breathed, ‘And they conceived of another tremendous project. At the heart of the Commonwealth the undying began to build the Transcendence. The undying dream of a new form of human life, a higher form - the betterment of us all achieved through a new unity. A dream, a wonderful dream! ...’

 

Alia turned back to the Witnessing tank, set to a random moment in Poole’s sixth decade, a three-dimensional slice cut out of his four-dimensional life. How strange it was that she should be united in this way with Michael Poole - he at the very beginning of mankind’s great adventure, and she, perhaps, at its end.

It was a strange fact that for most of mankind the business of the Witnessing, and the wider programme of Redemption Reath had hinted at, was the most visible manifestation of the nascent Transcendence’s ambitions. But, Alia thought now, how strange it was that the Transcendents, while reaching for the future, should be so obsessed with the past.

She tried to express this to Reath.

‘Redemption is the will of the Transcendence,’ he said peremptorily. ‘And so to understand the Transcendence you must understand the Redemption.’

‘But what difference does it make? Michael Poole never knew I’ve been watching him all his life.’

‘It certainly makes a difference to you, doesn’t it? The only alternative to knowing is not to know, to ignore the suffering of the bloodstained generations that preceded us. Wouldn’t that diminish us?’

‘I don’t know,’ Alia said honestly.

‘We have time to explore this later.’ He stood up. ‘This has been a rich conversation. You’ve given me much to think about, Alia.’

‘I have? But you’re the teacher.’

He smiled. ‘I keep telling you. The wisdom you need is within yourself, not in me. And I think you’re learning how to find that wisdom... Do you feel ready for the Second Implication?’

She took a deep breath. ‘Let’s do it.’

‘Tomorrow, then, we will make a new landfall.’

After he left, idly she let the tank projection run forward.

There was Poole, clambering over a strange reef of broken machinery. Hot, dirty, he seemed troubled, agitated; he seemed to be trying to reach something, or someone.

And then he turned and looked up, out of the tank, directly into Alia’s eyes.

She gasped. She clapped her hands, and the Witnessing tank cleared. The image of Poole disappeared, that stern accusing stare evaporating in a blur of cubical pixels.

That was not supposed to happen.




Chapter 11

I ordered a pod bus to take me back to the airport.

The pod rolled silently up to my mother’s front door, just a dozen seats in a gleaming glass bubble and a hydrogen-fuel engine hidden in the floor. There was one other passenger, apparently airport-bound like me. I clambered aboard with my suitcase. Embarrassingly my mother kissed me goodbye. The pod sealed itself up and hissed away.

We worked our way out into the road system, the bus’s own local sentience tying into a system-wide intelligence mediated by a sky full of satellites and an invisible lacing of microwave signals. The traffic gradually built up, until we had in view, oh, at least twenty vehicles whirring away over the silvertop: pod buses like mine, cabs, delivery trucks, transports for disabled people, emergency vehicles like ambulances and fire appliances. My bus, as it swam into this stream, attached itself to more of its kind, nose to tail, until we were in a train of eight or ten pods, rolling easily along the road. I could see the heads of my fellow passengers in the bright blisters of the other pods. Every so often other pods would join us, or the train would crack open, releasing a pod to peel off down a slip road to perform some local pick-up or drop-off.

We moved pretty fast on the open road, maybe a hundred kilometres an hour, and in the few busy stretches we could be tailgating the vehicle in front, just centimetres away. It was traffic moving at speeds and with such closeness that would once have scared me to death. But of course nobody was driving, no human being. We passengers in our glass bubbles were precious treasures cradled by metal and ceramic and electronic intelligence, washed along the road system in safety and silence - and with no more pollution  than a puff of water vapour here and there, the residue of hydrogen burning in oxygen.

We kept to the silvertop stripe. Painted down the centreline of the old tarmac it was modern smart-concrete, embedded with miniature processors: self-diagnosing and self-repairing, it should need no maintenance for decades. But away from the silvertop whole lanes had been abandoned, and the old tarmac surface was crumbling, the defiant green of weeds pushing through the black, the first stage of nature’s recovery. There was a nostalgic tug when you looked out over those disintegrating acres of black stuff. I imagined the great unending streams of traffic, millions of tonnes of metal and glass and gasoline, that had once poured along these highways. And off the road you could see more haunting sights: abandoned gas stations and motels and shopping malls, all part of the vast infrastructure that had once sustained that river of traffic, and in turn fed off it.

How strange it is that all the cars have gone!

 

Of course it was economics that killed the automobile.

There was a tipping point in the 2020s. For decades the national economy, and our political freedom to move, had been utterly constrained by our dependence on oil. And now the oil was running out: the engineers had to start fires in the wells to force out the last of the oil, or send down microbes to detach it from pores in the reservoir rocks. At home we were suffering from price spikes, blackouts, sabotage, and abroad we were getting drawn into increasingly messy conflicts over the last dwindling supplies, in the Mid East, Central Asia. And then there was the Warming, whose link to the carbon economy was increasingly apparent. The coup in Saudi Arabia was the last straw. The non-OPEC oil had long dried up, and the taps being closed on the world’s largest remaining fields, even briefly, was an economic blow that caused layoffs and stagflation.

Enough is enough, said President Amin, the second woman head of state. Taking the White House in 2024 Amin, the right woman at the right time, articulated a profound but deceptively simple dream of an America accepting a new destiny - an America that cared about its responsibility for  the future of mankind ‘as far as we, on our shining hill, can see’. One day this vision would lead to the Stewardship.

But first we needed to kick the oil habit. Amin put together the first version of our modern distributed-infrastructure energy strategy, reliant on hydrogen power and nukes. Of course there was resistance, a stupendous battle between the legislators and Exxon-Mobil-Shell-BP, the last of the great carbon conglomerates. And as OPEC saw its power base disappearing we faced external threats too.

Even more traumatically, we had to be weaned off the automobile.

It turned out to be simple, politically. In the longer term we were to switch to a new transport paradigm based on hydrogen, biofuels and electric cells. But for now Amin imposed new environmental and future taxes, reflecting the true price of an auto from its manufacture through to its injection of carbon into the air - a ‘Full Social Cost Pricing’ as the economists called it.

It was like a change of fashion. It was amazing how, when the cost of gas got high enough, you suddenly discovered you really didn’t need to drive so much after all. Instead you caught the bus and the train, or you walked. You shopped where you lived: there was a revival of ‘village ethic’, as local clinics and schools and shops started to flourish, providing everything you needed within walking distance. And there was a boom in comms facilities. As our physical transport capacity declined we engaged in a ‘virtual economy’: tele-commuting at last matured.

It felt easy, day to day. But of course the dislocation was staggering. There was a massive relocation of businesses out of the city centres, and of people back in. Some more modern communities, such as whole stretches of Greater Los Angeles, were suddenly rendered uninhabitable without the car; property values went crazy. Agriculture was an industry as dependent on its distribution networks as any other, and food supplies boomed and crashed.

The impact on Detroit alone was bad enough, as the old factories either closed or painfully retooled for the manufacture of a much reduced volume of smart new hydrogen-economy vehicles like pod buses. A whole slew of supplier  industries had to pivot or fold. The old oil infrastructure had to be renovated to fit the new hydrogen-biofuel paradigm. Plastics, derived from oil, suddenly became precious. It was the end of the throwaway multiple-packaged culture I had grown up with.

I was pursuing my nuclear-engineering career through this whole period. Despite the boom in VR technology, I found myself spending a lot more time than I would have wanted to away from home. Maybe that contributed to the crisis my family faced later.

Of course nationally it was a huge risk. The nation as a whole had grown rich and powerful in a world economy built on hydrocarbon fuels; shifting that fundamental basis posed dangers politically and economically. But we had got through such vast economic transitions before, such as when oil had overtaken coal around 1900. After just a few years things began to get better, and the change became so embedded it seemed odd we hadn’t taken the leap much earlier.

In the end giving it all up was just a matter of will, which Amin managed to assemble.

But Amin’s policies, focusing on domestic issues, had a downside. It was a particularly nasty decade. It was all about the Warming, of course. Access to water was the focus of many battlegrounds, from the Nile to the Amazon and even the Danube. The changing climate wiped out whole nations - even the Netherlands was depopulated. America wasn’t immune; there were droughts in the corn belt, one-off calamities like the New Orleans hurricane. All over the planet there was famine, disease and desertification, and drifting flocks of refugees. When the oil economy collapsed the petrostates imploded with startling rapidity, causing a whole new set of problems.

And in all this America, the only nation with the real power to help, obsessing over losing the automobile, did nothing. Our inwardness ended only with the Happy Anniversary flash-bombing of 2033, a real wake-up call. After that came the launch of the Stewardship under Edith Barnette, once Amin’s veep: America’s ‘Marshall Plan for a bruised world’. It began by us baling out the petrostates as a few years earlier we had baled out Detroit. By then President Amin  had paid her own price, in her assassination a week after she left office. But she had changed the world.

I used to try to explain all this to Tom. He was ten years old when Amin was assassinated; he remembers that trauma. I thought he would want to know about the lost freedoms of the automobile age - part of our birthright, we thought. I still remember how proud I was of my first car, a beat-up 2010 Ford, which I used to polish until it shone in the Florida sun. I missed driving - not just the freedom of it, but driving itself, a social interaction of a unique kind you got as you wrestled your way through heavy traffic on a Friday rush hour. Vanished skills, abandoned pleasures.

But Tom would stare at images of the vast streams of traffic that had flowed along the abandoned roads only a few years before, and at the poison that spread out from those crawling rivers of red lights and shining metal, blackening the land and turning the air the colour of a Martian sky. And he would flick on links to accident statistics: how many died every year? No dream of freedom could possibly have seemed worth the price to Tom, who had never owned his own car, and never would.

I only saw one private car during that ride to the airport. I recognised the model. It was one of the new Jeeps, with six tyres as tall as I am and a slick waterproof underside, and a little chimney stack from which vented its harmless hydrogen-fuel exhaust, water laced with a few exotic hydrocarbon by-products. Its cabin was perched on top of its body, a bright glass bubble. Some of these models had seats that turned into bunks, and little kitchens and toilets, and windows you could opaque to a silvery blankness. You could live in there. I felt an unwelcome stab of envy.

Its driver must have been seventy at least. Perhaps when the final generation of driver-nostalgics died off, I thought, so would the very last of the private cars. In the meantime, that guy was no doubt paying plenty for his fix.

But I still miss that old Ford of mine.

 

At the airport the check-in process was thorough, with cheek-swab DNA tests, neurological scans, and full-body  imaging to make sure I wasn’t carrying a pathogen in my bloodstream or a knife in a hollowed-out rib.

I finally got on the plane. The cabin was wide-bodied and fitted out with big fake-leather couches, around which people fussed and planted their in-flight stuff. There were no windows, but every wall surface was smart, although for now tuned to a drab wallpaper. It was like a lounge in some slightly cramped hotel; only the cabin’s inevitably tubular architecture gave away the fact that we were on board a plane. My couch was smart too. As I sat down I felt pads move silently into place, fitting my body shape and supporting my back and neck and lumbar region. All very civilised, though that cheap-hotel feeling deepened. I settled in and spread my softscreen over my lap.

The plane filled up quickly. The couches were not set in rows but in subtly randomised patterns, so you had at least the illusion of privacy. But still my neighbour felt like he crowded into my space.

He was aged maybe forty, a round-faced man sweating so heavily his thinning hair was plastered to his scalp. His belly strained at his shirt. At one time you wouldn’t have glanced at him twice, but in these days when everybody walked everywhere he was bigger than most. He had a lot of stuff, a pack he crammed under his seat, another he shoved into the locker in front of him, and he spread out a softscreen and a pile of papers on his lap.

He caught me watching him. He stuck out his hand. ‘Sorry to disturb you. The name’s Jack Joy. Call me Jack.’

I shook his hand, powerful but hot and moist, and introduced myself.

He snapped his fingers to summon the steward - a human, a retro symbol of a vanished age. Jack requested a bourbon, and asked if I wanted the same; a bit uncertainly, but feeling crowded by this guy, I agreed.

Slightly breathless, he gestured at the heap of stuff on his lap. ‘Look at this crap. Every trip’s the same, work work work.’ He winked. ‘But it costs so much to travel nowadays you have to make it worthwhile, even if somebody else is paying, right?’ His accent was strong New York.

‘I guess so.’

‘You fly a lot?’

‘I flew out here, to Florida. Otherwise not for years.’

‘It isn’t the unalloyed delight it once was. Watch this.’ Without warning he slammed his fist against the fake leather armrest of his seat, making me jump. Immediately a metal band slid out of nowhere and snapped over his arm, and a blue light flashed over his head. A stewardess came running, fingering the weapon in her holster.

Jack apologised, waving his other hand in the air, sloshing his drink. ‘Sorry, sorry. A nervous twitch! It always happens to me. What can I say?’

He had to submit to a scan from a hand-held sensor. But eventually the stewardess spoke into a lapel mike, and with some reluctance, I thought, caused the restraint to release him and slide back into the body of his seat.

Jack turned to me. ‘You see that? By the time you get on the plane you’ve been through all the checks and the psycho profiling and all the rest, and you’re in your damn seat, and you think they’ll trust you at last. But no, no. One false move and wham, you’re pinned like a lab rat. I mean, what could you do? Scratch somebody’s eyes out? Lethe, even this shot glass is unbreakable. If I throw it against the wall—’ He raised his arm.

‘Don’t bother,’ I said quickly, ‘I believe you.’

He laughed and sipped his drink. ‘It’s the way of the world, Mike - can I call you Mike?’

‘Michael.’

‘The way of the world, Mike. Lethe, it’s the way of the world.’ He settled back on his couch with a grunting sigh, and kicked his shoes off, which did nothing to improve my immediate environment.

Lethe. I’d heard that word used as an oath before, somewhere. John, I thought; John used it sometimes.

That stewardess came by again, checking we were ready for take-off. She caught my eye sympathetically. You want more privacy? I shrugged, subtly.

The plane surged forward and I was pressed back in my couch; I felt it adjust to accommodate me. I hadn’t even heard the engines start up. With a word I turned my smart wall into a window, and watched the drowned Florida landscape  recede beneath me, covered in pools and lakes that shone in the sun like splashes of molten glass.

 

Once we had settled into the flight I buried myself in a softscreen study of climate change at the poles. It was a dull classroom subject, but, after Tom, suddenly it was personal.

It all started with the Warming, of course; all the searches I set off looped back to that. For decades carbon dioxide had been accumulating in the air twice as fast as natural processes could remove it. By 2047 its concentration was higher than at any time in the last twenty million years, an astounding thought. The consequences were depressingly familiar, ice melting, seas rising, ecosystems unravelling. All that heat energy pumped into the air and oceans had to go somewhere, so there were many more hurricanes and storms, floods and droughts than there used to be.

And so on. I skimmed all this, trying to find out about the Arctic.

At the poles the Warming is amplified. Apparently there is a positive feedback effect; as the ice melts the albedo of the ground is lowered - it reflects back less sunlight - and so the ground and the ocean soak up more heat. As a result temperatures there have been, at times, rising ten times as fast as in the rest of the world. In the north, the ice was all gone, and strange storm systems came spinning down from that rotating bowl of ocean to assault the land. Once the sea ice actually protected the land from ocean storms and the worst ravages of the waves. Now, all around the Arctic ocean, coastal erosion was ‘rapid’, ‘dramatic’, ‘traumatic’, so I read. At the same time the permafrost, the deep-buried ice cap, was melting. I’d seen some of this in Siberia; on a ground that undulated like the surface of the sea, roads collapsed, buildings just sank into the ground, and trees in the immense, world-embracing taiga forests tipped over.

Of course all this hit the people. As Tom had said, even fifty years ago many of the locals in Siberia still lived as hunter-gatherers, following the reindeer around. Now even the ground was giving way beneath them.

And then you had the methane.

The physics seemed simple enough. The peculiar geometry  of water molecules makes them difficult to pack into a solid structure when they freeze. So ‘solid’ ice contains a lot of empty space - room enough to trap other molecules, such as methane. And there is a lot of methane generated on the seabed; there isn’t much oxygen down there, and anaerobic decay processes release a lot of the gas. So all around the poles huge quantities of methane, carbon dioxide and other volatiles were locked up in hydrate deposits, kept stable by the low ocean temperatures and the pressure of the land and water above.

When the temperature rose, that natural cage was broken open. The consequence was ‘methane burps’ of the kind Tom was unlucky enough to have encountered.

But that was a localised event, I realised, lethal as it was if you happened to be in the way. The Warming, however, was nothing if not global. There was more methane down there in the hydrate layers than in all the world’s fossil fuel reserves, and methane, though it doesn’t last as long in the atmosphere, is in the short term twenty times as potent a greenhouse gas as our old buddy carbon dioxide. So what would happen, I wondered vaguely, if this went on, if all that methane was released? I tabbed through pages on my softscreen, following a chain of thought that had begun when Tom first had his accident. But my question strings petered out; my softscreen couldn’t answer. I sat back, tugging at a thread of speculation.

I admit I didn’t know much about the Warming, about climate change in the Arctic or anywhere else. Why should I? The planet was warming up, my body was growing older, it was all just part of the world I’d grown up in; you either obsessed about it, or accepted it and got on with your life. And besides, we had dumped the automobile, we had accepted the need to run the Stewardship. We were managing the pain, weren’t we? But if those hydrate deposits did give way... I thought there was some very bad news buried in here. And on some level I just didn’t want to know.

Was there anything to be done about it? I cleared the softscreen, took a stylus and began to doodle.

I kept being distracted by the environment of the flight.

If I miss driving, I miss flying more. When I was a kid  my parents flew all the time. At the peak of their careers they had pretty much sewn up the Miami Beach market for corporate eventing, and scarcely a weekend went by without them managing a sales conference or marketing strategy session at one resort hotel or another. All that was local, but to set up the deals they had to travel to where the customers were. When they got the chance, they would take us kids, John and me. Our teachers would kick up a stink, as in those days you were still expected to attend school for the regulation five days a week. But for better or worse my parents took the blows, and we flew.

We kids loved seeing the centres of business across the country, from New York to San Francisco, Chicago down to Houston. A few times we travelled overseas, to Europe and Africa and even Japan once, though my mother worried about the effect of such long-haul trips on our young bodies. The whole thing was a great eye-opener.

But most of all I just loved to fly. I relished being in a vast machine that had the energy to hurl itself into the sky. I was always fascinated to come into a major airport, and to glimpse all those other sparks of light in the sky, and the moth-like shapes of more planes on the ground; you got a real sense of the millions of tonnes of metal suspended in the air over the continental United States, every minute of every day. All gone now, of course. Now nobody flies - nobody but the very rich. It’s the same logic that took away the automobile: we’ve had to sacrifice some freedoms to survive. I accept all that, and most of the time, like everybody else, I don’t think about it. But I still miss flying.

Jack Joy was leaning over to see what I was doing. Some instinct made me blank out the softscreen.

 

He leaned back with his podgy hands up. ‘Sorry. Didn’t mean to pry.’

‘It’s OK.’

‘Stuff about climate change? Work? This is your job?’

‘No. It’s my son’s, in a way...’

I felt guilty about shutting him out like that. I told him a little about Tom’s work, and the accident.

He nodded. ‘Good kid. You must be proud.’

‘I guess. Just relieved he’s still around.’

‘And now you’re boning up on global warming?’

‘I kind of feel the world has targeted me, or anyhow my son.’

‘I get it,’ he said. He tapped his nose. ‘Know your enemy.’

‘Not that I want the Earth to be my enemy.’

‘Ah.’ He waved a hand dismissively. ‘Neither enemy nor friend. It’s just a stage, right? A stage for us humans to strut our magnificent stuff.’ He stuck out his belly as he said this.

I couldn’t help laughing at him. ‘I don’t know if I’d say that. The Die-back—’

‘Who cares about that? You see, there I would take issue with your son. That DNA cataloguing bullshit? Forget it! Let it happen. Let them all die off. So what?’

I couldn’t make him out. ‘Are you serious?’

‘Of course I am.’ He leaned closer, conspiratorially. ‘Listen to me. The Die-back has been going on for millennia. Ever since the Ice Age. First we wiped out the big mammals. In North America, the mammoths and the cave bears and the lions? Pow, whole populations pop like soap bubbles when the first guy with a funny little spear wanders over from Asia. Australia the same. Asia and Africa it’s different, but there the animals evolved alongside us.’ He cackled. ‘I guess they learned to run fast. But now we’re working our way through them too, and the smaller critters, the birds of the air and the fish of the sea, the plants and the bugs. Whatever.’

‘And you don’t think that’s a bad thing?’

‘Two words,’ he said. ‘Morally neutral. It just happened. There have been mass extinctions before, worse than this mother will ever be. And every time, you know what? Life bounces back. An evolutionary rebound, the biologists call it.’ He winked at me. ‘So you just have to let it fix itself, and in the meantime sit back and enjoy the view. They don’t report this stuff—’

‘But it’s true,’ I finished for him.

He glanced at me and grinned. ‘Lethe, you know me already.’

‘I don’t often hear people curse like that. Lethe.’

‘You don’t? Actually there’s a scientific hypothesis called Lethe. You’ve heard of Gaia?’

‘Sure.’ Named for a Greek earth-goddess, Gaia was a model of the Earth’s unified systems and processes, from the rock cycle, to the exchange of gases between air and ocean, to the vast cycling of matter and energy which sustained life, and which life sustained in its turn. All this was the paradigm among biologists, and a staple in Eco 101 for everybody else.

Jack said, ‘“Lethe” is the opposite to Gaia. An anti-Gaia, if you will. The Warming isn’t a simple event. Everything is working together, different effects reinforcing - just like Gaia. But now the Earth has begun working to destroy itself, as opposed to sustaining itself. Ask a biologist; you’ll see.

‘But you know what Lethe actually means? It’s from Greek myth. Lethe was a river in Hades, which if you drank from it would wash away your memory. Later on it was used by Shakespeare, to mean “death”. Lethal - you see. But the original meaning kind of makes sense, doesn’t it?’

‘Forgetfulness.’

‘Exactly. As one species after another turns to dust, Earth is losing its biotic memory: look at it that way. But we, in turn, may as well forget it all too. I never saw a tiger, and never will, but I never saw T Rex either. What difference does it make that one died out thirty years ago and the other sixty-five million? Dead is dead.’

‘That’s a brutal viewpoint.’

‘Brutal? Realist, my friend. And a realist deals with the world as it is, not as he wishes it to be. You just have to accept it. In the long term, from the viewpoint of history, all of this will be seen as an adjustment. It’s just our bad luck to be living through it.’ He grinned, wolfish. ‘Or our good luck. In the meantime, why not enjoy life? Fuck it. I mean, if it’s raining, grab a bucket.’

‘So what kind of bucket do you carry?’

‘Me? I deal in shit,’ he said, evidently enjoying the look on my face.

If a Martian came down to Earth, he said, he might conclude that the main product of mankind was shit. Great rivers of the stuff pour out of our bodies and into the sewers  of our towns and cities. In less civilised communities, we just dump it into the sea. In more enlightened places, Jack said, we stir it around and perfume it in sewage plants, and then  dump it into the sea.

I could guess where this was going. ‘Where there’s muck there’s brass.’ It was an expression of my mother’s.

Jack grinned. ‘I like that.’ He actually wrote it down on his softscreen. ‘Muck and brass. But that’s what it boils down to - literally.’ Jack worked for a company that sold fancy reactors that treated excrement, by driving off the water that formed its bulk, and then extracting various useful hydrocarbons from the residue. ‘It’s an amazing technology,’ he said. ‘It’s all a spin-off from space technology, those closed-loop life-support systems they use up there on the Space Station. Now here we are on Spaceship Earth using the same stuff. Inspiring, isn’t it? Fresh water is short everywhere, and just reclaiming that is often enough to justify the cost of a kit.’ He winked again. ‘Of course we don’t advertise the fact that we’re selling your own shit back to you, but there you go.’ He talked about how he sold plants small enough for an individual household, or big enough to handle a whole city block, and then he got on to payment schemes.

I wasn’t very interested, and my attention drifted off.

He glanced at me speculatively. ‘Here.’ He gave me a card. It was black and embossed with silver: THE LETHE RIVER SWIMMING TEAM. ‘My contact details,’ he said. ‘If you’re interested. It will download into your implant.’

‘I don’t understand the name.’

‘The Swimming Team is a group of like-minded thinkers,’ he said.

‘All realists?’

‘Absolutely. Listen, I hand out dozens of cards like this. Hundreds. It’s the way we work. No obligation, just like minds on the other end of a comms link. If you ever feel like talking over this stuff, give me a call. Why not? Of course some take the logic a little further.’

Intrigued despite myself, I asked, ‘They do? Who?’

‘I met a guy once, through the Swimming Team. Maybe I shouldn’t tell you his name.’ He winked for the third  time. ‘He called himself a Last Hunter. You ever heard of them?...’

The premise turned out to be simple. A Last Hunter aimed to take out the last representative of a species: the last eagle, the last lion, the last elephant of all.

‘Think of it,’ Jack breathed. His voice was almost seductive. ‘To be the man to take down the last gorilla, a species that split from humans megayears ago. To end a ten-million-year story by writing your name across the end of it in blood. Isn’t it a fantastic thought?’

‘Are you serious? I’ve never heard anything so immoral—’

He wagged his fingers at me. ‘Now, let’s not start up on morality again, Mike. Illegal, I grant you. Especially if you have to sneak into a zoo to do it. You see my point, though. Even in a declining world there are ways to make money - a lot of it, if you are smart enough. And, more important, to find meaning, to define yourself.’

I had the feeling he was offering me something. But what? A finger or an ear chopped from the carcass of the last silverback gorilla? I found him overwhelming, disgusting - fascinating.

To my relief a hovering bot approached bearing food and drink, and I had an excuse to switch off. Jack Joy pulled down handfuls of sandwiches and began to feed.




Chapter 12

To introduce her to the next Implication, of Unmediated Communication, Reath brought Alia to a new world.

As Reath’s ship slid into orbit, Alia peered down reluctantly. Orbiting a fat yellow star buried deep in the rich tangle of the Sagittarius Arm, this was a rust-brown ball surrounded by an extravagant flock of moons. It was an unprepossessing sight, even as planets went. The thick air was laden with fat grey clouds; it was like looking into a murky pond. The land was all but featureless, the only ‘mountains’ worn stubs, the valleys the meandering tracks of sluggish rivers. There were oceans but so shallow that the world’s predominant ruddy colour showed through. And there were still more peculiar landscapes, such as huge circles of some glassy, glinting material.

There was life, though. It showed up in patches of grey-green flung across the face of the crimson deserts - managed life, as you could see by its sharp edges, and the neat bright blue circles and ellipses of reservoirs. Alia made out the greyish bubbling of urban developments around these agricultural sites.

The planet had a catalogue number, assigned to it on its rediscovery by the Commonwealth. And it had a name: Case, a blunt title that, it was said, dated back to the days before the Exultants’ victory, when this place, close to the outer edge of the spiral arm, had been a significant war zone. Alia wondered vaguely if ‘Case’ had been a hero of that forgotten war. But, Reath said, the locals didn’t use either the official name or the catalogue number; they just called their world, reasonably enough, the ‘Rustball’.

As they orbited, Reath patiently taught her to read this planet.

The thick air, and the worn, low mountains, were symptoms of high gravity, he said: though this world was only a little larger than Earth, its surface gravity was much higher than standard, and so it must be denser. And that rust colour was the colour of iron oxides - literally rust. If the world looked old, so it was. The Galaxy, mother of the stars, was at its most fecund before Earth’s sun was even formed. So humans moving out from Earth had found themselves in a sky full of old worlds, like children tiptoeing through the dusty rooms of a dilapidated mansion.

As for those glassy plains, said Reath, they were not strange geological features but the relics of war, a bloody tide which had washed over this world again and again.

After a day, a ship came climbing sluggishly out of the planet’s steep gravity well. The shuttle, fat, flat, round, had the rust colour of the planet of its origin, and reminded Alia of a toiling beetle. Even before it arrived, Alia felt a deepening disappointment.

The two craft established an interface, and a tunnel opened up between them. Three men came drifting through into the roomier confines of Reath’s ship. ‘Welcome to the Rustball,’ one of the visitors said. He introduced himself and his companions as Campoc Bale, Campoc Denh, and Campoc Seer. ‘Reath has asked us to host you...’

The Campocs were squat, all of them a head shorter than Alia, with thick, powerful-looking limbs. Though their costumes were a bright blue, their skin seemed to have something of the murky crimson-brown colour of the Rustball itself, and their heads were as hairless and round as the planet of their birth. When they smiled Alia saw they didn’t have discrete teeth but enamelled plates that stretched around the curves of their jaws.

Alia said, ‘I’m guessing that “Campoc” is a family name? And so the three of you—’

‘Two brothers and a cousin,’ Bale said. But he didn’t say which was which. ‘And I know what you’re thinking. You’ll have trouble telling us apart.’

‘Most visitors do,’ said Denh.

‘But we don’t get too many visitors,’ said Seer.

‘And don’t worry,’ Bale said, ‘I’ll do most of the talking.’

‘That’s a relief.’

In the cluttered cabin, they made a strange collection of disparate human types: the long, elegant frame of Reath, the stubby, hairless Campocs, and Alia with her long arms and golden fur. And yet something united them, Alia thought: a curiosity about each other, a deep genetic kinship.

‘So much for the formalities,’ Reath said brusquely. He began to shepherd them towards the tunnel to the Rustball ship. ‘Go, go! I’m sure you’ll have much to talk about. As for me I’ve plenty to do up here.’

Alia followed the Campocs into their ship. Her luggage trailed after her. Inside, the beetle-like ship was as cramped and unadorned as the outside.

Reath said, ‘Alia, if you need me, call. But you’ll be fine.’

‘We’ll make sure she is,’ said Bale.

The shuttle detached itself from Reath’s ship with a noise like a broken kiss, and ducked without fuss into the thick atmosphere of the Rustball.

Alia had never felt so stranded.

 

On the ground, when she stepped out of the shuttle’s protective inertial field, the heavy gravity immediately plucked at Alia, and she staggered. The air was thick and hot and smelled of ozone, and the clouds overhead were lowering and oppressive. It was like being at the bottom of an ocean; she felt as if she would be crushed. But a couple of moons sailed high, fat matching crescents identical in phase.

Bale was at her side. He took her arm. ‘Give it a minute,’ he whispered. ‘It will pass.’

So it would. As soon as she had set foot on the planet, the Mist had swarmed into her, through her mouth and nose, and through the pores of her skin. Soon she could feel a subtle tingling in her bones and muscles and lungs, and the pain of existence on the Rustball began to recede.

The Mist lingered on every colonised world. The little creatures who comprised it were neither machine nor living; after half a million years the distinction between biology and technology was meaningless. As she stood here the invisible machines were busily swarming through her body, reinforcing and rebuilding and supplementing, equipping her to  cope with the sheer work of survival. Alia didn’t think about this. The Mist just worked.

The shuttle had landed on an apron of some durable black material, with crimson dust scattered thinly across it. A settlement of some kind clustered at the rim of the apron. Remarkably, the squat buildings seemed to be constructed of sheets of iron. There was dust everywhere, on the ground and on the buildings, even in the sky, which had a pale pink hue. The hot air felt dry and prickly, though she suspected precipitation was imminent from those heavy clouds - rain, she thought, digging out the planet-dwellers’ word.

The Campocs were watching her.

Though Alia towered over the Campocs, like an adult among children, these strange little men were not children. There was a calm seriousness about them that was like nothing she had experienced before. It was as if they were listening to voices she couldn’t hear. But then she was here for a purpose: to be made ready for the second stage of her training, the Implication of Unmediated Communication. Though she didn’t yet understand how, these odd little men must have qualities beyond her; they must be at least one step closer to true Transcendence than anybody she had met before.

And beyond that uneasy realisation, she thought the three of them seemed calculating as they studied her, as if they had their own purposes for her visit. Bale, especially, stared at her, his nose small, his mouth a colourless line, his eyes like waveless pools.

Bale asked, ‘Do you feel better yet?’

‘I think so.’ She didn’t want to show him weakness, or nervousness. ‘Are we going to those buildings?’

‘Yes.’

‘Then let’s do it.’ She ran forward, across the apron. To her astonishment she tired within a few paces. She looked back at Bale, baffled.

Gently he told her that she had to learn how to function in a high-gravity field. In low gravity it was easier to run, spending most of the time in the air as you paddled across the ground. But here, as on old Earth in fact, gravity was so high that it was actually energetically more efficient to  walk, to clump along on one foot after another, than to run. This struck her as absurd, but she hadn’t had to walk far enough on the water-world to learn this subtle lesson. Bale showed her how to do it, and a few experiments proved he was right.

They walked, then, to the township.

The buildings were just cubes and cylinders, as squat and massive as the people who had built them. None of them was large, just collections of a few rooms jammed together. And all the buildings were boxes of iron, mined from the ground. Servitor machines toiled in scraps of garden, bright green amid the predominant rust colour.

‘Welcome to our home,’ Bale said. He pointed at one nondescript building. ‘That’s where we live, where you will stay.’

Alia had come here to study; she had expected something more formal. ‘Where’s the seminary?’

‘We don’t have a seminary,’ Denh said, or maybe Seer.

Bale put a massive fist over his heart. ‘It’s what’s in here that we’re interested in. Not buildings.’

Alia sighed. ‘Fine.’ She walked forward, trailed by her sluggish baggage, looking for her room. She had to duck to avoid the ceilings.




Chapter 13

We flew into Heathrow.

The huge airport was much diminished, as all airports were. Our plane was a gnat flying down onto an immense carpet of tarmac, where once a plane had landed every three minutes, day and night, and now nothing moved but mice and the grass in the wind. But on the fringes of the site I glimpsed some construction. The developers were putting up a theme park. The contents of all Britain’s aviation museums were being emptied out here, Jaguars and Harriers and Tornadoes, venerable World War Two Spitfires and Lancasters and Hurricanes more than a century old but still flying, even a Concorde or two. From the air the old planes looked like birds forever pinned to the ground.

As we made our way through the terminal buildings, and more ferocious security checks by British immigration, Jack Joy approached me. He asked if I’d like to go into London with him; he had a hotel booked, he was sure he could squeeze out another room, maybe we could have a drink or take in a show, and so on. My plan had been just to wait for Tom to fly in - he was due in a couple of days. But now we had been released from the confines of the plane I was eager to get away from Joy and his ‘realism’.

And besides, I’d already decided not to stay in London. As I had sat there in the humming quiet of the plane, mulling over past and future, deeper concerns had surfaced. I did take a train into London, but only to cross the city to King’s Cross, one of the big rail terminals for the lines to the north of the country.

After my confrontation with her in VR Siberia, I’d decided to go in search of Morag. I had issues to resolve here, clearly. So I was going to York.
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I don’t remember when her visits started. Maybe she even came when I was very small, a time now lost in the shining mist of childhood memories. I don’t think it was until I was a teenager, thirteen or fourteen, that I realised that other people didn’t have this kind of experience all the time, that it was just me.

When I finally met Morag, I suffered a shock of recognition.

It was during a work trip to England. I was at a party, thrown by an Irish family, old friends of my mother’s. I made a beeline for Morag, as if drawn by some invisible force. I think I actually frightened her with my intensity.

When I’d calmed down, we got on fine. With a strong streak of Irish in her, she was witty, bright, funny. Even her job was interesting. She was a bioprospector; she spent her time searching for new species of ascomycete fungi, a key source of antibiotics. It turned out she was actually a friend of John’s, whose legal career had taken him in a similarly ‘modern’ direction, as he made money from the great shifting of wealth and population caused by the climate change. In some ways Morag had more in common with John than with me; after all at the time I was turning myself into that old-fashioned beast, a nuclear engineer. But Morag was always ‘greener’ than John. Later I always thought that side of her had carried on to Tom.

And with that flame of strawberry-blonde hair, she was beautiful.

As our relationship developed, she quickly became herself to me: Morag, not the fleshed-out version of my personal ghost. During the years of our relationship I didn’t see any of my apparitions. After a time, and especially after Tom was born, other, more real concerns crowded into my head. I began to dismiss my visions.

I never told Morag about them. I always meant to. I just never really figured out how to say it without spooking her. How are you supposed to tell your wife that she has haunted you since you were a kid? In the end, as the visions receded in memory, the thought of even trying to talk about it came to seem absurd, and I put it all aside.

Then she died, and it was too late.

And the hauntings began again. The first, cruelly, was in a bleak hospital corridor where I sat with Tom, just moments after we had learned we had lost her, and the baby.

They were infrequent at first, maybe once or twice a year. They still didn’t frighten me. But after I lost her they became unbearably painful.

In the last year or so, in the months leading up to Tom’s jeopardy, they had been more frequent. Just in the last few days I had seen her on the beach in Florida, and even in my VR trip to Siberia. It felt worse than ever to be haunted. Maybe it was my shock over Tom that did it. A lot of stuff, deep disturbed emotions, had come welling up out of the frozen depths of my mind like Tom’s methane burping from its hydrate deposits.

So I’d decided to do something about it before I had to face Tom in the flesh.

 

The journey was only a few hours. The train was smooth, clean, comfortable. We shuttled through Peterborough and Doncaster and a host of lesser places whose names I knew from similar journeys in the past, but about which I knew little or nothing. The countryside had changed since the last time I made this trip, though. In the vast fields of swaying wheat and rape and gen-enged biofuel crops there was hardly a tree or a bush to be seen; I saw more robot tractors than birds or animals. The biodiversity of countries like England flat-lined when I was a teenager, and isn’t likely to recover any time soon.

And then there was the water.

You could see it everywhere, abandoned roads now permanently flooded to serve as drainage channels or as canals, and artificial flood plains that served as makeshift reservoirs. Much of South Yorkshire was now covered by a new lake. As we crossed it on a raised levee, the water receded to the horizon, and the waves that scudded across it were white-capped; it was like an inland sea. I could see the roofs of abandoned houses, the foliage of drowned trees, and the unearthly shape of the cooling towers of dead power plants looming above the water line. It was all so new the  lake didn’t even have a name - or maybe giving it a name would somehow confirm its reality. But geese flapped across the water in a neat fighter-bomber V formation. The geese, at least, seemed to know where they were going, and didn’t seem spooked by this new geography.

The sun was setting, and the water glimmered, reflecting the sunlight in gold splashes. I glided across that drowned landscape in smooth silence, as if we were riding on the water itself, as if it was all a dream.

By the time we reached York it was growing dark. I joined a line at the rickshaw rank outside the rail station, and soon I was being hauled around the outskirts of the city by an unreasonably athletic young woman. In this post-traffic era, in their wisdom the city authorities had repaved many of the streets with cobbles. It might be fine for pod buses, but by the time we reached my hotel my ass felt like tenderised steak.

The hotel was where I remembered it. It is a small place off the A-road that snakes south from York towards Doncaster, overlying the route of a Roman road. The hotel itself is old, some kind of coach house, eighteenth century I think. Because it’s within a reasonable walk of the city centre it’s stayed profitable where many similar businesses have folded. It’s modern enough, but there’s nothing glamorous about it. Friendly place, though; the only security check I had to go through was a DNA scan verified by Interpol.

The room I was given was just a bland box with the usual facilities, a minibar and a dispenser for drinks and a big softscreen showing muted news. I couldn’t remember which room we’d taken, back then, Morag and I. Anyhow the interior looked to have been knocked around since those days, nearly thirty years gone. Maybe our room didn’t even exist any more, in any meaningful sense.

Of course the staff here didn’t know anything about me. I was just some guy who’d called to make a reservation from Heathrow, and I wasn’t about to tell them why I’d come back here, why I remembered the hotel so well: that this was where I had stayed, with Morag, at the start of our honeymoon.

I sat in the one big armchair, with my suitcase sitting  unopened on my bed, the meaningless news flickering on the wall. It was late evening, but to my body it was the middle of the afternoon, Florida time. I felt restless, perturbed. I didn’t want to face anybody, not even a room service robot.

Why was I here? For Morag, of course. I had come here, on impulse, to our honeymoon hotel, a place of great significance for the two of us. Fine. Here I was. But what was I supposed to do now?

On impulse I placed a call to Shelley Magwood.

I brought up her image on my big plasma screen. She was in the middle of her working day, but to her eternal credit she took time out to talk to me, a confused loser in a hotel room in England. But as I sat there, awkward, inarticulate, unable to broach the subject that was dominating my mind, she seemed to grow faintly concerned. Her background shifted around her; I saw that she had moved to a private office.

‘Michael, I think you’d better come clean. I can see something’s on your mind. So you’re in York, because you had your honeymoon there. Right? ...’

I told her about our wedding day. We had married in Manchester, to be close to Morag’s family, and most of my mother’s too. But her parents were both dead, and only one of her two siblings showed up. On my side my mother was restless; she always felt confined by England, by her past. Uncle George had turned up - but not my mother’s other sibling, my aunt Rosa, whom I’d never met. Still, the day had gone well; weddings generally do, despite the family bullshit that always surrounds them.

And at the end of the day Morag and I headed off to York to begin our honeymoon, a couple of weeks of hopping around some of Britain’s historic sites.

Shelley said cautiously, ‘I don’t know anything about York. Nice place?’

‘Very old,’ I said in a rush. ‘It was a Roman city. Then it was the capital of the northern kings who dominated Saxon England for a while. Then the Vikings came, and this was the last of their kingdoms to fall, as England finally unified politically. And then—’

‘I get the picture.’

I forced a laugh. ‘A good place to come ghost hunting. Don’t you think?’

She stared at me. She knew me well, but surely she’d never seen me in this agitated state before. ‘Michael, digging into the past isn’t a bad thing. People do it all the time. Everybody’s family tree is online now, extracted from the big genome databases, DNA all the way back to Adam, and people are fascinated. Who can resist looking on the reconstructed faces of your ancestors? But, well, you can lose yourself in there. Isn’t that true?’

I felt impatient. ‘That’s not the point, Shell. And that’s not what I’m doing.’

‘Then just tell me, Michael. Did you say something about  ghosts?’

And I admitted to her that I’d come here to seek the ghost of Morag, my lost wife. It was a relief to express it all, at last.

 

Shelley listened carefully, watching my face. She asked a string of questions, dragging details and impressions out of me.

When I’d done, she said dryly, ‘And so you thought you’d give me a call. Thanks a lot.’

‘I never did have too many friends,’ I said.

‘Look, I’m honoured you told me. I am the first, aren’t I? I can tell. And this is obviously very important.’

‘It is?’

‘For you, certainly.’

‘For me. So you don’t think it’s real.’

‘I’ve known you a long time, Michael and you never seemed crazy to me. An asshole maybe, but never crazy. And what do I know about ghosts? I’ve seen the same movies you have, I guess.’

I’d never discussed the supernatural with Shelley; she was hard-headed and practical, thoroughly grounded in a world she could measure and manipulate. The hypothetical alien builders of the Kuiper Anomaly had generally seemed enough strangeness for her. ‘Do you believe any of that?’

She shrugged. ‘The universe is an odd place, Michael. And we see only a distillation of what’s out there, a necessary  sensory construct that allows us to function. Nothing is what it seems, not even space and time themselves. Isn’t that pretty much the message of modern physics? But it’s a strangeness we tap into, with our Higgs-field drive. Do you ever think of it that way? As if we’re slicing off a bit of God with our monkey fingers, using the Absolute as fuel for our rocket engines.’

No, I never had thought of it that way. But I was starting to realise that my intuition to call her in my confusion had been a sound one. ‘So there are layers of reality we can’t see. The supernatural. Eternity.’

‘Whatever.’ She was dismissive. ‘I don’t think labels help much. Some of our experiences are more profound than others. More significant. Times of revelation, perhaps, when you solve a problem, or when you figure something out, something new about the world - you’re an engineer; you know what I mean.’

‘You feel as if you’ve gotten a bit closer to reality.’

‘Yes. Something like that. I’m quite prepared to believe there are times when we’re more conscious, more aware than at other times. Especially since the neurological mappers and other bump-feelers freely admit they still have no idea what consciousness is anyhow. And if you follow that logic through,’ she said doggedly, ‘maybe you’d expect to find, um, hauntings associated with places where high emotions have been experienced.’

‘As in classic ghost stories.’

‘Yes. Who knows?’ She studied me. ‘So if you really want to confront this ghost you say is stalking you, maybe you’ve come to the right place.’

I nodded. ‘I sense a “but”.’

‘OK. But you aren’t really here to become a ghost-buster, are you, Michael? You’re here because you want a release from the past. Redemption maybe. And surely there are other ways to do that other than to try to get yourself haunted.’

‘I design starships as therapy. Now I’m ghost-hunting as therapy. I must be pretty fucked up.’

She smiled, but her scrutiny was unyielding, intense, a bit intimidating. ‘Well, aren’t you?’

‘I think I have to do this.’

‘Maybe. But, look, I’m worried you’re going to come to harm. That you’ll descend into some pit inside yourself that you’ll never come out of.’

‘I’ll be careful,’ I said.

‘Now, why isn’t that reassuring? When you come out the other side of this shit, it’s obvious what you should do.’

‘It is?’

She leaned forward, her giant-screen image looming over me. ‘Talk it over with Tom. Your son. And then get back to work, for Christ’s sake.’

She cut the connection.




Chapter 14

Alia woke early, her first morning on the Rustball.

She washed and ate. Swathed by the Mist which had spared her from the effects of the gravity, she had slept reasonably well, but the air inside the rust-walled little dwelling was as murky and still as outside. She felt stale and worn down, joyless, just like the planet itself.

Without ceremony Bale invited her to join what he called a ‘conversation’.

She found herself in a large, plain room. It was all but full. Perhaps twenty people sat on the floor, informally. When Alia asked where she should sit, Bale just shrugged, and she picked a spot at random. The three Campocs sat close to her, giving her a welcome bit of familiarity. The others were more distant, their faces receding into the gloom. The room itself was as dark and enclosing as the whole planet seemed to be - and uninteresting, the strange iron walls unadorned.

There was a round of introductions. These people, it seemed, were all members of Bale’s extended family: parents, children, siblings, cousins of varying complicated degrees. Alia effortlessly recorded the names, and built up a map in her head of this densely populated family network.

When the formality was done, she asked, ‘Are we going to start now?’

‘Start what?’ Bale asked.

‘My training. The Second Implication.’

Bale shrugged, his shoulders machine-massive. ‘We’re just going to talk.’

She said, irritated, ‘I spend most of my time with Reath, talking.’

‘Reath is a good man. But what is the subject of the Second Implication?’

‘Unmediated Communication. I’m not sure what that means but—’

‘You can’t talk about communication,’ Bale said gently, ‘without communicating.’

She sighed. ‘So what are we going to talk about?’

‘What humans always talk about. Themselves. Each other. You’re a visitor. We’re curious.’

With all those gazes on her, she felt terribly self-conscious. ‘What can I tell you? I’m ordinary.’

‘Nobody is ordinary.’

Somebody spoke up from the back - a great-aunt of Bale’s, it turned out. ‘Who’s the most important person in your life?’

She said immediately, ‘My sister. She’s ten years older than me...’

Once she had started she found it easy to open up. These ‘Rusties’, as they called themselves, were good listeners. And so she talked about Drea.

 

When Alia was small Drea had taken care of her, as a big sister should. But as Alia had grown that ten-year age gap became less important, and the sisters became more equal friends. Gradually Alia’s interests had come to dominate the time they spent together - especially dancing, especially Skimming.

Drea had always seemed grave to Alia, a bit stolid, a bit  dull. Alia was more exotic, perhaps, her mind livelier, her body always a bit more flexible. It had been up to Alia to pull her sister along with her, to involve her in things she mightn’t otherwise have tried. It was a rivalry that added a spark to their relationship.

Gradually warming up, she told this story in anecdotes and in sweeping summaries. Sometimes one of the Rusties would give her something back, tell her a similar story from their own complicated family networks. There was nothing remotely judgemental about their reaction.

But, slowly, Alia began to feel uncomfortable. She wound down.

Twenty pairs of eyes watched her.

Bale said, ‘Alia, are you well? Do you need a rest - a drink, perhaps, or—’

‘What is meant by “Unmediated Communication”?’

For answer, Bale reached out and took her hand. It was the first time any of them had touched her physically; she felt an odd jolt, like a mild electric shock. She pulled back, startled.

Bale said, ‘Most human communication is symbolic.’

She struggled to regain her composure. ‘You mean language?’

‘Language, art, music. Language is a legacy of our deepest past. With it we envisage past and future, build cities and starships - with language we won a Galaxy. But it is all symbolism. I encode my thoughts in symbols, I transmit them to you, you receive them, and decode them. You can see the limitations.’

She frowned. ‘Bandwidth problems. Difficulties of translation.’

‘Yes. What I say to you can only be a fraction of what I think or feel. But there are modes of communication deeper and more ancient than language.’ Suddenly he snapped his fingers in her face, and she flinched.

‘I apologise,’ Bale said. ‘But you see the point. That message was crude, just a gesture of threat. But you reacted immediately, from the deeper roots of your being. And when I took your hand you felt something beneath words, didn’t you? We humans communicate on a tactile level. Even a cellular, even a chemical level...’

‘It sounds scary,’ Alia admitted.

‘You don’t know the half of it,’ said Denh.

‘What do you mean?’

‘Before you can communicate with others, you have to be able to communicate with yourself.’

‘I don’t understand.’

‘You will.’

‘When will my treatment begin?’

‘It already has,’ called Bale’s great-aunt, from the back of the room.




Chapter 15

I lay down in the dark and took a pill.

After I lost Morag I was prescribed medication. There were medicines, I was told, that can target the sites in your head where traumatic memories are formed. Something to do with inhibiting the formation of certain proteins. If I only took the pill, I was told, I would still remember Morag and all that had happened, as if I stored a narrative in my head, but I wouldn’t feel it - not the same way, not so much that it would harm my functioning.

John had always pressed me hard to take the medication. For sure it’s what he would have done. But I had refused. Memories are what make up me - even bad memories, dreadful memories. What’s the point of ‘continuing to function’ if I lose that? When I refused to allow Tom the same treatment I faced a battery of counsellors who gravely advised me on the harm I was causing to my helpless son, the hurt I could help him avoid. I stuck to my guns. But sometimes, I admit, when I look back on Tom’s life since, I wonder if I made the right choice for him.

So I refused the ‘forget’ pills. But I did learn that there are also such things as ‘remember’ pills.

There’s a medication that can sharpen memories, rather than dull them, by getting glutamate or some such brain-molecule to work more efficiently. It takes some analysis by various therapeutic machines to figure out what you need, and you have to put up with counselling about the damage that might be done to your personality by too much memory. But it’s over-the-counter stuff. When I found out all this I bought some pills, and put them aside, kept them in my bathroom bag. I’d carried them everywhere since, knowing they were there but not thinking about why I wanted them with me.

Now was the time. I popped my pill, and I lay in that bed, in that small hotel, in the middle of England, and I tried to remember.

Here I had been with Morag, that first night. We had gone to bed early, still full of wedding bonhomie and speeches, food and champagne. We made love.

But I remembered waking later, maybe three in the morning, the time your body is at its lowest, all your defences down. She was awake too, lying beside me, here in this hotel. The booze had worn off by then; I felt mildly hung over. But she was here. As we’d lived together for a year before I think we’d both imagined the marriage wouldn’t matter. But we’d made a commitment to each other. It did make a difference.

So we came together again, in this hotel, in this English dark, right here. I remembered the scent of shampoo and spray on her hair, the softness of her skin, a slight saltiness when I kissed her cheeks - she’d done plenty of crying that day, as brides do. And around us the hotel breathed, centuries old, and beyond its walls the still more ancient pile of the old city thrust its stone roots deep into the ground.

Immersed in my pharmaceutically sharpened memories, I remembered it all, as if it was real again. Maybe I cried. Probably. Maybe I slept.

I thought I heard somebody calling.

 

It was a woman, outside the hotel, calling from the street below, the line of the Roman road. The room felt cold, terribly cold. Listening to that voice, I hugged myself to stop my shivering.

I found myself outside the hotel.

It was nearly dawn, and a blue light leaked grudgingly into the sky, totally lacking warmth. That light was mirrored in a flood of water that blocked the street, maybe fifty yards away from me, between me and the city centre. I was surrounded by the silhouettes of darkened houses. No traffic moved on the road, nobody was out there, nobody awake but me. The flood water rippled languidly, strewn with rubbish. The world seemed a drab, defeated place.

How had I got here? I couldn’t remember dressing, or coming down from my room. I was disoriented, overtired.

Looking along the road towards the city, I saw a shifting shadow - a curve of back, a leg, the faint sound of footsteps.

Trying to catch her up I walked up the road towards the city centre. I stuck to the middle of the road. But those cobbles were big and smoothed with use and shiny with dew, and I had to watch every step I placed in the uncertain light. I tired quickly, mentally as well as physically.

Then I came to that flood. As I approached it I could see water bubbling up out of the drains and around the rims of manhole covers. I vaguely remembered that somewhere near here the two rivers that ran through the city, the Ouse and the Fosse, came to a confluence, and the place was notorious for flooding. The water looked old and dirty, covered with a layer of dusty scum. You get used to these things; once towns like this had probably flooded once a decade, but now it was a rare year when it didn’t flood, and people got worn out with trying to fix things, and just accepted the change.

But this pond was in my way. I couldn’t see how deep it got towards the centre. I walked to left and right, helpless. There was no obvious way around it. The side streets would lead me away from the way I wanted to go, towards Morag. Everything was mixed up, made chaotic by the water intruding into the land; I was stranded in a strange landscape, a place where nothing worked any more.

I realised I couldn’t see Morag. Perhaps I had already lost her. I grew panicky.

Lawned gardens lined one side of the street. I decided to go that way. I made for an old, crumbling wall on the right hand side of the road. It was too high to be easy to climb. I jumped up, and had to use my arms to haul my bulk up so my belly was resting on the wall. Then, with a lot of swinging, I got my right leg onto the lip of the wall, and then the left.

I more or less fell down on the other side. I landed heavily on my side on soft, moist grass, hard enough to knock the wind out of me. I lay there for a few seconds. I could feel  dew, or flood water, soaking my face, my jacket, my trousers. There were high-water marks on the wall, and somebody had chiselled dates into the brick beside the higher of them: 2000. 2026. 2032. And I saw a worm, a long earthworm, crawling around on the grass. Maybe the rising water had forced it out of the ground. It looked as bewildered as I did.

I got to my feet. The side of my body I’d landed on felt like one long bruise, and I was wet and cold. I felt very foolish, a fifty-two-year-old man standing on somebody else’s lawn in the dawn light. I had to get on, get out of there.

I stepped forward and walked straight into a tree.

The tree was a fern, no taller than I was, and the foliage around me was bamboo. I wasn’t sure which way I was facing. I had been turned around in the fall. I stumbled forward again, but tripped on a skinny mound of moist earth sticking out of the lawn. It might have been a termite mound. English gardens aren’t what they were. I felt stupid, befuddled, surrounded by clinging obstacles, and every step I took, everything I tried to do to make progress, just threw up more problems.

Right. The wall had been on the right-hand side of the street, so I should keep the house to my right. I turned and pushed that way. The grass was long and clung to my shoes, and now my feet were soaked through. But I kept going, and I came to a gate that led me back to the road.

I had come far enough to have passed most of the pond in the road, but the water still lapped at my feet.

Ahead, the road rose to cross the river at a bridge. I could see somebody on the bridge, I thought, a pale face looking back at me. She was too far away; her face was just a blur, a coin at the bottom of a pond. I was sure it was her, though. I wanted to shout, but I was aware of the sleeping town all around me, and somehow I couldn’t. Anyhow it would do no good. I had to get to her; that was the thing.

The hell with it. I strode into the water. It didn’t come much up my shins, but there was a lot of mud and garbage gathered in the bottom - maybe the road surface had collapsed here - and it sucked at my feet. Soon I was breathing hard, and my heart was hammering. At last I got out of the water. My feet and legs were soaked and muddy. I was  exhausted. I couldn’t have come more than half a kilometre from my hotel.

I could see the bridge, and the castle mound beyond with the tower on top, the relic of the old Norman castle, a gaunt silhouette against that blue sky. But she had gone from the bridge. Which way? Had she climbed the mound? If I could reach it maybe I could try to climb up after her.

The bridge was closed at its far end, for some reason. The rivers curled around both sides of the mound, and the water was high, frothing, blue-grey. The bank was eroded and lined with sandbags. Under the bridge itself the water reached almost to the top of the arches. Maybe I should cross the bridge. Or maybe I should find some way around the other side of the mound.

I couldn’t think my way through it. And I couldn’t see her any more. I just stood there, bruised, my feet sodden, panting.

‘Are you OK?’

The voice seemed loud. I turned. I was facing a young man, maybe twenty-five. He was wheeling a bicycle. Under a fleece jacket he wore some kind of blue uniform; maybe he was a hospital worker on shift. ‘You look as if you’ve had some trouble.’ His accent was broad Yorkshire. I could see suspicion in his eyes. Not surprising; I must have looked strange.

I heard a crow calling. I looked up. I could see the bird wheeling over the tower on the mound. Suddenly the sky seemed brighter; high clouds were laced pink.

‘Hey...’

‘I’m fine,’ I said.

‘You’re American?’

‘Yes.’ I looked down at myself, at the filthy water leaking from my shoes. I tried to think of something to say, something that would normalise the situation. ‘Jet-lag plays hell with your sleep patterns, doesn’t it?’

‘Yes,’ he replied, doubtful. He turned away, wheeling his bicycle.

I looked up towards the mound. It just looked like a hill now, the castle a ruin, not the centre of some kind of maze as it had seemed a moment ago. There was no sign of Morag, but I knew there wouldn’t be.

That young man was still looking back at me. If I didn’t want a police bot to be called I should get out of there and clean myself up. I turned and faced that flood in the road. In the gathering light it didn’t look so daunting. I walked to the road’s centre line and just strode straight through the water. The road had given way; this pool must have been there a long time. But the water came no higher than my knees, and in a moment I was through it.

 

When I woke the sun was high. It was around noon local time. I didn’t remember how I had got there, got back into my hotel from the flooded road. The whole thing was like a dream.

But I was lying on my bed, not in it, and though I’d kicked off my shoes my trousers were muddy, my sweater smeared with green grass stains, and debris had rubbed off onto the bed’s top sheet. The management wouldn’t be pleased with me.

A corner of the big wall softscreen was flashing. A message was waiting for me from John.

I showered first, made a coffee, ate a cookie from the minibar. Then I sat in my armchair, faced the wall, and called John. Towering over me on the wall, he was furious - two-dimensional, badly coloured, but furious. ‘Lethe,’ he said.

I was struck by his use of that word, but now wasn’t the time to talk about a stranger on a plane. ‘Lethe to you,’ I snapped back. ‘What’s eating you?’

‘You are.’ It turned out Shelley Magwood had called him last night.

I felt cold, wondering how much she had told him. ‘She shouldn’t have done that.’

‘Why the hell not? She was concerned, asswipe, not that you deserve it. And wasn’t she right to be?’ He tapped a screen before him, out of my sight.

A corner of my wall filled up with an image, grainy, badly lit. You could see the castle mound, the flooded street, a figure standing there in muddy water up to his ankles. John had used his contacts to hack into the town’s security cameras. He shouted now, ‘You call this a responsible way to behave?  For this I paid a small fortune to send you to Europe? Are you crazy?’

‘If you listened to what Shelley told you,’ I said stonily, ‘you’ll understand that this is about me and Morag. It’s got nothing to do with you. You have to let me work this out my own way, John.’

‘Oh, do I?’

I studied him, growing curious. I’d rarely seen him so angry. ‘What’s eating you? Why are you taking this so personally?’

‘I’m not.’

Despite his denial, I could see something was going on here. If I had felt lobotomised last night, today I was sharp. Was he angry I hadn’t told him about my haunting by Morag first? Or was there something more? ‘You’re hiding something.  Is it to do with Morag? Damn it, John, she was my wife. If you know something you have to tell me.’

He faced me again. ‘I know I shouldn’t have made this fucking call. Off.’ The screen turned to sky blue.

So John had had a connection to Morag I knew nothing about. Another unwelcome ghost from the past, I thought. I sat in my armchair, in my hotel dressing gown, and sipped coffee that quickly grew cold.




Chapter 16

On Alia’s second day on the Rustball, Bale took her to the sea.

If they went overland it would take a whole quarter of a day to reach the ocean. Bale offered to Skim there with her if she preferred. But she wanted to see more of this world. So she rode with him in a ground transport along a road that gleamed, metallic, running straight as an arrow across the gravity-flattened plain.

The landscape was all but featureless, the towns they passed identical to the one where the Campocs lived. It was like passing through a sparsely sketched simulation.

Much of what she saw was dictated by geology. When the Rustball had formed it had been a rocky world, rather larger than Earth, with a massive iron core and a mantle of lighter rock. In the usual way of things it had suffered multiple impacts during its formation - including one final collision with a second monstrous proto-planet. Alia learned that Earth itself had suffered a similar collision, a great rocky splash which had resulted in the formation of its Moon. The Rustball had been stripped of most of its outer layers, and had been left as a lump of iron as big as the Earth, with a flock of moonlets made of its own mantle rock. But iron was more dense than rock, and so this world was more massive than Earth, its gravity strong. Over time, comets delivered a skim of water and air, and the naked iron rusted enthusiastically. Without a rocky mantle there was none of the magmatic churning that characterised Earth’s dynamic geology. Still, simple life had come here, brought by the comets, settling into oceans that gathered in impact-basin hollows.

And later, humans arrived.

Alia was discovering she wasn’t interested in planets.  She had grown up on a ship, a human-made environment. The Nord was a small, liveable place, built to a human scale, where everybody knew everybody else. And the Nord was fluid, every aspect of its design shaped by human whim. As a small child she had loved to spend time in the Nord’s museum, where there was a display of all the ship’s morphologies since its launch long ago, reconstructed from records, or archaeological traces in the Nord’s fabric. As the millennia ticked by the vessel had mutated and morphed like a pupa writhing in its cocoon, every aspect of its geometry shaped by its crew.

But a world was different, weighed down by its own vast geological inertia. Why, most of its mass was pointlessly locked up in its interior, useless for anything but exerting a gravity field you could have replicated with the most basic inertial adjuster!

If the Rustball had started out dull, its human colonists hadn’t done much with the place, Alia thought. The plain drabness of the human environment here was striking. The towns, though separated by hours of surface travel, were very similar in their bland, squat architecture; there was no sense of local identity. And there was no art that she could see, nothing beyond the functional.

‘Lethe, I hate planets,’ she said. ‘No offence.’

‘None taken,’ Bale said blandly.

It was a relief when they reached the ocean.

 

The water pooled in a complicated multiple basin cut in the iron by a series of impacts. On a shore of hard, red-rusted iron, waves broke; driven by the higher gravity the waves were low but fast-moving.

Alia was surprised to see people here, gathered in little parties along the shore. Bicycling vendors sold food, water, souvenirs and simple toys. It was a happy place, as happy as she had seen on the Rustball; people were enjoying themselves. But as she walked through crowds of running children, harassed parents and languid lovers, something was lacking, she thought. It took her a while to realise that there was no music to be heard, not a single note.

Following Bale’s lead, Alia walked to the edge of the water  and stripped down. Alia couldn’t help studying Bale’s body, the broad limbs, the banks of muscles on his belly.

He caught her staring.

‘I apologise,’ she said. ‘It’s just that our bodies are so different.’

So they were. She was so much taller and slimmer, her arms almost as long as her legs, and her fur was languid in the heavy gravity. By comparison Bale was squat, broad, shaped by a lifetime of battling the relentless pressure of gravity. His arms were short, massive, but inflexible at the shoulder and joints. His spine was rigid too, a pillar of bone. This wasn’t a world where you would do much climbing, she thought; Bale was actually more truly bipedal than she was.

‘We’re different because we live on different worlds,’ Bale said.

‘So we do.’

‘But Reath sent you here because we aren’t too different, because we are similar.’

‘He did?’

Bale smiled. ‘Unmediated Communication is challenging enough without a dose of alien-ness on top.’

She wondered, then, about how strange a human could get.

Naked, side by side, they walked into the ocean. The water was fast-moving and turbulent. Her fur, soaked, drifted around her. Alia had swum before, but only in zero-gravity bubbles on the Nord, where it was no more than hundred metres or so to the nearest meniscus. It was very strange to slide into a body of water orders of magnitude more voluminous, a bottomless pit of it. Bale’s cursory warnings about treacherous currents and undertows did nothing to reassure her. It was an unexpected relief, though, when the water was at last deep enough for her to lift her feet from the bottom and float. She felt her muscles relax as they welcomed their first respite from gravity since orbit.

All around her the stocky bodies of Rusties, adults and children, bobbed in the water. They laughed and played. Even on this dull world the ocean was a place of pleasure. Perhaps, she thought, even after hundreds of millennia of adaptation, the people’s bodies were responding to deep cellular  memories of a primordial ocean that lay far away and deep in time. But when the water got into her mouth, it was very salty, with the blood-like taste of iron.

Bale floated beside her, watching her.

‘Bale, aren’t you curious about other worlds?’

He shrugged. ‘People are more interesting than worlds. Anyhow, we Witness. We find out about other people that way.’

‘Everybody Witnesses, all across the Galaxy. It’s another thing we have in common. It is the mandate of the Transcendence.’ This was what Reath had told her.

‘Yes.’ But Bale was watching her, suddenly intense. ‘What do you think about the Transcendence?’

‘I don’t know enough about it,’ she said. ‘It’s just there. Like the weather, on a planet like this.’

‘Yes. And the Witnessing, the Redemption?’

‘I don’t know. Why are you so interested in that?’

‘There are people,’ he said carefully, ‘who question the value of the Redemption.’

‘There are? Do you?’

He studied her a moment more, then seemed to come to some conclusion. ‘You are innocent. I like that.’

‘You do?’

‘Yes. And I like Witnessing - the act of it, anyhow, if not the implications of the programme. I told you I am interested in people.’

She asked impulsively, ‘And are you interested in me?’

He smiled. ‘Sex would not be out of the question. I would take great care not to crush your ribs, snap your limbs or inflict other harm.’

‘I’m sure you would.’ She moved towards him, not touching yet, just staring at him, sensing his massive presence in the water. She had been with non-ship-born before. There was always a fascination between different human breeds, a deep longing for some kind of genetic exploration. Or maybe it was simple curiosity. She moved closer. He opened his mouth, and she ran her tongue over the edge of his teeth-plate. His arms were as powerful as she imagined, his hands as gentle. And in the water her zero-gravity litheness pleased him.




Chapter 17

I booked Tom into a hotel at Heathrow. A day ahead of his arrival, too anxious to hang around in York any more, I took a train journey back to Heathrow myself.

At the airport, I was the only passenger in a pod bus that rolled from the train station in a stately fashion over abandoned kilometres of roadway. The hotel was a long way out from the terminals, a measure of how busy this airport had once been. The hotel itself was a kind of extension of a vast multi-storey parking lot dating from the second half of the twentieth century, the age of monumental automotive architecture. It was as if the areas set aside for humans had been an afterthought. Now the cars had gone, but the hotel lingered on. There were no lines at check-in. I had the distinct impression that I was the only guest. It was an uneasy feeling, as if the whole hotel was a sham, an immense trap for unwary travellers.

 

The next day I met Tom off his plane. He seemed angry, at me, at Siberia, at gas hydrates; I supposed that to him this return was a defeat.

He let me hold him. It was like hugging a statue. But then, after a few seconds, he melted. ‘Oh, Dad—’ Suddenly we were embracing properly, all barriers down, no more bullshit, just father and son reunited. He was grimy, covered in stubble, and exhausted by his long flight. He actually stank a bit. But he was Tom, the reality of him, in my arms. Standing there with Tom in that empty airport concourse, I felt as happy as it’s possible for a parent to feel, I think. I guess the genes were calling.

But the moment passed, too quickly, and Tom pulled back. I knew we had words to exchange, words that were going to  be like bullets flying. But not now, not yet.

I took him to the hotel, checked him in, and let him go to his room alone.

While Tom rested up, I went for a walk around the old car lot, which was immense, a cathedral among parking facilities. There were ten, twelve floors, and there was parking space even on the roof. It was an open concrete frame, and from the outside you could look right through it to see daylight coming through from the other side. It was like a huge concrete skull.

I walked inside, past barriers that no longer raised, toll booths with broken glass and rusting ticket machines. Only a few bays on the ground floor were occupied, by electric utility vehicles nuzzled up against power sockets. The rest were vacant, bay after bay still marked out in fading white paint, all neatly numbered, plaintively empty. A half-hearted attempt had been made to extend the hotel itself into this vast area, but the conversion had apparently been abandoned.

Once elevators and escalators took you to the higher floors, but they no longer worked, and the stairs smelled of damp and rot. I chose to walk up the ramps which had once borne the cars. It was a long steep walk through that gargantuan architecture, exhausting for a mere human.

On the roof it was breezy, and I approached the edge cautiously. I looked out over the airport. The runways were neat straight-line strips, surrounded by the vaster acreage of the roads. Standing there on that parking-lot roof, I was the only human in sight in square kilometres of concrete and tarmac, stained by rubber and oil, now turning grey-green as it crumbled. The cars and planes had gone, and I remained; and on the breeze I could smell, not the old dense stinks of gasoline and rubber, but the poignant scent of spring grass. One day the car lot would vanish too. The small blind things of nature were already eating into the concrete fabric. Eventually the decay would reach the cables that held together this stressed-concrete structure, and when they gave way the whole place would explode, scattering concrete dust like dandelion seeds.

I turned back and wound my way back down the huge exit ramps, and returned to the hotel.
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Tom slept, showered, whatever, for twelve hours. Then he called me through my implant. I went to his room.

He sat in the room’s single armchair. He was bundled up in a tired-looking hotel dressing gown, watching news that bubbled quietly from one wall. His hair had been shaved at some point during his brief hospitalisation. He looked cadaverous, ill; he probably looked worse than he was. He had an aspirator in his hand, the only sign I’d seen of continuing medical treatment.

I sat on the bed, and he gave me a whisky from his minibar. It was midnight, but both our body clocks were screwed. With nobody else around, you make your own time.

There we were, the two of us, sitting side by side in an alien country, neutral territory.

‘We need to talk,’ I said tentatively.

‘Yeah, we do.’ The words came out as a growl. He leaned over and tapped the wall.

To my surprise, an image of the Kuiper Anomaly came up. It was a tetrahedron, an electric-blue framework that rotated slowly. Every so often starlight caught one of its faces, and it would flare up, iridescent, as if soap films were stretched across the frame.

‘What’s this?’

He said, ‘I’ve been hacking into your logs, Dad. Seeing what you’ve been up to, the last few days.’

‘You always did do your homework,’ I said.

‘Still this shit with you, isn’t it? Starships and alien beings.’

I folded my arms - I know, a defensive posture, but he had gone straight on the attack. ‘How can you call it shit? Look at this thing, obviously artificial, the only artificial object we know of in the universe not made by human hands. We’re facing the biggest mystery in human history - and the answers may deliver the greatest change in human consciousness since—’

‘Since we came out of the caves? Since we walked on the Moon? Since Columbus or Galileo, or the invention of the sentient toilet bowl?’

‘But—’ 

‘Dad, will you just stop talking? You’ve been talking all my fucking life. I remember when Mom left you that time. I was six—’

‘Seven, actually.’

‘She told me why she was taking me away from you for a while.’

‘She did?’

‘She always talked to me, Dad, in a way you never did. Even though I was only a little kid. She said you had two modes. You were either depressed, or else you were escaping from the fucking planet altogether. We would come back to you, she promised me, but she needed a break.’

I said grimly, ‘It might have been better if she’d had that out with me, not you.’

‘She’s dead, Dad,’ he reminded me. He snapped his fingers, and the image of the Anomaly scrunched up and whirled away. ‘So you think it would have been better if I’d followed you, and devoted my life to this kind of blue-sky shit rather than the Library of Life?’

I still had my arms folded. ‘If you had, you wouldn’t have got yourself nearly killed by some burp of toxic gas in a godforsaken place nobody ever heard of. At least I’d know where you were, instead of having to hear that you’d nearly died through some friend of a friend...’ I hadn’t meant to say any of that. All this stuff, the resentment, the sense of abandonment, the hurt, was just tumbling out, having been penned up inside me since I’d heard the bad news.

Tom said, ‘So it’s not the danger to me that bothers you. It’s the effect on you. You’ve always been the same, Dad.’

‘Just don’t get yourself killed. It’s not worth it.’

He looked at me, almost curiously. ‘Biospheric capture isn’t worth it? Why not? Because we’re through the Bottleneck? Is that what you think, that the worst is over?’

I spread my hands. Here we were, with a kind of dreadful inevitability, arguing about the state of the world, rather than our relationship. ‘We’re dealing with it, Tom. Aren’t we? We gave up the damn automobile. We gave up oil! Some people will tell you that was the most profound economic transformation since the end of the Bronze Age. And then there’s the Stewardship.’

He actually laughed. ‘The Stewardship? You think that the Warming, the Die-back are somehow fixed by that vast instrumentality? Dad, are you really that complacent?’

‘Tom—’

‘We are fundamentally different people. Dad, you were always a dreamer. A utopian. You dream of space and aliens - the future. But I think the future in your head is a lot like the afterlife, like Heaven, both impossible fantasies of places that we can never reach, and yet where all our problems will just go away. And, like the afterlife, those who believe in the future try to control what we do in the here-and-now. There has always been a kind of future fascism, Dad. But the future is irrelevant.’

‘It is?’

‘Yes! Not if we can’t get through the present. I’m different from you, Dad. I’m no dreamer. I go out there, into the world, and I deal with it like it is. And that was always beyond you, wasn’t it? You never liked the present. It’s just too complicated, too messy, too interconnected. There’s nothing you can get your engineer’s teeth into. And not only that, it’s depressing.’

He rubbed his shaven scalp. ‘I remember you once worked with me on a homework assignment on cosmology. Do you remember trying to prove to me that the universe must be finite? You spun me around on an office chair, fast enough for my legs and arms to go rising up. You asked me what was pulling my arms away from my body, and making me feel nauseous? It had to be the universe, the whole of it, a great river of matter and energy circling around my body, stars and planets and people, tugging at my legs through gravity, relativity, whatever. I thought that was a wonderful thought, how I was connected to everything else.

‘But, you said, that showed the universe had to be finite. Because if it was infinite, it would load me down with an infinite inertia. I wouldn’t be able to spin at all. I’d have been trapped like a bug in amber. You see, that’s how I think you are in the world, Dad. You see the complicated real-world problems of ecology and climate and politics and all the rest like an infinite universe that pins you flat. No wonder you’d  rather believe it’s all been fixed. By the Stewardship, for God’s sake, the last word in bureaucracy and corruption...’

Well, maybe so. I did wonder if Tom would have preferred me to be a brutal realist like Jack Joy, the Lethe Swimmer.

I got up, walked around a few paces, turned away until I was calmer. ‘Maybe we ought to keep it down. We might wake the other guests.’

He didn’t smile. ‘What other guests? Nobody here but us ghosts, Dad. Which reminds me—’ Reaching out he tapped another part of the wall screen.

He brought up John’s picture of me, standing in that puddle in York in the middle of the night. So, suddenly, things had got even more messy.

 

I sat down. ‘John sent you this?’

‘Does it matter? I know what you’ve been up to, Dad. I know about the fucking - ghost. I can’t believe you’re doing this.’

‘Believe me,’ I said fervently, ‘it’s not by choice.’

‘Oh, isn’t it?’ I couldn’t read his mood. He sat back, apparently relaxed. But one fist clenched and unclenched.

We were entering uncharted territory in our relationship, I thought; put a foot wrong and I could do damage that would last a lifetime. ‘Tom - I don’t want this. But I see her. Or I see something. I don’t know what to tell you. I’m trying to figure it out myself. But this has been happening to me for a long time...’

‘I. Me. Myself.’ He said the words in a dead tone, like a metronome, but his gaze was on the floor. ‘Do you ever  listen to yourself, Dad? Do you remember the funeral, when we buried her, and the kid? Did you know I snuck into the church early?’

I hadn’t known he’d done that.

‘I went to her coffin. It was in the aisle, before the altar. I tried to open that fucking box. I wanted to climb in with her. I didn’t want to be left with you. Because I knew that all you would think about was yourself. You even gave more thought to the kid who killed your wife than to me.’

‘Tom—’ I spread my hands. ‘Please. I don’t know what to say. Everybody’s fucked up, you know.’

‘Oh, I understand that.’ He actually smiled. ‘You know, I forgive you. I’m an adult now, I can see you couldn’t help it. But you should have tried to protect me, even from yourself. You should have tried.’

‘I’m sorry.’

‘And now you come to me and tell me you’re being haunted by my mother. No, worse, you don’t even tell me, I have to find it out from somebody else.’ He was still, rigid with anger. ‘How am I suppose to deal with that?’

I had no idea what to say.

At last he sat back. ‘So what now?’

‘I don’t understand.’

‘You dragged me home, Dad. You insisted on seeing me, talking to me. Fine. I guess I owed you that much. Have you got what you wanted?’

‘I don’t want you to put yourself at risk again.’

He laughed, contemptuous. ‘You think you can stop me?’

‘Not if you don’t want to be stopped. Any more than you can stop me designing starships.’

‘So where do we go from here?’

I shook my head. ‘You know, the irony is, we’re both right.’

‘We are?’

‘Sure. I’m right to believe in an expansive future for mankind. The Kuiper Anomaly is proof that it’s possible: somebody else got through their Bottleneck and hung that thing up there. But you’re right to try to deal with the problems of the present, because if we don’t get through the Bottleneck there won’t be any future at all. I’ve had enough of hearing about the differences between us. We should try to find some common ground.’

That took him by surprise. He seemed to think it over. In those few seconds I could feel some of the tension between us drain away. We’d both said what we had come in to say, we had both landed blows.

‘All right.’ He stood up. ‘Anyhow we’ll try not to fight.’

‘Amen to that.’

‘Dad, I think I need to do some physio, sleep a bit more.’

I took the hint. I stood and headed for the door. ‘Maybe I’ll see you in the morning?’

‘Yeah. Look, Dad - you may be an asswipe, as Uncle John says, but you’re still my dad, and I’m stuck with you.’

‘Ditto,’ I said fervently.

‘But give up on this haunting crap, OK? Get some therapy, for Christ’s sake.’

I sighed. ‘You’ll have to tell your mother that. Goodnight, son.’

I closed the door behind me.




Chapter 18

On the third day on the Rustball, Alia’s inquisition resumed - for so she had come to think of it.

And today she finally learned what this strange, drab world had to offer her.

She was brought back to that dark, iron-walled room. The three Campocs were here again, Bale, Seer and Denh, surrounded by a subtly different sample of their relatives.

Once again they asked her to talk about her sister. She went back over what she’d said before, and tried to dig out more memories, tease out more meaning. But the exercise made her feel increasingly uncomfortable. Her jokey stories of how she’d tricked her sister, or out-competed her, or left her embarrassed, no longer seemed so clever.

‘There is always a rivalry between siblings,’ said Bale’s great-aunt. ‘It is part of the human condition, no doubt exported from old Earth itself.’

Perhaps. But again and again down the years, Alia had indulged that rivalry at her sister’s expense. It was a kind of bullying, Alia thought now, for Drea had been helpless: Alia was her sister, and no matter what Alia did to her, dear stolid Drea would always come back for more. On some level Alia had known that, and had exploited Drea’s loyalty.

‘I’ve been awful,’ said Alia.

As she reached this conclusion the Rusties’ faces were watchful, interested, engaged, sympathetic: analytical, not judgemental.

‘You’re flawed,’ Bale said. ‘We are all flawed. But it’s best to know about it, to look inwards, to see honestly.’ There was something intense in the way he said that. He was guiding her, she saw, to a new insight.

Alia looked inward. And she started to understand.

Something was different: something about her perception of herself. Her own memories had never been sharper, more accurate; it was as if she had a scholar inside her head, refurbishing the muddled archives that made up her recollection of the past, her picture of herself. And at the same time she was seeing that picture with a pitiless clarity she had never known before.

She had changed, subtly, internally.

‘How are you doing this? Is it the Mist? Or some chemical transfer when you touched me—’

Bale said, ‘How doesn’t matter. Anyway you’re doing it to yourself. Consciousness is the awareness of self, and self is recorded in memory. You are becoming more conscious, for the quality of your awareness is increasing. Your memories are more precise, and your perception of them is clearer.’

‘But I hate it! I see myself better than ever before, but I don’t like what I see. I feel like sticking my fingers in my ears, shutting my eyes, turning away. Distracting myself until I forget.’

Bale’s great-aunt said, ‘We have all been through it.’

She sighed. ‘But turning away won’t work any more, will it?’

‘No. But,’ Bale said, ‘would you prefer not to know yourself?’

‘Right now, yes!’

 

That night she lay awake, alone in the dark.

She had turned away Bale’s gentle invitations to share his bed. Even hours after the inquisition she couldn’t stop looking inward, couldn’t stop thinking about herself. She tried to immerse herself in her Witnessing, but right now not even Poole’s antics and endeavours seemed able to distract her.

And anyhow she envied him, she realised reluctantly. Poole had been unusually clear-sighted for his time. But even so he had walked around in a kind of dream. Like every human his memories were imperfectly stored in the biochemical mishmash of his nervous system. And he had endlessly edited the story of his life, unconsciously, to make logic out of illogical situations, to put himself at centre stage and in control of events. There were sound reasons for this.  A human memory had never been meant to be an objective recording system but a support for ego: without the comforting illusion of control, Poole’s mind might have crumbled in the face of an arbitrary universe.

But all that was different now. Her consciousness had already been superior to Poole’s, even before she had come to the Rustball. A half-million years of evolution had seen to that. And now the re-engineering initiated by the Campocs, as it subtly knit and re-knit her neurones, or whatever it was doing in her head, accentuated the gap. Her memory was as perfect a recording instrument as any technology could deliver. And her self-awareness was so clear, the mists banished, that the comfort of delusion was no longer an option. Her knowledge of herself was accurate, and utterly pitiless.

She called Reath, in orbit.

‘Don’t worry,’ he said. ‘It isn’t, ah, permanent. You aren’t stuck with this new self-knowledge, any more than you have yet taken what you call an “immortality pill”. I have brought you here so you can feel how it may be to immerse yourself in this Second Implication. But you have taken no irrevocable step on your road to Transcendence.’

‘I can see why it’s necessary,’ she said. ‘This cold self-awareness. You can’t make a super-mind out of a crowd of dreamers.’

‘But it’s uncomfortable, isn’t it?’

‘You’ve no idea.’

‘When you see your sister again, what will you do?’

‘Apologise,’ she said fervently.

‘Alia, your time on the Rustball is nearly over.’

‘It is?’ she asked, surprised.

‘The Rusties have only one more development to show you - or rather, to help you discover in yourself. But you must decide if you want to take that final step.’

‘Is it up to me?’

‘It always has been, child. You should know that by now. Try to get some sleep.’

But try as she might, alone with herself in the dark, sleep didn’t come.

 

Another day - her last day on the Rustball - and another  session in the gloomy room with the Campocs and their extended family.

But today it felt different. She gazed around at their faces, which seemed to glow gently in the soft pink light of the room. They were all turned to her, their expressions open. They were looking at her, they were thinking about her, and what she had revealed of herself since coming to this community.

And suddenly she was looking back at herself. It was a view from many angles, as if the eyes around her had turned to mirrors. She had gone through another sharp transition, another expansion of her awareness, as if a door had opened, admitting light. She quailed, battered.

Bale touched her hand. The shock of physical contact was there, but it was not as it had been before, just one more link in a web of connecting. And besides, since her intimacy with him there was tenderness in his touch.

‘Do you feel it?’ he asked.

‘I think so ...’ As he held her hand the sense of an extended perspective wavered, but did not collapse.

He said, ‘Now you can see yourself through my eyes. You can look into the memories, even of yourself, stored in me. The others, too. It is as if we are all one mind, in this room, one nervous system united, memory and thought processes distributed and yet joined. You can look at yourself, not just from within your own head, but through the minds of others.’

This was necessary, she was told, necessary for mind to grow. If consciousness was founded on the ability to look back at herself, now she could see herself through the eyes of others too - and so by definition her consciousness was enhanced by an order of magnitude.

‘It takes some getting used to,’ Denh said.

‘You can say that again,’ said Seer ruefully.

Alia asked, ‘How?...’

The communication was not mind to mind, for that was impossible; mind was only an emergent property of the brain, the body. But it was as if the physical barriers between one nervous system and another became irrelevant. There was a technology, she was told, or perhaps it was a biology,  very ancient, which could link humans on some level deeper than words. Some even said this faculty derived from an alien species long assimilated by mankind. But its origin didn’t matter.

Bale said, ‘This is Unmediated Communication. There are no symbolic barriers. You will know what I am thinking as I think it - and I will know your thoughts too, as if they were my own, as direct as an embrace, or a punch in the mouth.’ He hesitated. ‘It is not yet fully developed in you. Even if you go further you will be able to pull back. Do you want—’

‘Yes,’ she said, not giving herself time to think. ‘Do it.’

Suddenly the mirror-minds in the room shone bright - all the barriers between them fell away - and she saw herself, not just in this moment, but in the Rusties’ deepest perception. She rummaged through their memories of how she had been during her conversations. She could see her body language, her shyness slowly giving way to enthusiasm as she talked - and the times when her words hadn’t contained the whole truth, and she had been evasive, breaking eye contact, turning away, laughing unnecessarily, fiddling with her body fur.

She knew what these people thought of her. It was shocking, bewildering.

But, as she looked at herself through her own eyes and others’, the self she saw wasn’t so bad. Yes, she had sometimes been spiteful to her sister, driven by rivalry. But such incidents, spiky in memory, had taken up only a small fraction of their relationship. She was just a kid, promising, flawed, unformed. She hadn’t known any better.

And, she realised to her surprise, she forgave herself. Suddenly she was crying, her vision blurred by tears.

An arm spread around her shoulders: Bale’s great-aunt. ‘There, there,’ she said. ‘We all go through it. Three steps. You have to see yourself; you have to accept yourself; and you have to learn to forgive yourself. But forgiveness is as hard as blame, isn’t it? There, there; this will pass.’

The Transcendents were linked as these Rusties were linked. The Transcendence was surely much more than this, in its antiquity, its complexity, its wisdom. But this extraordinary linking of minds was its foundation.

And now she thought she understood the strange community of the Rustball. There was no art, music, expression, no individuality here, because none was needed. Art was only a form of communication, and a symbolic one at that. Who needed the imperfect channels of art or music when you could directly access another’s memories, thoughts, emotions? Why struggle to express yourself if you knew your own mind with a pitiless clarity? And why travel if you knew that wherever you went you would find nothing so fascinating as other people?

But how limited this community was as a result, she thought. How introverted, how drab their lives were. Was this really the future of mankind?

Bale watched her, a kindly concern mixed with pride. But it struck her now that every second they had spent together, even those moments when they embraced in the water, had been shared in the heads of his brothers and cousins. They had never been alone, even when they were most intimate. She felt a qualm of unease, a stab of revulsion.




Chapter 19

I had twenty-four hours before my flight back to the States. Tom had a few days more. Tom wanted to see London.

I decided to go visit Uncle George.

 

George lived alone in a smallish town about a dozen kilometres south-west of Manchester. I took the train up from London. On arrival, consulting my softscreen map, I decided to skip the pod buses and rickshaws and walk the couple of klicks to George’s home.

When I was a kid George was fond of telling me that it’s foolish to imagine that the future is going to be disconnected from the present or the past, as if everything will be ripped down and rebuilt. He was right. In this town, all the old housing stock was still there, the boxy twentieth-century commuter houses crammed side by side into every available square centimetre. In the age of the automobile this had been just another dormitory suburb for the nearby big city, its historic roots swamped by residential developments. Now, sensibly enough, if you wanted to work in the city you lived in the city, but that meant places like this had lost their primary function. Now wooden doors had been replaced by massive weather-proof steel shutters, brickwork coated by silvery Paint, windows bricked up.

There was nobody around but me. It was eerie to walk through the quiet streets. Fifty years ago the place would have been carpeted by automobile metal, cars parked in every drive and bumped up on the sidewalks. Now the cars had gone, and the houses with their blanked-out windows were like backs turned.

Tom and I had made peace, of a sort. Or we had agreed to disagree. Or something. But now I found myself obsessing  about our arguments about the Stewardship.

The Stewardship was a legacy of Amin’s Administration, though it was set up after she died. It was a new international body, a ‘green UN’, assembled with the power and authority of the US government. Its central task, the challenge of the century, was to feed everybody: to raise per capita food production while reducing our consumption of materials and energy.

It had started with simple quick-return initiatives, like buying up land high in ecological value but in danger of over-exploitation. Right now the Stewardship was working on two mighty flagship projects: to save what was left of the Brazilian rainforest, a hotspot of biodiversity and evolutionary innovation, and to stabilise China, so parched and overcrowded that the Yellow River was poisoned when it didn’t run dry, and whose vast lowlands were one massive hydro-engineering project.

But there were plans to go much further, to establish an ethical framework and new economic rules to rebuild the world - the kind of work John was involved in. It really was a new ‘Marshall Plan for a bruised world,’ a bold interplay of environmental management, economics, diplomacy. Gradually the big religions had come on board, and a decades-long tide of conflict spawned out of aggressive and triumphalist tendencies in all the major faiths had begun to turn. The Stewardship had even been given a limited democratic legitimacy when the rest of the world was allowed to participate in US presidential elections, a ‘fifty-first state’ with as many electoral college votes as California - more than enough to turn close elections.

I believed the Stewardship was the greatest achievement of statesmanship of my adult life. I was able to talk about this passionately. But Tom didn’t appear to agree with me, even about this. How could the two of us be so different?

Well, I told myself, a relationship is a process; you crash through dramatic stages now and then but you never reach a conclusion, not this side of the grave anyhow. But I wasn’t sure how to follow it up with Tom, what to do next. Or what to do about Morag, come to that.

As I walked, all the issues in my life churned around in  my head, seeking focus, interconnection: work, the starship, Tom, Morag, the niggling issue of the gas hydrates. Also, though I didn’t quite want to admit it, it was faintly disturbing that everything seemed to centre on me.

I think I imagined that talking to George would help me get this straight in my head.

George’s home was just another brick box in a row of boxes. He had kept a few windows as windows, even if the glass was dusty and his paintwork, smart or not, had seen better days. And he still had a garden; little sprinklers watered his lupins, asters and delphiniums. His lawn looked healthy enough, but the holly bushes which had once separated the garden from the sidewalk had been replaced by a line of bamboo.

He took a couple of minutes to answer my ringing. He greeted me with a broad, toothy smile. ‘Michael! So you turned up.’ He led me into his hallway, and through to the kitchen. ‘Come in, come in. I’m glad to see you. But then, old people are always glad of visitors. Pathetic, isn’t it?’

George was the same sort of build as me - compact or squat, depending on whether you’re looking out or in. He still moved pretty well, but his upper body was bent over, his neck jutting forward, and there was a kind of uneven fragility in his footsteps.

The hallway was narrow, the walls coated with yellowing wallpaper, and there was a musty, damp, unmistakably old-person sort of smell, despite the labours of a spider-like cleaning robot that scuttled upside down over the ceiling. The place was noticeably flood-proofed. There were no carpets downstairs, just tiles and a few roll-up rugs and mats, and the electricity sockets had been reinstalled halfway up the walls.

The kitchen was clean and bright, and I could smell garlic. George once lived in Italy, and he picked up some good cooking habits there. But with its safety-conscious ceramic covers, rounded edges and bright primary colours the kitchen looked oddly toy-like. George had grumbled about that before: ‘The social workers turn your home into a chuffing nursery,’ he would say. But in alcoves on the walls there was a collection of Catholic artefacts, a plaster statue of the Virgin Mary, a  little plastic bottle labelled ‘Lourdes Water’. These were relics of George’s parents, I believed, who had been devout.

George was eighty-seven years old. His wife, my Aunt Linda, had died a few years earlier. He had actually remarried her after they divorced; aged twelve I was hauled over to England to attend the second wedding - ‘a joke’, my mother called it, ‘typical George’. As far as I could tell George and Linda had been happy. But then, a few years back, she had died. ‘That’s the trouble with happy endings,’ he told me after the funeral. ‘You just live on and on until you’ve sucked all the juice out, and it turns out not to be so happy after all.’

He sat me at his small breakfast table and began to fuss with a kettle. ‘So what do you want, tea, coffee? A beer? Have a beer. Go crazy.’

‘A beer will be fine.’

He rubbed his hands and cackled, his open mouth revealing even white teeth, probably regrown from buds. He bent stiffly, opened his refrigerator, and hauled out a couple of brown bottles.

The refrigerator protested in a soft whisper. ‘George, are you sure that’s wise? It’s a little early, don’t you think?’

‘Chuff off,’ he said cheerfully, and slammed the door shut.

The beer was strong and gritty. I asked, ‘Wheat beer?’

‘The only kind I can afford. The hop harvest never recovered from the milt. But it’s five per cent proof.’ He took a long pull. ‘So,’ he said, ‘tell me about your Kuiper project.’

That was what I always liked about George, even when I was a kid. He never acted like an uncle, never like family. He wouldn’t ask you polite, bored questions about how you were getting on at school. Over the years he developed common interests with us - with me it was spaceflight and all things extraterrestrial - and so when he visited we always had something real to talk about.

Not that my mother appreciated that, I don’t think. ‘You treat Michael as the son you never had,’ she once yelled at him. ‘Bollocks,’ George had replied succinctly, to my huge pleasure.

George always said he was pleased I was working on Kuiper, even if it was only a small-scale design study. He  found the Anomaly particularly fascinating, because, he told me, its discovery in the first decade of the century had come at a strange time in his own life. His father had just died, he had gone looking for a sister he had never known he had, and the discovery of Kuiper and the great philosophical transformation it had brought had seemed to him to parallel the upheavals going on in his own heart.

Also, he told me once, it was particularly appropriate that  I should work on Kuiper. He didn’t elaborate. George could be a bit mysterious at times. Well, he was a Poole.

As we sat there talking about Kuiper a toy robot came rolling into the room. It was a real antique, all shaped tin and plastic and little glass eyes, and as it rattled along a flywheel sent friction sparks shooting from a grill in its belly.

George snapped at the robot, ‘What do you want?’

‘Well, George, you aren’t following your routines. Normally you take a walk to the shops this time of day. I wondered if you’d forgotten.’ The robot’s voice was comically melodramatic, intended to intone interplanetary dangers, devoted to domestic trivia.

George said to me, ‘You see what I mean? They turn your home into a nursery.’ He barked at the robot, ‘No, I hadn’t forgotten. I’m just not a chuffing robot like you. I have free will.’

The robot said, ‘Well, so do I, George, but we can discuss philosophy later. Wouldn’t you like to take your walk? Perhaps your new friend could go with you.’

‘It’s not a friend, it’s a nephew. And we’re drinking beer and talking. So clear off.’ He aimed a kick at the robot. His foot passed clean through it, scattering it to pixels that quickly coalesced. The robot, grumbling, rattled out of the room. ‘Little prick,’ said George.

The design turned out to be a VR copy of a toy from George’s long-gone childhood, a robot from some forgotten TV show called The Link.

‘I never imagined you as a nostalgia buff, George.’

‘Well, you have to have a personal care assistant,’ George said, spitting out the words. ‘You should have seen the other designs. But if it didn’t play a mean game of chess I’d have scrambled it long ago. Little prick.’

As we talked, and George made me lunch - a light Italian dish of pasta with baked fish, good if a little heavy on the garlic - the house and its contents continued to fuss around him. George responded to most of this with a cheery curse, but he took his pills and obeyed the rules.

He only had to live like this because the family, I, wasn’t around to look after him any better. The population of the elderly had hugely expanded during George’s lifetime. He liked to say that the commuters who had once journeyed daily out of here had all come back in their old age, ‘like a flock of elderly gulls returning to their nesting cliff’. But there weren’t enough youngsters around to look after them all, even if our hearts had been in it. So it was up to the robots. Without artificial sentience, if the machines hadn’t been able to fulfil the state’s duty of care to its citizens, George said he didn’t know how we would have coped. ‘Maybe put us all to work, in the Sunny Vales Gulag of the Twilight Years. Although euthanasia would be simpler.’

I was silently thankful for the empathetic intelligence of the designers who had made George’s mandatory companion a chess-playing, bickering toy robot rather than a bland, soulless nurse.

 

After lunch we took a walk. George said he would show me the new managed forest that was growing up on the outskirts of town. ‘Off the Stockport road,’ he said. ‘Only a mile or so. Used to be a golf course. Nobody plays golf any more. Good.’

So we walked. The day was mild, the sunlight hazy and washed out. The air seemed reasonably fresh, with only a faintly polluted tinge to it, an acidic smell like crushed ants.

The hike wasn’t that easy. The road surface was mostly silvertop to allow the pod buses and rickshaws to pass, but the sidewalks, or pavements as George called them, were little used, cracked and weed-infested. You had to watch where you stepped. George had been supplied with exoskeletal supports, but he said he had locked the ‘clanking splinty things’ in a spare bedroom. He walked with a stick well enough, however.

That home-help robot tailed us, grumbling to itself, projected from a dog-tag around George’s neck.

As we walked our talk gradually spiralled out from my work on Kuiper. I began to tell George about Tom and his accident. Actually George had known all about it. He followed the news about Tom and other family members; in a wired-up world nobody is far from a camera. I tried to tell him how we’d got together in that dismal hotel in Heathrow. George listened, and though he didn’t say much he seemed to understand.

He dug into the issue of the waterspout and the gas hydrates. ‘How are these gases stored? Is there a critical temperature at which they will be released? How much is there exactly?...’

He asked smart questions, having once been an engineer himself. He had worked in software until he had been made redundant by Moore’s Law, he liked to say, the relentless expansion of computer capacity. His career had spanned the milestone time when the first human-level sentience systems came on the market at a budget an average household could afford. Now nobody designed software any more; for many of its generations it had designed itself. And there were no more analysts, programmers, or software engineers; instead there were ‘animists’ and ‘therapists’ who sought to understand the strange new kinds of minds that permeated the world.

George had been too old for any of that. He had seen out his career working on the ‘legacy suites’, some decades old, that still lay at the heart of many major systems, and were now threatening us with the digital millennium. The present is built on the past, even in software; George said he finished his career feeling more like an archaeologist than an engineer.

Soon his questioning about the hydrates exposed the limits of my knowledge. But he agreed with me that Tom’s experience might be a bellwether warning about more serious dangers to come.

‘Michael, if you’re concerned about this, you should go find out what the implications are. I find it hard to believe nobody’s thought of this before.’

‘Find out from who?’

He could be sarcastic sometimes. ‘Forgive me for stating  the obvious. But maybe you could start with the Centre for Climate Modelling. You’d think they would have some handle on it all since it is their job. They’re based in Oklahoma, aren’t they? We can check it out back at the house.’

‘They’ll never listen to me.’

‘Oh, I bet I can find a way in. I still have contacts with the Slan(t)ers.’ This was a dubious old conspiracy-theory organisation, scattered around the planet like a terrorist network, with whom George had had dealings long ago. ‘Small-world networks,’ he would say. ‘Whoever you’re trying to reach, there is a Slan(t)er who knows another who knows somebody, and so forth. The Slan(t)ers are a bunch of old nuts. But then so am I.’

‘But even if the climate modellers are mapping the hydrate issue, if the whole polar ocean is going to blow its lid, what is there to do about it?’

He snorted. ‘You design chuffing starships. Can’t you think of anything?’

‘Not offhand,’ I said heavily, ‘no.’

‘Then start thinking. If you do dig into this business of the gas hydrates, if there’s a significant threat and if you can think up some way to stop it, you might do some good.’ He winked at me. ‘And of course you will be building up a connection between you and Tom. But, you know, I think you ought to find some way of talking to your son other than through megaengineering... In here.’

We had come to a gate in an iron fence. Beyond lay a park, with trees scattered over a lawn-like expanse. We walked in, stepping onto the grass. George sighed with a stiff pleasure at the softness of the ground.

Small black shapes moved purposefully through the grass at my feet. They looked like ants, but I saw the flash of metal jaws and even the spark of tiny lasers; they were miniature bots, nano-gardeners, patiently tending the forest of grass around them.

We came to the shade of a tree, a sycamore. I helped George to the ground so we could sit for a while, leaning on the bark. George was breathing hard, and I realised with a pang of guilt that the kilometre or so we had walked was  a long journey, for him. My feeling wasn’t lightened by the accusing glare of the robot.

The prospect was attractive, just trees and some low bushes and the grass. But further away I saw what looked like fencing, lines of rectangular panels turned to the sun. They were engineered trees. We controlled genomes so exquisitely that we no longer bothered to grow a tree and cut it down and chop it up; we just grew panels that could be snapped off, taken away and used immediately. I’d read that in Sweden they had developed living houses, just sprouting from the ground with saunas attached. And in one Chinese lab they were growing whole books on trees, complete with text, like bundles of leaves.

When George got his breath back he sang a few lines from a plaintive song. ‘All the leaves are brown / And the sky is grey...’

‘That sounds pretty.’

He shrugged. ‘This whole place is totally transformed from when I was a kid. See these trees? They’re sycamore. And the undergrowth is rhododendron and Japanese knotwood.’ He pointed with his stick. ‘There used to be a big old oak tree over there. Edge of the fifteenth green.’ There was nothing left now but a hollow in the ground, faintly shadowed. ‘As a kid I came out here to meet a girlfriend who lived nearby. I’d cycle over and sneak in and read in the shade of that old tree. Sometimes I’d pinch golf balls that came sailing by and sell them back to the punters, but that’s another story.

‘Well, I came back, Christ, I must have been in my fifties, your age, to clear up some last bits of business after my father’s death. I took a walk out here. And that old tree was dying. I always thought it would live for ever, or at least outlive me. But it actually looked like it was bleeding; there was this awful tarry sap leaking out of cankers on its trunk. All the leaves were brown.

‘Later I found out what it was. Sudden oak death, they called it. It was a kind of fungus that kills by cutting off the flow of nutrients in the trunk. Back then we were shipping plants and trees all over the planet, and bringing their pathogens with them. Now you only see oak trees in hothouses in Kew Gardens.’ He waved a hand at the sycamore above him.  ‘Instead we have this spindly crap. And all the wildlife you used to get with the old stuff has gone too, woodpeckers and butterflies and toads. The world seems emptied out.’

I knew what he meant. Monocultural and silent, England was like an abandoned theatre stage, the actors all gone. Much of America was the same.

‘But when I first noticed that poor bleeding tree all I could think of was that silly old song. All the leaves are brown. But there is no warm LA sunshine to escape to, is there?’

‘I guess not.’

George leaned back against the tree trunk and sighed. ‘Listen, Michael. I hate to sound like an old man, but you ought to know this. I’ve been thinking of getting myself written into a tree...’

I’d heard of this. The idea was you would embed a coded version of George’s genome into the DNA of a sycamore, say. It would make no difference to the tree: there were ways to do this without changing the length of a tree gene, or the protein it spelled out. But the tree as it grew would be a kind of living memorial, with every one of its trillions of cells carrying a genetic echo of George himself.

The robot said sourly, ‘He’s not just thinking about it. He’s put it in his will.’

‘I never thought you’d be so sentimental, George.’

‘Sentimental? Maybe. I don’t have any kids, you know.’

That was the selling point, of course. Across Europe and North America childbirth rates were falling, and an increasing number of people faced the prospect of dying childless. So they were being sold other ‘ways’ of having their heritage living on.

‘I think it’s some deep genetic thing,’ George said, his voice fading a bit. ‘I don’t have any regrets about not having kids - not for the sake of the kids themselves, because they never existed, and even if they had they’d probably have turned out to be arseholes like me. But behind me there is a queue of grandmothers and grandfathers going all the way back to some low-browed Homo erectus. Why should that long line end with me? It doesn’t feel responsible that I should let it all just go without a fight.’

On impulse I touched his hand; the flesh was papery,  liver-spotted, but warm. ‘We share a lot of genes, George,’ I said. ‘What, a quarter? You live on through me. And through Tom. But if you want the tree, I’ll make sure you get your tree.’

‘Thank you,’ George said.

The robot, standing beside us, whirred softly. I wondered what it made of our talk.

‘So anyhow,’ George said carefully, ‘it isn’t just Tom and gas hydrates that’s on your mind, is it?’

Immediately I understood what he meant. ‘John called you too, didn’t he? He told you about Morag. That asshole.’

‘He means well,’ George said, a bit dubiously. ‘At least I think he does. That’s family for you. They can lift you up and smack you in the mouth with the very same gesture.’

‘And what about you? Do you think I’m crazy too?’ The robot looked at me warningly, and I realised I’d snapped. ‘Sorry,’ I said.

‘Of course not,’ he said. ‘I believe you. Why not? The world’s a strange place; I haven’t lived so long and not figured that out. And you always seemed sensible to me. I have some advice, though. Go see Rosa.’

‘Rosa?’

‘My sister, your aunt. Look, her background is - odd.’ He’d once told me how she’d been taken away from home to be brought up by a holy order in Rome, a peculiar, introverted society of matriarchs of some kind; he’d called it a ‘Coalescence’. ‘She left it all behind years ago. By the time she got back in touch with me she was ordained, and working as a Catholic priest in Spain.’

‘I should go see a priest?’

‘You think you’re haunted. Who else are you going to talk to? Look, I’ll set up the contact for you. She’s family. And I bet yours won’t be the only ghost story she’ll have heard in her life.’

‘I’ll think about it,’ I said, uncertain. ‘And she’ll be - um, sympathetic?’

George said ruefully, ‘We Pooles don’t do sympathy, Michael, even those of us who take holy orders. But you may get some truth from her. If you want therapy, I’ll sell you the robot.’

‘You chuffing won’t,’ said the robot.

‘So,’ George said, ‘how are you feeling now?’

‘I have all this stuff swirling around in my head,’ I said hesitantly. ‘Tom. The hydrate deposits, that might end this world. The Kuiper Anomaly, an emissary of another world. Morag, perhaps a visitation from another level of reality altogether. Each of these things seems extraordinary, or tremendously significant, or both. And they are all somehow focusing down on my life. Sometimes I wonder if there is some connection between them.’

His eyes, still the family smoky grey, were bright. ‘Of course there’s a connection. You.’

I hadn’t wanted to say it out loud. I looked down at my body, my paunchy belly, my fat legs. ‘That makes no sense.’

‘Actually it’s halfway to madness,’ the robot pointed out.

‘We aren’t all created equal, Michael. Let me tell you something. You know that the Kuiper Anomaly was discovered in the first decade of the century. But it actually showed up on some old records, images and infra-red searches, dating from before the formal “discovery”. It had just never been recognised for what it was. But we have a date, I mean to within a day, when that thing appeared on the edge of the solar system. And you know what that date is?’

Suddenly I felt cold. It was like the feeling I sometimes got before one of Morag’s visitations. ‘Tell me.’

‘The Anomaly appeared on the day you were born. Coincidence?’ George leaned back and laughed. ‘We’re a peculiar lot, we Pooles, a damn peculiar lot. Stuck in history. We can’t help it. Now, are you going to help me up, or do I have to rely on the robot?’

The toy robot watched as I struggled to help him rise, its blank artificial eyes fixed on me suspiciously.

I took the train back to London the next day. I would never see George in the flesh again.




Chapter 20

The next day, back aboard Reath’s ship, they prepared to leave the Rustball.

Reath had promised to take Alia back to the Nord. After her disturbing experiences on the Rustball she longed to go home for a while, back to the familiar sights and smells of the ship, to relish its conceptual freedom compared to the dreadful chthonic rigidity of planets. And she longed to see Drea, above all, to put things right.

But before they left orbit Reath came to her. He seemed uncomfortable. Plans had changed, he said.

The Campocs said they felt she was unready to proceed to the next stage of her Transcendence training. She should see more of the post-human Galaxy, if she aspired to join the body that governed it. So she was to be flown off to some other dismal rocky speck of a world.

Not only that, it turned out, the Campocs wanted to come along too.

She was bewildered. ‘Reath, can’t you - I don’t know - appeal to somebody?’

‘It doesn’t work like that,’ Reath said. ‘I have to accept what the Campocs say. Otherwise there would be no point coming here.’

‘But I want to go home.’ Alia was embarrassingly aware of the whine in her voice.

Reath sighed. ‘I know. Everything will be fine, you’ll see.’

She allowed herself to feel reassured. But as she watched the Campocs’ ugly, beetle-like shuttle climb up out of their planet’s gravity well once more, she thought back over the exchange. Reath’s control of the situation had somehow been challenged by the Campocs, by Bale and the others. She worried at this disturbing development, a shifting in  the alignment of the unseen powers that had taken over her life.

And what could the Campocs possibly want?

 

The planet to which the Campocs directed them orbited an undistinguished star some three hundred light years closer to the Galaxy’s centre than the Rustball.

The journey was uneventful. Alia spent most of her time immersed in the travails of Michael Poole, trying to shut out the unwelcome complexity of her own life. The Campocs weren’t good company; they kept themselves to themselves throughout the trip. In fact Alia was relieved about that. She had felt uncomfortable with Bale ever since she had figured out that their intimacy must have been shared with his kin. But, faintly suspicious of the Campocs, she tried tentatively to use her new abilities to sense something of their thinking. It felt eerie to probe for the thoughts and feelings of others, with no more difficulty than she might grope for an elusive memory inside her head. But it worked.

She could sense a kind of disciplined excitement shared by the Campocs. It was true they had never travelled much before; this jaunt away from the Rustball was a novelty for them. But there was something else under the surface, she thought, something darker she couldn’t bring into focus. It added to her sense of unease about them.

No doubt they could sense what Alia was feeling too. She tried not to think about that.

At their destination they all crowded to the windows to see the view.

This new world was called Baynix II, after its parent star. It had no name of its own. ‘Or rather,’ Reath said mysteriously, ‘those who live here have never told us what they call their world - if they are still aware they are on a world at all...’

It was another ball of rock and iron, more or less like Earth, with a scattering of oceans, ice caps, clouds. But where the Rustball had been almost all iron, this world was almost all rock, right to its core.

‘It is a Dirtball,’ Denh snickered.

Reath said, ‘Another result of the vicissitudes of planetary  impact processing.’ He speculated that Baynix II was more like the Moon than Earth, a secondary product of a giant collision, sculpted from the mantle of some larger world.

Alia peered down uneasily. All these worlds seemed to be the products of random acts of immense violence. She couldn’t imagine how it must be to live on such battered fragments.

They crammed into a small shuttle, and Alia descended into the air of yet another planet.

There were oceans here, delivered as usual by comets, and a layer of atmosphere, mostly carbon dioxide. But the land was ancient, littered with the eroded shadows of features billions of years old, palimpsests of craters and mountain ranges. The native life, battered by radiation, had never progressed beyond single cells, hardy little radiation-resistant bugs. The circumstances of the Dirtball’s difficult birth had left it inhospitable: that shrunken core meant no significant tectonic renewal, and no global magnetic field.

And as far as Alia could see, humans had made little impression here. There were no cities, no farms. A couple of automated monitoring stations, themselves unimaginably old, stood silently, eroded and half-covered by drifting sand. And that was all.

‘So why are we here?’ Alia asked.

Reath grinned, and allowed the shuttle to dip close to the ground. ‘For them,’ he said, pointing.

Alia thought the formations on the ground were just geological. They were ridges, low, lumpy and irregular, the same colour as the sandy ground from which they rose. Reath gave her no more clues. Irritated by the mystery, and the sense that everybody knew more about what was going on than she did, Alia refused to ask any more questions.

The flitter landed. The gravity was a little less than standard, not uncomfortable. They disembarked, and waited for the local Mist to prepare them. Alia felt filters in her nose and throat close up against the corrosive dust suspended in the air, and oxygen coolly hissed into her lungs.

She walked up to the rocky formations. From the ground they looked like low, eroded ridges, pushing up from the flat earth. There might have been fifty of these features, lying  parallel, their worn summits rising some forty metres into the air.

It wasn’t until she was almost climbing on the first of them that she recognised what it was. Suddenly it snapped into focus - that thin ridge that pushed into the ground, those deep craters, the smooth bulge above - this worn morphology wasn’t random at all.

‘Lethe,’ she said. ‘It’s a face. A human face.’

The ‘ridges’ were like statues of human forms, fallen statues each two or three hundred metres tall. Tremendous arms, legs, torsos rose out of the dirt. On one especially well-sculpted hand four fingers and a thumb were clearly visible. The drifting sand had half-buried the figures - or perhaps they had been left this way deliberately, for the sculptors’ own unimaginable purpose. The great face before her was shoved into the dirt, so only one eye, one nostril, half of an open mouth was left exposed. Around half-open lips was a spill of sand of a different colour, a denser, blue-purple hue, as if it had been vomited out of that rocky mouth. She could have climbed into the great socket of the one exposed eye. But there was an odd sense of watchfulness about that empty pit, she thought uneasily.

‘It’s astounding,’ she said.

Bale nodded. ‘I know.’

‘But what is it for?’

Bale only smiled.

Reath seemed less interested in the statues than in the sand in which they lay. He squatted on his haunches and lifted a handful of dirt, letting it run through his fingers. ‘This was the bed of a lake, once. Or perhaps an ocean. These grains are clearly water-formed - see how they are rounded? But the ocean surely vanished billions of years ago.’

Alia confronted him. ‘What have these monuments got to do with me?’

‘Monuments?’ He got to his feet, a bit stiffly. Pooling ocean-floor sand in his palm, he rubbed the rounded grains gently. ‘Almost all these grains are of silicate materials. Silicon is ten times more abundant than carbon in Earth’s crust, you know - and presumably several times more abundant still here on this ball of sand. Have you ever wondered why it  should be the scarcer carbon, then, and not the more abundant silicon, that emerged as the basis of Earth life?’

Alia snapped, ‘Everybody knows that. Because carbon can form multiple bonds. Carbon can make molecules that are complex enough to store a genetic code.’

‘True, true. But you can form complex structures of silicon, at least in its crystalline form...’

‘So what?’ Alia knocked his hand, scattering the sand grains. ‘Reath, I’ve had enough of this. What are we doing in this sculpture park?’

Reath seemed a little lost. He looked down at his feet, as if the grains she had spilled were the only ones on the planet. ‘It was the Campocs who brought you here,’ he reminded her.

Alia was distracted by a spark of light that shot over the arc of the sky. It was a ship, she saw immediately. Moving gracefully it descended towards this plain of sand, and as it neared she made out its details, complex, fragile, beautiful.

It was undoubtedly a shuttle from the Nord. As soon as it landed a hatch popped open and a woman climbed uncertainly out. It was Drea. Alia ran.

 

Drea stumbled a little in the unfamiliar gravity, and she coughed as the Mist kicked in. But then she ran too, heavy-footed across the sand towards Alia. The two of them collided in a tangle of limbs, laughing.

Alia felt unreasonably joyful to see her sister. ‘Thanks for coming all this way,’ she said.

‘I’m not sure if I had a choice.’ Drea smiled. ‘A summons from Reath is pretty forceful. Anyhow I missed you.’

‘And I you. You’ll never know.’

A dusty breeze stirred Drea’s hair body fur. ‘I’ve got to tell you - on the Nord they’re having a constellation naming ceremony.’

This happened every decade or so, as the stars, slowly shifted across the Nord’s sky by the ship’s sublight crawl, adopted new configurations. The names of the new patterns were chosen by popular votes, amid much friendly rivalry.

Alia winced. ‘I wish I could be there.’

‘They are going to name a constellation for you, Alia!  It will be called “The Skim Dancers”. Everybody voted for it.’

Alia grabbed her sister’s hands. ‘So you’re in it too!’

‘But it’s you they are proud of, Alia. Everybody is. Although nobody’s quite sure what you’re doing out here.’ She glanced around. ‘Not much of a place, is it?’

Alia said, ‘Mostly I’ve finding out unpleasant things about myself. I’m sorry.’

Drea looked mystified. ‘Sorry for what?’

Alia smiled. ‘For pulling your fur when I was three...’

‘And I’m sorry too.’ It was Bale; he had come to stand a couple of metres away from the sisters.

Alia introduced him quickly, and the other Campocs. But the Campocs didn’t acknowledge Drea, who suddenly seemed lost, turned in on herself. Alia’s unease quickly deepened. She glanced at Reath. He looked very uncomfortable now, but he stared at the ancient sand at his feet.

She turned back to the Campocs. ‘What’s going on here, Bale? Why is Drea here? And what are you sorry for?’

His smile was thin. ‘For what we have to do.’

‘What are you talking about?’

Drea staggered.

 

Alia grabbed her sister’s shoulder to support her. Suddenly it was like handling a doll; Drea’s limbs shook loosely, her head lolled, and a line of spittle leaked from the corner of her mouth.

Alia turned on Bale. ‘What have you done to her?’

‘Alia, you must understand that—’

She hit his shoulder. With her long space-dweller’s arms she was capable of delivering a powerful blow, and she sent him sprawling in the dirt. He gaped up at her, his mouth a round circle of shock.

Denh and Seer came to stand between her and Bale, and stared at her warily. ‘Don’t hit him again,’ Denh said. ‘She isn’t being harmed.’

‘But you’re doing this to her.’ This was the other side of their interconnection, she thought, the dark shadow of the cosy family gatherings she had seen on the Rustball - this power to reach into the head of a stranger.

Bale got shakily to his feet. ‘She’s in there. She’s safe. It’s just that she can’t - connect.’

Alia stared at Drea’s slack face. ‘Safe? She must be terrified.’ She turned on Reath. ‘Did you know about this?’

He looked shocked. ‘Of course not. They asked me to bring Drea here, but for you, not for this. I knew of this world, the statues - I thought it would be educational. I didn’t anticipate this!’

For the first time she saw truly how weak he was, and how little help she was going to get from him to resolve this sudden crisis. ‘Do you know what they intend?’

Reath grimaced. ‘Don’t you?’

She stared at him. Then she closed her eyes. She was aware of the minds of the three Campocs, but they were closed to her, hard black spheres in her universe of thought. And Drea was there, a tiny bright thing, trapped and struggling in a cage.

She opened her eyes and took deep breaths. The Campocs were not Transcendents, but they were powerful beyond her knowledge, and they were malevolent. She was effectively alone here, beyond help from anybody. And all the time she was aware of that frightened, trapped little creature in her sister’s head, who utterly depended on what she did next. She was trembling, as much from fear as from anger. Some Transcendent she was going to make! But she had to find a way through this. She clung to her anger; it would be more useful than fear.

She glared at Bale. ‘All right. What do you want with her?’

‘Why, nothing. We want you. Or rather we want you to do something for us.’

‘Then why not just take me, rather than her?’

‘That wouldn’t be enough,’ Bale said. ‘We need you to act freely.’

‘I’m not free if you are holding my sister!’

‘Then without our conscious commands. You have to want to work for us, Alia.’

‘How long are you going to hold her?’

‘As long as it takes.’

‘For what?’

Reath stepped forward. ‘I think I understand. As long as it takes for you to join the Transcendence, Alia. Do you see? Through your sister they hope to control you, and through you they hope to gain some leverage over the Transcendence itself.’

The thought seemed shocking to Alia, almost blasphemous. ‘How dare you challenge the Transcendence? And to do it in such a base way, through taking a hostage-’ The contrast between the audacity of their ambition and the shabbiness of their methods was astonishing.

‘We have no choice,’ Bale said grimly.

‘We are frightened,’ Denh said.

‘By the Redemption,’ Seer finished.

‘The Redemption? Witnessing? What’s that got to do with anything?’ She stared at them, baffled, angry, increasingly scared.

Reath said with a trace of his old firmness, ‘I think we need to talk this out. But not here, standing in the dirt. Come. Let’s go back to my shuttle.’ He looked uncertainly at Drea. ‘Can she—’

Alia took her sister’s hand; her fingers were limp. ‘Come, dear. It’s OK.’

Perhaps the Campocs’ grip on Drea’s nervous system relaxed a little. Her gaze was as unfocused as before, but in response to her sister’s gentle pressure she took one step, two, stumbling like a baby. Alia sensed that the trapped creature in its cage was a little calmer, slightly reassured. But, glancing down, Alia saw urine trickling helplessly down Drea’s leg, soaking her fur, pooling on the sand of the Dirtball. ‘I’m sorry,’ Alia whispered to her sister as they walked. ‘I’m so sorry.’




Chapter 21

I endured another flight back across the Atlantic, again at John’s expense. This time I mostly slept through the journey, though that seemed a waste of the facilities on offer. Back in Florida I slept off my jet lag over a night in a Miami hotel: sooner that than face the family again so soon.

Then I set off on a train journey to Oklahoma City.

I was taking George’s advice. Trying to find out about the impact of gas hydrates, I was going to consult the oracle - which was an artificial sentience called Gea, the ‘Global Ecosystems Analyser’, being run out of the University of Oklahoma. Gea was the keystone of the Centre for Climatic Modelling, which reported to a Stewardship agency called the Panel on Biospheric Change.

It was a long ride. The train took me across the Oklahoma flatlands, vast stretches of scorched brown earth littered with abandoned farm buildings. Green things grew only where sprinklers sent sprays of water high into the air. This was the twenty-year drought, as the media called it. Old news. I turned away to read a novel on my softscreen.

When I got to the end of the line, I was astonished to find Shelley Magwood waiting to meet me off the train.

 

I’d booked myself a hotel room, but when I told her the name of the place Shelley tapped her ear, cancelled my reservation and booked me somewhere better at her company’s expense. ‘Call it an investment,’ she said.

At the hotel she gave me an hour to unpack and shower. Then she hired us a big two-person rickshaw and took me through the city.

The centre of Oklahoma City turned out to be quite attractive. It was a mixture of lakes, parks, landscaped hills and  stylish buildings, all connected at the very centre of the city by a peculiarly elaborate system of walkways and tunnels. The place seemed to work on a human scale, which meant that it had survived the disappearance of the automobile pretty well. But many of the buildings were twentieth-century stock, and they showed their age in crumbling concrete and cracked fascias. There was plenty of Paint, too, glittering silver or gold in the sunlight.

And the scouring of the twenty-year drought reached even here, the heart of the state capital. Sprinklers spun and spat, and many of the green spaces were roofed over with filmy plastic envelopes. The city was a vision from one of my old science fiction novels, I thought, a domed colony stranded on a desert world.

Shelley kept up a kind of tourist patter as we travelled. It seemed she had spent a year here on a consultancy assignment, and she was fond of the place. ‘You ought to go see Route 66,’ she said. ‘Have you ever heard of that? Once the most famous road in America, the Mother Road - who said that, was it Steinbeck? Now stretches of it are an automobile-age theme park.’ She grinned. ‘They actually have working gasoline cars, and motels and roadside diners. They even have halls where they pump in toxic fumes so you can smell how it was when we were kids. It’s a long, thin museum. You have to see it to believe it.’

She took me to a frontier-age restaurant and ordered us T-bone steaks, rectangular slabs of meat so vast they literally covered the plates they were served on. ‘But don’t worry,’ she told me as she tucked in. ‘The cows are cube-shaped and the meat is gen-enged. You can eat this stuff all day and you won’t get fat.’

She was good company, small, neat, bright, her cropped-short dirty blonde hair gleaming with gel. Her energy and enthusiasm for her life and her work always lifted me. But she hadn’t answered any of my questions.

‘Shelley - what the hell are you doing here? I’m not sorry to see you. But why?’

‘What you told me about the gas hydrates made me think. It does sound like we’re all sitting on a time bomb, doesn’t it? I’d like to know what Gea, the big computer suite, has  to say about that. I’m curious.’ She grinned and wiped her mouth; she’d reduced her steak to a few shreds of gristle. ‘Also I’d like to see Gea herself.’

‘Herself?’

She shrugged. ‘Her choice to be female, apparently. She, it, is one of the most powerful software suites in the world, after all. Computer science could be revolutionised, if they ever figure out how she works.’

‘And that’s all,’ I said heavily.

She took a mouthful of her gen-enged steak to stall answering. Then she said, ‘Well, Michael, there are a lot of people out there concerned for you.’

‘Oh.’ I sat back. ‘I get it. The ether has been buzzing with chatter about me again. Who called you? John? Uncle George?’

‘If you don’t like people talking about you, you ought to make your address books private.’

I felt impatient. ‘Shelley, I’m not meaning to offend you. Really, I’m glad you’re here. But I’m fifty-two years old, for God’s sake. I don’t need nursemaiding.’

‘I’m not offended. If you offended me I wouldn’t be here. OK, your uncle asked me to keep an eye on you. But I wouldn’t have come just to babysit. Anyhow I like the steak,’ she said pragmatically.

Hovering trays came scooting silently over the floor, and long killer-robot tentacles snaked out to clear away our plates. Shelley waved her hand over the tabletop; a small embedded softscreen glowed with numerals, showing our tab, and she tapped the screen a couple of times to add a tip.

 

From the capital we took a pod bus south to Norman, the base of the University of Oklahoma.

On the edge of the campus we were met off the bus by Doctor Vander Guthrie. He was a software animist by profession, and, it turned out, a kind of customer liaison officer for the facility of which Gea was the heart. Aged maybe thirty, he was tall but stocky, powerfully built. He was plainly dressed in a check shirt, jeans and cowboy boots. And he had a startling, completely inappropriate shock of sky-blue hair.

Vander embraced Shelley, a bit stiffly. Of course they had  worked together before; sometimes I got the impression that Shelley had worked with everybody on the damn planet.

Vander led us to a small electric bus which would take us to the computer centre. We crowded in, facing each other, knees touching. The bus jolted forward and carried us through the campus. Vander was nervous, his movements abrupt, even clumsy. But he seemed genuinely glad to see us. It turned out that meteorology had been a specialist study of this place for decades, even before the Warming had kicked in at the end of the twentieth century. Back then they used to think the big problem was tornadoes.

‘So this was a logical place to found the world’s premier climate-modelling software suite,’ Vander said. ‘However most of our visitors are politicians looking for an excuse not to sign up to some treaty or other, or else media types looking for yet another gosh-wow end-of-the-world story. Not that we don’t come up with plenty of those here,’ he said with bleak humour. ‘So to have a couple of engineers come visit is a vacation for me.’

Vander Guthrie was a mass of contradictions. When he moved I could see the bones and muscles working under his checked shirt, as if he was some over-engineered simulacrum of a human being. But his diction, vaguely Bostonian, was very precise, academic. And he had that mop of electric blue hair, which I couldn’t help staring at. He was obviously an early casualty of cosmetic genetic engineering.

His eyes darted nervously; his character cowered within that huge sculpted body.

If this was a prime choice for a customer liaison worker, I wondered what kind of meatballs they must have behind  the scenes here. Some things about software projects never changed, I supposed.

The bus decanted us at a fancy-looking theatre. Inside was a brightly lit auditorium, with banks of seats, a deep stage that looked capable of displaying big three-dimensional VRs. ‘I have to put you through our orientation session,’ Vander said apologetically. ‘Federal law.’ He ushered us to the middle of the front row, and with an odd spurt of athleticism he vaulted over the seat backs to take a place in the second row. Then he clapped his hands, and the lights began to dim.

On the stage, a huge imaged-from-space portrait of the Earth assembled, finely detailed, heartbreakingly beautiful. I could see the big swathes of spreading desert around the mid-latitudes, the peculiarly spangled effect over much of South America that showed the break-up of the rainforest, and the deep blue of the North Pole, a spinning ocean without a trace of ice. A grave voice began to intone, reeling off statistics about changes in forest cover and ocean temperatures.

‘You say it’s the law that we have to sit through this,’ said Shelley sarcastically.

‘Well, so it is,’ Vander said defensively. ‘For one thing your reactions to the displays are being monitored, non-invasively. There are plenty of crazies out there who seem to think climate change is a good thing, or anyhow something ordained from on high. To them Gea is a kind of quantum-computing anti-Christ. Also the indoctrination stuff might actually help you figure out Gea’s results, assuming she actually produces something in response to your query about those methane hydrates.’

‘She doesn’t always?’

He seemed offended I even asked. ‘She isn’t a calculating machine, you know. You don’t just turn the handle. Anyhow the overview is often useful. You wouldn’t believe the fantastic ignorance of some of the pols and other celebs we get trooping through here.’

Before us, the automated presentation was getting into its stride.

The Global Ecosystems Analyser was the pinnacle of efforts to model and predict the Earth’s dynamic natural systems in toto that dated back to various pioneering turn-of-the-century studies. Gea was sponsored and run by a consortium that included the World Resources Institute, the World Bank, and UN development, education, refugee, environment, agriculture and other agencies. All of this was coordinated by the Panel on Biospheric Change, a central committee of the Stewardship itself.

‘The politics behind Gea are a mess,’ Vander said ruefully. ‘It’s nearly as complicated as the climate modelling, and a lot less useful...’

Data poured into Gea from a whole range of sources.  There were real-time downlinks from satellites, and from a mesh of miniaturised systems embedded in the fabric of the planet. ‘Inside every softscreen sold since 2040,’ Vander said proudly, ‘there is an environmental monitor with a direct link to the Gea suite.’ Then there were streams of secondary data, slightly less current but no less vital, on demography, biodiversity and agriculture. Even relevant peer-reviewed science papers were thrown into the mix. Thus Gea monitored every aspect of the world’s climate and geography, the oceans and atmosphere and the global circulation patterns - and, not least, the impact of humanity.

Vander said, ‘The trick is to think of the ecosystems as vast machines. Gea captures information on their inputs, such as climatic conditions, geological changes and human-induced changes, and on the outputs they provide for us, such as food, water purification, nutrient cycling, even tourism income - and less direct benefits such as biodiversity. She follows trends as transient as day-to-day fashions for wearing different gemstones in your ear stud, which might impact mining activities, all the way up to the gradual billion-year heating up of the sun, which will - might - one day render the Earth uninhabitable altogether. This is hard science, however. Everything is interconnected, in a messy way.’

I understood what he meant. The science of the very big and the very small are relatively simple: stars and quarks alike are governed by simple laws. It’s in the middle scales that things get tricky. This was why I had always been attracted by engineering. You couldn’t compress life, or indeed the weather, into symbols or codes: the biosphere was its own story - and so it was unknowable to any human mind. Maybe not to Gea, though.

The display moved on to some partial solutions Gea had already generated. Vander grimaced. ‘The sales pitch,’ he said. ‘You wouldn’t believe it, but we have to fight to keep our funding up.’

Gea had produced some assessments on what was called a ‘sub-global’ scale. We were shown examples from North America - chosen, no doubt, because we were in an American facility. All over the world glaciers were melting. In the  short term the release of huge volumes of pent-up glacier-lake waters could cause catastrophic flooding; that had happened in Peru, Nepal and northern Italy. But in the longer term the melting was even more disastrous, for the glaciers actually served as frozen reservoirs. The presentation - with dismal images of shrinking patches of old brown ice, floods, dwindling rivers, people queuing at standpipes - told of how Gea’s modelling had helped communities in California adjust to a thirty per cent loss of drinking water over the last decade without catastrophic dislocation.

The presentation moved on to an even more local problem: the twenty-year drought that afflicted the central plains of America, including Oklahoma. The crucial causative factor was, again, the heat delivered by the Warming. Hotter seas pushed moist air higher than it used to go, causing heavier rain in the tropical regions, but that meant a paucity of rain for a mid-latitude belt around the globe. In America this was actually a reversion to conditions that had prevailed eight thousand years ago, when the corn belt had been a ‘prairie peninsula’. American farmers had it tough, but again warnings by Gea had given them time to prepare. Images of dust bowls and bleached cattle bones from Tajikistan in central Asia showed how bad it might have been.

‘Gea can’t solve the climate problems,’ Vander said. ‘That’s not her job. But by showing us the future reliably she can help us cope with the human consequences.’

We listened to this dutifully for a while. It was even well presented. But it was very familiar stuff. And as Shelley whispered to me, ‘Why is it that the collapse of the environment always reduces to a set of dreary lists?’

Vander Guthrie seemed more interested in the software engineering that lay behind Gea than the climate modelling itself. As the show went on he leaned forward and began to gossip in whispers. ‘Shelley tells me your uncle worked through the Age of the Help Desks.’

Vander seemed to have a genuine interest in the history of his discipline. His job, though, was only a remote descendant of the software analysis George had once made a living out of. He described for us new design paradigms based on something called ‘surface binding’. This meant breaking  down Gea’s model of the world into self-contained modules. ‘So Gea has a model of global rainfall patterns, say,’ Vander said, ‘and another on ocean heating. One affects the other, of course. But to figure out how, Gea has to let her model oceans “drive” the rainfall models in a realistic way. It’s not a question of software protocols, you see. It’s as if it were real. The communication between sub-models is not symbolic, it’s experiential. And that offers Gea a much greater richness of consciousness and experience than we have. You see? She is like a community of minds, but minds linked by direct experiential channels.’

I exchanged a cautious glance with Shelley, keeping my face carefully straight. The geek with the blue hair was actually something of a mystic, it seemed. However there was something quite moving in the way he described all this, as if he actually envied the complex entity he devoted his life to serving.

He went on, ‘Of course design philosophies are only at the bottom level of the creature we know as Gea. You don’t  program Gea, any more than your mother programmed you. My job title is animist. Remember we’re dealing with a mind here, a conscious entity. I didn’t design her; none of us did. I can’t even necessarily measure her output. How do you calibrate playfulness, joy, beauty, sorrow, fear?’

‘And you can’t control her?’ I asked uneasily.

‘Why do you use that word? This is a climate-modelling system,’ Shelley said scornfully. ‘She isn’t a killer robot with laser-beam eyes. What harm can she do?’

I shrugged. ‘Lie to us? If she’s so smart, how would we even know? And then, when we build the flood barrier in the wrong place, or stimulate algal blooms in the ocean when we should be containing them—’

Vander Guthrie smiled, a bit wearily. He’d heard all this before. ‘The Frankenstein complex? I wouldn’t worry. Gea is actually sentient, remember. And with sentience comes responsibility. Conscience, if you will. And, believe me, for a creature as aware as Gea, that’s a deep inhibitor indeed...’

The image froze. Vander raised a hand to his ear, as if someone had called him. He grinned at us. ‘She’s ready to see us.’
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To reach the Gea facility itself, Vander led us across a broad, empty plaza, eerily bare of trees or benches. At the centre of this circle of concrete was set a building, an unprepossessing box, squat and windowless. As we hurried across the empty plaza I was aware of camera drones flitting in the air, and before my eyes smaller motes danced in the bright daylight - more security drones, tiny ones. Even the floor beneath our feet looked smart.

Vander talked nervously as we walked. ‘You can see we wrap our baby up pretty tightly. Ideally she would be dispersed, maybe even buried underground. But the logic of her architecture dictates that’s impossible.’ With a super-powerful computer, aiming for the highest processing speeds, you always designed for small distances to minimise lightspeed delays between components. But that very density made for its own problems - notably the production of an immense amount of heat, which was no doubt why Gea’s physical manifestation was stuck out here above ground. Vander said, ‘But we’ve done our best. This block is as robust as most nuclear power plants. You could drive a plane into it and we wouldn’t even notice.’

I felt terribly exposed out there. But I could see the logic; this open space, saturated by sensors, was so wide it would have been impossible to smuggle across any kind of harm-making device. Vander also warned us that our behaviour was being monitored for evidence of ‘inappropriate feelings’. I hoped that awe and dread would not be regarded as too ‘inappropriate’.

We reached the blockhouse. The wall itself sparkled with embedded processors. Vander palmed a control set in the wall, and a door slid aside out of sight. We hurried inside, with Vander waving us in anxiously; a deafening buzzer sounded the whole time the door was open. As the door soughed shut behind us drones clustered in the air around us, glittering with lenses.

Inside, the blockhouse was brightly lit by strips set in the roof. It looked even smaller inside than from outside, and was crowded with scaffolding where technicians in white coats and hairnets laboured at terminals, or waved their  hands in the air to manipulate VR interfaces. Some of them peered down at us suspiciously.

Vander led us to a corner of the blockhouse. A small room, not much bigger than a toilet cubicle, had been partitioned off; a light shone red above the door. We had to wait outside until Gea was ready for us. Vander seemed tense, as if his god was stirring.

At the centre of the facility was an installation of support gear and instrumentation. The heart of it was a sphere, jet black, only a couple of metres across. The sphere was embedded in a framework of clumsy-looking engineering, ducts and pipes and huge flaring fins. Most of this gear seemed to be refrigeration plant, labouring to keep that central sphere cool. But wires snaked out, and laser light flickered around it, the visible signs of data chattering into and out of the sphere.

At the core of Gea was a quantum-computing processor, Vander told us. Inside that jet-black sphere the intertwined strands of possibility that make up our actuality were picked apart, and each separate strand used, remarkably, as a computing channel. The subtle use in computer processors of strange quantum effects like entanglement and superposition had actually driven forward the basic science of quantum physics. But still, nobody really understood how these machines worked - nobody human anyhow.

‘Gea and her kin have already far surpassed us in raw intellect,’ Vander said worshipfully. ‘Take mathematics, for instance. There hasn’t been a single basic proof achieved by an unaided human in thirty years. Nowadays the computers do the proofs. Our job is to dig into what they’ve discovered and prise out the implications. We are intuitive, emotional; we still have a guiding role to play. But the computers are the intellects now. We will never again be able to grasp what they are doing.’

‘Never? That’s a strong thing to say,’ Shelley said.

‘I mean it. At the heart of Gea’s biospheric modelling is a nonlinear problem with millions of interacting variables. But our brains are hard-wired for a world with a mere three dimensions, so we can go no further than problems with a handful of variables, because we can’t visualise the solutions. And that’s our fundamental intellectual limit. Gea can see  the qualitative content of an equation: she sees the babbling brook in the equations of fluid mechanics, the rainbow in the formulae of electromagnetism. We just can’t do it.’

‘OK,’ I said uneasily. ‘So what’s the future for us?’

He laughed. ‘Frankenstein again? There’s nothing to be afraid of. I told you. I know Gea as well as anybody can. The smarter you are, the more you comprehend, the more you love.’

‘Love? You really think Gea loves us?’

‘Oh, yes,’ said this strange guy with his cowboy body and blue hair and geek-scientist manner. ‘Gea won’t let any harm come to us, if she can help it.’

Shelley asked, ‘So what are we waiting for?’

‘For Gea’s response.’

I glanced at Shelley, who shrugged. I said, ‘Vander, are you kidding? You have to wait around until she feels like coming online?’

He looked faintly embarrassed, and he tousled his mop of blue hair. ‘Gea is, um, contrary sometimes. There’s a basic contradiction in her existence which torments her, I think. You see, she’s a climate modeller. She knows that heat dumped into the environment worsens the problems the climate faces. But she knows that when she runs, her hardware stratum itself generates a lot of heat. You see the paradox? And therefore—’

Shelley said, ‘You have to coax her to come online, and as soon as she gets the chance she turns herself off again for fear of making the problems worse. Do I have that right?’ She stared at me, and we both burst out laughing.

Vander seemed offended. ‘Believe me, in the brief fractions she is online she can achieve far more than most minds on the planet, artificial or otherwise—’

The light on the wall flashed.

Vander whooped and punched the air. ‘There she is!’ He tapped his ear.

Shelley asked, ‘Is that her? What’s she saying to you?’

He glanced at me. ‘It’s not me she wants to talk to. Michael Poole - it’s you.’ He actually looked jealous.

With a faint horror-movie creak, the door to the little partitioned booth swung open.




Chapter 22

Reath set up a low tent alongside his shuttle. Servitor machines brought out seats, and bowls of food and drink.

They sat in the shade: Reath, servant of the Commonwealth, the three Campocs as stolid and alike as the enigmatic statues that lay in the dirt, and Alia and her mind-neutered sister. Alia tried to feed Drea, but the Campocs’ control remained too tight to allow it.

And they talked about the Transcendence of Mankind.

Bale said, ‘We all do it, you know. Witnessing. Every human in the Commonwealth is a Witness; every child is given a subject, somebody from the past to study. Everybody. This is the law, the mandate of the Transcendence.’

This was a commonplace. ‘And? So what?’

Bale said heavily, ‘Have you never wondered why the Transcendence wants us all to peer into the past?’

Alia looked uncertainly at Reath, who returned her gaze calmly. ‘Studying the past helps me understand the present. Michael Poole helps me understand myself—’

Denh guffawed. ‘You think the Witnessing programme - the huge expense of giving every kid in the Galaxy a Witnessing tank - is for the benefit of you, of us?’

Seer said, ‘Nothing the Transcendence does is for your benefit, but for its own. You must always remember that.’

Alia frowned. ‘All right. So why is the Transcendence so interested in the Witnessing?’

‘Because,’ Bale said, ‘the Transcendence is tortured by regret.’

The Transcendence was at a cusp in its destiny, they told Alia. Coalescing out of a gathering of humans, it already soared far above the capabilities, even the imaginations, of its constituent members. This was an extraordinary moment  in the evolution of life itself, so it was believed, as the Transcendence looked forward to the possibilities of an unlimited future - literally; it anticipated infinity and eternity. Soon, in any meaningful sense, the Transcendence would become a god.

But not yet. In these final brief moments, the Transcendents were still human. And they were not content.

All this was an abstraction to Alia, a matter of theology. Despite her training with Reath the Transcendence itself was still only vague in her imagination. What could a god  want? ...

The Campocs thought they knew.

The Transcendence understood the cause of its own anguish very well. It was the past. Of the trillions who had lived, most humans’ lives had been dominated by pain and fear, their only saving grace being that they had been short. But the past was the root from which the mighty tree of the present had grown. So how then could the Transcendence give itself up to the bliss of an unlimited future, while its base was stained with the blood of all those who went before, and had lived and died in misery? Somehow the past had to be redeemed, for if not the goal of perfect Transcendence could never be reached; there would always be a deep flaw beneath the shining surface, a worm in the apple.

And so, under great programmes administered by the Commonwealth’s Colleges of Redemption, every human child was made a Witness, as Alia had always studied the life of Michael Poole. You were assigned one character, one life thread drawn from the tapestry of the past, perfectly imaged with unimaginable technology. Any and every life was available to be remembered in this way - and not just the significant and famous, like Poole. Every last one of them needed to be treasured, and remembered. Every one.

Alia shook her head. ‘I never thought it through. To catalogue the whole of the past, to make everybody a Witness - and to Witness everybody—’

Despite the tension of the situation Reath smiled. ‘We humans have always been bureaucrats. And the Transcendence must be supreme in this aspect of our nature, as it is in everything else!’

But it was expensive. Though it was far from complete, soon the Redemption programme, in all its manifestations, was absorbing a significant portion of the energy budget of the Transcendence itself, and so of the combined powers of mankind.

Bale was watching her carefully. ‘And that’s what we’re worried about.’ He stood up. ‘I will show you something. Come, we will walk to the statues. Your sister will be safe here, I promise.’

Alia glanced at Reath, who shrugged, out of control of events once more. Drea just sat passively. Reluctantly Alia pushed back her chair.

They returned to the fallen statues. Once more Alia stood before that monumental face.

Bale stepped forward. He bent and gathered up some of the strange bluish sand she had noticed piled by the mouth of the statue, and dug out a little more from its eye socket. ‘Alia, do you know what this is?’

‘Sand,’ she said bluntly.

He shook his head. ‘No. This is breath. And these are tears.’

The fallen forms were more than statues. They were humans.

 

In the age of Bifurcation that had followed the triumph of the Exultants, most post-human forms had been more or less similar to the basic human stock - like the heavy-gravity forms of the Rustball, or the aquatic creatures of the water world, even Alia’s own low-gravity design. And rarely had the bounds of carbon-water chemistry been broken.

But in some places even those basic parameters had been ignored.

Though silicon chemistry was not as favourable a substrate for life as carbon, in some places, by chance, it did arise, such as here on Baynix II, the Dirtball.

There had been silicon-based life forms on this silicon-rich world, native forms, long before humans arrived. And when humans came here, they chose to download their children into the silicon, rather than any carbon-chemistry medium: they had made them into these statues.

What a strange thing to do, Alia thought.

‘Silicon isn’t an ideal information storage medium,’ Bale said. ‘Not as good as carbon molecules. But in its crystalline form you can make complex structures, store as much data as you like. There are ways to copy the lattice structure, so you can reproduce; there can be divergent forms, mutations - evolution. Of course while we breathe out carbon dioxide such creatures would breathe out silicon dioxide - sand.’

Alia stroked the immense sandy cheek of the stone form before her. ‘Life would be so terribly slow.’

‘Oh, yes,’ Bale said. ‘But time is only perception. If you watch them over a century or so you can see them churn around in the sand...’

‘Why keep the human form at all?’

Reath shrugged. ‘Sentiment? We evolved with human morphology, after all; perhaps we are more deeply wedded to it than we know.’

Alia walked around the head of the statue. She felt compelled to keep away from the line of sight of those immense graven eyes, though surely they could not see her; to this chthonic man she would be a flash of motion, gone in an instant. ‘So now I know what these statues are. I still don’t know why you brought me here.’

Bale regarded her gravely. ‘These people made their children into crawling things of stone, a form as remote from the basic human as it is possible to imagine. Why do you think they would do such a thing?’

Alia thought it through. ‘Because they were refugees. They had to hide.’

‘Yes. And by abandoning the carbon-chemistry substrate they made themselves all but undetectable, even by a remote sweep for life. Nobody would expect to find humans hiding in stone.’

‘Who were they hiding from?’

‘Who do you think?’ Bale said.

‘Oh. Other people.’

Bale touched the huge hand of the statue. ‘We don’t know why they were fleeing. But after all this time, the desperation remains. Now can you see how much the Transcendence has to regret?’

Yes, Alia thought. And no matter how you try to achieve Redemption - no matter if every human who ever lived from now on spent her entire life on Witnessing - there would always be more pain: a bottomless pit of it.

Bale watched her sharply. ‘There. You see it, don’t you?  The Transcendence is striving for a goal that is unachievable. That’s what we think. Yes, we are suspicious of it - and we aren’t the only ones. More and more of mankind’s resources are being poured into this sink of pointless ambition. Is there no better way to spend our wealth and power? And - what if full Redemption can’t be achieved - what will the Transcendence do then? Alia, we think the Transcendence is approaching a crisis.’

Reath seemed shocked by this talk. ‘You must not anthropomorphise in this way. The Transcendence is not human,  remember. It is more than human. And it has a cognisance beyond our petty comprehension. Even its regret is super-human! You must not imagine you are capable of understanding it.’

Bale bowed his head. ‘Perhaps not. But we fear it. We are all affected by the Transcendence, as a planet is ruled by the sun it circles. And if the sun becomes unstable... We want to know, Alia. We want to know what the Transcendence plans to do next - and perhaps we can have some influence over it.’

Reath said heavily, ‘And that’s where Alia comes in, is it? You see her as your way into the Transcendence.’

Bale spread his hands, looking helpless despite his squat, powerful build. ‘We don’t know what else to do.’

Reath stood before Alia, anger flaring in his eyes. ‘If you become a Transcendent, Alia, it must be for your own purposes, your own desires, not for his.’

Alia stared at them. Much of this discussion went far above her head, this philosophy, abstraction. But these theological disputes obviously meant a great deal to these men, enough for them to have put her sister’s life at risk. So what was she supposed to do?

She looked inside herself for guidance - and she thought of Michael Poole, the subject of her own Witnessing. What would Poole have thought if he could look ahead to this strange  future of ours? What would he think of us, this obsession with the past-would he think we were insane? And she remembered how Poole had looked at her, looked out of his Witnessing box, as if aware of her scrutiny. Perhaps the Campocs were right. Perhaps there was more to Witnessing and Redemption than she had been told.

There was only one way she could find out more, perhaps only one way to resolve all this.

She faced Bale and Reath. ‘I will go forward. I will continue on this path; I will go on to the Transcendence. But you are right,’ she said to Reath. ‘If I do enter the Transcendence it will be for my own purposes, not anybody else’s. Not even yours, Reath.’

He bowed his head.

‘Bale, I have listened to what you say. But I will promise you nothing. Nothing. And I will not act under duress. You will release my sister now.’

He faced her down for a heartbeat. Then he, too, bowed his head.

Alia heard a gasp. She looked back to the shuttle. In the shadow of the tent, Drea had slumped forward. The Campocs were clumsily attending her.

Alia turned back to Bale. ‘I thought you cared for me. But you betrayed me.’

‘Oh, Alia—’

‘If you ever harm any of my family again, I will make you pay.’

He said nothing, and he tried to keep his mind closed to her. But she sensed fear. Good, she thought. Perhaps there will be advantages to being a Transcendent after all.

She began to walk back to Reath’s shuttle. ‘Are we done here? What’s next.’




Chapter 23

I peered through the door into darkness.

I glanced back at my companions. Shelley watched me with a lively curiosity, Vander with obvious envy. In their different ways, both of them longed to step through this door. But it was me Gea had asked for.

I stepped through the doorway—

 

Wham.

I was standing in the open air, under a glaring sun, beside a river bank. The ground was crowded with vegetation. The air was ferociously hot and humid.

When I looked back, the door and its frame had disappeared. I guessed I was in some kind of immersive VR. But there had been no sense of transition, none of the usual preparation, no lying down in a darkened place or a sensory-deprivation tank. I was simply here. Wherever here was.

I stepped forward. The river was broad, meandering, sluggish, working its way through a wide valley littered by marshes and swamps. Vegetation crowded, green and lush, vigorous. My fake-leather shoes slipped on the bare rock, or stuck in patches of mud. Sweating hard, I felt ridiculous in my shirt and jacket, clothes for Oklahoma City. I was not  equipped for this.

There was nobody about, no sign of buildings or vehicles. As far as I could see nothing moved, no animals crawled; there was no sound but the chirping of some insect. And not a single bird flew in the sky.

But with the shock of my immersion wearing off, I started to tune in to strangeness.

There were lots of mosses and ferns, and lining the river  bank stands of what I thought might be bamboo, but on closer inspection looked more like horsetails. Away from the river itself taller trees crowded in thickets, surrounded by an undergrowth of ferns and mosses. The trees were some kind of fern, I thought, with a woody trunk and leaves clustered in strange starbursts at the ends of their branches. They looked like ginkgoes, maybe. Elsewhere there were patches of scrub, low-lying ferns and something like heather. The place was oddly drab. Everything was a deep muddy green: there was no other colour anywhere, no flowers. And there was no grass, oddly.

I stepped close to the water and squatted down. I rustled the undergrowth, moving it aside. The leaves and fronds were heavy and damp; if this was VR the detail impressed me.

At last I found movement. I disturbed plenty of insects: centipedes, cockroaches, beetles. Snails and worms crawled through the mud by the water’s edge, and a dragonfly fluttered into the air on filmy wings. Again I was struck by what was not here: no bees or wasps, no ants, not a single termite mound. I made out a ripple in the water, a ridged back breaking the surface. It looked like a crocodile - but the head I glimpsed, the tail, didn’t look quite right.

Then something scuttled out from between my legs. I jumped back with a start. It was a little creature no larger than my hand, running on splayed legs. With four legs and a tail, it looked something like a lizard. But the shape of its head and body were subtly off, like a sketch made from memory. It scuttled back into the undergrowth.

And as I stared after the lizard thing, I heard a bellow, a deep, mournful sound. My heart pounding, I turned around.

Animals moved across the landscape, perhaps half a kilometre from me, a dozen of them in a scattered herd. They had massive barrel-shaped bodies, but their weak-looking limbs sprawled out to either side of them, and they moved slowly, clumsily. Their heads were big shovel-shapes with broad mouths. They were the size of cows, although there were a couple of smaller individuals, infants. But on those splayed legs they had a reptile-like gait; they looked like fat, land-going crocodiles.

The cow-crocs gathered around the tree ferns and dragged at their leaves with their big plated mouths. They didn’t seem to have any teeth. My anxiety subsided. Herbivores, then; I should have no trouble with them unless I got in the way of a stampede.

But then I made out a low, lithe shape slinking through the shade of a tree. It was smaller than the cow-crocs, maybe the size of a dog, with a bulky body and stubby tail. It had sideways-askew legs, another variation on the theme of crocodile. But there was nothing sluggish or ungainly about the way this creature moved, nothing stupid about the sharp eyes I could see gleaming in that blunt head.

I stood stock still. It was foolish to be afraid. This must be a VR, and VRs were full of safeguards; I should have nothing to fear. But this VR was of a density and richness like none I’d experienced before - and it wasn’t under my control.

‘Do you know what you’re looking at?’

I was startled. The voice was small, metallic, and it came from near my feet.

A toy robot, fifteen centimetres tall, stood on a patch of bare rock. Its shell was painted gaudy colours, red and blue and yellow, but the paintwork was chipped and scuffed, heavily played with. It had eyes like glass beads that lit up when it talked, and a tiny grill from which its insect-sized voice emanated. It didn’t even have legs, just moulded shapes concealing wheels. It rolled towards me now, and a friction mechanism crackled and sparked. It was pointing a ray gun at me, but I didn’t feel too concerned, as the ray gun and the arm which held it were just shaped tin shells.

‘I know you,’ I said. ‘You’re Uncle George’s companion. His home help.’

‘Not quite.’

‘What are you doing here? ... Oh. You’re Gea, aren’t you?’

‘You can think of me as Gea if you like.’ She spoke with that ridiculous cod-American toy-robot accent.

‘And you chose to manifest yourself as Uncle George’s robot?’

‘I used a form you are familiar with. What did you expect?’ She ran back and forth a little, sparking. ‘Actually this  form does the job. Although it’s sometimes tricky getting around.’

‘I bet it is.’ I glanced up the valley towards the shambling herd of cow-crocs. ‘Am I in the past? What are those creatures, dinosaurs?’

‘Not dinosaurs. Dinosaurs haven’t evolved yet.’

That yet chilled me. ‘They behave like mammals but they walk like reptiles.’

‘They are neither. They are a class from which true mammals will one day evolve. The palaeontologists call them mammal-like reptiles. The big herbivores are called pareiasaurs. Those you see on the far side of the river - ’ a huddle of smaller, more nervous-looking creatures ‘- are a kind of dicynodont. The predator is a type of gorgonopsian.’

I glanced at my feet. ‘And the little lizards?’

‘They aren’t lizards. Lizards haven’t evolved yet, either. Some of them are reptiles called procolophonids. Others have no name. Only species which have left a distinguishable trace in the fossil record have names assigned by human palaeontologists.’

‘So how can you reconstruct them?’

‘Extrapolation, from traces in modern genomes, ecological-balance calculations, other sources. I am confident in the veracity of what you see.’

‘Oh, are you? Where am I, Gea?’

‘You are some two hundred and fifty million years into the past. This is an era known to the geologists as the Permian. If you want more precision—’

Two hundred and fifty million years. ‘That’s precise enough.’

‘Much that is familiar has yet to evolve. The whole hundred-million-year history of the dinosaurs, their rise and fall, follows after this time. There are no grasses yet, no flowering plants, no wasps or bees or termites or ants. There are no birds. And yet there is much that is familiar, deeper qualities.’

‘Yes.’ I thought it over. ‘All the animals have four legs, one head, one tail.’

‘The tetrapodal body plan is a relic of the first lungfish to crawl out of some muddy river onto the land, a choice once made never unmade; presumably all animal life from Earth  will always follow this plan. And there are deeper, persistent patterns in the nature of life: the dance of predator and prey, for instance.’

At the base of this ancient food chain were plants, insects and invertebrates. Little lizard-like creatures, like my procolophonids, ate the plants and insects, and in turn various carnivores munched on their bones. At the very top of the food chain were the gorgonospians, like the dog-like critter I had seen; gorgonospians ate pretty much everything, including each other.

‘This is the first complex ecosystem on land,’ the robot said. ‘But it is based on a web of food and energy flows nearly as complex as today’s. For such an ancient scene, it is remarkably rich.’ The tiny B-movie voice sounded even more ridiculous when she used words like ecosystem.

‘So why are you showing me all this?’

‘Because it is about to be wiped out.’ The robot rolled backwards. Her glass-bead eyes flashed. And the world changed.

 

I staggered. It felt as if the land surface beneath my feet melted and flowed.

And suddenly it was hot, a sweltering heat much more severe than the tropical humidity I had suffered earlier. It was dry, airless, and I found myself gasping; I tugged at my shirt, ripping buttons to open the neck.

The land had changed utterly.

The basic topography remained, the river and its valley, the eroded hills further away. But the river was low, a trickle in a plain of dried and cracked mud. And the green-brown blanket of life had shrunk back everywhere. The stands of ginkgo-like trees were bare trunks, lifeless. Only scattered bushes and low ferns, and smaller undergrowth plants, weed-like, seemed to be surviving. I saw none of the big cow-sized herbivores, or the dog-like carnivores that had hunted them. Suddenly this was an empty stage.

But still there was life here. An animal poked its nose out of a burrow, cautiously, like a badger emerging from its sett. Snuffling, the animal managed to expose a stand of mushrooms, pale and sickly, and it dug its face into their white flesh. This was a low-slung reptilian, about the size of a cat,  with the age’s characteristic croc-like splayed legs and wedge-shaped head. There wasn’t much flesh beneath its warty skin, and I could see the bones of its spine and ribcage.

It looked up at me, at the only biped on the planet. Its eyes were glazed, incurious. Then it shambled towards the river, seeking water.

The little robot was still at my feet, her glass eyes blank.

‘So what’s happened?’

‘There have been major eruptions,’ the robot said. ‘Far from here, in Siberia, too far away to hear or see. But they have had a global influence.’

They had not been volcanoes, I learned. Magma, ‘flood basalts’, had come seeping from fissures in the ground, and had covered vast areas.

‘When the eruptions began, the injection of dust into the air caused a snap freeze, a couple of cold summers. But since then the huge flows of basalt have been emitting carbon dioxide and sulphur dioxide.’

‘Greenhouse gases.’

‘Yes. The result is a rise in air temperatures, all around the planet. Life here was always precarious. Even a one-degree rise in temperature has been enough to kill off many plants, and the herbivores that fed off them—’

‘And the carnivores that fed off them.’

‘There have been few actual extinctions yet, but biotas have been disrupted, and populations of plant and animal species have crashed. The creature by the river is a dicynodont. Its habit of burrowing in the ground to aestivate has enabled it to ride out the worst of the heat where others have succumbed.’

‘Let me guess,’ I said. ‘Worse is to come.’

‘Bingo.’

Another snap transition; I staggered, shocked.

That baking sun had disappeared. Suddenly rain poured out of a cloud-choked sky, hammering on my head and shoulders hard enough to hurt - and I realised that the water was actually stinging me, like a mild acid. Hastily I dragged my jacket over my head. But there was no relief from the sweltering heat; the air was so humid it was actually difficult to breathe.

The robot stood patiently at my feet, rain splashing from its paintwork.

‘Shit,’ I shouted. ‘You might have warned me.’ I could barely hear my own voice above the roar of the rain.

‘The dicynodonts had no warning.’

‘More eruptions?’

‘Yes. The basalt traps are pumping out chlorine, fluorine, sulphur dioxide, as well as carbon dioxide. These gases are combining with the high air to form a cocktail of acids, hydrochloric, sulphuric, carbonic—’

‘Acid rain.’

‘Yes. The last of the trees and the larger plants are now being burned off. Animals are being flayed alive. Those dicynodonts still shelter in their holes, but there is nothing to eat but a few ferns and moss and lichen in crevices by the river.’

‘And it’s going to get worse again, isn’t it?’

‘Would you prefer a warning this time?’

‘Just do it.’

Another bewildering change.

The rain had cleared, the sky stripped of cloud to reveal the sun once more. But the sky was tinged a washed-out orange-brown, with barely a scrap of blue. I still stood beside the river valley, but it seemed much broader than before, its banks roughly scoured away. Its floor was littered with boulders and banks of gravel, and further downstream it was incised by channels that cut across each other like braided hair.

The land was bare rock. I couldn’t see a scrap of green anywhere: there wasn’t even soil cover. It was as if a great knife had scraped over the ground, cutting away all the soil and plants and trees, the animals and insects.

That robot still stood at my feet, unchanged, patient. I felt irrationally angry at her, as if she had caused all this devastation. I took a deep breath - and my lungs ached. ‘Jesus. I can barely breathe.’

‘Actually,’ the robot said, ‘I have used some artistic licence. If you tried to breathe the authentic air of this period you would shortly die of anoxia.’

‘What happened, Gea?’

‘Gas hydrates,’ she said simply.
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The carbon dioxide injected into the air by the Siberian volcanic event had caused global temperatures to rise by several degrees. Eventually, at the poles, the ocean margins and tundra began to thaw out. Just as Tom had experienced in 2047, there had been an immense release of the methane and carbon dioxide trapped in the ice - a hundred-fold expansion in volume when that great lid of cold was released. All over the polar regions there had been vast bubbles, water spouts, the very ground crumbling and cracking open as geysers of the stuff spewed into the air. It must have been a hell of a sight.

The effects were disastrous.

Gea said, ‘The injection of the first of these deposits into the air fed back into the greenhouse cocktail already working in the atmosphere, and warming increased further—’

‘Which thawed out more hydrates, which released more gases, which increased the warming effect.’ Any engineer would recognise a positive feedback cycle. Around and around it went, getting hotter and hotter, the air filling up with the noxious gas.

When all the hydrate banks had emptied, a violent warming pulse followed. Not only that, there was now so much carbon dioxide in the air that the levels of oxygen were reduced to far below normal.

‘The last of the dicynodonts probably suffocated rather than starved,’ the robot said. ‘At least it was quick. The ferns and cycads and other opportunistic species that took the chance to propagate during the warming pulse - even they have gone now. A few plants survive, just weeds, clinging on in pockets of soil.’

I looked around at the barren landscape. ‘It’s like being on Mars. Nothing but rock and dust.’

‘That isn’t a bad comparison,’ the robot said. ‘Look at the river. Can you see the heavy debris, the braiding effect in the channels? There is no life here, nothing to bind together the soil. When the rains came the remaining soil was quickly washed away, and heavy debris scoured the channels. You can find such braiding in rivers on Mars, which likewise formed their courses in the absence of life.’

The oceans had suffered too. When the rains came all the dead and stinking vegetation was washed away into the rivers and swept downstream to the sea. Around the mouths of the rivers the sea beds were covered in a carpet of organic matter, the rotting corpses of animals, the dead vegetation, all mulching down to a thick black slime that choked the life of the seafloor, the molluscs, shrimps, worms, arthropods. As it decayed this foul stuff drew down yet more oxygen from the air and emitted yet more carbon dioxide and other foul gases. Meanwhile the excess carbon dioxide poisoned the plankton, the tiny organisms that were the basis of all marine food chains. Thus oceanic populations imploded just as had those on land.

Gea said, ‘Biodiversity was reduced to about a tenth of what it had been before. Ninety per cent of marine species went extinct, seventy per cent of land vertebrates. The numbers are approximate, of course; we will never know it all. It was far worse, by an order of magnitude, even than the dinosaur-extinction event. This disaster must have come close to ending the story of multi-celled life altogether.’

‘But life recovered,’ I said. ‘Didn’t it?’

‘Oh, yes. Eventually.’

After this end-Permian extinction event the world was a desolate place, its complicated ecosystems imploded - and its ruins became dominated by a single animal. The lystrosaur, a kind of dicynodont that looked something like a pig, was a chance survivor that took its extraordinary opportunity; soon ninety-five per cent of all the animal flesh in the world was lystrosaur meat.

Recovery came as the descendants of such survivors, shaped by time and evolution’s scalpel, diversified to fill those empty niches. A new world of dinosaurs and pine trees would emerge from the rubble of the old, and at last, after the flowering plants and the grasses and the true mammals, mankind.

But it took time. For some ten million years the world remained empty, dismal, its old richness gone. And biodiversity would not recover the levels it had lost for fifty million years.

‘Much was never to be replaced at all,’ said the little robot.  ‘The old order of the mammal-like reptiles and the spiky trees under which they grazed was gone for ever.’

‘Why show me this? You aren’t claiming that the eruptions in Siberia are about to kick off again?’

‘No. But a similar causative sequence may be unfolding. The root cause of the Permian extinction was the Siberian-trap eruptions. Their emissions of carbon dioxide and methane began a global-warming pulse, but the tipping point came when the temperatures rose so high that polar gas hydrate deposits began to be released. After that a positive feedback effect did the rest.’

‘There are no basalt eruptions going on today,’ I said. ‘But instead of the Siberian traps—’

‘Mankind,’ the robot said. ‘Your activities, by injecting heat and greenhouse gases into the air over centuries, have had precisely the same effect as the Permian-era eruptions. And similar consequences.’

 

Standing there on that baked, dead plain, I tried to think it through.

I had grown up with the Warming, laden with guilt over extinctions and environmental degradations that had happened long before I was born. Like most people, I guess I got bored with it, and got on with my life. ‘It’s like living with original sin,’ Uncle George once said to me. ‘We’re all Catholics now, Michael.’

Then along came President Amin. We all went through the great wrench of giving up our automobiles, and we were smugly proud of the Stewardship. The Warming stopped seeming so bad, the Bottleneck not quite such a hazardous highway. Oh, it was a drag for anybody caught in a flood or a hurricane. But we were muddling through, so I’d thought. Even the parts-per-million projections of the final greenhousing load of carbon dioxide in the air were starting to fall.

Now here was Gea telling me that I had been fooling myself - that Tom was right. I couldn’t believe it, on some deep intuitive level.

Gea said, ‘Perhaps you aren’t thinking about the Warming, the Die-back the right way. Perhaps, deep down, you imagine that the Earth’s processes are linear. That the response  from the biosphere will be proportionate to the pushing you give it. But that isn’t necessarily so. The Earth’s systems are only quasi-stable. For example the Amazon forests, drought-stricken, are dying back rapidly. The injection of their locked-up carbon into the atmosphere raised temperatures, which will in turn accelerated the dying of the forest. This is biogeophysical feedback. And so it goes, on a global scale, geospheric and biospheric systems flipping suddenly to other states.

‘Not only that, the various factors, themselves nonlinear, interact with each other in a nonlinear way: habitat destruction, over-population, over-harvesting, pollution, ozone destruction, all working together—’

‘Lethe. You’re talking about Lethe. The anti-Gaia.’

‘There comes a point where if you keep pushing you don’t get more of the same but something new entirely, events of a different quality.’

‘You know, I think I imagined that you would be like an electronic Gaia. Here we are talking about death.’

‘I contain both Gaia and Lethe, in my imagination,’ she said.

‘OK.’ I had to ask the final question. ‘And if temperatures were again to reach the point where the hydrate deposits are released?’

‘The normal interactions between life and the physical world will break down completely. Gaia will nearly die.’

‘The end of the world?’

‘Oh, I wouldn’t put it as severely as that! It won’t even be the end of mankind. You are far more widespread than the lystrosaurs ever were; humans are smart and adaptable and able to recover. You are hard to kill off completely - though it is easy to kill vast numbers of you.’

‘But our culture will be destroyed. Most of us will die. Billions.’

She rolled back and forth, emitting showers of sparks, her little wheels scraping across a lid of post-Permian bare rock. ‘You know, it’s a lot easier to move around now that everything is dead,’ she said. ‘No foliage to clog up my wheels, no insects to get in the way or hopping amphibians to knock me over. Perhaps we should give the world to robots—’

‘Shut up,’ I said.

She stopped still.

‘How long do we have?’

‘That’s hard to say. A decade? Probably less.’

‘This can’t be allowed to happen.’

‘I tend to agree.’ A thick bound report popped into existence on the rock surface before her. ‘Today I am delivering a definitive study to all my sponsoring agencies, and all governments and inter-governmental agencies. Not that I expect this to make a difference by itself; people have a tendency to dismiss bad news.’

‘Is that why you brought me here?’

‘You asked to see me, remember,’ she said. ‘You came to me asking questions about the polar hydrates.’

‘OK. But what now? Do you want me to argue the case for you?’

‘More than that.’ The tinny voice lacked tone, colour.

I knew what she wanted of me. ‘You expect me to do  something about it, don’t you? ...’ Was that what this was all about? Did Gea, this superhuman artificial intelligence, expect me to come up with a way to save the world?

The robot rolled back and forth. ‘I am a biosphere modeller. I have my specified goals: monitoring, not modification. But it is difficult to limit sentience. I am curious. I am concerned not just with my models but their implications. But I cannot initiate any action in the wider world; I have neither the means nor the authority.’

‘You need a human to do it.’

‘I needed a human to come asking the right questions, yes. You selected yourself, Michael Poole.’

I said harshly, ‘What do you care about the destiny of life? You have never been alive yourself.’

‘Michael Poole, I am fearful.’

‘Fearful? You?’

‘I am facing extinction too, I and the other sentiences you have brought into the world. Hasn’t that occurred to you? Probably not. None of us can survive without the infrastructure of human society. If this goes on, artificial intelligences will be one with the mammoths and the cave bear...’

I thought I saw movement in the corner of my eye  - movement, here on this lifeless VR world, inhabited only by me, a tin robot and lystrosaur bones. I turned.

A human figure, slim and silent, stood at the summit of one of the low, bare hills. She was so far away the mist obscured her. But I knew who she was.

I whispered, ‘Do you see her, Gea?’

‘You are important, Michael Poole,’ Gea said. ‘Significant.’

‘I don’t want to be significant... You see her, don’t you? Tell me. You see Morag.’

‘You stand at a crossroads. A tipping point. The world and its cargo of life faces the gravest danger in human history - perhaps even since the Permian. And yet you have strength, unprecedented, greater than at any time in history. One day the future will be as you imagine, Michael Poole. But first you must make the future come to pass.’

‘How can I shape the future when I’m haunted by a ghost from the past?’

‘But the deepest past and furthest future merge into one...’

Morag stood still, and yet she seemed to be receding from me, sinking deeper into the unreal mist. I longed to run after her, but knew it would be futile. In this lifeless world, alone with an utterly alien mind and a virtual ghost, I shivered.




Two




Chapter 24

I invited Tom and Shelley to my home in upstate New York. I wanted them to help me try get my head around the problem of gas hydrates.

Over a VR link to London I gave Tom a bald summary of my private consultation with Gea. I left out the wu-wu stuff, the mixing up of past and future, Gea’s vague hints about my own cosmic destiny. I definitely said nothing about Morag.

But even this sanitised version was enough to send Tom’s antennae twitching. ‘One of the world’s finest artificial sentiences said this to you?’

‘Why not me?’ I snapped back. ‘Gea has to start somewhere. I do have access to some of the world’s most advanced technological capabilities, the Higgs engines. And I have you, Tom. You were right in the middle of that hydrate blow-off in Siberia. Maybe Gea is a good judge of character. Maybe she thinks that as your father I will be motivated to do something about this, to take her seriously.’

‘You really think she’s capable of that kind of manipulation?’

‘You didn’t meet her,’ I said fervently. ‘Besides, no matter how smart she is, she doesn’t have any kind of formal power in the human world. She doesn’t even get to vote. She can only get things done through people, by persuasion. If you think about it, she’s behaving exactly the way you’d expect her to.’

He looked doubtful - in fact he looked at me as if I was crazy. But in the aftermath of Siberia we had agreed, kind of, that we would try to work together on stuff, rather than use our interests and motivations as a way to pull apart from each other. So he agreed to fly over to New York, at John’s  expense. But, he said mysteriously, he wanted to bring a guest of his own.

 

My visitors converged on my house, by plane and train and bus, for my amateur brains trust session.

I’d been here a little over five years. The place was only an hour’s commute out of Grand Central Station, so I was hardly remote, but I was happy enough to be away from the stretched-to-the-limit overcrowding of the city itself. My house was the modern kind, a weatherproof concrete brute suffused with intelligence. With solar cell arrays, a wind turbine I could unfold from the roof and fuel cells in the basement, I was pretty much self-sufficient in electricity. There was a big chest freezer, and a cellar I kept stocked with cans and dried food. I had deep foundations and high sills and doors that sealed shut; I could have ridden out a metre-deep flood. And so on. I was no survivalist, but you had to think ahead. I’d insisted on puncturing the walls with windows, though - real windows, despite the architects’ complaints - and I’d faced many of the walls with wood panels. It was still a home, not a spaceship.

Tom, though, had always seemed to disapprove of the place.

He had never lived here. After Morag’s death the two of us had never really been comfortable in the old family home; it had room for the larger family Morag and I had always planned, and now it was too big for us. I took a smaller apartment in New Jersey, but it never felt like home either, and was of such old building stock it became increasingly costly. When Tom started college I was happy enough to move out.

Also I’d hoped my new place was different enough that both Tom and I would be spared any unpleasant memories. But Tom said it reminded him of my family home, my mother’s house in Florida where I’d grown up. It was ‘a nostalgic facsimile in concrete and gen-modified wood’, as he acutely said.

‘Well, I think it’s cosy,’ Shelley said to me when she arrived. ‘A kind of cosy bomb shelter, but cosy nonetheless.’ Shelley was a pleasure to have around, as always, a bustling  knot of sanity and intelligence who brought light into my sometimes darkened life.

My greeting from Tom was more guarded. And I was surprised when Tom produced his guest: Sonia Dameyer, the American soldier who had helped him out in the first hours after his injury.

It turned out that she and Tom had formed a relationship during his recuperation. She said, ‘I know it’s a little sad for the only two Americans in a foreign country to glom onto each other, but there you go. I had some furlough due, and a free plane ticket from Uncle Sam. So when Tom said you’d invited him over here, I couldn’t resist. I thought it would be good to meet you in person, Mr Poole. I hope you don’t mind.’

‘Call me Michael. Why should I mind?’

She was in civilian clothes, a neat, attractive jumpsuit. But she was one of those soldier types who always looked military, even out of uniform; her posture was upright, her manner correct, her intelligence obvious, her attention focused. I hadn’t seen any hint of her relationship with Tom when I’d met her during my VR jaunt to Siberia - though maybe I should have. I liked her, as I had immediately in Siberia, but I found her a bit formidable.

We gathered on the living room sofas with mugs of coffee, heaps of cookies, flipcharts, scratch pads and softscreens, and got down to business.

 

‘So,’ said Tom. ‘The world is going to flip its icy lid. What are we supposed to do about it?’ He meant to be ironic; he just sounded out of his depth.

To my surprise Sonia leaned forward. ‘Can I make a methodological suggestion?...’ She began to outline an approach to problem-solving she said she’d used before. ‘We’ll break the day into two halves. It’s eleven a.m. now. We’ll work until lunch - one, say, or one-thirty. And we’ll use that time to open up the problem. We’ll just throw in everything we know, and anything else we come up with - any suggestion or idea, however tentative.’

Tom said dryly, ‘Are we allowed to giggle at other people’s suggestions?’

‘The whole point is to develop ideas. But there are two rules. One is that everything gets recorded. And the second is, before lunch anyhow, that if you do comment you do it in a positive way. You have to start by saying what you like about the idea. We’re trying to find ideas and build on them, not destroy them. After lunch we’ll pull it all together more coherently and critically.’ Tom laughed, but Sonia said firmly, ‘Those are the rules.’

Shelley grinned. ‘Fine by me.’ She leaned to me and whispered, ‘I think we’re going to be glad she’s here.’

I was impressed. For sure, if I had suggested this, Tom would have shot it down in flames at the get-go. I imagined Sonia working like this out in the field, pulling together her own motivated, trained-up, overbright staff with a few unhappy or angry locals, to fix whatever was broken. Now she was using those same management skills to handle our awkward father-son dynamic.

So we began to pool what we knew about gas hydrates. Tom had his personal experience, and what he’d picked up on the ground in Siberia. I had what I’d learned from Gea, and in follow-up studies since. Sonia for now acted mostly as a recording angel.

The most interesting new facts came from Shelley, who, typically, had been doing some burrowing. She’d found that the end-Permian extinction, through which Gea had walked me so painfully, wasn’t the only instance in which gas hydrate releases had made a mess of Earth’s climate. She displayed graphs of temperature and atmospheric composition. ‘This spike is known as the “initial Eocene thermal maximum”. It happened about fifty-five million years ago, ten million years after the dinosaurs died off.’ There had been a sharp increase of global temperatures, a hike of five or ten degrees in a ‘geological instant’ - a time so short it couldn’t be distinguished in the rock record, perhaps as fast as decades, maybe even just a few years. And at the same time there had been a big pulse of carbon dioxide injected into the air. It had been a major gas-hydrate release, just like the end-Permian event.

And just as the end-Permian event had been kicked off by the immense Siberian traps volcanism, so in the Eocene,  volcanism had again, it seemed, been the trigger. Off the coast of Norway, in deep sediments under the ocean, lava had funnelled up from deep magma chambers and seeped into the hydrate layers along the continental slopes. The lava hadn’t even broken the surface; this was minor as volcanic events go. But as the lava had dumped its heat, the ice-like crystals that contained the gases had melted, and the lid had come off the hydrate deposits. We stared at images of layers of sediments that had collapsed over emptied-out hydrate layers, and at great vertical ruptures, the remains of conduits where the released gases had forced their way to the surface.

The methane had reached the ocean floor, bubbling up in immense spouts like the one that Tom had lived through, and causing, no doubt, plenty of local damage. But that was just the start. Once the methane reached the ocean and the air there had been a complicated series of chemical reactions. The methane cheerfully reacted with oxygen, a process that itself released heat. The products of the reactions were more hydrocarbons, water - and carbon dioxide, gigatonnes of it, more greenhouse gas.

‘And the rest,’ Shelley said, ‘is history. The event wasn’t nearly so severe as the end-Permian catastrophe, because only a fraction of the global hydrate load was released. But it was a huge sloshing, a perturbation of the entire carbon pool of Earth’s surface. You can still see traces of it in isotopic imbalances and the like. Eventually the excess carbon dioxide was drawn back down out of the atmosphere by Earth’s systems - photosynthesis, weathering. But that took millennia, maybe megayears. And in the meantime there was a spike of warming.’

Sonia said, ‘So in the Eocene the trigger was this undersea volcanism. But in the present day—’

‘In the present day,’ Shelley said, ‘the trigger is anthropogenic global warming. Gea is right, as far as I can tell, Michael. The carbon dioxide and other crud we’ve dumped into the air has done the damage, more than enough to replicate the volcanic perturbations of the past. The anthropogenic warming of the climate we have already induced will cause the hydrate deposits to become unstable. At least we know  what’s coming,’ she said sepulchrally. ‘Different causes but same effects: the fossil record can teach us that much.’

Tom said, ‘And the timescale?’

‘As Gea said,’ Shelley told us. ‘A decade or less. In fact the destabilisation is already happening. As you know.’

We let this sink in.

As she went about her self-appointed task of recording all this Sonia’s small face was pursed into a frown. The practical soldier was having some trouble with thinking about these huge scales in space and time, I thought. ‘OK,’ she said. ‘So we can’t afford to let these hydrates go up. That’s the consensus, right? So what do we do about it?’

 

We all looked at each other warily. This was the crucial question - and the tricky part.

We were a guilt-ridden generation. President Amin and the Stewardship had taught us we had to change our ways; now we all lived a lot cleaner, and had stopped fouling the pond. But a legacy of the new thinking was that one of the worst insults was to be called an instrumentalist, in jargon that dated from Amin’s time: a meddler. To imagine that we could actively fix planet-sized problems seemed as hubristic and arrogant as the mind-sets that had got us into this mess in the first place. So to ask Sonia’s question - what do we do? - was to confront a modern taboo square in the face.

Shelley said reasonably, ‘Look at it this way. We don’t trust ourselves not to make a mess even worse. But those gas hydrates have no conscience, no soul, no sympathy; they will blow however we feel about it.’

Tom surprised me. ‘All right, so let’s play the instrumentalist game. If the crud we’re injecting into the atmosphere is going to cause the hydrates to tip over into instability, let’s just stop doing it.’

I caught Sonia’s eye and remembered her rules. I said, ‘What I like about that is that in the long term it has to be the right solution. To remove the root cause of a problem has to be a better strategy than to tinker with the symptoms.’

Tom said cautiously, ‘Let’s hear the but.’

‘But it’s too late.’

Shelley backed me up.

We’d already done a great deal by eliminating most of the automobiles. But even if we shut down all the factories and power plants tomorrow, carbon dioxide would still be injected into the air from, for instance, rotting deposits on the dying seabeds. We were dealing with planet-sized systems; the vast inertia of Earth’s processes would ensure that the rise in carbon dioxide content continued for decades, and the warming with it.

Sonia recorded all this. ‘So it won’t help if we stop putting the stuff into the air. Why don’t we try taking it out again?’

Shelley said, ‘That’s such a good idea that people are already doing it.’

It was true; there were ‘geoengineering’ projects going on in various corners of the globe - tentative, deeply unfashionable. Most of them focused on modest efforts at what was called ‘carbon sequestration’, drawing down carbon dioxide from the air faster than natural processes could manage.

‘So we just accelerate those programmes,’ Sonia said. ‘Maybe we should make the carbon dioxide snow out, like it does on Mars.’

That was one from left field, the kind of wacky idea that I imagined Sonia’s own process was supposed to generate. We played around with it a bit. The difficulty was that Mars is much colder than the Earth. You’d have to reduce the global temperatures to make carbon dioxide freeze, which was precisely the problem we were dealing with anyhow. Or maybe you could somehow tinker with the atmosphere, add some kind of freeze factor to the air ... None of us knew enough chemistry to come up with a plausible way of making this happen.

Tom clasped his hands behind his head and sat back in his chair. ‘I hesitate to say this in front of an arch-instrumentalist like you, Dad, but maybe we’re thinking too big here. After all we aren’t interested in cooling down the whole damn planet. Just stabilising the hydrate sediments would be enough - wouldn’t it? So why don’t we just think of a way to refrigerate the poles?’

Shelley said, ‘Actually there have been a lot of schemes proposed in the past for cooling down selected portions of the Earth’s surface.’ She ran through this quickly, what she  could remember or retrieve through her softscreen, and we chewed it over.

Most of these ideas involved shadowing a chunk of Earth’s surface, thus cutting it off from the sunlight. You could inject crud into the air, aerosols of various kinds to screen out the light. Or, even more simply, you could send fleets of planes over the poles dropping shards of some silvered material onto the ice or the water. If you made the material smart, we thought, you could make it self-assembling, a self-knitting, self-repairing mirrored cap. You could even programme it to break up on command. It was quite a thought, to wrap a significant chunk of the world in silver foil.

Or, we thought, you could put some kind of solar-shield system into orbit. The Russians had played with this idea in the past. You would get a lot more control over the light you let through than with systems in the atmosphere or on the ground. For a few minutes Shelley and I disappeared into happy elaborations of this idea. You would be looking at a massive, unprecedented programme of space launches, but we knew that if we turned our minds to it our Higgs-energy engines could fuel the booster fleet required. But the dynamics of positioning a shield so as to provide an effective screen to the poles would be tricky. The equator would be comparatively easy to protect; there you could throw your shield up to geosynchronous orbit where, orbiting once every twenty-four hours, it would seem to hover over a single point on the surface of the turning Earth. Geosynchronous wasn’t the only solution, though; Shelley dug up some esoteric material on complex orbital patterns the Russians had once used to provide twenty-four-hour comsat coverage to their scattered, far-from-the-equator domains.

Eventually Sonia timed us out. We were getting too deep into specifics, she said.

‘OK,’ Shelley conceded. ‘But we must get in touch with some of those geoengineering groups, whatever we decide to do. They have got to have experience of these mega-projects we can tap into.’

Tom was shaking his head, in a world-weary way I’d seen too often as he was growing up. ‘Geoengineering. Terraforming. Wet dreams.’

I snapped, ‘What use is it to sneer, Tom? And besides it was you who suggested we cool the poles.’

‘I didn’t say cool,’ he said. ‘I said refrigerate.’

Shelley jumped in between us, damping down the fire before it started. ‘You’re quite right, Tom. A refrigerator is a machine for extracting heat from a volume. So how does it work? You pass your working fluid, your refrigerant - ammonia, say - around the volume you want to chill. The refrigerant is vaporised with heat from your target volume, so extracting the energy. As a gas the refrigerant is passed to a condenser, where it is returned to liquid form and so gives up that heat. And then the liquid is pumped around the loop again to suck more heat out.’

Sonia made notes, but she looked dubious. ‘How could you refrigerate the hydrate deposits? They are buried deep, and they cover millions of square kilometres.’

‘It needn’t be so difficult,’ I said, thinking fast. ‘You’d pass a network of pipes into the substance of the hydrate deposits themselves. It wouldn’t take long to build up a functioning network.’ I drew rapidly, producing a sketch that looked a little like a road network, with big arterial routes and smaller side roads branching off. ‘Your working fluid needn’t be ammonia, of course. In these volumes it probably couldn’t be. Liquid nitrogen, perhaps - you could just draw down the nitrogen from the air...’

Tom was shaking his head again, and I was on the point of snapping at him, and I knew that despite all Sonia’s hard work we were falling into the elephant traps of our relationship.

Sonia and Shelley seemed to come to the same conclusion simultaneously. We needed a break. They both stood up. ‘Lunchtime,’ Shelley said. ‘Michael, you’re the cook.’

‘Fine,’ I said with bad grace. Tom clambered out of his chair looking as grumpy as I felt.

Sonia made one last note. ‘Refrigerate. Hold that thought.’

 

Lunch was a buffet, cling-filmed plates of stuff I’d prepared earlier in the day: smoked snake meat, a green salad with big, bright leaves of out-of-season gen-enged lettuce. We filled our plates and our glasses. I had some of those little  clip-on drinks holders that you fix to the side of your plate, and I let my guests wander around the house.

Shelley said to me around a mouthful of snake meat, ‘It’s going well, don’t you think?’

‘The session? We’re coming up with some ideas, I guess. I think you’re right we ought to contact those geoengineers if we’re going to start treading on their turf—’

She shook her head. ‘Not that. The important stuff. You and Tom. You seem to be getting on OK. The real reason, the  only reason, you’re interested in saving the world is because it gives you something to talk to your son about. Isn’t that true?’

Just as George had said, I remembered. ‘I guess so. But why else would anybody do it? Anyhow we’re both on our best behaviour with you two around.’

‘Sonia is quite a find, isn’t she?’

‘You like her?’

‘I think she’s terrific,’ Shelley said. ‘Smart, obviously competent, healthy - what more could you want? She’ll be good for Tom. How close do you think they are?’

‘I can’t tell. I never could...’ I’ve always had a complicated view of relationships, either subtle or confused, depending on your point of view. It seems to me that there is a whole spectrum of possibilities between the poles of platonic and lover, whole levels of intimacy, sharing, degrees of distance. When I was younger I always enjoyed the early days of a new romance as you both reach out to explore, trying to understand what you had, where on that spectrum of possibilities you sat.

I tried to explain this to Shelley.

“‘A spectrum of relationship types”,’ she said. ‘Even when you talk about love you sound like an engineer.’

‘Is that a bad thing?’

‘Not necessarily.’

‘Looking from the outside Tom seems to be just the same,’ I said. ‘Maybe he’s at the early stages still with this Sonia, you think?’

‘Oh, I think they’ve gone further than that.’

‘How do you know?’

‘The way they look at each other - or rather the way they  don’t. The way they sit together. They’re aware of each other, but in an accustomed way, they don’t need to check. They’re used to each other, Michael.’

Now I thought it over, I saw she was right. ‘I hope they’ll be happy.’

‘Oh, I think they will be. So where do you think we are on your spectrum?’

I was taken aback; I’d never thought of Shelley that way.

She squeezed my arm. ‘I didn’t mean to frighten you. Don’t worry, Michael. I do understand, you know.’

‘You do?’

‘Sure. Because for you, the spectrum isn’t there any more, is it? For you there is only Morag, and that’s all there can ever be. Morag, wrapped in a rainbow cloak. But I’m here anyhow.’

‘I—’

‘You don’t know what to say? So don’t say anything.’

Tom, followed by Sonia, came walking through from the lounge. His face was ominously hard. ‘Dad, you had a message. I took it for you. Sorry, I obviously wasn’t meant to hear it.’ His tone dripped with insolence, or contempt.

‘What message?’

‘From Rosa in Seville. My great-aunt,’ he explained to Shelley and Sonia. ‘Another bat in the family belfry. She said your immigration checks have been completed, and she’s been passed as a suitable personal mentor for you while you’re in Spain. Oh, and she said she looks forward to “swapping ghost stories” with you.’ His anger was obvious, cold.

Shelley took a step back from me and sighed. ‘Oh, Michael.’ Sonia avoided my eyes, a sane person giving a nut some space. My embarrassment deepened.

‘I thought you were done with this stuff, Dad,’ Tom said bitterly. ‘Didn’t we have a deal?’

‘I’m sorry.’

‘But you’re going over there even so.’

‘I have to.’

Shelley sighed again. ‘I thought we had you back too, Michael. But you were fooling us, weren’t you?’ Somehow her disappointment in me hurt more than Tom’s reaction.  She dumped her plate on the table. ‘OK, that’s enough bullshit - and enough of this rabbit food, thanks all the same, Michael. Let’s get back to work.’ She put an arm around Tom’s shoulders. ‘I want to follow up this idea of yours.  Refrigeration...’

She led him into the lounge, and Sonia followed, without so much as glancing at me. I was left alone in the kitchen.

I took a few minutes scraping garbage into the recycler and stacking dishes, time I needed to calm down. I found myself trembling. It might have been easier if Tom had actually screamed at me.

Then I followed them back into the lounge, where they had started to work again, filling pages and screens with sketches and notes, as, slowly, an inchoate dream of a refrigerator system big enough to encompass the pole of a planet took shape. But for the rest of the day I felt excluded, as if I had committed an awful transgression, an exile in my own home.




Chapter 25

For the third part of her training, the Implication of Emergent Consciousness, Alia was to be brought to a world at the heart of the Galaxy. She was dismayed at the thought of being taken to yet another dull mass of pointless geological stasis. And like so many others this world seemed to have no name, only a number assigned to it in the vast, growing catalogue of the Commonwealth.

But this, Reath said, was a world of Transcendents.

 

To Alia’s relief, during the journey on board Reath’s austere Commonwealth ship the Campocs kept themselves to themselves, and didn’t try to discuss their strange obsession with Witnessing and the Redemption. They seemed ashamed of how they had treated Drea. Bale kept out of her way, and made no attempt to revive their physical relationship.

Drea spent most of the journey asleep. She seemed to have been wounded on some deep level. Alia tended her sister with a complex mix of concern and shame.

And during the journey Reath continued his coaching of Alia.

He seemed irritated by the presumption of the Campocs in trying to figure out the motives of the Transcendence - even trying to manipulate it, through Alia. ‘The Transcendence is not a human mind at all,’ he said testily. ‘It is already far, far greater than that. And it has ambitions reaching still further.’

At the heart of the Transcendents’ project was what he called entelechy, a belief that humans contained a potential, a stupendous possibility, that could be realised in full only through unity. ‘What is the purpose of the great churning of human history - all our striving, our wars and our peace,  our colonising and our retreats? Surely it is to explore ways in which humans can become the best we can possibly be. And the Transcendence is the highest expression of that deep ambition.’

For now the unifying of mankind was a process, Reath said, a gathering in, a connection and sharing. But that process was not simple, not linear. It was believed that when the interconnection of the community of Transcendents reached a certain level of complexity, a critical mass, it would go through a phase change.

That didn’t mean much to Alia. ‘What will it be like?’

Reath looked absent. ‘I am not a Transcendent. I can’t imagine. But it will be a different order of reality, Alia.

‘Think of a cone. Imagine taking slices through that cone, higher and higher, approaching the apex. You make circles, don’t you? They shrink as you get higher - but then when you reach the tip itself, those circles transmute suddenly into a point, a quite different geometrical entity. It is a discontinuity, a step change.

‘So it is with the Transcendence. It will proceed from its present scattered imperfection to a new level of awareness, a totality that will be a crystallisation of mind, a full comprehension of the universe, and of ourselves. When it goes through its phase change, the Transcendence will become infinite, and eternal. Literally. Already it is planning on such scales.’

This sounded wonderful to Alia, if scary, but baffling. ‘How can you plan to be infinite?’

‘What do you know of infinities, Alia?’

‘What do you think?...’

Infinity was a way of thinking, he said, not so much a number as a process. And the process of infinity shaped the way the Transcendence was laying its plans for the future. ‘Infinity gives you room.

‘Imagine this. Suppose you owned a starship, bigger than the Nord, an immense ship with an infinite number of cabins. You number the cabins one, two, three... You have one passenger in each of the cabins - an infinite number of passengers. But now another ship docks, with a second infinite set of passengers, all of whom want lodging. What do you do?’

‘Turn them away. I’m already full up.’

‘Are you? Try this. You work along your infinite corridor. You tell the passenger in room one to move to room two. The passenger in room two goes to four. The passenger in room three goes to six...’

‘Everybody shuffles up,’ she said. ‘To the cabin with the number twice their old one.’

‘Is there room for them all?’

She thought it over. ‘Yes. Because I have an infinite number of even-numbered cabins.’

‘And how many cabins have you freed up?’

‘All the odd ones.’ She thought about it. ‘An infinite number of them too.’

‘So what do you do with the new set of passengers?’

‘Welcome them aboard...’

He smiled. ‘You see? Infinity plus infinity equals infinity. Infinity lets you do things finitude would forbid. Infinity is a mapping; it is a way of doing things, a way of thinking, apparently paradoxical. The Transcendence is not yet infinite, but after its singularity it plans to be. So this is the way the Transcendence thinks, Alia. And if you wish to understand the Transcendence, it is the way you must think too.’

‘There isn’t an infinite amount of room in my head.’

He held up his thumb and forefinger a few centimetres apart. ‘How many real numbers are there between zero and one?’

‘An infinite number?’

‘An uncountably infinite number, in fact... There are many orders of infinity; we won’t go into that. So you can  cram infinity into a finite space.’

‘All right. But this is the real universe! What about the granularity of space and time, of matter and energy? What about quantum uncertainty?’

He winked at her. ‘I won’t worry about that if you don’t.’

 

They arrived in a spectacular sky.

They had come some distance into the Core, the Galaxy’s central bulge, and there were stars everywhere, stars and turbulent clouds of gas and dust. You could still see a curtain of darkness hanging behind the stars, a black sky not  completely obscured by the light. But towards the centre itself there was a still denser crowding.

In that bath of light and sleeting radiation thousand-year battles had once been fought, and trillions of humans had lost their lives.

Against such an astounding background, the world of the Transcendents, as it loomed out of the crowded light, was unprepossessing. It wasn’t even a planet, really, not much more than an asteroid, even though inertial generators buried in its heart gave it a gravity close to standard, and a layer of air thick enough to breathe. Reath’s shuttle swept over a landscape crowded with buildings that clustered in craters and ravines. Many of the buildings were massive, with walls of blown asteroid rock fixed on foundations that dug deep into the dirt. But the buildings were mostly dark, unadorned, with only small clusters of lights within their hulking shadows.

In a sky full of stars this worldlet didn’t even have a sun of its own. Alia learned that orphaned worlds were in fact common here, for the stars were so crowded that close encounters and even stellar collisions were frequent, and planets were often torn away from their parent systems.

But this nameless, homeless fragment had its own history. Huge energies had been spent in turning it into a munitions factory - and even vaster energies expended on flattening it again. The modern buildings were built into the relics of those long-vanished days, structures so massive and solid it was likely the asteroid itself would erode away before they did, leaving the blocky buildings to drift off.

And now these buildings once devoted to killing had been rededicated as the temples of a new god.

As the shuttle descended Alia grew increasingly uneasy. With her new faculty for listening beyond the confines of her own head, she reached out, tentatively. She could see the bright minds of the Campocs, open to her now, and she could read their poignant emotions as clearly as if they were her own - their apprehension at being here, their strange, complex concerns about the Redemption, and their muddled guilt over their treatment of Drea. In the foreground too were the minds of Reath and Drea. They were still mostly closed to  her, like silvered spheres drifting in her mental sky; it would take her some time to build up her skills before she could see into the minds of non-adepts.

And beyond all that there was a greater roar, inchoate and confused. It was as if ten thousand voices were calling at once, their words merging into a roar as meaningless and as thunderous as the crashing of the waves on a shore. This was the Transcendence, the churning of multiple interconnected minds.

She recoiled, trying to shut out what lay beyond the walls of her head.

 

The shuttle came down at the edge of a township, small and very quiet. Nobody was in sight. And after they landed, nobody came to greet them.

They clambered out of the shuttle and took a walk. It was a strange experience. This battered world was very small, with a horizon as close as the curve of a hill; you could have walked all the way around it in a couple of days. The gravity was artificial, and felt like it; Alia could feel lumpiness, subtle discontinuities, as she passed from the influence of one Higgs-control inertial field to another. Even the clouds that littered the cramped, dark blue sky were orderly, artificially formed. Lamps hovered in the lee of buildings to dispel shadows.

It was a drab, shabby place. Dwellings had been built into the ancient ruins without much sense of beauty or elegance or individual style - nothing but functionality. There was no art anywhere, Alia noticed, just like the Rustball.

They came upon people, but the people ignored them.

Everybody from the children upwards wore clothes of a dull, machine-manufactured uniformity. They passed a kind of refectory, a public eating place. Few people prepared their own meals, it seemed. Everywhere was quiet, lifeless. Nobody even seemed to talk.

In one shallow rubble-filled crater, a group of children played a game with bat and ball. They ran and threw and caught, working hard enough to sweat. But their faces were empty, and they ran without calling out, or laughing, or clapping, or bickering over dropped balls and missed swings.  And their movements were oddly coordinated. You could see there was something higher about them, Alia thought, something that distracted them - or controlled them, she thought uneasily. But there was something missing in them too. They flocked like birds, somehow less than human.

‘Everybody goes around as if in a dream,’ said Drea. ‘Even these kids.’

Bale said, ‘Wouldn’t you?’

‘Most of the children are Transcendents too, of course,’ murmured Reath. ‘From before they were born, the moment of conception. Many Transcendents breed true, though not all. They play only because of the needs of their growing bodies; it is more a structured exercise than a game as you would understand it.’

Drea said at last, ‘What a dull place! Is this really how superhumans live their lives?’

Reath muttered something about how the richness of a Transcendent’s individual life was as irrelevant as the cultural milieu of a liver cell.

Alia walked on stiffly, uneasy, a complex shadow cast before her by Galaxy-centre light.

Drea said dryly, ‘Your imminent godhood doesn’t seem to be improving your patience.’

‘Wouldn’t you be churned up? I keep waiting for it to happen.’

‘What, exactly?’

‘For them to come get me. The Transcendents.’

Reath laughed, not unkindly. ‘It isn’t going to be like that. There are no teachers, no guides. This is the Transcendence, remember, a manifestation of the group, not of individual actions.’

‘Like a Coalescence,’ Drea said.

‘Like a Coalescence, yes - although a Coalescence is a mindless machine, and the Transcendence is the essence of mind. There’s nobody in charge. Alia, I called this a “Transcendent world”, but that’s just a simplifying label. It isn’t a headquarters, or a capital. It’s just that many of the population here happen to be Transcendents. But there are Transcendents all over the Core - indeed all over the Galaxy. Just as individuals don’t matter, nor do places; the Transcendence  is everywhere, or nowhere... Even I’m not in charge; I’m only here to point out your choices. It’s always been up to you.’ He sounded wistful - even envious, she thought.

They walked on until they came to a kind of compound. Here, behind a low fence, was a group of very old people. Though dressed in the same dull robes as everybody else, they were bent, slow - most of them were in fact immobile, on chairs or beds set out on a scrubby lawn. They looked small to Alia, as if they had sublimated with age. Younger attendants walked among them, adjusting blankets and offering them bland-looking food. But the attendants seemed as distracted as everybody else.

Then, for a moment, the old people seemed to move in a coordinated way, blank faces lifting, twig-like limbs moving, a ghost of the energetic flocking of the children. Alia thought she could see the spirit of the Transcendence move through them, as it had through the children. But the moment passed, and all she saw were old people, muttering and stumbling in the dirt.

‘The undying,’ said Reath softly. ‘Survivors of history, and now the heart of the Transcendence, a new form of mankind altogether... Nobody knows quite how old some of them are. That immortality pill works wonders, Alia!’

Drea asked, ‘But who wants to live for ever if it’s going to be like this?’

Still nobody approached them, or even acknowledged their presence. Tired, disappointed, deflated, they trailed back to the shuttle.




Chapter 26

Another flight, more airports and processing and online booking-system therapists. I got through it.

From the air Seville was like a jewel glittering on the breast of a desert. A river, the Guadalquivir, cut through the city, but its waters were low, brown, sluggish. The city itself, much of it gleaming silver with Paint, seemed oddly static, even for these traffic-free days, like a vast movie set. As the plane banked for its final descent I glimpsed the countryside stretching off to the east, across southern Spain towards the true desert of Almeria. Its barrenness was broken by patches of grey-green, maybe olive groves. Further out I saw dazzling silvery rectangles that might have been greenhouses, or solar farms - and one spindly needle shape that must have been the famous Sundial, all of a kilometre tall. But these signs of life were sparse in a huge empty landscape.

The airport terminal was a big box of glass and concrete, turn-of-the-century chic, but the concrete was cracked and stained. Spidery cleaning bots clambered stiffly over the windows, but they just seemed to be pushing the dirt around. Even inside the terminal building there was reddish dust on the floor, like fine-grained sand, swept carelessly into the corners in tiny dunes.

The disembarkation processing was straightforward enough. My exit interview from the plane took only thirty minutes, with the usual blood, DNA and retina scans, psychological profiling and neural probes. But there was a lot of walking to be done from one stage of the induction to the next, and only a dribble of us passengers to do it. I felt I was in the guts of a vast machine, devised to process herds of humans that had now vanished.

Once I’d collected my bags, I made it through customs.  And there was my Aunt Rosa to greet me.

She was a small, compact old woman, slow-moving, oddly muscular, her shoulders rounded, her movements stiff. Her face was a disc of rumpled flesh, tanned like leather, but her eyes were pale and clear, tiny grey stones. She looked like Uncle George, her brother, far more than my mother, her sister. Her hair was a scattering of grey threads, roughly cut. She was in the uniform of her profession, a black shirt, black slacks, and a cardigan of black wool, heavy-looking despite the heat of the afternoon. Even her shoes were black, brightly polished on her small feet. And around her neck she wore a pale slip of stiffened cloth.

She looked me up and down, her gaze critical; after the long flight I felt murky, crumpled. ‘So you’re Michael. Gina’s boy.’

‘I’m glad to meet you, Aunt Rosa.’

‘Aunt.’ She snickered. ‘Great heavens, you must be fifty years old. What kind of word is that to use?’

‘Actually I’m fifty-two—’

“‘Rosa” will do, I think.’ Her accent was odd, British-tinged English rather than American, but with unfamiliar cadences.

We stood there facing each other. I felt awkward, uncertain. In the end I bent to kiss her on her left cheek, and then her right, in the European style. She didn’t flinch; she looked amused. Her skin was hot and very dry.

She stepped back. ‘So we got that over with. You have all your luggage? Good. Follow me...’ She led me out of the terminal building.

When we stepped out of the air conditioning it was like walking into a wall. I’d never felt anything quite like it, a dry, heavy heat that seemed to drag every bit of moisture out of my skin, and the air had a dusty, almost aromatic tang. It was almost like my jolting virtual-Permian experiences. Rosa just stomped her way through the heat, oblivious. I struggled to follow.

She brought me to a rank where a cab waited for us, an empty white pod with tinted glass. I touched the metal handle of the trunk, and was zapped by a static shock that made my hand jerk backward.

Rosa raised almost invisible eyebrows. ‘It’s the dryness of the air,’ she said. ‘Occupational hazard. You’ll get used to it. Or not. Get in.’

 

Rosa lived in an area called La Macarena, in the north of Seville, crowded with tiny, baroque churches and tapas bars. But even here, as our cab wormed its way through narrow streets, there was nobody around. Many of the bars and shops were boarded up, and the only signs of motion were insects and cleaning robots.

A few of the grander residences, behind high walls and railings, showed signs of life. Some of them had trees growing, olives or oranges, or even scraps of lawn; the heads of sprinklers showed everywhere. The place was clean, the streets free of litter and the walls scrubbed clean of graffiti. But there was a general feeling of decay. It was as if the city was populated only by machines, robots who mindlessly, pointlessly, scrubbed the streets and the walls, but all the while everything was rotting away, slumping back into the dry ground. And despite the obvious efforts of the cleaning bots, everything was covered with a fine patina of orange dust.

Spain was losing its people. Its population had halved since the beginning of the century, and by the end would halve again. I had known this, that here was an extreme case of the general depopulation of the west. But I hadn’t expected it to be so obvious, the city to feel so empty.

We reached Rosa’s apartment. It was a small, rather poky place on the third floor of a tenement block, close to an avenue called the Calle del Torneo that followed the line of the river. The tight security was opened up by a sweep of Rosa’s palm and the sacrifice of a few cells from her fingertip to a DNA tester. Even within the building I saw nobody around, as if Rosa was Seville’s last resident left standing.

The apartment’s conditioned air was cool, moist, fresh. Rosa had a small kitchen with a dining area that opened onto a balcony with a view of the city, and a spare bedroom where she allowed me to make camp. A couple of bots crawled around the place, equipped to cook, clean. Her support equipment seemed much simpler than George’s - but  then, I could see, Rosa had aged better than George. And she seemed to have disengaged some of the higher sentience functions in her various machines. There was no backchat from this lot, and nothing like George’s faintly irritating toy robot companion.

The bathroom was tiny. I showered, in a trickle of water that got steadily more lukewarm. Orange-red dust washed out of my hair and skin and pooled at my feet. Later I learned that water was inordinately expensive here - which was why those grander residences, the homes of the rich, made such a show of its conspicuous consumption. With Rosa’s blessing I lay down for an hour and napped. My dreams were turbulent, and I woke unrefreshed.

Rosa prepared me a meal. We sat at her table, near the window that looked out over the city. A sunset towered into the sky, a smear of dusty light. The buildings before me were silhouetted by the setting sun, making a lumpy, cluttered skyline, but lights showed in only a handful of them.

Rosa’s food was surprisingly good. They were local dishes, she said. She served me a fish soup with bread and twists of bitter orange peel; she called this carrochenas. Then we ate bowls of broad beans with chunks of cured meat, habas de la rondena. But the meat was gen-enged ham, chunks hacked from some brainless, cubical, undying mass in a factory somewhere; I found it a little bland, watery.

We exchanged small talk about the family. Rosa didn’t seem very interested. In that she was more like my mother than George. But she knew about Tom, and his escapade in Siberia.

And she knew all about Morag. She raised the subject even before we’d finished the beans.

‘Let’s get this out in the open before we go any further.’ She tapped her dog-collar with a bent finger. ‘Is this what you’re looking for, Michael? Bell, book and candle?’

‘I came because George thought it would be a good idea.’

‘Ah, George, my dear long-lost brother. The ultimate family man. This is his instinct, you see; when faced by a problem, you should wrap it up in the clinging webs of family. Maybe if he’d had children of his own the antics of his siblings and nephews wouldn’t matter so much to him - not  that I’m one to talk. Well, perhaps he’s right. If I take what you say at face value, we’re dealing with a haunting here. Who better to come to than a priest?

‘And where better to come than such an old country as this?’ Columbus himself had a tomb here, she told me, in Seville’s cathedral, which was itself built on the site of a mosque erected by the Muslims who had once occupied southern Spain. ‘We’re soaked in history, drenched in ghosts. Why, once Seville was known as a centre for necromancy, which is the art of calling up ghosts deliberately, to gain information about the future. Queen Isabella put a stop to that! Now the crowds of history have receded, and we have new populations of ghosts to deal with.’ She leaned towards me, staring, and a deeper silence seemed to seep into the room. ‘Can’t you feel it? The stillness of an empty city?’

I felt claustrophobic, resentful. I sat back and pushed my food away. ‘Look,’ I said. ‘I’m grateful for your hospitality. The food. But—’

Her eyes glittered. ‘But you don’t feel I’m being respectful enough about your precious experience.’

‘Precious?’ I shook my head, my irritation growing. ‘Do you imagine I’m some neurotic old fool? Believe me, I don’t want this to be happening to me.’

‘I think you’d better tell me about Morag,’ Rosa said quietly.

I calmed myself down. ‘All right. I met her, oh, twenty-seven years ago. She was a couple of years younger than me. She was actually a friend of John, my brother.’

Rosa raised an eyebrow at that. We’d married, and we were very happy, and we had Tom. After that my work had kept me away from home a lot, but Morag had got pregnant again even so. And then - well, Rosa knew the rest. She listened patiently. That skill was the result of forty years as a priest, no doubt, but it was effective nonetheless.

‘And now she’s come back to you,’ Rosa said.

‘So it seems.’

‘Why, do you think?’

‘I don’t know! I wish I did.’

‘And do you want it to stop?’

I could answer neither yes or no; either would have been true, either a lie. ‘I want to understand,’ I said at last.

She reached out. When her dry fingers touched the back of my hand I felt a jolt, like the static shock I felt earlier. ‘Try to be calm,’ she said. ‘I just needed to be sure you were sincere.’

‘Of course I’m sincere.’

‘Well, now we both know that, don’t we?’

While she learned about me, I found out about her. Uncle George had told me something of Rosa’s story. During that meal I began to learn a little more.

She had been born in Manchester, England, as George had been, nearly ninety years ago. But when very small she had been sent to Rome, and given into the care of a Catholic fringe group called the Puissant Order of Holy Mary Queen of Virgins - the Order, as George referred to it. George himself had been so young he had forgotten he even had this second sister, until by chance he came across a photograph in the effects of his deceased father. The Order were a teaching group. Among other things. Rosa had been raised by them, and when she grew up had gone to work for the Order.

When he was in his forties, George had discovered Rosa’s existence, and he went to Rome to look for her. This had coincided with some kind of crisis in the Order. The following sequence of events had resulted in Rosa being expelled from the group, and for a time she faded from George’s life again.

It turned out that Rosa had stayed within Catholicism. She had gone to a seminary and eventually taken holy orders to become a priest. Now, I learned, she served a scattered parish that covered much of the northern suburbs of Seville, and poorer communities outside the city boundaries. She had been here for three decades, and she was still working, with no intention of retiring as long as her strength held out.

Her story struck me as strange, in those first tellings. The Order had been prepared to take her in because, it seemed, there was some deep and old family connection between the Pooles, my mother’s little nuclear family in Manchester, and the Order in Rome. But for a family to send away a child, for good, was a bafflingly painful thing to do. For the parents  to lie about it to George, their son, to keep secret the very existence of a sister, seemed a terribly cold and calculating deception.

And then, I considered, my own mother, that bit older than her brother George, probably remembered it all. Had she never thought to tell George about Rosa, before he stumbled across the secret for himself? But my mother had never discussed any of this with me either. Generations are like that, I suspect; even though I was in my fifties my mother still kept her problems from me, as if I was a child.

Still, Rosa’s account of herself was a hollow story, I thought, a listing of events without real heart. I wondered how much more of it I would have to learn before I was done - and how much I really wanted to know.

‘Are you a believer, Michael?’

‘In the Christian God? I guess not. I’m sorry.’

‘Don’t be. I’m not sure if I am, despite this.’ She flicked her collar. ‘But I’m convinced that everything we humans do has some evolutionary purpose, or else we wouldn’t do it. And I believe that priests, and the witch doctors and shamans that came before them, have a crucial role to play, regardless of their theological justification.

‘When I first came out of the seminary, and accepted my first post at a parish here in Seville, I imagined I would be strong enough to cope with what the job threw at me. After all I had been through some gruelling experiences myself.’ Her face worked briefly, but she didn’t elaborate. ‘I was wrong. I was shocked.

‘I found I was a conduit, Michael. That was my role. A conduit into which people were able to flush their pain and their fear. And, believe me, there is plenty of that, even in this place where there are hardly any people left. I was nearly overwhelmed, a mote in a dust storm. But my seniors counselled me, and I came to understand my duty, which was to stand firm in the face of that great wind of misery.’

‘And,’ I said cautiously, ‘experiences like mine? You’ve come across such things before?’

‘My faith teaches us that the world is a subtler place than is revealed by our blunt senses, Michael. You have to believe that much, whether or not you buy the Christian explanation.  And, yes, sometimes I have been exposed to experiences that you would describe as beyond the natural. You’re an engineer, aren’t you? You are probably uncomfortable that something so irrational is happening to you.’

I never enjoyed being pigeon-holed. ‘I like to think I’m broader minded than that,’ I said.

‘Well, perhaps you are. You’re here, after all. And now that I’ve met you I’m quite prepared to believe that you aren’t mad, or delusional, or a liar; something really is happening to you. What we must work out is what it means.’

‘So what do we do?’

‘Why, nothing. You say that Morag comes to you, without your choosing it. Then let her come to you again, and we will see what we will see.’

‘And if she doesn’t come?’

She smiled; I thought I detected a trace of contempt in her expression. ‘Then you’ve nothing to worry about, have you?’

 

We had been drinking wine. It was fortified, a kind of sherry, but light and very dry, with a strange salty tang. Rosa took hers with a little water. She said the wine was called manzanilla  , and was matured only in a town to the south-west, where the Guadalquivir met the Atlantic Ocean, which perhaps explained the subtle saltiness.

Rosa opened the glass doors to her balcony, and we walked out. We were looking west, where the sky was still stained by the dusty sunset, but at the zenith bone-white stars were starting to appear. The air was cooling, but it was still so dry it burned my throat. There were few lights to be seen in the darkened landscape of buildings, homes and shops, restaurants and bars, and a kind of dense silence settled over the town, a silence so rich it seemed to roar, dully, like the blood in my ears.

Rosa had brought a little jug of water with her, and now and again she tipped some into her wine. ‘You are sure you don’t want any of this? ... Customs are changing, you know. In some houses these days good fresh water is presented as the finer drink. You wine your water rather than the other way around!’ She held up the jug to the sky, peering into the  water; it was slightly cloudy. ‘But this wouldn’t pass muster in the best households. Desalinated ocean water, pumped up here from Almunecar on the coast.’

‘Water’s scarce here?’

‘Of course. A mid-latitude, mid-century blight,’ she said. ‘Spain is a big square box of land and mountains, and for twenty years, I suppose more, it has been drying out, desiccating. I remember when I first came here there was a vast scheme to water the Almeria, the desert region to the east. It would be the world’s greatest tourist resort, greater than Florida, with golf courses and holiday homes by the tens of thousands. And they promised to make plants and grasses so salt-resistant you could irrigate them with untreated sea water. Ha! Now it is all gone, and we are plagued by dust.’

‘I noticed it today.’

She ran her finger over the balcony rail; the pad came away pink with grime. ‘The cleaning machines polished this only this morning.’ She rubbed her fingers together, and the dry dust trickled to the floor. ‘Here it is,’ she said. ‘All those golf courses and holiday homes, and the salt-resistant rice and alfalfa and corn, all blown up into the air... Hush.’ She raised a finger and peered into the dark.

I heard a rustling, coming from the alley below me. ‘What is it? A mouse, a rat?’

‘Possibly. Though there isn’t much for them to eat any more. It may be a robot, another of our guardian-angel machines, earnestly keeping the streets safe for old folk like me. I sometimes wonder - I’m told that the machines are as smart as dogs, or even some cats. When they have run out of vermin to eliminate, what will they do for sport? Will they turn on each other? ...’

‘Why is Spain so empty? What caused this depopulation?’ I was faintly ashamed of my ignorance.

‘The drought hasn’t helped,’ Rosa said. ‘But the change has come from humanity, Michael, from inside us.’

Some time around the turn of the century, people all over the world just stopped having so many children. For a while the effect was masked; the end of the last century saw the biggest population bulge in human history, and as that vast cadre grew to child-bearing age they flooded the world with  yet more kids. But the bulge soon worked its way through the demographics, and the decline cut in.

Rosa said, ‘In Spain, the government became alarmed. It was thought at first that it was simply a choice of women taking control of their own bodies, on a mass scale perhaps for the first time in history. Spain, along with other countries, put in place more civilised child-care facilities - robots helped with that. More subtly they tried to renegotiate gender roles, the unspoken contract between men and women. I watched all this from outside, of course. Quite a spectacle! Some of this social engineering worked, for example in the US. But not in Spain, Italy, Greece, the more conservative, patriarchal countries. There traditions are too deeply rooted to be shifted, even in the face of population collapse.

‘But I think it’s all a lot deeper than a simple matter of stay-at-home fathers and day-care nurseries - don’t you? After all profound instincts are being defied here: the instinct to propagate the tribe, to fill the world with your brood, the antique Iron Age drives that have enabled us to cover the planet. But now some other, more mysterious motivation is taking hold. Once people came here in great waves, the Romans and the Visigoths, the Moors and the Christians. And now they are leaving again - not going anywhere, just disappearing into lost potentialities. And when they’ve gone, there will be nothing but this aching emptiness. But it feels  right. Don’t you think? It suits the times.’

‘I’m surprised you’re happy to live alone like this.’

‘At my age, you mean? Oh, I’m safe enough. I’m surrounded by machines, as we all are. Pointlessly intelligent, all of them. Machine sentience is now omniscient and omnipresent, just as we once imagined God to be - ha! I am sure they would not let me come to any harm.’

‘What about crime?’

‘I have no fear of that. Criminals prefer crowds too. I prefer the silence. Sometimes you can feel it rise up around you from a thousand abandoned buildings, a million rooms empty of everything but garbage. I feel as if I’m in a tiny lifeboat, adrift in emptiness.’

‘And you like to feel that way?’

‘Where I grew up was rather different,’ she said.

‘You mean the Order?’

‘It was somewhat crowded. Perhaps, late in life, I am enjoying the contrast.’

‘Aunt Rosa, I think you spend too much time on your own.’

That won me a laugh. ‘Perhaps I do. Am I morbid, do you think? But I still have work to do here. You asked me about experiences beyond the natural...’

She told me a story. She said that once the city authorities were working their way through the depopulated districts, trying to make them safe. There was some demolition, but usually, more wistfully, what was called ‘mothballing’, as buildings were secured and sealed against the day when the people would return. And sometimes, in this patient cleaning-out, the fire-fighters or police officers or environment managers found things that induced them to call on the services of a priest like Rosa.

‘In one case, as they approached a ruined old house, the workers thought they heard children singing, in harmony, like a school choir. But there were no children there. Then they found a cellar. It turned out that it had been used by a man who had taken children over a period of years. You don’t need to know the details. His crimes had never been discovered, not until now. The workers would not, could not enter that cellar. It wasn’t because of rot or decay or the danger of disease; their equipment would take care of that. But there was a deeper blight which they hoped I would confront, with my prayers.’ She paused. Her small, closed-in face was quite unreadable now. ‘Have you ever been in the presence of evil, Michael?’

‘I don’t think so.’

‘You would know. In fiction, evil is portrayed as stylish, clever. The devil is a gentleman! But evil is banal. In that cellar, the dirt, the blood, the bits of hair and clothing, even the scattered toys - it was nauseating, literally revolting.’ She turned to me; her body stayed motionless while her head swivelled like an owl’s. ‘Your ghost. Morag. Is she evil, Michael?’

‘No,’ I said with certainty. ‘Whatever it is, she’s not that.’

She seemed to relax, subtly. ‘Good. At least we will not  have to face that. Then we must seek out another explanation, a different interpretation. Perhaps you are a necromancer, Michael, in this capital city of necromancy; perhaps you are a man who speaks to ghosts to discern the future - what do you think?’

I thought I needed some more of that sea-water wine.

 

Rosa had promised me that the next day she would take me to see the sights of Seville. We would climb La Giralda, a Moorish tower stranded in the middle of a Gothic Christian cathedral, and view the city. Or, better still, perhaps we would ride up the Sundial, the symbol of Spain’s number one export industry, electrical power. I thought it was interesting that Rosa’s ideas for a day out were all about going to high places. She sought out isolation and height, a contrast, it seemed, to her strange early life, which, as far as I could make out, had been in conditions of crowding, and deep underground.

I looked forward to seeing the Sundial, though. It was a solar-power tower a kilometre tall, rising from gleaming hectares of solar-cell farms, a modern wonder. Air heated at its base rose up through the tower and drove turbines. It was a simple design, if horribly inefficient - but who cared about efficiency when the sunlight was to be had for free?

But in the event we didn’t go anywhere, for the next day was a ‘dust day’.

I was woken not long after dawn by a rumble of traffic that wouldn’t have seemed unusual save that it was here. Looking out through the closed balcony windows I saw robot lorries rolling down the street, spraying water. Loudspeakers broadcast warnings in precise, clipped Spanish. In the middle distance the whole skyline was obscured by an orange-red haze, and the rising sun was a pale disc that threw only faint shadows on the empty road surface. We would likely be stuck indoors for the day, Rosa said.

We had breakfast. I sat beside the closed window, with cups of coffee made of desalinated ocean water, watching the storm. The dust was coming on a wind from the north, from out of the peninsula’s desiccated interior, blowing the last of the country’s topsoil into the sea. When it hit us we  were sunk in darkness. Even the day after that, the dust still lingered. Holed up in Rosa’s apartment, we heard the buzzing of planes. They were seeding clouds over the reservoirs, Rosa said, spraying liquid nitrogen and silver iodide, trying to magic up some rain. Rosa was cynical. She said the planes were just a stunt, designed to reassure the populace that the government was doing something. There was a regional election coming, she said; that was why they were seeding the clouds.

At times it got so dark it was like being under the sea. I looked up at waves gathering and breaking on top of the layer of dust that overwhelmed the city, vast waves towering between earth and sky.




Chapter 27

There was no true night on this world of Transcendents. Enclosed within the opaqued walls of her cabin, with her sister sleeping soundly nearby, Alia was restless. In the silent dark, with no distractions, it was even harder to shut out that unending roar outside her head.

But as she drifted between sleeping and waking, she found at last what she had been brought here to discover.

 

It was like a dream. She was aware of herself, lying comfortably on her pallet. She even knew that her sister lay still in the corner of the room, her body a warm mass, her mind folded over on itself.

But the nugget of consciousness that always lodged behind Alia’s eyes seemed to have floated free to drift through the rooms of her mind. The walls of those rooms were porous - flimsy, translucent - so that a brighter light shone through them. And she heard voices, many of them. It wasn’t the formless clamour that had upset her before, but like distant singing, a massed choir perhaps, the merged voices sweet but scattered by the winds.

The glow out there was warm and welcoming, the voices gentle and harmonious. With an effort of will she pushed her way out through the walls of her head.

Her mind threw up analogies for what she experienced. She was floating over a landscape. It was dark, but over that velvet ground lay patterns of light, like a system of roads, a glowing threadwork in multiple colours which connected a multitude of brilliant points.

She wanted to see more. She rose up effortlessly. The floor below was like a starry sky, but inverted, with a vast constellation map written over it. Here and there tightly connected  clusters of nodes glowed like cities. She saw that the map was not infinite. It closed on itself - not like a sphere, that would be much too literal for this dreamy vision, but with every point connected to every other. The map was dynamic, the links sparking, twisting, reconnecting and changing constantly. The constant flux was part of the pattern too; this was a map in time as well as space.

And though the topology of the network changed constantly, none of those shining points was ever left isolated. Each was always joined by two, three, four links to its neighbours, and through them to the totality.

This was the Transcendence, the shining nodes human minds, the links that joined them channels of shared thought and memory. This visual map was a crude analogy, and incomplete, for the merged mind was greater than a simple aggregate of individuals. And yet it helped her to begin to see.

She saw nothing threatening in this warm interconnectedness. Suddenly she longed to be one of those nodes, to be joined for ever in the tremendous friendliness of that topology. She sank down, out of the invisible sky. She passed into the netting, through layers of it, until she was surrounded by glowing mind-nodes. Tendrils of interconnection reached out, probing at her from all sides.

She felt unexpected fear, and for a moment she was back in her body, which turned and twisted on her pallet.

But then the metaphor changed.

There were no more stars and laser-beam threads. Faces turned to her. They were smiling. And they all looked like Drea, her sister, she thought - or even like Alia herself. As those familiar eyes shone, hands clasped hers, or rubbed her back, her neck, her arms. They moved in closer, until she was surrounded by a comfortable warmth. It was briefly suffocating, and she thrashed again, but the pressure eased.

Different metaphors now: hallways opened up all around her, as if doors were flung open to reveal them receding into the distance. Every way she chose to go was open, and every way looked inviting. She picked a direction. She went that way - not walking, not even Skimming, simply travelling.

Now she was in a kind of library, a place where shelving and stacks receded in every direction as far as she could see,  side to side, up and down. People worked here patiently, consulting records, moving them from one corner of this vast archive to another. The librarians’ forms were undefined, their attention devoted to their work. She couldn’t see how they moved about, as there was no floor to walk on - but that was irrelevant; it was only a dream. And though the archive stretched off to infinity in every direction, she could somehow see other archives beyond its remote walls, other centres of knowledge, remembrance, wisdom.

This was another obvious metaphor, constructed by her mind as it struggled to interpret the flood of information it was receiving. This was memory, the pooled memory of the Transcendence. And all of it would be accessible to her, as accessible as her own memories always had been, whenever she willed it.

Now there was a change in the way the patient librarians were working, she saw. Some were making a space in one block of shelves, and others were bringing in a new stack of material, its details too remote to make out. She knew what they were doing. That was her own pitiful heap of memories, her whole life of a mere few decades dwarfed by the great banks of knowledge here. And yet she would be given a place here; she would be cherished. Others would be able to access her memories as easily as she could, just as she could reach the memories of others - and even the greater collective experiences of the Transcendence itself, which she now perceived as shadowy mountains of information looming beyond the bounds of the archive.

And, for ever preserved, the memories that defined her need not die with her—and so she need not die, not ever. She had no need of Reath’s ‘immortality pill’; in this chill, remembered sense, she was already an undying.

Even now she was still outside the Transcendence, in a sense. She was still herself, still small and closed-over and complete. But there was a place for her here in this immense cathedral of mind. All she had to do was take one last step.

She had a final moment of doubt. It was as if she looked back at herself, her body lying peacefully now on its pallet.

And then she let the embrace of the Transcendence enfold her at last.
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The Transcendence was a body. She could feel its limbs, the bodies of its human host already counted in the billions and scattered over thousands of worlds. And yet in another way she was barely more aware of the individual bodies that made up this great host than she was of the cells of her own body.

And its consciousness was not just a network of pooled minds. It arose from that network, like a frost pattern emerging from the interactions of ice molecules. She, the spark that was still Alia, felt bewildered by the scope and grandeur of its thoughts. The Transcendence was a symphony orchestra overwhelming her with its mighty themes - and yet her lone piping was an essential part of the whole.

She didn’t lose herself. She was still Alia. She was even aware of her own body, lying on its pallet. When she became more adept she would be able to function normally, live a fully human life, while still engaging in the greater community of the Transcendence. It was like doing two things at once, like walking and holding a conversation at the same time. It would be a life lived on two levels, just as she had seen of the Transcendents on this worldlet.

And now she glimpsed the mighty purposes of the Transcendence, the design behind this grand architecture. She felt its tremendous ambition of joining every human mind into its own grand confluence of thought, a gathering into the ultimate embrace of the Transcendence. Then would come the day when the Transcendence, arising out of humanity, would become the highest conciousness of this cosmic age, and it would apprehend the form of the whole universe. This was the dream of a young, unformed god - a dream of power, but not what to do with it, not yet. There would be time enough, a literal eternity of it.

And in the meantime there was reflection.

She found memories. There were the firefly sparks of individual lives - she sensed birth, death, love, sex, despair, triumph. Rising above these small rememberings were the vaster memories of the young mass mind itself, as it emerged from a misty unawareness to a cognisance of itself. The most striking note was a huge joy, surprisingly simple, a joy to be alive: a triumphant shout of I am!

And yet there was a grace note of sorrow, a trill of regret.

She became aware again of the host of bodies, the heads from which the mass mind had sprung. She saw that there were knots in the distribution of minds - knots of density, of resistance, of a kind of stubbornness, of age. They were the undying, the ancient core of the Transcendence. And it was here that the regret was centred.

Alia was drawn to the pain, wary but curious, like the tip of a tongue probing an aching tooth. And suddenly she was bombarded by screams, trillions upon trillions of anguished voices calling out together. She screamed in response.

Even in her torment she knew what this was. This was the Redemption, the Witnessing of the blood-soaked past. This dark pit, right at the heart of the Transcendence itself, was the place to which all those carefully retrieved memories drained. It was superhuman. It was unbearable. She spun and thrashed. This was wrong, terribly wrong. The Campocs were right—

She was awake, only Alia again, lying on a sweat-soaked pallet. A face hovered over her like a lantern, full of concern. It was Drea. Her sister brushed her brow, and Alia felt her fur plastered to her forehead.

Drea said, ‘You were yelling! Was it a nightmare? Are you all right?...’

Alia grabbed her sister and held her close.

 

Morning came.

Beyond the walls of the shuttle the worldlet looked even drabber, the people even more dull. There may have been fire in their heads, Alia thought, but their bodies were impoverished. It was impossible to believe that such complex magnificence as the Transcendence could arise out of the shabbiness of this thinly populated rock.

Nobody spoke to her, not Reath, not even Drea. They all seemed frightened of her.

Alia went to her Witnessing tank. It lit up to show her the wormlike thread of Poole’s whole life. At least he wouldn’t turn away from her. Impulsively she picked out a single moment.

Here was Poole, with his son, in a hospital ward. Their  faces slack, they sat side by side, holding hands, subtly distant from each other, frozen in time. Seconds ago they had received the news that Poole’s baby had died, after only moments of life, and that Morag, Poole’s wife, had died with him. Alia believed that this was the crux of Michael Poole’s whole life, his personal singularity, his moment when the conic sections diminished to a point, a new quality. The moment when he lost everything.

In Michael Poole’s time, you were born alone and you died alone, but you spent your life trying to get through to others, through love, through sex - or even through violence, the bloody intimacy of killing. In his love of Morag, in the oceanic few months in which their baby had come to term, Poole had come as close as he ever would to reaching through the barriers to another human. But with these deaths he was already falling back into himself, even now, just heartbeats after hearing the dreadful news. And Alia, with her unwelcome knowledge of his future, knew he would never recover, never get so close to anybody ever again.

What would Michael Poole make of the Transcendence?

What would he have thought of her, as she sat hiding in the cabin of a shuttle, cowering from her destiny? Would Poole envy her this opportunity to reach out to the Transcendence, and to allow it to embrace her? Would he have longed to touch other people so closely? Or would he understand her deepest, most fundamental fear, which she hadn’t even been able to express to Drea - that in joining so closely with others, she would ultimately lose herself? And what would he make of the terrible, obsessive, self-inflicted pain of the Redemption?

Absently she let the image in the tank run on. Poole and his son sat side by side, heads down. But now he looked up vaguely, as if searching for something in the air, a disturbance in his world that somehow broke through to his consciousness even at this terrible moment. Again Alia had the strange impression that somehow he knew she was watching him.

She waved her hand, and the images dissolved.

Reath approached her cautiously. ‘How do you feel?’

Alia frowned. ‘It’s as if I’m trying to remember a dream.  But the harder I try, the more elusive it is.’

Reath said gently, ‘It was a superhuman experience. Literally.’

Or it was like being drugged, Alia thought uneasily.

‘You have fulfilled the three Implications. You’re one of the Elect now, Alia. You have entered the outer circle of the Transcendence itself.’ Reath’s expression was complex, full of pride and longing. ‘I envy you.’

‘Then why don’t you join me?’

He smiled sadly. ‘Ah, but that’s impossible. There are some of us who can never join the Transcendence, no matter how we try.’ He tapped his skull with his forefinger. ‘Something missing in here, you see. The defect occurs on worlds scattered across the Galaxy, following patterns we can’t make out. Is it genetic? Or perhaps there are more subtle determinants of human destiny than genes.’

‘I didn’t know. I’m sorry.’

‘Don’t be. We have our place, we eunuchs. Do you know that term? We can serve the Transcendence in a unique way. We are useful for we are no threat to it, you see.’

She frowned. ‘The Campocs were right.’

‘About what?’

‘It’s full of regret. The Transcendence. That’s why it’s driving the Redemption. It’s as if it is tortured ... But I had thought all that regret arose from the Transcendence itself.’

‘It doesn’t?’

Alia remembered now, a bit of her dream-like experience becoming more lucid. She had glimpsed those deep dark knots of folded-over awareness, like pellets buried in a loaf of bread. And from those pellets, poison leaked. ‘Not from all of it. From the undying.’

Reath said, ‘Remember the undying initiated the joining in the first place. They are the foundation stones of the edifice of the Transcendence. And so, of course, they are shaping it. The Campocs are afraid of the impulse to Redemption. But you’ve seen it now. Are you afraid?’

‘Perhaps. I don’t know enough to be afraid. The Transcendence may be like a god. But even as it is being born, it is a wounded god. Isn’t it rational to be afraid of that?’ And maybe, she speculated now, somewhere in its deepest,  secret heart the Transcendence was developing its obsessive Redemption in new and strange ways she had yet to understand.

Reath said, ‘Will you go back? You must, you know. It must be difficult - I can’t even imagine! But the only way to cope with it is to try, to grow—’

‘I want to know more about the Redemption,’ she said briskly. ‘Perhaps that way lies a deeper truth.’ Perhaps, she thought, a truth not even known to the Transcendence itself. In which case, it was surely her duty as a good Transcendent-Elect to increase its own self-awareness.

Reath nodded gravely. ‘Then,’ he said, ‘if that is your feeling, we must take you to the engine of the Redemption.




Chapter 28

The dust storm subsided, and the forecasters said we could expect a clear twenty-four hours. At least I thought they said that; the forecasts were littered with unfamiliar symbols and novel dust-storm jargon. In a Spain slowly turning into a bit of Mars, the weather forecasters had to learn new tricks.

In that clear slot, Rosa offered to take me on a jaunt out of the city, to ‘a kind of outer suburb’, she said. ‘It’s become the heart of my mission here. Even though you won’t find it on any map.’

‘What’s it called?’

She treated me to a little Spanish. ‘The locals call it the  Reef.’

I was puzzled. ‘Sounds like a theme park.’

‘Not quite. Oh - you’d better take this.’ She handed me a pill.

I studied it dubiously. ‘What is it?’

‘Protection. General-spectrum. Some gen-enged antibiotics, a little nano tinkering, that sort of thing. The US Consulate insists you’re covered before you’re allowed within five kilometres of the Reef. Probably over-cautious, but why take a chance?’

After three days with Rosa her ghoulish humour irritated me. And I was starting to feel nervous about this new leap into the dark. I took the damn pill.

 

A small cab pulled up outside Rosa’s apartment building. A sleek, silent bubble of plastic and ceramic, its hydrogen engine emitting the subtlest puffs of white water vapour, it was done out in papal yellow and adorned by a stylised Christian cross. We clambered inside. The air conditioning was cool,  crisp and moist, the seats were soft and deep, and there was a fragrant new-carpet smell.

The pod slid silently away. The streets of Seville were empty as usual, and I was childishly disappointed; I don’t think I’d ever ridden in such luxury, and I would have been pleased to have an audience. This pod was actually a private vehicle, fabulously expensive, owned and run by a consortium of the local churches, to whom this Reef was evidently important.

As we moved out into the city’s hinterland I looked back. All but the grandest buildings were coated with Paint, silver or gold; in the harsh Spanish sunlight Seville shone like a gaudy movie set. Rosa told me that the photovoltaics attached to all those empty buildings garnered more energy from sunlight than the Sundial itself. Even abandoned the city made a profit for the nation.

Travelling north, we left the city proper and headed into a landscape that opened up around us, bare and flat. Our road, modern, surfaced with silvertop, arrow-straight and quite empty, cut across the dirt. We passed abandoned farms, where the dust had overwhelmed low walls or piled up in the lee of the buildings. There were signs of past dust storms, drifts like dunes that had been bulldozed from the road. In some places there had been attempts to stabilise the dunes with grass, but the grass looked yellow, sparse, dry. Along one stretch of road the dunes had been entirely coated with pitch. They looked very unearthly, like huge black sculptures.

I saw a plume of smoke rising up from beyond the north horizon, where we were headed.

‘Methane burn-off,’ said Rosa simply. ‘Been burning for decades. Don’t worry about it. Your pill should protect you.’ She tapped a small pack at her waist. ‘Or if not, I brought masks.’

We began to pass buildings. They were just shacks, boxy constructions strung out beside the road. Spindly TV aerials poked at the sky. Some of the plots even had little gardens, where stunted olives or orange trees struggled for life. Children came running out. Some waved, or made coarser gestures at us, sealed in our high-tech bubble.

When I looked more closely I saw that the shanties and shacks were made of ceramic and metal, sheets of it shaped and battered: material obviously sliced from the carcasses of automobiles. Their ‘windows’ bulged; they were windscreens or side windows. One woman in her front yard ground some kind of corn in a metal bowl that had obviously once been a hubcap. A group of children ran by, playing with a kind of cart that ran on ‘wheels’ made of sliced-up bits of an exhaust manifold.

Everything was constructed almost entirely of bits of dead car.

As we drove on the shanty town shuffled closer to the edge of the road. Some of the shacks became shops and stalls with open fronts. There were still a few kids giving us the finger as we passed, but here they were crowded out by adults. Shopkeepers yelled at us and held out samples of their wares, unidentifiable bits of meat on sticks. They seemed to be of all races, as far as I could see, a real melting pot. And many of these people were young; there were plenty of teenagers, adolescents, young adults. Compared to the antique stillness of the traditional city, it was like being driven through a vast nursery.

Safe in our glass cocoon, we could touch, smell none of this. Even the voices were muffled. It didn’t seem real, like a VR theatre arranged for our benefit.

‘Don’t be afraid,’ Rosa said. ‘Many of them know me. Anyhow surveillance here is pretty good these days.’

‘I’m not afraid. Spooked, maybe.’

‘Perhaps you haven’t been in Seville long enough. Even I feel disturbed sometimes by the crowding here... Ah. We’ve nearly reached the centre.’

We passed over a low ridge, and began to descend into a broad, wide valley. From this elevation I could see how the shanty town spread out for kilometres around me, the rough shacks carpeting the earth. Smoke rose up in isolated threads, from fires or methane burn-off. I saw a few better-constructed buildings, blocks of concrete studded among the rubble shacks. Perhaps they were clinics, schools, police stations, welfare offices. And drones flew overhead, glittering insects hovering over this plain of garbage. I felt reassured  by these signs of governance. I guess I’m really not terribly brave.

Our road cut through all this, following its own straight line. But a kilometre or so ahead of us it came to a dead end. A ridge pushed up out of the plain, terminating the road and blocking our way. It glittered, as if covered in broken glass.

It was a wall, metallic, glassy, crumpled, that stretched to left and right as far as I could see.

Rosa was watching my reaction. ‘That is the Reef,’ she said. She leaned forward and tapped the pod’s windscreen. ‘I think this jalopy has some imaging facilities...’ A disc of the screen showed us a magnified image of what lay ahead.

I saw that the Reef wasn’t natural at all. It was man-made. It was a heap of automobiles.

 

Cars upon cars upon cars, piled up, crushed down on each other, glittering with bits of smashed windscreen and gaudy paintwork, the whole thing laced together by a patina of orange rust: there were so many cars they were beyond counting. It was like a vast heaping of dead beetles. And as I learned to work the controls of our pod’s imaging system and turned my gaze, godlike, I saw people crawling, digging, climbing, working at the Reef, everywhere I looked.

The pod rolled to a stop. Its blister popped open, and suddenly the pod was full of a clamour of voices. You could hear individual shouts close by, and beyond that massed voices like the cries of gulls - and then a wider roar, like waves breaking, the sound of a million voices merging into one. Then there were the smells. It smelled like a road. I smelled tar and asphalt and rubber, and a sharper stink that might have been tyres burning somewhere. I felt immediately nauseous, but I tried to hide it.

Rosa sniffed up this toxic mix with a look of pleasure. ‘Ah, bliss. Once the whole world smelled like this, of car. A few hours of it won’t do you any harm.’

Before me the Reef rose up. We were only in its foot-hills here, and the constituent cars, crushed, mangled and stripped, were pressed into the dirt, but its shoulder rose mountainously above.

Rosa was watching me. ‘I know it’s all somewhat overwhelming.’

I felt uncomfortable to be under the protective wing of a bent old woman close to ninety. I insisted, ‘I’m fine.’

‘Just remember, I have masks.’ She clambered out of the pod, and I had no choice but to follow.

Away from the smart road surface the ground was dirt. But it gave slightly as I stepped out onto it, and beetles and spiders and even a few brown-skinned rodents fled from my feet. The ground was warm, warm beneath my feet. I was standing on the crust of a vast midden, I realised. It was profoundly uncomfortable to walk over that soft, moist, warm surface.

Now we were out of the pod, some of those vendor types crowded closely, yelling, competing for our attention. Most of them bore sticks and skewers with bits of broiled meat. I didn’t like to think about where that meat had come from, but its smell wasn’t as bad as the general old-car stink. I was taller than almost everybody here, even the adults. The people were dressed in rags, but looked healthy enough, well-fed. But the crowding people brought a secondary smell of sweat and body odour that washed over me. I could hear that some of the vendors’ cries were yells of greeting for my aunt. ‘Mama Rosa!’ She replied in a guttural Spanish; I wondered if this place had its own dialect.

Rosa glanced back at me, grinning, and pushed on into the crowd. There was a danger I would lose her, even in this diminutive mob. I hurried through the sweat and the waving sticks of meat.

We came to a kind of staircase cut, astoundingly, into the heaping of dead cars. Rosa started to climb. I tried to copy her brisk strides, but I stepped gingerly on beaten-flat wings and doors and hoods, and crunched over patinas of broken glass.

Above my head I heard a confident cawing. A line of big, black, powerful-looking birds peered down at my slow toil with silent menace.

‘Crows,’ Rosa said. ‘They’re a hazard here. They’ll mostly leave an adult alone, but if they see a child they will sometimes try to cut it off. They fly at your head. They herd you.’

‘I never heard of crows behaving that way.’

‘This is a novel landscape, Michael,’ Rosa said. ‘You adapt or die. Keep an eye on the birds.’

‘Oh, I will.’

Maybe a hundred steps above the ground we arrived at a kind of cave, walled by bits of car, cut into the steepening face of the Reef. There were chairs, tables, and a rough-cut doorway leading through to more chambers within.

Rosa entered the cave and, with relief, threw herself down on a chair. I followed suit. My legs were stiff from the climb; I thought Rosa had done remarkably well.

Even the chairs here were old automobile seats, heavily patched with duct tape.

A woman came bustling from the back chambers. She was dressed in an ancient, shapeless smock, and she was healthily fat, though her face was streaked with grime. When she saw Rosa she fussed over her immediately. ‘Mama Rosa! Mama Rosa!’ They exchanged a few words, and then the woman receded to her back room, to come bustling out with a tray of glasses and a bottle.

As she poured, Rosa said to me, ‘I took the liberty of ordering ahead. The dish of the day, so to speak. The water’s local stuff but don’t worry, it’s clean; engineered bugs see to that.’ She held up a glass. ‘Look, it even sparkles.’

‘Rosa, I don’t believe it. Is this is a restaurant?’

‘I don’t think I’d give it as grand a description as that. But they serve good food. The best on the Reef!’

As we waited for the food to arrive, me nervously, Rosa with anticipation, we talked about the Reef, and its strange history.

 

In the late 2020s, as the Americans had ended their long love-affair with the car, the Spaniards had followed suit.

In those pre- Stewardship days Seville had already reached a garbage crisis, and dumped millions of tonnes of the stuff in vast overflowing landfills. So for the people of Seville there was only one logical place to get rid of their suddenly useless cars, and that was in the foul-smelling, rat-swarming trash city just over the horizon. The dumping had caught on, and soon cities in the rest of Spain were paying Seville to take on  their own refuse too. ‘An early example of negotiating for ecological credits,’ Rosa said dryly. Eventually the detritus of the automobile industry of a modern nation had drained here, gathered up by the mechanical muscles of grinders, diggers and crushers into this great ridge of dead cars. And all the time garbage had continued to pile up around it.

‘So the Reef was born. People were already here, picking over the garbage, trying to make a living out of it. But then there was a flood of newcomers. In the 2020s southern Spain was wide open to refugees, especially from Africa. At the Strait of Gibraltar you only have to cross a few kilometres of water...’

The final days before the Stewardship had been a time of increasing panic, of a sense of helplessness as problems spiralled out of control. Among the worst was the spread of infectious diseases out of the tropics, like dengue fever, encephalitis and yellow fever. Uncle George used to say it had been bound to happen. As the world warmed up and mosquitoes and ticks were able to survive at higher latitudes, the diseases spread out of their traditional ranges, driving human populations before them like herders.

Floods of refugees had broken into Spain and headed for the cities of the south, seeking work, succour, help. ‘And of course the refugees brought with them the diseases they had been trying to flee,’ Rosa said grimly. ‘The authorities couldn’t keep these plague-ridden undesirables out of the country. But they could keep them out of the towns.’

In the Seville area the refugees had gathered here on the Reef, for there was no other place for them to go in the desiccating countryside, nowhere they were welcome. They slept in the warmth of the vast rotting heaps of garbage, and they had begun to burrow into it, alongside the rats and gulls and the crows and the beetles, a whole community of scavengers who had got there before them.

‘And, of course, the scavengers began to eat other scavengers,’ Rosa said. ‘Before long a kind of food chain established itself.’

‘With the people at the top?’

‘Not necessarily,’ Rosa said. ‘Remember the crows.’

They survived, or some of them. People bred young and  died early in such a situation. Soon there were children running around, whole generations of them who had known nothing but this garbage-world.

But the city had kept on dumping its trash here regardless. It was a vast denial of reality, that the citizens of a still-prosperous city like Seville could simply ignore the gigantic heaps of rot they continued to create, and the hapless people who now lived there. And this wasn’t the only garbage-dump city on the planet; there were others near Lagos and Manila, Beijing and Vladivostok - even a few, Rosa told me to my surprise, in the USA.

Rosa had been one of the first local priests to try to make contact with the inhabitants of the Reef. ‘In those days it was like a circle of hell,’ she said. ‘There was famine and disease, and no government, no control, no policing. The police and army just fenced the place off, and left whoever and whatever was inside the perimeter to consume themselves, and rot. So crime was rife. The bad guys from Seville used this place as a mine of human flesh to do what they wanted with - even just target practice. Imagine that.’

Things had changed in the late 2030s when the Stewardship money had started to flow. Suddenly people discovered they had a conscience after all, and Seville turned its attention to the vast blister on its doorstep. But those early do-gooders, following in the steps of Rosa and others, found their efforts were not welcome. ‘The Reef had become a home,’ Rosa said, ‘a way of life.’ After that the authorities had taken a more subtle approach. The police had worked more carefully to establish a presence, and Stewardship money was used to establish a basic human infrastructure, schools and hospitals and the like.

‘But the local economy is still the same,’ Rosa said, almost proudly. ‘And the ecology. People live off the garbage - and not just by barbecuing rats, either.’

She said that gen-enged bacteria had been loosed on the Reef. Bugs that could eat oil were working their way through the contents of the leaking engine blocks and fuel tanks in the mound beneath me, cracking waste oil and gasoline into more useful hydrocarbons and other chemicals. Other bugs devoured polyurethane plastics and other ‘non-biodegradable’  components of the car corpses. Even hydrogen could be harvested, she said. Collection plants had been set up around the base of the Reef, at the outlet of systems of drainage pipes through which this reclaimed treasure was collected. ‘All very modern, don’t you think? We live in an age of margins, where there is money to be made from reprocessing the garbage of richer times.’

As the population of Spain continued its precipitous decline there had been an obvious motive to open up this community: the families of the Reef were unusually fecund for the time and there were lots of kids running around, kids who might be employed usefully to keep the nation functioning.

After a vast citizenship programme, some Reef babies had grown up to become lawyers and doctors and engineers and politicians. Many had gone to live and work in more salubrious parts of the country, or even abroad - but not all; some had stayed to work for the strange community that had fostered them. By now, Rosa said, the Reef was integrated into Spanish society. It even had zip codes.

Something scuttled over my foot, startling me. It was an insect. I bent down and grabbed it between thumb and forefinger. It looked like a beetle, but it had an unfamiliar blue-green sheen to its carapace; I’d never seen anything like it. I showed it to Rosa.

‘Keep it. It might be a new species.’

‘Really?’

‘Garbage tips are the modern crucibles of evolution.’

I tried to make out Rosa’s fascination with this place. ‘You keep talking about the Reef - ecology, evolution, food chains - as if it’s one big ecosystem. And you talk as if the humans here are part of the ecosystem themselves, just another kind of scavenger.’

For a moment, as she peered out over the metallic slopes of the Reef, she was silent. I had time to smell the food cooking, an aroma of hot butter and seafood.

Rosa said slowly, ‘An ecosystem. So it is. In a way, now that the government has moved in, the place has lost some of its fascination for me. It’s safer, yes, and life expectancy has shot up. But not so interesting...’

Even when she had first come here, she said, the place hadn’t been as lawless as she had feared.

‘I imagined either simple chaos, or gangsters and war-lords, chieftains wielding crude power based on threats and intimidation. There was plenty of that, of course. But from the beginning the Reef was simply too big to be governed in such a way. And the refugees were not a homogenous mass; they trickled here from all over. Chances were you could talk to your neighbour, but not to somebody on the other side of the mound. Without communication centralised power was impossible. Nobody knew what was going on; nobody was in overall charge.’

Instead, she said, the nascent community had organised itself.

If you worked on the Reef, struggling to survive, your best bet was to do what your neighbour was doing. If you saw her digging, you dug; if you saw her fleeing, you fled. ‘And that way,’ Rosa said, ‘through local interaction and feedback, a community emerged, evolving bottom-up.’

When the government first began to open up the place, they sent in sociologists and complexity specialists to study what was going on. They found a collective organisation that made almost maximally efficient use of the resources of the Reef as a whole. And this was achieved by groups who shared no common language. They just worked it out as they went along.

‘Like an ant colony,’ I said, with faint disquiet.

‘And it worked almost perfectly. A perfect human machine.’ She actually sounded wistful.

It was a tone of voice I had heard from her before, when she had hinted at aspects of the Order in Rome which had taken her in. Crowding. Underground. Swarming with people. I wondered what the Order truly was - and why it had expelled Rosa. Whatever the truth, it was evident to me that she had spent her life since seeking either its opposite in isolation, or its reflection in other things, even in this extraordinary place, the Reef: she had spent her life longing to go back.

Our lunch arrived, heaps of steaming food served on clean hot plates by our grubby-faced landlady. Rosa told me it was a local variant of paella, called fideos a la malaguena, peppers  and shellfish, with spaghetti rather than rice. The pasta and peppers were fine. But the shellfish, mussels and clams, were gritty. I wondered from what dark ocean they had come, and pushed them aside.

 

Our lunch was cut short by an alarm. It was a mournful siren that sounded from far away, like the cry of some immense beast raising its head from the sea of garbage. The landlady came out of her kitchen, wiping her hands. She peered up at the sky and muttered.

Rosa and I stepped outside the cave-like restaurant. The cause of the alarm was obvious. Coming from the north was a murky red cloud that towered high above the glinting shoulder of the Reef; its upper levels thrashed and writhed, purple. The light was already failing.

‘This wasn’t forecast,’ Rosa said.

Looking down the slope of the Reef I saw people running for shelter, the shopkeepers and stallholders battening down and grabbing their wares. They swarmed everywhere, racing over their midden like the ants Rosa seemed to think they were. The sky grew darker. Bits of loose garbage began to blow about on the surface of the Reef.

And then, as the light failed, I saw her. She was standing at the foot of the Reef proper, where the lowest strata of doomed cars were sinking into the ground. She stared up at me.

I had never seen her so close. It was her, no doubt about it; I could make out her eyes, her nose, the laugh lines around her mouth. I could even hear her voice, though I could make out no words. It was typical of her to come to me now, in the storm, in a time of confusion.

Rosa stood beside me. I dared take my eyes off Morag for a second - I was fearful she would just vanish back where she had come from if I looked away - and I saw that Rosa was staring in the same direction as me, her small mouth open.

‘Rosa—you see her, don’t you?’

Rosa took my hand; her leathery grip was reassuring. ‘I think so.’

I was overwhelmed. It was the first time anybody else had  shared my visions. ‘Can you make out what she’s saying?’ All I could hear was a kind of jabber, very rapid; Morag almost sounded like a speeded-up recording.

Rosa listened closely. ‘No words,’ she said. ‘But it sounds like information. Structured. Very dense. We should have brought a recorder.’

‘Yes...’

Morag turned away, took a step away, and looked back at me. I thought her expression was pleading.

‘I have to go to her.’ I looked down, seeking the staircase. It was getting very dark now, and wind-blown sand scraped the back of my neck, a premonition of what was to come.

The landlady gabbled agitated Spanish.

Rosa said, ‘She says we must go inside. The storm—’

‘No! Morag’s down there. Let me go!’

But they were surprisingly strong, especially the landlady, and they began to drag me back towards the shelter of the restaurant.

Morag was walking away, her hair whipping around her face. Still she looked back at me. But she was blurring into the darkness, becoming indistinct again, and I could no longer hear her voice.

Then the dust descended. Suddenly it was everywhere, in my eyes, mouth, ears, hair, and the world was full of the wind’s stupendous bellowing. Rosa and the landlady hauled me backwards into the cave, and a door slammed, shutting out the storm.

 

We sat in that darkened cave, illuminated only by a lamp that burned Reef methane. The landlady gave us water to wash the dust out of our hair and mouths and off our skin, and we drank a hot, flavourless tea. Rosa had to pay for all this, of course.

‘So,’ Rosa said gently. ‘I feel privileged. I’ve heard many ghost stories, Michael. But I’ve never seen somebody else’s ghost before.’

I felt powerful, confused emotions. I was disappointed to have lost Morag, when she had seemed so close. But I clung to that electrifying understanding that Rosa had seen what I had seen: whatever was going on, I wasn’t crazy or delusional.  I was relieved, I guess. But I was even more scared of the whole thing than before.

‘I have to get this straight in my head, Rosa. It’s in the way.’

‘In the way? - Ah, yes. Your gas hydrate project.’ She touched my hand. ‘You are trying to balance your own needs, the issue of Morag, with the wider needs of us all. You feel confused. But that’s because you are a good man, Michael.’

I snorted. ‘Good? Me?’ I thought of my relationship with Tom, that terrible flawed mess. ‘Believe me, I don’t feel it.’

‘You don’t need to. Saint Augustine said that if you don’t  feel you are good then you must pretend you are. You practise, you do good things. And then, one day, you wake up and find you are good after all.’

The landlady nodded, muttering; perhaps she picked up some of Rosa’s child-like sermonising.

‘I don’t want to lose Morag again,’ I said. ‘Not if I don’t have to. But I need to understand.’

‘Well, since I saw her too, I now need to understand also,’ Rosa said. ‘Let me do some research.’

That surprised me. ‘Research? I expected you to say you’d pray for me.’

‘I will, if it will help.’ She tapped her forehead. ‘But God didn’t give us brains for nothing. Let me see what I can figure out.’

The landlady, muttering, opened the door a crack. But the storm was still howling, and a scattering of sand hissed on the floor.




Chapter 29

This time Alia and her uneasy crew travelled more than a thousand light years away from the centre of the Galaxy, and returned to the plane of the spiral arms, where the sky’s equator was a thick band of light, the compressed glow of the arms seen edge-on, and the Galaxy centre itself was a huge sun that glowered behind scattered stars.

They had come in search of the engine of the Redemption, Reath said enigmatically.

They approached a world, another world with no name but only a number in the Commonwealth’s catalogue. It was just another rust-red globe, a scrap of desert folded over on itself, calmly circling a shrunken sun. This world was old, far older than Earth. It was a long time since even the sparking flowers of impacts had disturbed the slumber of this world’s worn plains; billions of years of collisions had scoured this system clean of comets. It was all a bit depressing to Alia, but she was learning it was typical.

Reath’s shuttle slid low through dust-laden air. The landscape was unprepossessing, worn away - and dominated by mounds that pushed out of the sand, low but neatly circular. They were just heaps, the same dull crimson colour as the rest of the landscape, but they were regular, like perfect spheres buried in the dirt. The mounds were everywhere, peppering the shadows of worn-down continents, filled-in seas. Some of them were kilometres across.

Life had never advanced far on this shrunken world. But humans had come here, of course; in time they had been everywhere. Those low mounds were their signature.

Reath said, ‘Water is the key to our kind of life - and most kinds of post-human life too. On a world like this any surface water or ice has long since been lost, disassociated in  the higher atmosphere. When the first colonists came, only the very deepest aquifers remained - so deep they hadn’t been dug out even by asteroid impacts, and so very difficult to reach - and there was more water bound into the mineral structures of the deeper rocks, perhaps hundreds of kilometres down.’

‘So if you wanted to live, you’d dig,’ Drea guessed.

‘And that’s what the colonists did. Their settlements were mostly subsurface, with deep stalks going down hundreds of kilometres in search of water. Such settlements are always going to be cramped, confined...’

They all knew the story, the fate of such enclosed societies. And they knew what the mounds must conceal.

The shuttle hovered over one of the larger mounds. Commonwealth monitoring posts ringed it in a loose circle. There were no landing facilities, no docks, but Alia could see the scars of previous landings splashed over the dirt. The breeze of the shuttle’s descent blew sand in snaking ripples over the surface of the mound.

Alia thought she saw hands, small human hands, push out of the mound to pat the dirt back into place.

‘This mound will do,’ Reath said. ‘Coalescences are different in detail, but all essentially the same. I don’t think it makes any difference which mound we pick.’ To Alia’s surprise he started handing out face masks. ‘You’ll need these.’

Alia had never worn such a thing; she had to be shown how to put it on. ‘Why? The Mist—’

‘The Mist doesn’t work in a Coalescence,’ Reath said. ‘The air in there is special. Many Coalescent types use the air to communicate. Biochemicals. Scents, pheromones.’

Bale adjusted Drea’s face mask for her, making sure it fit snugly all the way around. ‘And you don’t want stuff like that in your lungs,’ he said, his voice muffled by his own mask.

They faced each other, Alia and her sister, Reath, the three Campocs, their faces obscured by their translucent visors. Drea said, ‘We look like bugs!’

They stepped out onto dirt that crunched softly under their feet. The gravity was low, only about a third standard, and Alia felt comfortably light on her feet. Theirs were the  only footsteps to be seen. The pale brown sky was cloudless, and the stale air didn’t stir. Alia had the impression that there was little weather here.

The mound rose up before her, as if growing out of the dirt. Commonwealth monitoring stations, boxes of bright blue and yellow, sat impassively before it. ‘How do we get into this thing?’

Reath said, ‘I don’t imagine it’s hard.’ He faced the mound, spread his hands, and called into the empty air, ‘This is Alia, a Transcendent-Elect. You are here to serve her. She wants to speak to you.’

For long heartbeats nothing happened. Then the curved surface of the mound dimpled, and sand hissed away. A doorway opened up, a low archway, revealing a corridor that led off into darkness.

Reath glanced at Alia. ‘Will you take the lead?’

Alia could think of nothing she’d less rather do than walk into that mouth of strangeness. But she had her duty - or maybe it was just that she didn’t want to lose face. She stepped forward, into the archway. Loose sand trickled down over her, pattering on her faceplate.

 

The dark corridor led to an inner door, like an airlock. When they were all inside the outer door closed. Alia glanced back at the closing door; she saw nothing but sand shifting into place, an unobtrusive technology.

For an unpleasant heartbeat the six of them were locked in darkness, the silence broken only by the scratch of their breathing behind the masks. Then the inner door slid open. They crowded through the hatch.

They emerged into another corridor, low-roofed and with rounded walls of what looked like ceramic. Illuminated dimly by lamps inset into the walls, the corridor curved out of sight. They had to duck to avoid the low ceiling, even the squat Campocs.

A few paces from the door a figure was waiting to greet them.

Alia stepped forward. This was a woman, she thought - but slim and sexless, and dressed in a bland white robe. She was without hair; the naked skin of her face and scalp  was blotchy. It was hard to tell how old she was, though her smallness and a certain delicacy about her features made her look young. Her eyes were her most striking feature, large, watery orbs with wide, watchful pupils: eyes adapted to twilight, Alia thought. She was expressionless.

Reath nudged Alia. ‘Ask her who she is.’

‘I am Alia. Tell me your name.’

The woman had to think it over. ‘My name is Berra.’ Her accent was strong, but easily comprehensible. But she spoke slowly, enunciating each syllable separately: Be-rra. It was as if it was the first time she had heard the name herself. ‘You are the Transcendent-Elect.’

‘Yes. My companions are—’

Berra wasn’t interested. ‘I am an Interface Specialist,’ she said. ‘I will answer all questions.’

‘I’m sure you will—’

‘Please do not speak to anyone else you meet. Or anything. Please speak only to me. You need not doubt my veracity.’

‘I wouldn’t dream of it.’

‘What is it you want to know?’

Alia took a breath. ‘I want to learn about the Redemption.’

Berra nodded. ‘Ah, yes. We all serve that mighty cause. Then you will want to see the Listeners.’

‘I will?’

‘Please come.’ Berra turned and led them away, along the corridor.

Reath walked beside Alia and Drea. The Campocs clustered behind. Curious, watchful, they seemed to be enjoying the adventure.

Alia said to Reath, ‘We can only speak to her, she will only speak to me. I suppose it’s fair.’

‘Don’t jump to conclusions,’ Reath said. ‘The protocol here has nothing to do with human manners.’

‘Power must be scarce,’ Bale said. ‘Not too warm, not too bright, cramped corridors.’

Seer whispered, ‘And it’s been this way a long time. You see how small she is? And those big pupils: she is adapted for these dingy passages.’

Denh asked, ‘What do you think the power source is?’

Bale shrugged. ‘Geothermal? But on a planet like this you’d have to dig deep.’

Reath looked back. ‘The details don’t really matter. Every Coalescent colony is like this, more or less. And the crowding isn’t just for economy. It’s purposeful. You stay cramped; that way you stay locked into the eusociety.’

‘Yes, but—’

Reath snapped, ‘Stop your chattering!’

Berra led them deeper into the complex. The corridors were empty, save for themselves; there was no noise, no disturbance - no dirt. Most of the walls were unbroken by doors. The corridors branched and bifurcated at forks and T-junctions and complex intersections. The party even changed levels, climbing ladders and descending staircases. It was a three-dimensional maze through which Berra led them confidently.

The Campocs started to seem lost: ‘Have we just come around three sides of a square?’ ‘Haven’t we been here before? ...’

But Alia and Drea, born on a starship, shared a good innate sense of direction. Alia always knew where she was in relation to the outside. And she could picture the path they were following; though tortuously, Berra was leading them deep into the heart of the mound. It was a comforting thought that she and Drea could Skim out of there in an instant, if need be.

At a confluence of corridors they came upon activity. High on one wall a recessed light was flickering. Creatures clung to the wall, a tangle of long limbs, three or four of them evidently working on the light. Berra clearly wanted to go on, but the visitors slowed to a halt, staring up curiously, and she had to wait.

In the dim light Alia had trouble seeing the workers clearly. Their hands and feet had five splayed digits each, but each finger or thumb was tipped by a broad pad which clung easily to the wall’s smooth surface. Their limbs were very long and thin, longer than their skinny bodies, giving them the look of spiders. They seemed to be licking the broken light, with pink tongues which unrolled from their mouths. Their skulls were small, their brain pans shrunken, Alia thought.  But their faces, especially their eyes, were their most human feature, and even as their tongues worked at the lamp they glanced down at the visitors with fear.

Bale said, ‘Remember, we aren’t supposed to speak to them.’

Reath snorted. ‘I doubt if they would understand you if you did.’

Drea asked, ‘What are they?’

‘Specialists,’ Reath said. ‘Like everybody here. Post-humans adapted to their roles in keeping the whole functioning.’

Berra was growing anxious. Mutely she walked back and forth along the corridor she wanted to take, away from this junction.

At last Alia took pity on her. With backward glances at the workers on the wall, she led her party away.

After another hundred paces, Berra halted. They were in a stretch of corridor as bland and featureless as the rest. But Berra patted the wall with her small hand, and a door opened up like lips parting. Fetid air gusted out into the corridor. Hot and moist, its stench was unmistakable, even filtered by the face masks. They all recoiled, save Berra.

‘Lethe,’ Drea said. ‘That’s shit!’

Berra patiently waited by the door, her eyes locked on Alia’s face.

Alia asked, ‘What’s through here?’

Berra said, ‘The way to the Listeners.’

Reath said firmly, ‘Come on.’ He stepped forward through the door.

Alia reluctantly followed - and was immersed in a fug of stinking air. For the first time she was grateful for her face mask. The chamber was huge, its far walls lost in a mist of humidity. But the room was dominated by a tank of fluid, presumably water, so large it was almost a lake. The water was cloudy, brownish, and warm enough for steam to come coiling up from its surface. Small waterfalls erupted from the walls, spilling more fluid into the brimming pond, and big low-gravity ripples washed with low gurgles against the walls of the tank.

A head pushed out of the water. Alia glimpsed a low brow,  startled blue eyes, and a wide mouth set in a monstrous face. That mouth gaped open, so the water washed into it with its cargo of sewage, and then the mouth clamped closed. A muscular back broke the water surface, with knobbly vertebrae and short hairs folded flat. As the creature swam away, vast slow bubbles broke the surface behind it.

Seer laughed coarsely. ‘Rocket propulsion!’

Now Alia made out a whole school of the swimmers pushing languidly back and froth through the dense mess, chewing, farting, shitting. There were breaks in the far walls through which the swimmers passed. Perhaps this chamber was just one of a whole network that laced through the mound.

Reath smiled at Alia. ‘You’re starting to see it, the purpose of the place?’

‘I think so. This is a sewage treatment works, isn’t it? But they don’t use machines, but people.’

The waste of the mound community poured into chambers like this. The swimmers chewed it up, shat and pissed it out, and chewed it down again. Their organs were specialised to filter and separate organic material from water, waste from recyclable goodies.

Reath said, ‘It isn’t so strange if you think about it. Human mothers have always produced milk for their babies. Animals pre-digest food for their young - and some even eat excrement to extract minerals. The details vary, but to do things with humans rather than machines is the way of communities like this. Somewhere in this mound there must be big-lunged air recyclers, waste removers, builders and demolishers, drones for carrying and fetching - even for disposing of the dead. And after all a human sewage processor isn’t likely to break down.’

‘Drones,’ said Bale, with an expression of disgust.

‘So,’ said Seer, incredulous, ‘if these guys keep on paddling around this toilet bowl long enough they’ll turn it into soup?’

Alia leaned down, ducked her hand at the surface of the water, and raised it towards her lips. ‘Needs salt, I think.’

Drea recoiled. ‘Oh, you didn’t.’

Alia grinned and showed her a clean hand.

Reath said, ‘It would probably have been safe. Shall we go on?’

Berra led the way through the chamber and out to another corridor. Before they had walked much further they were taken through another door.

They found another lake, but this was of a white substance like milk. Through this paddled more swimmers. They were not big-mouthed and hairy-backed like the shit-eaters of the sewage lake, but more delicate, with thin limbs and big watchful heads. They had webbed fingers and toes. And every one of them had a swollen belly.

Drea walked forward curiously. The swimmers reacted nervously, paddling away through their lake of milk.

Reath said quickly, ‘Check your face masks. Any pheromones in the air will be concentrated here.’

Drea asked, ‘What is this place?’

‘Can’t you tell?’ Alia pointed.

In the middle of the lake a woman leaned back, supported by two others. She lifted her bare hips out of the milky fluid, spread her legs - and babies slid out, two, three of them. The newborn swam around confidently, eyes open. They seemed to have no umbilical cord, no placenta. One of the babies seemed to be laughing, just heartbeats old.

The attendants who had helped with the delivery had bellies as swollen as everybody else here: they were all female, and they were all pregnant. And it was no particular coincidence that this woman had given birth the moment the visitors had walked in the door, Alia thought: no doubt there were births here all the time, every second of every day. This, of course, was the very heart of the mound.

‘These are the mothers,’ Berra said simply.

Alia understood. This was not really a human society at all. It was a Coalescence: it was a hive.




Chapter 30

I got a call from Shelley Magwood.

She said she had fixed a meeting with Earth Inc., the nation’s largest private geoengineering concern. The purpose would be to explore ways we could leverage their expertise in macro-projects to get our nascent hydrate-stabilisation scheme off the ground—‘Actually into the ground,’ as Shelley quipped. It was a crucial step for us.

But the meeting had to be face to face, Shelley said. The two of us had to go out to EI’s headquarters in the Mojave desert.

I dreaded the thought of yet more flying. I complained, ‘Given that these guys aspire to rebuild the Earth, demanding a meeting face to face is a bit twentieth century.’

Shelley, projected virtually to Rosa’s apartment, shrugged. ‘Look, we need to follow EI’s lead. These guys know how to get these big projects accepted and done, and being shy about their methods at this stage isn’t going to help.’ She grinned, the lively-minded engineer, curious. ‘Anyhow I hear they have some spectacular stuff out there.’

‘Yeah, a regular save-the-world theme park,’ I groused.

‘Oh, come on. It’s an adventure. Anyhow they have a point. Primate politics still works. Did you know that you can’t fool a chimp with a VR? They just wave their hands through the images. They are too dumb to be taken in.’

‘Or too smart.’

She reached out, as if to ruffle my hair. I flinched, I couldn’t help it. But when it hit my flesh her VR hand broke up into pixels, little cubes of light that scattered in the air. She laughed. ‘Isn’t real life better? I’ll meet you at JFK. We can fly on together from there.’

I said my goodbyes to Rosa.

Of course our business was unfinished, but I had caught her attention with my ghost. Rosa was a much darker character than Shelley, much more cynical and remote, and so much older, of course. But when she focused on a problem that interested her she was bright, sharp, curious, intense, just as Shelley was. They had a lot in common, I saw - even though Shelley the rationalist engineer would have been suspicious of the arcane strangeness of Rosa’s life.

 

I endured the hours of the flight into JFK, where Shelley met me. We only had a couple of hours on the ground before we set off again on another immense seven-league-boots jaunt to LAX, and Shelley gently coaxed me through the airport processes. Already jet-lagged, I managed to sleep on this flight, but by the time we were vomited out at LAX I felt even worse.

And after that yet another flight, this time a local hop aboard a small dozen-seater passenger jet, owned and operated by EI themselves. The plane was adorned with the corporation’s somewhat tasteless logo, of an Earth cupped in the palm of a human hand—‘like a wrestler illegally squeezing a testicle’, as Shelley aptly said.

From LAX I had expected us to cut inland towards the Mojave, but to my surprise we headed west, out to the coast and over the ocean.

Shelley and I were the only passengers, and our drinks were served by a little rubber-wheeled bot. The plane was a very modern design, a shell of glass and ceramic full of light and air, and I could barely hear the discreet thrumming of its hydrogen-burning engines. It felt as if we were in a bubble, suspended over the sea.

The afternoon sun was low, and the water seemed like it was on fire. When I looked back towards the coast, LA was a carpet of streets and buildings, a rectangular grid like circuitry coating the contours of the land. Over the city the air was discoloured, but the vast orange smog dome I remembered from trips out this way when I was a kid had pretty much dissipated.

Shelley noticed something in the ocean. ‘Look at that.’ A city-sized area of the water was stained a deep green. ‘What  do you think it is? Maybe a sewage outlet?’ But the area was a neat straight-edged square, artificial.

‘Actually we’d call it a plankton bloom.’ A VR popped into existence on a seat facing us. It was a man, aged maybe fifty, blond, blue-eyed, trim, his skin pale and healthy-looking. He was dressed in a neat, nondescript business suit of a style that can’t have changed significantly for a century and a half. He smiled in a sensible sort of way. ‘EI welcomes you to California.’

Shelley scowled; she was notoriously intolerant of such VR stunts. ‘Who the hell are you?’

‘Forgive me. My name is Ruud Makaay...’ He was a senior executive at Earth Inc., he said, responsible for what he called ‘outreach’. ‘Of course this is a VR projection. I, the flesh-and-blood Ruud, will be your host today at EI—in person, once we land.’ His English was smooth; later I learned he was actually Dutch.

Shelley asked, ‘And that algal bloom in the ocean?’

‘It is a demonstration of one of our simpler techniques. The productivity of the ocean can be stimulated with the judicious injection of certain iron compounds. The “bloom” you see is the result. The purpose is to draw down carbon dioxide in the air into the microscopic bodies of the little creatures that make up the plankton. If it’s down there,’ he said, grinning, ‘it can’t be up here in the air contributing to the greenhouse effect. To increase the effectiveness of the take-up we are experimenting with various gen-enged developments of plankton species - of which there are many, it’s a whole ecology down there, you’d be surprised. Now, look over there.’ He pointed to his right.

Peering down I made out a row of structures, vast but skeletal, floating on pontoons on the surface of the ocean. Each was an upright hoop within which long windmill blades turned in the wind off the sea: each a hundred metres tall, they looked like vast egg whisks. As the plane dipped over the turbines, I saw that a pale mist, like a bank of fog, lingered around the machines. Close to, the sheer scale of these lacy engines was stunning, and their shadows, cast by the setting sun, were long and graceful.

‘Spray turbines,’ Makaay said. ‘Another of our simpler  ideas. You just spray sea water into the air, to make clouds.’

‘Why?’ Shelley asked. ‘To trigger rain?’

‘Actually the opposite,’ he said. ‘The purpose is to stimulate the production of the clouds themselves, and so to make them more reflective. The clouds are meant to block the sunlight...’ Water droplets formed in a cloud when vapour gathered around seed particles, ‘dust condensation nuclei’ in Makaay’s terms. The idea was to load so many nuclei into a cloud that the droplets multiplied, but none got big enough to fall as rain. So the cloud got whiter, and kept out the sunlight.

The geoengineering solutions promoted by Earth Inc. could be vast in scale, Makaay said, but were based on two simple principles. Earth intercepted heat from the sun; and an excess of carbon dioxide in the air trapped too much of that heat. So EI solutions were based either on reducing the amount of solar energy the planet soaked up in the first place, by making the Earth more reflective - ‘abedo manipulation’, Makaay called it - or drawing down carbon dioxide from the air, ‘carbon sequestration’.

‘And here, in one glance, you can see two of our solutions at work, on a demonstration scale anyhow. This is why we do our best to bring people out here in person. There is nothing like seeing things with one’s own eyes to make an impression.’

Shelley eyed me. ‘Primate politics,’ she said. ‘I told you.’ She turned on Makaay. ‘Even you. You’re a great big tall man in a suit. Even now, all the guys at the top are just like you. When I started my working life I got a crick in my neck from looking up at my bosses all the time. It was like being in a forest.’ She seemed a little out of tune to me, a touch over-aggressive, even rude. But she had never been very tolerant of managers, bureaucrats and marketeers.

Anyhow I knew what she meant. Makaay was a tall, bulky man, his sheer physical presence impressive, and his broad, heavily boned face seemed to ooze control. He was like my brother John, or my father - one of the competent-looking big men who make serious waves in the world. Not me, though. I somehow always knew I wouldn’t turn out that way.

Makaay didn’t seem insulted; he even seemed amused. ‘Ms Magwood, I know very well I’m a walking cliché. But you have to understand I spent half my working life inside the Beltway, or in the UN and Stewardship complexes in New York or Geneva. And there, believe me, you have to wear a uniform like this—’ he indicated his body - ‘to be taken halfway seriously. By looking like I work for IBM, I’ve won half the argument already.

‘It also helps that I’m Dutch, by the way. We Dutch have been geoengineers since the Middle Ages, ever since we reclaimed half our own country from the sea, and we’ve been exporting our expertise for as long. These days we’re somewhat in demand, to help bale out drowning countries from the Pacific islands to Bangladesh.’

We were silent for a moment. It helped his moral authority, of course, that in our lifetimes Holland itself had given up its own centuries-long battle against the sea, and the Dutch had become a nation of exiles.

‘You’re quite a package, Mr Makaay,’ Shelley said dryly.

‘But, you know, it’s not me who’s the throwback,’ he said mischievously. ‘It’s the pols and bureaucrats I have to deal with who have some serious evolving to do.’

Even Shelley smiled at that.

Leaving the spindly spray turbines behind we returned to the coast and flew inland.

 

Once we were over the Mojave we flew a circuitous route that took us over more of EI’s pet projects, set up on a demonstration scale across the face of the desert. There were windmill-like factories lined up in a row; Makaay said these were designed to strip the wind of carbon dioxide by passing it over absorbing chemicals, such as calcium hydroxide. Then, following the line of a canal, an arrow-straight lane of blue cut into the desert, we flew over patches of green, fields and forests, neatly squared off and contained. I learned later that this was a land-based analogue of the plankton bloom we’d seen in the ocean; these virulently green grasses, shrubs and trees were gen-enged to soak up a lot more carbon dioxide than their wild, unmodified ancestors. The key, it seemed, was to enhance lignin content.

The most impressive constructions were silver domes, sitting in patient rows like vast golf balls. More carbon sequestration, Makaay said. The principle here was simple: to freeze carbon dioxide out of the air, thousands of tonnes at a time, and then coat it in an insulating cladding - and, well, just leave it sitting there in the desert. ‘Hardly attractive, but it works,’ he said.

Shelley argued with VR Makaay about the practicalities. Running a vast refrigeration plant to freeze down all that carbon dioxide was itself going to inject more heat into the atmosphere, wasn’t it? Yes, but if you took a longer view, over a decade or more, the net effect was a reduction of the atmosphere’s heat load through removal of the greenhouse gas. And then, no matter how efficient your insulation, there would always be some leakage, wouldn’t there? So in the end you weren’t actually removing the carbon from the air but just adding a time lag. Yes, admitted Makaay, but this was a simple method to apply large-scale, and at least you were buying some time while you figured out a better solution...

We had all fallen into a sceptical habit of mind, I thought, even Shelley, perhaps even myself. Geoengineering solutions always tended to brush over the complexity of the real world, notably the tangled intricacy of the biosphere - and so it was easier to do nothing than to do something big and risk making things worse. But Shelley and I were here to ask for help with some macro-engineering of our own, on a scale that would make these silver-clad golf balls look like toys.

I switched out of the conversation. As we dipped over one of those domes I could see the plane’s reflection, a moth that slid across a curving face of sky blue.

Before it began its landing approach the plane banked, to head into the wind from the coast. We looped over an arid landscape populated by nothing but scrub and Joshua trees. And suddenly the ground blazed with reflected light. I made out cars, neatly parked, a carpet of glass and brightly painted metal. They looked perfect, intact and unmarked, row upon row of them.

After the Amin policy announcements had effectively robbed the gasoline automobile industry of its future, there  had been years of adjustment and bale-out. In Detroit and other motor cities the assembly lines had continued to roll like a tap nobody could turn off, pumping out vehicles for which there was no longer a market. The federal government had simply bought up the excess stock and shipped them to such places as this. And here these exquisitely engineered vehicles sat, rust-free in the dry air, as if in expectation that the smog-choked days of the twentieth century might somehow return. Some of the later models were very smart, I knew, smart enough to be self-aware. I wondered if they knew where they were, if they were waiting like abandoned pets for owners that never came.

We emerged from the plane into a flat blistering heat; it was worse than Seville. I was even more impressed that EI had managed to turn bits of this desert green. Ruud Makaay met us in person at the foot of the aeroplane steps. He seemed oddly bigger than his VR representation, and his handshake was firm.

EI’s buildings, at the edge of the smart tarmac of the small airfield’s runway, were boxy white blocks, unimpressive. They were air-conditioned, though, and we stepped indoors with relief. Makaay led us through what looked like a regular office environment, an open-plan clutter of partitions and desks and people working at softscreens and terminals. Most of them seemed to be here in the flesh, though one or two had the fake sheen of VRs.

Makaay brought us to a small office. We sat; Makaay poured us both a coffee.

‘Your place is smaller than I expected,’ I ventured.

‘Well, this is only the head office,’ Makaay said. ‘Corporate HQ. We have design facilities, labs, manufacturing plant all over the country - all over the world, in fact. And we kept this place low-key by design. We didn’t want to make the mistake of having our visitors distracted by the place itself, by fountains and pot-plants and statues of the founder. Have you even been to St Paul’s Cathedral, in London? The tomb of Wren, the architect, has a Latin epitaph: “Visitor, if you seek my monument, look around you.” Something like that. It’s the same with us. We want to make sure that what’s out the window is more interesting than what’s in here.’

‘So,’ I said, ‘do you think you’ll be able to help us?’

‘Too early to say. Your proposal’s a little thin right now,’ he said dryly. ‘But we’ll get to that. However, now you’ve seen something of us, what do you think - do we look as if we can make your project fly?’

I thought that over. ‘You’re certainly more prosperous than I expected.’

‘Actually I wouldn’t say so. We’re not rich yet, not given the size of operation we run. It’s just that we play big. Everybody is surprised we have achieved any success at all, however. I think we have all got locked into a mindset that says there is no way to make money in this contracting world of ours.

‘Look at it from the point of view of an industrialist in, say, 2020. The shift to hydrogen, the need for new power generation systems, the dislocation of getting rid of the automobile - even if you could get your head around such vast changes, you didn’t have the infrastructure in place, the raw materials, the patents to exploit them; you didn’t have things sewn up the way your daddy used to. So it was better to resist change, to keep your head down, hoping it would all go away, or at least hope the storm wouldn’t break until you had finished your own career.

‘It was Amin’s Administration that changed all that.’ He smiled fondly. ‘I was in business school at the time, at Harvard. Amin’s policies laid the foundation of new growth industries, in bio-infrastructure, compensation, environmental mitigation. There was money to be made in saving the world! When people realised that you saw a flurry of patents to protect technologies that were going to be key in the new political, legislative and economic environment. At Harvard our instructors told us we were privileged to be living through a shifting in the economic paradigm, perhaps the most profound since the Industrial Revolution. And people started to get rich.’

‘Like EI,’ Shelley said.

‘Look, this company has greened an area of the Sahara the size of Texas. You only need to siphon off a little of the proceeds from such an enterprise to bring in some major profits. But it’s nothing to what we could be achieving, I believe.’

There was still scepticism about EI’s work, he said. The  carbon-sequestration projects had generally proven more readily acceptable because it was relatively easy to make money out of them, by earning carbon credits, or reducing your liability to carbon taxes. But, he said, the schemes appealed because they were essentially passive. ‘You are fixing, not changing. Of course it’s true that the risks of changing things are more unknowable, and therefore greater.’

Shelley said, ‘Such as Cephalonia.’

Makaay leaned forward, passion showing in his pale eyes. ‘I was on the clean-up team. I haven’t forgotten. We are engineers, the three of us; you understand. Things go wrong. We learn from mistakes. We fix them. Nothing like Cephalonia has happened again, or will. And it mustn’t stop us trying again.

‘But we do need to reassure people, I accept that. Our lawyers are trying to agree a code of conduct for geoengineers at UNESCO. A kind of Hippocratic oath, if you will, a pledge that we will use our powers responsibly. If that is accepted perhaps we can start to build trust once and for all. And then we can really get on with the job.’

Shelley said, ‘OK. But do you think we’ve a chance of getting the support we need for the hydrate-stabilisation project?’

He sat back. ‘It’s not impossible. It’s a question of how you sell it. Your project is vast in scale, and that will instinctively repel a lot of people. But it’s essentially passive, like our carbon-sequestration programmes. You aren’t meddling; you’re simply trying to maintain an equilibrium. So perhaps we can avoid a few philosophical obstacles on the way. We have a lobbying firm we use in Washington; they’ll be able to advise.’

At his use of the word lobbying I quailed; the world of high politics was not one where I would feel comfortable.

Shelley noticed this and smiled. ‘We have to do this, kiddo. We’re talking about a major international effort here - billions of dollars of investment. We have to deal with the big boys.’

Makaay’s expression was friendly, engaged, but reserved, consummately professional. ‘I can’t say yet if we’ll support you. Our board has to make the decision. It’s a big ask for  us. But I do believe that your project is exactly what EI was founded to do in the first place.’ He stood and paced around the little office. ‘I see an opportunity, for all of us. We need a success. And once we have shrugged off our anxiety about “meddling”, the opportunities are vast.

‘Look—call me a progressive. I want to build a world with room for as many happy, well-fed and healthy people as we can cram in. What’s wrong with that? But obviously I also want to do it without wrecking the environment in the process.’ The two levers of geoengineering, he said, carbon sequestration and albedo control, were actually independent of each other. ‘Now, an increase in carbon dioxide has some beneficial effects: plant growth is stimulated, for example. So suppose we let the carbon levels rise, but kept the temperature under control with albedo modification? That might be the way to advance our civilisation to a new optimum, while protecting the planet.

‘And we can go further,’ he said. ‘This Bottleneck will teach us to cooperate on a planetary scale. Then we will be able to reach beyond the Earth altogether. We can reserve the Earth simply for doing what it is best at, to support the most complex biosphere we know, and use the resources of space to escape the constraints of closed planetary economics...’

Shelley stood up to stop his flow. ‘Terrific. But in the meantime, do you have an office where we can set up?’

He grinned, self-deprecating. ‘Quite right. Let’s get to work.’

As we followed him out of the room, Shelley whispered to me, ‘Call him Prospero.’

‘Who?’

‘Don’t you remember your Shakespeare? The Tempest. Prospero called down a storm; he was an early geoengineer.’

‘Didn’t he cause a shipwreck?’

Shelley raised her eyebrows, and we walked on.




Chapter 31

By Alia’s time eusocial living was nearly as old as mankind. The first human eusociety, the first hive, had in fact been born on old Earth, in the brief interval before spaceflight.

It was a solution to the dilemmas of cramped living which tended to emerge when a community was isolated, when resources were short, when it was difficult to strike out away from home. Reath said, ‘Anywhere you can’t get away from Mom, this is the way you end up living. It’s a feature of our neural processing, I believe - some would say a deep flaw. But it’s undoubtedly a part of the human story.’

It always began with social pressures. If adult children stayed home, they would compete with their parents for resources. So a mother bullied her daughter into having fewer children, or none at all, and made her devote her energies to her sisters. Families extended into great conflations of sisters and cousins and aunts, all childless, all tending the needs of the children of a single mother.

Ultimately this served the needs of the genes, or it would never have worked at all. A human was more closely related genetically to her daughter than to her niece. But if by living eusocially you could preserve more nieces than you would have had daughters, you could give your genes, though indirectly, a greater chance of survival.

And then, when the social pressures were locked in, natural selection took over.

As the generations ticked by, as a drone you adapted to the environment you found yourself trapped in: the environment of the Coalescence. Individual creatures, the building bricks of a higher organism, were modified in different ways to serve the needs of the colony as a whole for nutrition, physical support, locomotion, excretion, even reproduction.  And why waste energy on the vast bodily reengineering of puberty if you were never going to have a child? Daughters were born in whom the ability to reproduce was postponed - or never cut in at all.

And then there was intelligence. Eusociality required a tight central organisation. With the mother and her precious babies at the heart, concentric circles of childless workers served the mother and infants, constructed and maintained the colony, gathered food, fended off predators. But there was no command structure. Workers picked up cues from those around them and acted accordingly, and out of this network of endless local interactions arose the global structure of the colony as a whole. This was emergence: from simple rules, applied at a local level and with some feedback, large-scale structures could develop.

Minds were not necessary for this. Indeed, it was better not  to know what was going on globally; the colony, emergent from everybody’s small-scale actions, simply worked more effectively that way.

Better not to know that you were in a hive.

Alia gazed at the swimming mothers. ‘All this in half a million years. What will they become in five million years - or fifty, or five hundred?’

Reath said, ‘Up to now no human hive has become more closely integrated than a colonial organism. But the evolutionary process has barely begun. Alia, in a sense you are a hive! You are a composite of perhaps a hundred trillion cells, each of them one of several hundred different specialist types - muscle, blood, nervous. You are the ultimate outcome of an evolutionary decision of the ancestors of your cells, which were once individual entities, to cooperate some six hundred million years ago... I suppose there is no limit to the integration which is possible with time.’ He shook his head. ‘The end result is unimaginable.’

‘I don’t understand why we’re here.’

‘Alia, hives are repulsive things. But they are useful.’

Eusocieties were stable, and very long-lived, typically enduring many multiples of the lifespans of their members. And that made Coalescents good archivists. A Coalescence was a mound of natural clerks and librarians. ‘Coalescences  have been used as information processors and stores for most of human history. That’s why they are so useful for the Redemption project.’

The Campocs were more sceptical. Bale faced Alia. ‘Hives are useful, yes. But if you want to know what it feels like to be a drone, go back to the Transcendence.’

Alia was shocked by Bale’s comparison of the mindless fecund swarming of the Coalescents with the lofty ambition of the Transcendence. There was no similarity - was there?

At last Berra took them to the mound’s deepest levels, to the chamber of the Listeners.

This chamber was low and flat. Its floor was empty save for a few low constructions, and it was lit by lanterns studded at random in the roof. But as Alia peered around she saw that these dim constellations went on and on, blurring in the distance into a single band of light. This one chamber had to be kilometres wide, perhaps more.

Bale stared at the ceiling. ‘I wonder what’s holding up the weight of the mound.’

Drea snorted. ‘You’re very literal, aren’t you, Rustie?’

Alia walked forward to the nearest of the low structures on the floor. It was a box no more than waist-high. She found a disc of some translucent substance set in its wall. When she passed her hand before the disc a spot of light, a very faint blue, showed up on her palm. She asked, ‘Lasers?’ Glancing around, she imagined a network of the beams criss-crossing the huge chamber.

And now she heard a scuttling, glimpsed a hunched form. It ran through the shadows, hurrying from the cover of one of the laser boxes to another. It had huge eyes, eyes like saucers.

Drea said dryly, ‘I take it that was a Listener. Another specialist drone type?’

Alia said, ‘I suppose so. But what do they listen to?’

Berra said, ‘To the echoes of time.’

 

The Listeners were here to help the Transcendence achieve Redemption.

The Transcendence did not see itself as an end for which the desolation of past lives had merely been a necessary  means. It believed it must somehow redeem the past, if it were to be cleansed - if it were to be perfect. But once the goal of Redemption had been formulated, the nascent Transcendence had had to face profound questions. How was the past to be redeemed?

Colleges of Redemption were established to address this question. At the very least, it was soon realised, the Transcendence - and indeed the mankind from which it arose - must be aware of the past, so that the past could be taken into the awareness of the Transcendence, a part of its eternal whole.

In the first attempts, vast museums were established. Many of them were virtual, shared between worlds, with no single physical presence. And in these museums immense dioramas were shown, great events of the past brought before the eyes of the present, based on the best reconstructions of the historians and archaeologists.

But it was not enough.

For one thing the present was an imperfect window on the past. Human records were always incomplete, and often full of lies. Of course there were physical traces to be retrieved, and legions of new archaeologists descended on all the worlds of mankind, and especially Earth. Some elements of the past were recorded in the genetic legacy of mankind itself, still carried within human bodies, even though they had been scattered across the Galaxy, morphing and changing as they went. But various catastrophic events, natural or otherwise, had left huge blanks in all such records.

And no matter how complete the records might be, there was still the question of interpretation - of the meaning of the events, the motivations and intentions of the characters of the times, many so remote from the Transcendents as to be practically another species. A new generation of historians sprang up, arguing over differences of meaning great and small.

It was all very unsatisfactory. So, even as the first dioramas were established, efforts continued to deepen and widen the Redemption. And at last a new way to excavate the past was discovered.

On the Nord, only very small children thought the universe was infinite. Just because it looked that way didn’t make it so,  any more than the apparent flatness of a planet meant it really was an infinitely flat plane. The universe was finite: closed, folded over on itself. To Alia the finiteness of the universe was as obvious and intuitive as, to an Earthborn child, it was obvious that the sun was a star.

And this was useful. As the Transcendence had sought ways to recover its past, it had fallen on the closure of the universe. For time and space were not separate entities but merged into one unity, spacetime. And so in a finite universe the closure must be complete in time as well as in space. Just as one side of the universe was connected to the other, so the very far future was connected to the very remote past.

And that was how you could detect the past: by listening for its echoes.

The finite universe had a topology, a connectedness imposed at the Big Bang, the instant of the initial singularity. Sitting inside the universe, you couldn’t see that topology directly. But there were ways to sense its presence. Alia had once had a toy, a virtual game. It was like a slab of sky inside a cubical box. Battling spacecraft, black alien bad guys and heroic Exultant greenships, would slide through the sky, firing cherry-red beams at each other. But the game wasn’t confined to the walls of the box. If a ship hit a wall, it would disappear - but would reappear on the other side of the box, heading the same way. So, even though they were separated in space, the points on each wall mapped precisely onto the corresponding points on the opposite wall. It was as if the whole of the universe was tiled, filled with identical copies of the game, joined side to side. Once you got used to it you could use the strange folded-over property as part of your tactics; you could send your greenships to sneak around the universe’s ‘curve’ and fall on the aliens from behind.

And you could play other games. You could imagine setting off an explosion somewhere in the box. A spherical shock wave would set off in all directions. It would stay a simple sphere until the front passed through the walls of the box, after which it would fold around and intersect itself, forming circular arcs all over the place. Alia could see that if you sat in the middle of the box and watched those shock-circles blossoming all over your sky, you could use the  pattern to figure out the geometry of your box-cosmos. The whole of spacetime was a lens, shaping the radiation that washed through it.

The Listeners’ purpose was to explore the tremendous diffraction of spacetime. They mapped gravity waves, ripples in spacetime itself, deep and long, spreading at lightspeed from the universe’s most titanic events: the explosive deaths of stars and galaxy cores, the collisions of black holes and galaxies. Gravity ripples passed further than any other, and they offered, indirectly, the clearest possible map of the universe, its structure, and its contents.

‘Remarkable,’ Reath breathed. ‘And so these “Listeners” watch the laser light with those big eyes of theirs. These long light beams are sensitive to disturbance by the gravity waves which wash through the core of the planet.’ Strangely, some gravity waves, when converted to sound, were audible to human ears. The Listeners actually heard the chirp of colliding neutron stars, the warble of one black hole absorbing another.

The gravity-wave echoes washed around the closed universe, from pole to pole - and from future to past. The information the Listeners sought from their gravity waves wasn’t just about the great physical events of the universe. It was about the history of mankind.

The Transcendence had conceived a great project. It would build a probe which it would send into the furthest future, and thereby hurl it into the deepest past. And there, hiding in the dark at the rim of Sol system, this monitor from the future would witness the unfolding of mankind’s deepest history - and it would send the whole complex story back around the curve of the closed universe to the great entity that had constructed it. The Listeners recorded these whispers, sent from the deepest past to the furthest future. Once retrieved, the news from history was analysed and stored in Coalescent archives.

Thus the past was brought into the present of the Transcendence. And, buried somewhere in that immense lode of data mined from the past, was the wormlike thread of Michael Poole’s biography.
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Reath disturbed Alia from her absorption. It was as if she came back to herself, back to the dismal cavern of the Listeners, from a dream of cosmic unity.

Reath studied her, analytical but uneasy. ‘Have you learned enough?’

She frowned, thinking. ‘I’ve learned how we recover the past. But I’ve yet to learn how we use that information. It isn’t over yet, Reath.’

He sat beside her. ‘So we go on. Alia, I’m concerned you’re becoming sidetracked from your true purpose.’

She returned his gaze blankly. ‘What does it matter to you? I thought you said it’s up to me to find my own way into the Transcendence. Isn’t that exactly what I’m doing?’

‘You have tasted the Transcendence, but you are still alone, still Alia. And it is Alia’s curiosity you are indulging. If you only gave yourself up to the Transcendence, all your doubts and questions would wash away. I’ve seen it many times before.’ He clearly meant that to be reassuring, and perhaps it would have seemed so once, but now his bland assurances chilled her. ‘And besides,’ he went on, ‘are you sure these questions you have come from your own heart? Don’t forget these Campocs blackmailed you into this whole line of questioning about the Redemption.’

She said coldly, ‘The Campocs’ methods were primitive. Brutal. But the questions they raised are valid. Reath, I want to resolve all my doubts before the Transcendence swallows me up. Is that so hard to understand?’

Reath frowned. ‘Your language of “swallowing up” is inappropriate. The Transcendence is an augmentation, not a diminishing.’

But I’d rather be alone and sane, Alia thought darkly, than conjoined into a vast insanity. I have to be sure. But she couldn’t possibly say that to Reath, of course.

The Listeners seemed to be getting used to the visitors’ presence. They scuttled back and forth across the floor of their chamber, their huge eyes capturing the flickering of their light beams.

Drea stared at them in disgust. ‘This is a terrible place.’

Suddenly Alia felt confined, trapped, buried under this great mound of tunnelled-through dirt. She turned to Reath.  ‘Let’s get out of here—’

Berra gasped. She reached out to Alia, who recoiled.

Reath took Alia’s arm. ‘Try to be calm,’ he murmured. ‘Don’t alarm her further. We need her guidance to get out of here before—’

‘Before what?’

‘Before she fulfils her final duty to the hive.’

‘What final duty? What’s wrong with her?’

‘Why, don’t you see? She needs to keep us here, for as long as she can. She needs you, Alia.’

Berra had been born with the potential for intelligence. But she had probably never been fully conscious, self-aware - not before Alia arrived.

‘Because,’ Alia said slowly, ‘it’s best if a drone doesn’t know she’s a drone.’

‘Yes. Which is why, in most hives, drones shed their higher cognition. But there are circumstances when intelligence is too useful to lose altogether - when the Coalescence is attacked, for example, or has to be moved.’

‘Or when a Transcendent-Elect comes asking questions,’ Alia said.

‘Yes. Alia, Berra lucked out. She was just the interfacer who happened to be closest when we came calling. She may not even have known our language before she was needed. She probably didn’t even have a name before, because it was better that she didn’t. It was as if she woke up, for the first time in her life, the moment you walked through the door.’

‘But now we’re leaving,’ Alia said. ‘She can go back to the way she was. Can’t she?’

Reath shook his head. ‘Alia, Berra has served the hive well. But now she knows too much: she knows who she is,  that she is a drone. And she has nowhere else to go. Alia, she will be dead before we leave the planet.’

Alia stared in horror at Berra. The little drone seemed to be collapsing on herself, as if imploding, still staring at Alia. Alia couldn’t stand it. She Skimmed away, right out of there, out of the heart of the hive.

She found herself standing on the rusty plain once more. She ripped off her face mask and sucked in the dust-laden air.




Chapter 32

While we worked with Ruud Makaay on fleshing out EI’s involvement in our gas-hydrates project, Shelley and I stayed in Palm Springs. We were guests of EI in a grand, somewhat faded hotel. Its outer shell had been Painted so that it glittered silver in the dry sunlight like a vast, complicated Christmas-tree bauble. Inside there was a gigantic pool, and an even bigger bar, where a robot pianist gently played Cho-pin. But no guests.

Shelley had a lot of work to do, as always. She worked eight or nine hours every day, some of it with Makaay and the EI staff. But she also kept in contact with clients, suppliers and contacts all around the world, and those nine work-hours were scattered randomly through each twenty-four. She worked in the hotel’s small computer-aided-design booth, in her swimsuit or a fluffy hotel bathrobe, surrounded by VR visitors, or ghostly circuitry plans, or mock-ups of intricate mechanical assemblies. She had an admirable capacity to function well at three in the morning, and catnap at four in the afternoon.

So I spent a fair bit of time alone. It was close to midsummer and off season, and Palm Springs had an echoing, empty feel. The twentieth-century wealth and ease of transportation that had built the place had drained away, leaving a glittering relic in the desert air. It wasn’t so bad for me. I felt as if I’d been through a lot, and Palm Springs, big and depopulated, was a good place to let the tension drain away. If only I played golf the place would have been perfect, I thought; the robot pros would have let me win every time.

Shelley and I did spend spare time together. We ate, swam, walked, talked. I was always fond of Shelley. Competent, engaged, humorous, at ease in her life and her work, she was  the kind of human being that I’d always aspired to be. And I think she was fond of me too, even though compared to her I was a no-hoper - never reliable, always inclined to flakiness. But I was ‘never short of ideas’, she would sometimes say. You needed somebody around to come up with the impulse to do things, and I was a source of that - as witness our hydrate-stabilisation project itself.

For sure a life with Shelley, who was sane, engaged, and  alive, would have been good for me - if not always for her. But it was never going to happen, because, as she had said herself, Morag was always there, for better or worse as attached to me as my right arm, and there was no point behaving as if it wasn’t so. I sometimes regretted that fact. I think Shelley did a little too. But our relationship had its place in my notional spectrum of possibilities. So it goes.

I talked to Rosa in Seville a few times. She was ‘digging up old ghost stories’, she told me a bit mysteriously. Sometimes she spooked me herself: behind her small face, so accurately reproduced by the hotel’s VR systems, I felt I glimpsed the shadowy conclaves of the Vatican, great mounds of knowledge that had accumulated for two millennia - and, perhaps, even stranger archives still.

 

After seven days Ruud Makaay called us back to his Mojave headquarters, where, he said, he was calling a seminar on our proposals.

We gathered in a conference room in the EI compound. The room itself was a clear-walled cube. There was a long table with a dozen chairs, evidently a mix of real and VR seamlessly joined. That was all there was; the room felt unfinished, a sketch. But in a virtual economy you flaunted your wealth by showing less.

Makaay, Shelley and I were the only flesh-and-blood attendees. Tom and Sonia Dameyer projected in. I took a seat beside Tom, real and unreal side by side at the same table. I was inordinately glad to see him; I still hadn’t got over that Siberia experience, if I ever would. Tom looked uncomfortable to be here, though.

Vander Guthrie from the Global Ecosystems Analyser facility in Oklahoma materialised out of the air. He looked  as awkward as ever, his hair’s sky-blue tint ridiculous, and he grinned nervously at me. And he carried a little toy robot that he set on the tabletop. The robot rolled experimentally back and forth, friction sparks emanating from its plastic belly. In a tinny outer-space voice it proclaimed, ‘The table’s a little slippery, but I think I can cope.’

‘Oh, for God’s sake,’ Tom groused. ‘Dad, what is this, a circus?’

‘Gea is supporting us. It’s significant, Tom.’

‘It’s ridiculous, is what it is. What am I doing here?’

I longed to touch his hand. ‘If not for you none of us would be here. Just take it easy and follow your heart.’

Tom snorted, but sat still.

On his other side, Sonia caught my eye and smiled faintly.  He’ll be OK. I was grateful for the wordless message, and glad she was there, sane and calm. Sanity and calmness do seem to be in short supply in my bloodline.

Ruud Makaay, sleek and competent as ever, pinged the water glass in front of him with his fingernail. ‘May I call us to order? Thank you all for being here, one way or another...’

Our purpose, he said, was to review the work done so far on fleshing out the hydrate-stabiliser scheme, and to decide on next steps.

Tom was immediately suspicious, even hostile. ‘Next steps? Such as you taking the whole thing over so you can get rich drilling fucking great holes in the North Pole?’

I said quickly, ‘Tom, take it easy. The EI people are helping us out here.’

‘Oh, sure.’

If Makaay was perturbed by this unpromising opening he didn’t show it. ‘For now let’s build on what we have in common, rather than focus on our differences. Can we agree on that much?’

The Gea robot rolled back and forth. I wondered what she made of all this interpersonal, typically human bullshit. And yet, I supposed, she depended absolutely on people, with all our imperfections, to get things done; she had to put up with us.

Shelley took the cue. ‘Shall I start?’ She stood, walked to  the head of the table, and with waves of her hands began to conjure up VR images of complicated bits of engineering, gleaming and flawless. The core of it was a device shaped something like a bullet, with a complicated tracery of flanges and ducts engraved on its nose. At its heart I saw a spark, a soul in the machinery. Shelley produced a variety of representations of this thing, some transparent, cutaway or exploded. ‘We call this a mole,’ she said. ‘It’s the cornerstone of our design. But each mole will be small, no larger than a clenched fist...’

To stabilise the hydrate strata it would be necessary to thread it with coolant pipes, just as in our original back-of-the-envelope sketch. The teams Shelley had gathered to flesh out the idea were adhering to that basic design. And they were still assuming that liquid nitrogen, drawn down as a gas from the air and then cooled and liquefied, would be the working fluid. You’d pass the nitrogen through the underground pipes where it would evaporate back to a gas, in the process drawing in heat from the hydrate layers, and then it would be sucked out of the pipes for recondensing. That way you would effectively pump heat out of the ground.

But to stabilise a band of hydrates that passed right around the pole of the planet we would need hundreds of thousands of kilometres of pipe. It just wasn’t practical to fabricate and implant so much.

‘Which is where the mole comes in,’ Shelley said. ‘It will be like a self-propelled drill bit.’ The flanged nose on the most solid representation whirred, its function obvious. ‘And it will lay tunnels, not pipes. It will simply burrow its way through the ground, just like a mole. But the tunnel it digs out won’t be allowed to collapse.’ She indicated a range of little devices attached to the side of the mole. ‘We will shore up the tunnel as we go, using local materials. The precise technique will depend on what we find down there, which is going to vary according to the local geology... The walls of the tunnel will themselves be smart, of course, and capable of some limited self-repair, though in case of major breaches such as through seismic movement we can always send down more moles.

‘We will send in hundreds of moles, thousands maybe.  Each mole will make most of its own decisions down there, learning as it goes. But we can communicate with it through the pipe it leaves behind. We’re also experimenting with sonar and electromagnetic pulses, so the moles can communicate with each other even without a direct connection.’

Sonia said, ‘So they will hear each other digging away in the rock. A whole community, tunnelling, tunnelling.’

‘That’s the idea,’ Shelley said. The overall design was straightforward. The moles wouldn’t be going terribly deep, and wouldn’t face challenging temperatures or pressures; the materials technology we needed was well within the envelope of experience of the mining industry. ‘And the smartness, of course, is trivial.’

Makaay asked, ‘And what about power?’

Shelley nodded at me. ‘That’s where Michael’s expertise comes in.’ She tapped that glowing spark at the heart of her conceptual mole. ‘This is a Higgs energy reactor, the most concentrated energy source we have. The mole’s heart will be a cube the size of a sugar lump, which will deliver it enough energy to tunnel through ten thousand kilometres - that’s our design goal, we may achieve more.’

Tom turned to me. ‘You can build such things, the sugar lumps?’

I said, ‘We can take them off the shelf, almost. We’ve been working towards such devices for a long time, Tom. For a while we’ve been good at making very small, very smart gadgets. So if you can make a power source equally compact you have a powerful technology...’

Now that power supplies were catching up with miniaturisation, the agencies and companies I consulted for were developing, among other things, miniature robotic engineers designed to go places humans couldn’t, such as to check out undersea pipes and cables, or the interiors of antiquated nuclear reactors. The space community was designing a new generation of unmanned exploratory robots, swarms of them the size of oranges or smaller, which could be scattered on the surface of Mars, or in the clouds of Venus or Jupiter, or sent swimming in the ice-cloaked seas of Europa. These tiny probes would work for years, individually and cooperatively, smart enough even to design their own science programmes  on the spot. Even on Earth tiny distributed sentiences were even making new kinds of science possible. You could spray smart motes around a forest, let them self-organise, and begin to gather data, in three dimensions and real time, on the detailed behaviour of macro-climates and macro-ecologies across a significant volume. All of this would be enabled by Higgs technology, by grains of an energy field that had once caused the universe itself to expand, each providing years of power.

Tom seemed impressed despite himself. Perhaps he did have some engineer’s genes in him after all.

With most components coming off the shelf, Ruud Makaay thought it would be possible to have some kind of field trial up and running within mere weeks. Earth Inc. took on immense projects, but it was a nimble organisation, it seemed, capable of reacting quickly.

The discussion descended into technicalities.

Vander, prompted by Gea, pressed Shelley with some tough questions. Vander, as he spoke, had a strange way of sitting, alternately lounging then coming bolt upright, startling you. It was the way you might behave if you were alone, not in company. And that shock of blue hair made him hard to take seriously, despite the sharpness of his mind.

I suspected that Vander’s problem came from that ill-advised genetic engineering, performed long before he was born. Changing the colour of his hair was one thing, but I was pretty sure Mr and Mrs Guthrie had taken the opportunity to upgrade little Vander’s IQ as well. The problem with that was what the neuro-anatomists and behavioural geneticists called pleiotropy: most genes perform more than one function, and that’s certainly true of the complexes of genes that seem to control levels of intelligence. So you could boost IQ, but we still weren’t smart enough to avert unwelcome side-effects. It was an irony that only parents not smart enough to be able to grasp this in the first place would inflict such risky genetic meddling on their unborn children. Poor Vander.

Tom seemed fascinated by Vander, his peculiar, twitchy manner, his uncertain voice. I thought he ought to be grateful Morag and I hadn’t been so dumb as to do this to him.

Shelley handled most of Vander’s questions, though we had to flag some issues to resolve later. Most of the problems Vander and Gea raised came from the fact that the design was still at a conceptual level, and Shelley just didn’t have the depth of detail yet. I couldn’t see that any showstoppers emerged, however.

When the technical questions ran down, Sonia leaned forward. ‘You said these moles will be smart enough to make their own choices. How smart?’

Shelley checked a softscreen. ‘Each mole will be three times as smart as a human. But in a narrow way. Specialised.’

Sonia said, ‘But smart machines have a way of thinking for themselves, don’t they? Military systems are generally kept dumb, you know. Everybody jokes they are even dumber than the brass. But you can see why they have to be that way. You don’t want a weapon system or a piece of armour to be thinking about what it should do; you want it to do what you tell it, the instant you tell it. And now we’re going to let loose a swarm of these super-smart moles into the crust of the planet? How do you know they will do what they’re supposed to do?’

Shelley said evenly, ‘Because it will be in their own best interests. A mole is designed for burrowing, for laying tunnel, for talking to its fellows. It will be as natural as walking, talking, hugging a child is for you. The mole won’t want to do anything else. And as for the greater goal, each mole will be smart enough to understand the greater mission, the impelling problem. We’ll put each one through an education programme to make sure.’

Sonia said, ‘OK, but they can still make choices, can’t they?’

‘Sonia, I understand your concerns, but I wouldn’t worry about it,’ Shelley said. ‘To us this is a detail. Motivation engineering is a well-established discipline - in fact a subset of animism, Vander’s speciality.’

Sonia couldn’t have looked less reassured. But I knew Shelley was right. There were actually philosophical arguments that endowing our machines with all this sentience and self-awareness was morally wrong, especially since  their choice was usually limited, their freedom illusory. And I remembered my own helpless suspicions when first confronted with Gea. But there was nothing to fear from our artificial sentiences: despite our innate worries, the ghost of Frankenstein was laid long ago.

Makaay called a bio break. We pushed our seats back from the table, and dispersed.

 

Tom and Sonia approached me. Tom had a mug of coffee; the vapour curled up convincingly from his virtual mug, and it struck me as odd that I couldn’t smell the cinnamon.

Tom said, ‘Dad, these are seriously scary people you’re dealing with here.’

‘You mean EI?’

‘Have you never heard of Cephalonia?’

I repressed the urge to snap back. ‘We live in complicated times, Tom.’

‘Yeah, right.’

Ruud Makaay touched my arm. ‘Michael, I’m sorry to take you away from your son, but there’s somebody here who wants to meet you...’

It was another VR presence, of a bulky, business-suited man, sweating heavily. ‘Hey, Mike. I bet you don’t recognise me.’

I did, but he was such an incongruous presence I took a moment to place the name. ‘Jack Joy. The Swimmer.’

He made a shooting-the-gun gesture at me with one fat hand. ‘We shared a plane journey together.’

‘How could I forget?’

‘Listen, you’re surprised to see me here, right?’

I shrugged. ‘Of course I am.’

‘After our talk on the plane, you never used that card I gave you.’ I tried to apologise, but he waved it away. ‘No matter. I’m a curious guy,’ Jack said. ‘And you interested me. You told me about your kid in Siberia, remember. After that I looked up about those gas deposits, and the danger, and all of that. And then I heard from a friend of a friend that you were involved in some kind of scheme to stabilise them. I was intrigued. So I found you.’

‘How?’

‘Through your brother John.’ He grinned. ‘I never met him before, but he’s a Swimmer too. Did you know that?’

Lethe. ‘I suppose I suspected.’

‘Anyhow, through him to you, and here I am. And I’ve been watching the show. Very interesting.’

‘I hope you don’t mind me inviting Mr Joy,’ Makaay said, but he had nothing to apologise for. He had warned us in advance that we would be monitored by others in his organisation, and by representatives of potential supporters and sponsors.

I said, ‘It’s fine. But I don’t see what interest the Swimmers have in a project like this.’

Jack shook his head. ‘Oh ye of little faith. You really should look us up, Mike. I’m here to see if we can help, we Swimmers.’

‘You? You want to support the stabilisation project?’

He shrugged, as if graciously accepting my gratitude. ‘Any way we can, if we think it’s the right thing to do. We have deep pockets, actually. You might be surprised.’

‘But why would you want to?’

‘Because it’s serious, if you’re right about these damn gas deposits blowing their stack. We’re pragmatists, OK? We don’t believe in denial. Your brother is a pragmatist too. And also we may be able to act long before our various governments and intergovernmental bodies and all the rest of the bureaucratic mound on top of us get their thumbs out of each others’ asses. You may need us, Mike,’ he said, with a kind of overweight persuasiveness.

‘Michael,’ I said. ‘Call me Michael.’

‘Actually Mr Joy may be right,’ Ruud Makaay said smoothly. ‘We are critically short of funding. We need money to develop the concept to the point where the governments will give us money to develop the concept...’ He shook his head. ‘It’s a vicious circle, an old story, I’m afraid.’

VR Jack said, ‘We want to be your friends, we really do. I’ll be waiting.’ And with a nod to both of us he disappeared.

Tom approached me. ‘More complications, Dad? How long a spoon do you need to sup with the likes of him?’

Makaay called us back to order. Confused by Jack’s intervention I took my seat again.
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Shelley presented the next logical level of our tentative design.

She showed how moles, inserted into the earth and dispersing from some central point, would fan out, spreading their narrow tunnels behind them as they did so. Some of the moles would move around circumferential arcs as well as radially, so that a multiply-connected network, rather like a three-dimensional spider’s-web, would develop within the hydrate beds.

‘The network will grow incrementally,’ Shelley said. ‘We have to follow a phased approach, simply because it’s going to take time to ramp up the industrial capacity to churn out all those moles, all those condensers and collectors. And besides, nobody has ever run a pipe network on anything like this scale before. The moles will take some time to figure out the best way to do it.’

This was the modern approach to engineering. You let your machines, loaded with as much smartness as possible, figure things out for themselves, and then learn from the way they did it. That way, not only was there a good chance you’d end up with an optimal design at the finish, but you could expect that at every stage you would move from one optimum configuration to another. It was like climbing a hill, Shelley said, in such a way that you didn’t just aim for the peak but at every stage took the best path available.

‘So in the end,’ Tom said, ‘it will all merge together into a single vast cap of silicon brain embedded in the floor of the polar ocean. Talk about hubris!’

Ruud Makaay said ruefully, ‘Believe me, that word is already carved on my tombstone. All I can say is that we geoengineers would never take on a project like this if there was any choice.’

‘But there is no choice,’ Gea said in her small, absurd voice.

Tom said, ‘There’s still something I don’t get. I’m no engineer, but I do recall some high school thermodynamics. You’re keeping those hydrate deposits cool; you’re pumping the heat out with your liquid nitrogen. But where is all that heat going to? It can’t just disappear, can it?’

‘It certainly can’t,’ said Shelley. She patiently explained that our mechanism would end up dumping its heat into the ocean, and the air.

‘This will be the hardest part of the sell, I fear,’ Makaay said. ‘Because it is going to be very hard for our paymasters to understand.’

‘Well, there’s no magic involved,’ Shelley said. ‘All that heat has to go somewhere. But the net injection of heat into the environment will be trivial compared to the catastrophic rise in temperature that would result if the hydrates’ vast store of greenhouse gases were released to do their worst. And anyhow we can always mitigate the effects of any heat injection with albedo control... It’s a necessary evil,’ Shelley said.

Sonia said, ‘I don’t think I understand.’

Tom laughed. ‘They’re going to pump all that heat out of the hydrate layers and into the air. The whole point is to stop the world from heating up. But to do that we’re going to have to make the problem worse. What a joke.’

The Gea robot said, ‘There are many aspects of the present predicament of mankind that are ironic,’ she said. ‘It is indeed all a vast joke. Ha ha.’ And she rolled back and forth, friction sparks cascading.




Chapter 33

Alia, seeking guidance, sought the Transcendence.

To rejoin the Transcendence was easy, even here, on the hive-world. When she called, the strange constellation of minds simply gathered around her. Once you had been a part of the Transcendence, you never really left it; it was always in the background of your life, always waiting to take you in once more.

It was exactly like an addiction, Alia thought uneasily.

But now she sensed a kind of restlessness. The Transcendence, aware of its own imperfections and incompleteness, struggled to be born - and laced through it all was that nagging guilt over the bloodiness of the past from which it was emerging.

She looked back at herself, Alia, her own nugget-like awareness embedded in the greater whole. To be part of the Transcendence was to be overwhelmed by perspectives, human and superhuman, that overlapped and clashed. On one level she struggled to maintain her sense of identity and purpose, and to unravel her doubts about the Redemption - but at the same time she was faintly ashamed of herself. Who was she to question a mass mind founded on the wisdom of others far older and wiser than she was? Even now, unready as she felt, she could simply give herself up to the greater whole. She could put aside Alia, like a memory of childhood; she could immerse herself in the Transcendence, and never surface again...

Which was what it wanted, she realised. For her nagging questions, lodged deep within its own consciousness, made the Transcendence uncomfortable. She couldn’t take credit for causing this conflict within the Transcendence, but her  questions were opening wounds, sharpening a conflict that already existed.

She clung to herself, like a defiant child who wouldn’t say sorry. This was a genuine dilemma for the Transcendence, and she had a duty to keep asking her questions: What is the true purpose of the Redemption? What is its ultimate goal? What does it cost? And—how far will you take it?

The constellations of pinpoint minds seemed to swim around her - and then they came together with a shocking rush. She saw a human face, a small, round, worn face, with eyes like bits of diamond.

And she heard a voice, resounding inside her head. ‘You won’t give up, will you, child?’

‘I only want—’

‘What you want doesn’t matter. What the Transcendence wants is for your doubts to be replaced by certainty. For, you see, it seeks certainty itself. You know that the impulse for Redemption comes from the communities of the undying. And so you must meet the undying, the oldest of all. You must meet me. My name is Leropa. Find me.’

‘Where?’

Suddenly she was pushed out of the Transcendence.

 

She was back in her own body, back on Reath’s shuttle. She lay on a couch. Reath and Drea hovered over her, concerned. But the three Campocs had backed against a partition, huddled together like frightened children. It struck her that joining the Transcendence was like being ill.

And that strange face, Leropa’s face, hovered in the air before her. Alia cried out. It was as if she had woken, but her nightmare still haunted her.

It, she, Leropa, glanced dismissively at the Campocs. ‘They can hear me, with their little web of minds. I’m invisible to the others.’

Alia struggled to sit up. ‘Where must I go? Tell me.’

‘Earth,’ the woman said.

And then the face was gone - not broken up or dispersed, simply gone from Alia’s field of view, as if she had turned her head away.

Had any of it happened? Had this strange woman Leropa  really come swimming out of the Transcendence to address her? Had she really talked of Earth?

The Campocs remained jammed up against each other, trembling, watching her fearfully, and Drea stared at her, baffled, concerned.




Chapter 34

I spoke to Rosa again. She told me, ‘There has been an upsurge in sightings - hauntings, poltergeist phenomena, you name it - all over the planet.’

‘Really? I had no idea.’

She snorted. ‘Why would you? You would not look in the places where you might discover such things. Nor would I, in normal times. But, prompted by your experiences, I have been researching. You aren’t alone, Michael, for better or worse. The whole world is suddenly haunted! And this has happened before. History shows it; there have been previous plagues of ghosts. Now, what do you suppose this means?’

I had no idea. I didn’t know whether to be reassured or terrified.

 

I felt guilty about working on this stuff in the middle of the hydrate project. I kept it a secret from Tom, Shelley and the others. It was like I was looking at porn. But I did it. And I summoned Rosa, like raising a VR ghost, to my Palm Springs hotel room.

In the flimsy gaudiness of the room, with its late-twentieth-century American tourist chic, Rosa was a dark, sullen mass, small and hunched, her priest’s robes so black they seemed to suck the light out of the air. When she first appeared she seemed disconcerted. She looked around as if finding it hard to focus. Then she saw me, and nodded, unsmiling.

‘Michael.’

I asked, ‘Are you OK? You look a little travel-sick.’

Her mouth twitched, a characteristically minimal expression from Aunt Rosa. But her response came a discernible fraction of a second after the cue, enough to remind me that  this was not real, that we were far apart and separated by lightspeed delays. ‘I’m fine. But the older I get the harder it is for my system to accommodate multiple realities. As you will learn.’ She looked down at her black eroded pillar of a body, spread her liver-spotted hands. ‘Just think! I do not actually need to look like this. I could have materialised as Marilyn Monroe - have you ever heard of her?’

‘Perhaps we should sit down.’

Rosa rested her hands on something - it materialised when she touched it, a light, high-backed chair - and dragged it towards my table. ‘We may as well look as if we share the same universe,’ she said.

I walked to the table and sat stiffly. I described EI’s conference room to her. ‘It was a hell of a lot better than this. You wouldn’t have known who was really there and who wasn’t, the interfaces were that good. Of course the illusion relies on the human factor, on protocols. You have to make sure you don’t break the rules, do things that are impossible in the consensual reality—’

‘Like this?’ She reached out of shot and picked up a mug. Like the chair, it appeared out of nowhere, captured by her imaging system as a contiguous part of her extended self. ‘As a Catholic priest I spend an awful lot of my time on protocols, of one kind or another. I don’t imagine we could run our lives, or manage our souls, without them. I wonder if your apparitions follow their own protocols. Are they systematic, confined by rules?...’

And so we were getting to the point.

Rosa conjured up a VR reconstruction of those strange moments in Spain, as the dust storm had closed in. A miniaturised slab of the Reef coalesced out of the air over my table-top, and I cleared the water jug and other junk off the table to save confusing the system.

Lumpy and massive, the virtual Reef looked like the papier-mâché hillsides I used to build as a kid to drive my toy cars over. But the representation was finely detailed. I could see the glittering of crushed automobile hoods and smashed windscreens, and I picked out the crudely hewn stairs that led up to the cave where Rosa and I had eaten. And when I bent down to peer into the mouth of the cave,  I saw two little figures sitting at a table. Each the size of my thumb nail, they were charming, like toys in a doll’s house; I had an impulse to pick up the tiny model of me and examine it more closely.

‘This is a reconstruction,’ Rosa said. ‘The records are sparse. The Reef is thinly monitored, relatively. This is the best we can do, for now.’

The projection ran forward. The dust storm came, a crimson cloud descending in silence, like weather on Mars.

Then she appeared - Morag, the visitor, at the foot of the Reef. I saw that toy representation of myself try to descend from his metal-walled cave in pursuit. The little Rosa and the burly landlady dragged him back, and Morag retreated into the dark shadows of the storm. All this was played out in silence. As Morag was on the cusp of vanishing into the dust cloud, Rosa froze the image.

‘Can you magnify this thing?’ I touched the doll image of Morag; my finger brushed her, scattering tiny pixels.

The image ballooned, but as it enlarged it became increasingly fuzzy. When the face expanded it was no more than a sketch, a default female human. It could have been anybody. I was crushingly disappointed.

‘This is based on the available records, and on what I saw,’ Rosa said. ‘My eyes are good, better than I deserve at such an age. But the figure was simply too far away, the dust swirling and obscuring.’

‘You are painfully honest,’ I said.

‘Extraordinary claims require extraordinary validation.’

‘So you can’t be sure it was Morag.’

‘I’m sorry.’ The magnified image of Morag dissipated. ‘And I wasn’t able to capture any of her speech - that strange high-speed monologue we heard.’

I rubbed my chin. ‘So this is all we have. If only the surveillance density had been greater! Bad luck she showed up in a place like that.’

‘It might not have been a coincidence,’ Rosa said. ‘If she, or whoever is behind the apparition, is determined to remain obscure - to tantalise rather than to reveal - then she would naturally do it this way, in a place where surveillance is sparse, in glimpses through dust clouds, retreating.’

‘Why do you call it an apparition? It’s a ghost - isn’t it?’

She sat back in her chair. ‘Not necessarily. Michael, I’m afraid to deal with this we will have to delve into the pseudo-science of the supernatural...’

Humans stick words on things, like bright yellow labels. It is our way of dealing with the universe. And even phenomena which are not part of our consensual reality have accumulated a vocabulary of their own.

‘An apparition is just that, an appearance of something,’  Rosa said. ‘If you want an even broader label for what is happening here, you can talk of a haunting as an interaction between an agent and a percipient—your Morag-figure is the agent, you see, and you the percipient. The agent could be some external phenomenon, either natural or supernatural, or maybe something emanating from inside your own head: all of these are agents. The language is non-judgemental. Now, a true ghost is something more specific: a ghost is one class of apparition, a manifestation of somebody deceased.’

‘Morag is dead.’ Absurd how difficult it was to say that, even after all these years.

‘Yes,’ Rosa said. ‘But we don’t know if this is Morag in any sense. And there are other types of apparition.’

You could also have visions of people who were still alive: there were ‘wraiths’ and ‘crisis ghosts’, manifestations of living people going through some trauma. You had ghosts of the specialised kind, like poltergeists. You had animal ghosts. And so on.

Hauntings of all kinds had a long history, she said. Arguably you could trace the idea of ghosts back to the tale of Gilgamesh, four thousand years ago. The ancient Greeks and Romans told each other ghost stories, and the more rational of them tried to investigate hauntings and other spooky phenomena.

‘The early Church accepted the idea of ghosts, of spirits that could be detached from the body. This was bound up with competing theories of the nature of our immortal souls. In the end the early Church fathers came up with the notion of Purgatory, a place somewhere between Heaven and Hell, where restless souls could lodge. Such ideas were attacked by later thinkers - during the Reformation, for instance. But  they, or rationalised versions, remain part of the Church’s corpus of beliefs.

‘And the apparitions seem to keep up with technological advances,’ she said with her characteristic dry humour. ‘As soon as photography was invented ghosts started showing up in images - never clear enough to be used as proof of the ghosts’ existence, of course.’

Thomas Edison had tried to invent machines to detect apparitions. I was intrigued by that; after all, it seemed no more fantastic a thing for Edison to try than other astonishing things he had succeeded in doing, such as lighting up cities with electricity, or capturing human voices in wax.

‘When the internet spread that was immediately haunted too; people received spectral emails from senders who never existed.’

‘And now they show up even in virtual reality,’ I said ruefully.

‘But still leaving no trace,’ Rosa said.

Talking this way helped me deal with the whole issue, I think. It wasn’t so much that Rosa took me seriously, but the reassurance I derived from her patient analytical probing. As Rosa analysed and classified, and picked apart cause and effect, motive and design, she was breaking open the mystery and arbitrariness that had baffled and distracted me from the start. This needn’t be overwhelming, a nightmare: that was the subtext of her dialogue with me.

But I felt more uneasy to be discussing ghosts and hauntings in that gaudy Palm Springs hotel room than I had in Spain. A place like Seville, steeped in millennia of blood-soaked history, was a place where it had felt right to contemplate deeper orders of reality. Palm Springs, bless it, was a monument to the trivial, the sensual; defiant in its own shallow reality it seemed to consume the whole universe, leaving no room for mystery.

Or maybe I was just feeling guilty about spending time on this ‘spooky stuff’, as Tom persisted in calling it.

‘Complicated thing, guilt,’ Rosa had said when I tried to tell her about this. ‘We Catholics have been thinking about it for two thousand years, and we still have not figured it out. My advice is to embrace it. Good for the soul.’

Now she told me that whatever was happening to me, I evidently wasn’t alone.

 

There had been a huge upsurge in sightings of apparitions of all kinds, all over the world. The trend had been upwards since the first few decades of the century, and was now going ‘off the scale’, she said.

‘Even if each and every one of these sightings, including yours, is in some way bogus, their simultaneity is surely telling us something.’

I shrugged. ‘Yes. But what?’

She waggled a finger at me. ‘You are making progress, Michael, but you still have some way to go. If this were an engineering problem you would not be so helpless in your thinking. You would be looking for lines of attack, wouldn’t you? Such as seeking out more data.’

‘And that’s what you’ve been doing?’

She had been digging into historical records, she said. She had hoped to find records of incidents there which might shed light on what was happening in the present. And she had succeeded.

There had been similar waves of ‘hauntings’ in the past. In the crisis of the Black Death in Europe in the fourteenth century, when perhaps a third of the population was lost, there were many accounts of hauntings, visitations and other manifestations. Earlier, in the thirteenth century, the Mongols had erupted out of central Asia, plundering and massacring as they drove into China, South-East Asia and Europe - and, it seemed, they had driven a wave of ghost sightings and supernatural events before them.

Some of her examples were drawn from the archaeological rather than the historic record. ‘Take the pre-Columbian peoples of the Americas,’ she said. ‘In the few decades after Columbus’s first landfall they suffered a massive implosion of population numbers, through disease and overwork, massacre and dislocation at the hands of the colonists.’

‘And they saw ghosts?’

‘Recent archaeology shows a huge rising in occult symbolism and practice - and this in societies obsessed by the occult  anyhow. Carvings on doors. Sacrifices. Corpses dug up and re-interred.’

‘The Spaniards scared the hell out of them. Maybe it was some kind of mass hysteria.’

She shook her head. ‘This occurred before Columbus landed. In those last decades there was a crisis coming, certainly, a terrible, culture-terminating, genocidal crisis. But they couldn’t have known it yet - not by any causal chain as we understand it.’

She quoted more examples, still more obscure to me.

‘I’m impressed,’ I said. ‘I never heard of most of this.’

‘You wouldn’t,’ she said tartly. ‘But then I have access to records which are not available to the general public.’

I wondered what she was talking about. The Vatican and its old, deep libraries? Or perhaps, even more sinister, she meant the strange community that had brought her up, the Order; I wondered what records were kept there.

But I could come up with confirming examples of my own. I vaguely remembered Uncle George’s talk of UFO scares. Born in 1960, he had actually missed the crest of that particular wave of witnessing of preternatural visitations, but he had been briefly fascinated by the lore of it all when he was a teenager. But when the Berlin Wall fell, when the threat of massive nuclear war faded, the UFOs went away.  The pattern was the same, I saw uneasily. It was another wave of visitations in advance of an impeding crisis, if interpreted in twentieth-century terms, in a science-fiction-informed language of aliens and spacecraft rather than spectres and ectoplasm. It just happened that in this case the feared crisis, the glare of the Bomb, hadn’t come about.

Rosa said, ‘And if you accept the premise that waves of apparitions occur when mankind faces a Bottleneck—’

‘Then there should be a wave about now, as we face the Warming.’

‘Yes. With the hydrate release, perhaps, as the killer punch. A wave of haunting - a world full of experiences exactly like yours—is precisely what one should expect.’

‘OK,’ I said. ‘Suppose I accept your argument that I’m in the middle of some kind of global presaging of disaster. What I can’t see is why. What’s the point?’

‘Ah,’ she said, smiling. ‘Now that is an engineer’s question. What’s the function of all this? Oh, I can think of a whole range of interpretations... Try this. Everything about us, from our toenails to our most advanced cognitive functions, is shaped by evolution. You’ve heard me argue this way before. If a feature didn’t give us some selective advantage it wouldn’t have emerged in the first place, or would have withered away long ago. Do you accept that?’

I wasn’t sure I did. ‘Go on.’

‘If that’s true, and if these visitations, and their timing coinciding with great crises, are real phenomena, then one must ask - what’s the evolutionary advantage? How can these visitors help us?’

‘By providing continuity?’

‘Perhaps. A linking of the better past to a hopeful future, through a desperate present... Perhaps an intelligent species needs some kind of external memory store, an external mass consciousness, to help it ride out the worst times.’

‘That sounds very fishy to me,’ I said. ‘I thought selection wasn’t supposed to work at the level of the species, but the individual, or the kin group.’

‘Maybe so. But wouldn’t it be an advantage if it did  emerge? If there were lots of bands of intelligent animals running around the planet when a global crisis hit, wouldn’t the pack with the cultural continuity offered by a halo of ghosts, no matter how imperfect the information channels, have a clear advantage?’ She was smiling. I could see she was enjoying the speculation.

But I was floundering. ‘So Morag could be a ghost, of some kind. But not a ghost from the past. A ghost from the future. Is that what you’re saying? But how is that possible?’

Rosa said, ‘A Catholic thinker would have no real trouble with that idea. Theologians don’t believe in time travel! But we do imagine eternity, a timeless instant outside time altogether, like the constant light that shines through the flickering frames of our movie-reel lives. So a visitor from eternity, an angel, can intervene at any time, historically, she chooses, because it’s all the same - it is all one to her, all in one moment, like a reel of movie film held in your hand. There is no difference between past and future to God.’

‘You think big, don’t you?’

With her right hand she pointed up to Heaven. ‘There’s nowhere bigger than Up There.’

We were disturbed by a chime, the VR equivalent of a knock on the door. I was almost relieved to take a break from all this spookiness.

It turned out to be my brother John, who had logged on to give me a hard time.

 

Projected from his office in New York, John’s VR was of an altogether higher quality than Rosa’s. It was the middle of his working day, and he was dressed in a dark business suit. I was struck how big and solid he looked, just like Ruud Makaay.

John greeted Rosa civilly enough. He even cracked a joke. ‘If you shared my VR protocols I could give you a kiss.’ But their manner with each other was watchful.

I realised that I had no idea what contact there had been between the two of them. After all she was John’s long-lost aunt as well as mine. Was it possible this was the first time they had ‘met’? But I felt intimidated even to ask.

You could have cut the atmosphere with a knife, VR or otherwise. Two brothers and an aunt, suspicious, wary, facing each other down like rival gangland bosses: what a cold family we were, I reflected, what a damaged bunch.

‘What do you want, John?’

He sighed. ‘It’s a little tricky. I saw you were logged on, and I saw who you’re speaking to. I don’t mean to snoop but I am paying for the calls. Can I speak freely?’

Rosa said sharply, ‘As long as you get to the point, fine.’

‘Michael, people are concerned about you.’ He waved a hand. ‘About all this. You know what I mean.’

‘And they spoke to you, right?’

‘Don’t be resentful,’ he snapped. ‘I’m trying to help.’

‘But I am resentful, you asshole. Who spoke to you?’

‘Shelley Magwood, if you must know. And through her, Ruud Makaay.’

Of course I should have expected that John would hook up with a man like Makaay. They were of a type.

John said, ‘All this is a distraction. You have work to do,  Michael. Responsibilities. This hydrate-stabilisation proposal you’ve initiated seems to have genuine merit. I think there’s every chance it will gain some support, and maybe even do some real good, if presented in the right way.’

‘But if I disappear up my own backside in pursuit of the spooky stuff, I’ll be harming that process. Right?’

‘Of course you will,’ he said irritably. ‘You’re talking about a very expensive engineering project here; it’s a hard enough sell as it is without hints of flakiness from its initiator.’

Rosa watched us both. ‘Your rivalry is deep-seated, isn’t it?’

I said, ‘You have to remember that when we were kids John was a couple of years older than me. Now we’re in our fifties, and he’s still a couple of years older than me.’

Rosa laughed softly.

John glared at us. ‘Yeah, yeah. Just don’t forget who’s been bankrolling you. And look, Michael, it’s not just the project.’ He clearly tried to soften his tone; he leaned forward, resting his elbows on his knees. ‘You have to think about the effect you have on others. Tom, particularly. Your pursuit of this —’ he waved a hand ‘- this chimera is hurting him. She was your wife, but she was his mother, you know.’

‘You’ve got no right to talk about my relationship with my son.’

He held up his massive hands. ‘OK, OK.’

Rosa had an air of amused suspicion. ‘What is really going on here, John?’

He glowered back. ‘I’m concerned for Michael.’

‘Oh, perhaps there is truth in that. But I am sure you would be quite happy to see your little brother take a pratfall, as long as no permanent harm was done. So why are you interested in this business of Morag?’

Characteristically he went on the attack. ‘And what’s your angle, Rosa? What’s your motive in messing with my brother’s head?’

‘Will you believe me if I say I actually want to resolve this issue, to help my nephew, that I have no higher motive? Other than simple curiosity, of course; I always did like a good ghost story... No, you probably won’t, will you?’ I was obscurely pleased that she wasn’t fazed.

John stared at her. ‘Do you actually believe in ghosts?’

It was a simple question that, in our increasingly sophisticated pursuit of the mystery of Morag, I’d never quite framed that way, and I was interested in her answer.

She thought for a moment. ‘Do you know what Immanuel Kant said about ghosts? “I do not care wholly to deny all truth to the various ghost stories, but with the curious reservation that I doubt each one of the sightings yet have some belief in them all taken together...” As a priest you soon learn that there is a whole spectrum of credulity, that total acceptance and utter denial are merely two poles, two choices among many.’ She smiled. ‘Or to put it another way, I have an open mind.’

John seemed angered by this. He stood up. ‘You’re full of shit.’

I said, ‘John, watch your mouth. She’s your aunt, and a priest. She’s a priest who’s full of shit.’

He turned on me. ‘You really ought to get your head clear of this garbage, Michael. For your own sake, and the rest of us.’ He clapped his hands and disappeared, like a fat, business-suited genie.

Rosa stared at the space where he had been. ‘So many issues, so many conflicts. Even for a Poole your brother is unusual.’ She turned to me, her gaze direct, probing. ‘Michael, I think your brother is hiding something from you - something that’s troubling him about all this more than he’s telling you. You have to resolve this, the two of you, whatever it is. You are stuck with him, you know. Stuck with each other for life. That is the doom of family.’

I stared, surprised. I’d had this feeling about John before; it was disturbing to hear it confirmed. But in this dense, dark tangle of me and Morag, Tom and a ghost, what secret could John possibly hold?

 

Rosa stood up. Her chair vanished in a haze of pixels. ‘Perhaps that is enough for now.’

‘OK. But our ghost story - what next?’

‘I am sure you will agree that we need more data. I suggest you wait for another visitation. Or, if you have the courage, seek one out, as you did in York. But this time, make sure  you record everything you can - especially that strange rapid speech.’

‘I’ll try,’ I said dubiously. ‘I don’t know how easy it will be.’

She smiled. ‘You’ll have help. Another of your friends contacted me.’

I frowned. ‘I really hate the idea of everybody talking behind my back. Who this time?’

‘Gea,’ Rosa said simply.

Even given the context of the conversation that surprised me. ‘So a sentient artificial intelligence is investigating the ghost of my dead wife. Could my life get any weirder?’

She leaned forward. The VR illusion of her presence was so good I thought I could smell her musty, exotic scent, a mix of old lady and priest, perhaps through some synaesthetic confusion in my muddled head. ‘But we are all on your side, Michael. You are the hub of a wheel, you see. We are all connected to you. Even if we bicker among ourselves.’ She stood straight and tucked her hands into her black sleeves. ‘We will speak shortly.’ And she disappeared.




Chapter 35

Alia had never cared much where she was. She grew up on a ship, sailing on an endless journey; she had been born in transit. And through Skimming she had learned that all differences in space could be banished with an act of will. But now she was coming to the one place in the human Galaxy where she couldn’t help but know exactly where she was.

As Sol itself loomed out of a sparse Galaxy-rim dusting of stars, she was already seeing a sky Michael Poole himself might have recognised, even though the constellations had shifted and morphed since his day, and the stars themselves showed signs of the passing of mankind, some of them greened by orbiting shells of habitats, others lined up in rings or belts, still others detonated and scattered in the course of war.

And soon she would come to the very centre of it all: Earth, the home world of mankind - the place where, it was said, in the end all undying flocked.

 

Reath’s ship cut across the plane of Sol system, like a stone rolling across a plate. The sun’s planets, so significant in memory and legend across the Galaxy, were scattered in their orbits about their star. Alia was disappointed; she had no instinct for the dynamics of planetary systems, and somehow she had expected all the solar worlds to be lined up in a neat row ready for inspection.

One world did swim by to become bright enough briefly to rival the still-distant sun. They crowded to the windows to see. The planet remained a mere point of light to an unaided eye, but they used the ship’s enhancement features to see better.

It was a giant, a ball of murky gas that swathed a rocky  core larger than Earth. The planet’s colour was a dull, washed-out yellow-brown, but you could see streaks and whorls in the cloud tops, sluggish storms curdling that thick blanket of air. Reath pointed out moons, balls of rock and ice that were minor worlds in their own right. And, strangest of all, the planet was circled by a ring, a band of light centred on the planet.

This planet, Reath said, was called Saturn. It was the system’s largest surviving gas giant; there had been one larger, but that had long been destroyed, and was anyhow hidden on the far side of the sun. Saturn had once been central in the planning for the defence of Earth itself. ‘It’s a fortress,’ Reath said, ‘a vast natural fortress circling on the boundary of the inner system.’

Alia asked, ‘And what about the ring?’

‘Orbital weapons systems, very ancient. They break down, collide, smash each other up. In time their fragments have been shepherded into ring systems by the perturbation of the moons’ gravity. It’s odd,’ he said. ‘Once Saturn was one of Sol system’s most spectacular sights, for it had a natural  ring system - fragments of water ice from a shattered moon. When mankind came here, bringing war, those rings didn’t last long. But now Saturn’s rings have been reborn in these bits of smashed-up weaponry.’

On the planet itself, huge machines of war had been constructed beneath the cover of the eternal clouds. But the war had never come here; those immense machines had never been activated.

‘But the machines are still waiting for the call to arms,’ Reath said.

Drea said, ‘I wonder if they will know who to fight for, after all this time. Would they recognise us as the heirs of their builders?’

None of them, not spindly Reath or the squat Campocs or furry, long-limbed Alia had an answer. Saturn swam away into the dark.

It was half a million years since mankind had first ventured to the stars. For much of that time humanity had been locked in war - and although in the end a Galaxy had been won, it had always been Sol system, even Earth itself, that  had been the principal mine for the resources for that war. So the system was left depleted.

Once, between Jupiter and the inner rocky worlds, there had been a rich asteroid belt: now it was impoverished, mined out and scattered. The iron of the innermost world, Sol I, called Mercury, had been dug out so long that the little world had been left misshapen by quarries and pits. Earth’s two neighbours, Sol II and IV - Venus and Mars - had been used up too. Mars had been stripped of what volatiles it had retained from its chill birth, and even Venus’s thick air had been transformed to carbon polymers and removed. Now, abandoned, both worlds looked remarkably similar, two balls of rust-red dust, naked save for only a thin layer of air, and with no signs of life save the abandoned cities of a departed mankind. It was a strange thought, Alia reflected, that in a mere half-million years after the humans arrived, all these worlds had suffered a greater transformation than any in the vast ages since their births.

At last the ship made its final approach to Sol III: Earth.

 

Even from afar the planet didn’t look quite as it had in Poole’s time. The horizon was blurred by a deep, structured layer of silvery mist: in this age, Earth was surrounded by a cloud of life. The ship cut through this community. Alia watched, bemused, as translucent animals, all amorphous bodies and clinging tentacles, attached themselves to the ship, spraying acid to get at whatever lay inside. The ship was forced to charge its hull to repel these swarming, vacuum-hardened creatures.

This unlikely ecology was an unintended consequence of mankind’s long colonisation of near-Earth space. Once, engineering structures had lifted up out of Earth’s atmosphere to provide access to space. There had even been a bridge that had spanned many times Earth’s own diameter to reach to its Moon - but the Moon itself was lost now. All those mighty engineering projects had long since fallen into ruin, but they had lasted long enough to provide a route for Earth’s tenacious life forms to clamber out of the atmosphere and to leak out into space, where, hardened and adapted, their remote descendants still remained.

The ship fell towards the planet itself.

The world that came spinning up out of the dark was still recognisably Earth. Alia could even name the continents, so familiar from Poole’s maps. She knew that the continents were rafts of rock that slid around the surface, but even half a million years was but a moment in the long afternoon of Earth’s geology, and the essential configuration was unchanged.

The continents’ outlines had subtly altered, though, she saw. The land had pushed out to sea, and where the great rivers drained into the oceans, fat deltas crowded into the water. The oceans, steel grey, had receded since Poole’s time. Not only that, there was no trace of ice, at either north or south poles; in the north there was a cloud-strewn ocean, and the southern continent, Antarctica, was bare green and grey. A good fraction of Earth’s water must have been lost altogether.

In the temperate regions most of the lowland was inhabited. The ground was coated by a silver-grey broken by splashes of vivid green. The habitation was so widespread, crowding from mountain peaks to river valleys, it was hard to distinguish individual cities or communities. But in the sprawl of urbanisation there were distinctive patterns - circles, some of them huge, which shaped the development around and within their arcs. Roads like shining threads cut across the plains of habitation, linking the circular forms, and Alia could make out the sparks of flying craft.

Reath pointed to the ground. ‘See those circular forms? In the time of the Coalition, they built all their cities that way, low domes on circular foundations. Conurbations, they called them.’

‘They were copying the architecture of alien fortresses,’ Drea said. ‘And they gave their cities numbers, not names. They didn’t want anybody to forget that Earth had once been occupied.’ It was a familiar story, a legend told to children across the Galaxy.

When the Coalition fell the great domes had been abandoned, mined for materials, left to rot. But the first post-Coalition cultures had established their towns and cities inside the old circular foundations. That was half a million  years ago, and since then Earth had hosted a thousand cultures and had fought numberless wars; the people thronging its streets probably weren’t even the same species, strictly speaking, as the folk who built the Coalition. But still the circular patterns persisted. On Earth, Alia thought, everything was ancient, and everywhere reefs of a very deep antiquity pushed through the layers of the present.

The only exception to the general pattern of habitation and cultivation was South America. On its descent towards its landing site in Europe, Reath’s shuttle cut south of the equator and swam across the heart of this continent. The land was covered from mountain-peak to shore by a bubbling carpet of crimson-red; only the bright grey stripes of rivers cut through the dense blanket.

Alia pointed this out to Reath. ‘It looks like vegetation,’ she said. ‘Like wild vegetation. But there’s no green.’

Reath shrugged. ‘It probably isn’t native. Why should it be? Earth is the centre of a Galactic culture. For half a million years life forms from all across the Galaxy have been brought here, by design or otherwise. Some of them found ways to survive.’

Bale said, ‘So it’s an alien ecology down there. Why don’t they clear it away?’

‘Maybe it’s too useful,’ Reath said.

‘Maybe they can’t,’ Seer said with a cold grin.

The shuttle cut across the Atlantic, sweeping from south to north. In the last moments of the flight Alia peered down into a great valley that she found hard to identify from her memories of Poole’s maps. Then she realised it was the basin of the sea once called the Mediterranean, now drained of water. As elsewhere the urbanisation crowded down from the higher lands, but much of the basin floor was colonised only by wild greenery. Here and there she made out lenticular shapes, stranded in the dried mud and grown over by green. They might have been the remains of sunken ships, she thought fancifully, wrecks that had outlasted the sea that had destroyed them.

The shuttle left the basin and flew north over the higher land. They were somewhere over southern Europe - Alia thought it was the area Poole would have called France.  They came to a densely developed area that straddled a river valley. Here those circular patterns of development crowded closely, and the ground was textured with buildings and roads, as if carpeted by jewels.

The shuttle descended, and Alia found herself falling through a sky that was full of buildings - impossibly tall given Earth’s gravity, surely saturated with inertial-control technology. Drea peered out in awe at one vast aerial condominium. ‘Look at that. It’s bigger than the Nord!’

Bale said dryly, ‘They don’t believe in economising on energy, these Earth folk, do they?’

 

The shuttle found a clear area to land, and dropped without ceremony to the ground. They clambered out and stood still a moment, allowing Earth’s Mist to interface with their bodies’ systems.

This landing pad was just a clear, shining floor. There were no facilities, nothing like a dock or replenishment station. The nearest buildings looked residential. Further away more buildings floated, huge and glittering.

Bale sniffed. ‘Funny air. Not much oxygen. Lots of trace elements, toxins.’

Reath said, ‘This is an old world, Campoc...’ He fell silent.

The little party was being studied. A small girl had popped into existence a few paces from Alia - literally popped, Alia could hear the small shock of the air she displaced. She was wearing a jumpsuit of some substance so bright it shone. She stared at Alia, then disappeared again.

Alia whispered to Drea, ‘Skimming?’

‘I think so.’

Another visitor Skimmed in, this time a man, grossly fat. He glanced at them all, spied Drea, and walked up to her. He leered at her breasts and said something Alia couldn’t hear. Drea snapped, ‘No.’ He shrugged and disappeared.

But he was soon replaced by another, a younger man who gazed at them curiously for a few seconds before disappearing. And then another, an older woman - and then a party, a family perhaps, adults and children hand in hand, who Skimmed in as one.

All around the shuttle people flickered in and out of existence. Alia could feel the air they displaced washing gently over her face. The party clustered together nervously.

‘They’re just curious,’ Reath said. ‘Come to see the visitors —us.’

‘They have no manners,’ Seer said.

‘Or attention span,’ Denh said.

‘Then ignore them,’ Alia said.

‘Quite right.’ The voice was a dry scratch.

Alia turned. One of the visitors remained while others flickered around her, evanescent as dreams. It was a woman, though her figure was all but masked by a shapeless brown robe. She was small, dark, somehow very solid, Alia thought, as if she were made of something more dense than mere flesh, blood and bone. She walked through the transient throng towards Alia. Her face was round and worn, and her head was hairless, with not so much as an eyelash.

Alia said, ‘You’re Leropa.’

‘And you’re Alia. I’ve been waiting to meet you,’ said the undying.




Chapter 36

It took Ruud Makaay and his people only a few weeks to set up a prototype test rig of the stabiliser technology. He summoned us to Prudhoe Bay, on the Arctic coast of Alaska, for a trial demonstration.

I was impressed by the speed with which we had got to this point. But then Makaay had insisted from the beginning that EI was going to use off-the-shelf technology wherever possible. Even the moles weren’t entirely new. In the dying days of the oil industry, smart mechanical critters much like our moles had gone burrowing into the earth and beneath the seabeds all over the planet in search of the last meagre reserves. Similarly the big condensation and liquefaction plants we were planning to set up would, in principle, have been immediately comprehensible to a Victorian engineer: ‘Gaslight-era technology,’ Makaay said. It was just the scale of what we would be attempting that was new - the scale, and the intrinsic smartness of the system.

As well as its technical goals this trial demonstration would be a ‘bonding session’ for us, the project’s champions, Makaay said. And, more seriously, it would give us a chance to rehearse, to begin developing the case we were going to have to make to the world’s power-brokers if our project was ever to get off the ground.

But for now we were still in development mode, and Makaay was keeping the press out. It was all a question of perception. In advanced engineering, you expected failure; you learned as much from failures as from successes - indeed if you never suffered a failure you probably weren’t pushing the envelope ambitiously enough. But Makaay, after half a lifetime spent trying to sell the unsellable, knew that the public, media and politicians rarely understood these truths.  So, for now, the only witnesses to any disaster would be the core team.

Plus one potential ally, he told me.

‘The Edith Barnette? You’re serious? She must be eighty if she’s a day.’

Barnette had been Vice President in the momentous Amin Administration. She had been deeply unpopular at the time, and had taken much of the flak for the pain of Amin’s mighty economic restructuring; she never followed Amin to take the White House herself. But historians had come to recognise Barnette as a key architect of the whole Stewardship programme, and as a driving force in getting the necessary policies through Congress and into international governance. Of course all that was a long time ago.

‘She has no formal power. But she has contacts all over the Hill, and in the UN, and the Stewardship councils.’ Makaay smiled, his VR image flawless. ‘In my world, Michael, opinion is currency, worth far more than gold - far more even than conventional political power. And if we can get Barnette on our side we will go a long way to swinging the debate our way, believe me.’

‘But what if we fail?’

‘If it isn’t a showstopper Barnette will forgive us. She’s one of the few of her breed smart enough to do so. And she’s always had her heart in the right place, Michael. She understands what we’re trying to do here - or she will by the end of the day of the test.’

Even though Barnette would be there, personally I would much rather have stayed home. I had had my fill of travelling, and had no desire to haul my weary ass all the way up to Alaska, the roof of the world. But Shelley talked me into making the journey. We had to trust Makaay’s instincts, she said again. Otherwise why work with him?

So I acceded; I travelled to Alaska. But as I slogged through my long journey, a whole series of more or less dreadful plane hops, I kept in mind my other agenda, the mysterious and spooky business of Morag. The whole issue was upsetting, and was isolating me from my family and friends, but I couldn’t wish it away. I had a deep gut instinct that my strange contact with Morag was just as important as  anything else in my life. I was determined not to let it drop - though I had no real idea how I was going to pursue it. Somehow, I knew, Morag would come to me.

It turned out I was one hundred per cent right.

 

The plane flew in over a vast brown plain, and the ocean was a steel sheet across which waves rippled tiredly. There was not a speck of blue or green to be seen on land or sea.

Prudhoe Bay was one of a series of oilfields spread along the northern coast of Alaska: the North Slope, as the locals call it. The complex of facilities stretched for about two hundred kilometres along the shore. There were scores of drilling pads, marching off across the land. In each pad you could see the central rig facility, a gaunt dinosaur-skeleton of rusted iron surrounded by small boxy buildings. The ground between the pads was cut through by straight-line roads, now disused, the tarmac crumbling and coated with mud. It was a very strange sight from the air, an alien forest of iron and tarmac.

I was stunned by the scale of it. Once, I knew, this had been the largest single industrial facility on Earth. The rigs had sucked up oil from kilometres down, and as in those days the sea coast had been ice-bound for most of the year the oil had been sent south through the Trans-Alaska Pipeline, across more than a thousand kilometres. It was a complicated irony that the Warming, by causing the final retreat of the sea ice, had opened up the north Alaska ports all year round; if only the Warming had come a little earlier they wouldn’t have had to go to the trouble of building that thousand-kilometre pipeline - but of course the oil shipped through that immense pipe had itself contributed to the Warming.

Now the rigs were obsolescent, but the rumps of the old oil companies still owned these facilities, and were loath to abandon decades of infrastructural investment. And so the area had become a kind of adventure playground for large-scale industrial experimentation: that was why the EI engineers had chosen to come here for their trials. Plus it was American soil, which made a big difference in permissions, administrative support and other bureaucracy. Makaay told  me it was a lot easier to attract visitors to American territory than abroad, even to a place as remote as this.

I was landed at an airstrip outside a small town called, unpromisingly, Deadhorse.

My automated cab from the airport gave me a profoundly irritating commentary, as if it imagined it was a tourist bus in Manhattan. Once, the cab told me, the hotel I was heading for had been the only accommodation available to visitors. But now that the oil industry had imploded there was plenty of accommodation to be had on the old drilling pads. There were even theme parks, where you could play at being a rigger, with grubby jeans and a hard hat.

Outside the town, the ground was churned-up mud where nothing grew. Once this area had been a vast swathe of tundra, like Siberia. But as the permafrost melted, the delicate tundra ecosystem had melted away too, and just as in Siberia the people had gone, the subsistence-hunter types who had endured here for millennia.

Deadhorse turned out to be barely a town at all; grim, functional, it was like an industrial yard. Many of the buildings were abandoned altogether, their roofs collapsed, concrete walls cracked. As we drove in through this decay and abandonment along a thin strip of silvertop, the light was failing, the day ending. It felt as if the walls of the world were closing in around me.

The hotel was basic, just a series of two-storey blocks. There were long corridors that stretched on and on, like a prison, and the flat heavy light of the fluorescent strips embedded in the ceilings washed out any colour, any vitality. The automated reception facility told me a fault had developed with the systems in my room, where an oversensitive chemical toilet had developed a habit of spitting unwelcome waste back out at its unlucky user. An animist had been summoned from Fairbanks to administer therapy, but wouldn’t be here until the morning. In the meantime I could take a chance with the angst-ridden toilet, or switch to a room with a shared bathroom.

The hell with it. I took the switch.

My room was just a box. It looked clean and was reasonably bright, with a little alcove where you could make  coffee. But everything was old, the pipes rusted, the plaster and skirting boards crudely repaired, and dirt and grease had accumulated in cracks in the walls.

I threw my clothes into the small cupboard, and headed down the corridor to find the shared john. The toilet was none too clean, the shower just a nozzle over a stained bath. The water looked clear, but smelled suspiciously of chlorine.

Back in my room, I used the very basic VR facilities to contact my party.

Everybody was here in Alaska, Tom and Sonia, Ruud Makaay and his people, Shelley and some of her colleagues, even Vander Guthrie. I was too tired to do any business that evening, but would have enjoyed company, I guess. I longed to see Tom again, a deep cell-level impulse. But he knew I’d been with Rosa ‘telling ghost stories’, as he put it, and he was pissed with me, and I didn’t feel up to any more rows. Meanwhile Shelley was finalising details for the demonstration due the next day. Everybody else was working, or had crashed out. A bit wistfully, we promised to meet up in the morning.

I rolled into bed and watched some news. There was actually a relevant item: more instances of localised hydrate release around the Arctic Circle, more water spouts and clouds of lethal gases. I guessed it was local interest up here.

I was dog tired, my eyes felt like they were coated with sand, but I found it hard to rest. My muscles ached from the long hours of sitting around on planes, and I felt tense, full of energy that needed burning off. The light that leaked around the edge of my curtains was bright, not quite like daylight, enough to throw off my body clock. Though it was close to midnight the sun was still up; this was Arctic midsummer.

I lay still, eyes closed. I tried to talk myself into sleeping. I felt myself drift inward, away from the poky reality of that dismal Alaskan hotel. But as my conscious mind receded I only seemed to uncover a deeper layer of anxiety, like a beach exposed by a low tide.

 

I needed the john.

I pushed my way out of bed, and fumbled my way in the dark to the door. The light in the corridor was briefly dazzling.  I stumbled along one wall. The only sound was the padding of my feet. There was an odd quality about the light. It was a dead and colourless glow, lacking any of the photosynthetic goodness of sunlight. Barefoot, shambling along alone, I felt like a convict.

The corridor seemed to stretch on, longer than I remembered. I wondered if I had come the wrong way, if I was somehow getting lost. But I kept on, figuring I had to get somewhere eventually.

At last I came to the bathroom. I pushed my way inside, used the facility, came back out. Again the corridor stretched away to either side of me, infinitely long, identical whichever way you looked. For a second I had to think which way I had come. My thinking seemed stuck in my head like glue in a pipe. I turned right. I figured that was the way. I began stumbling back down the corridor.

Then I saw her.

She was a slim figure, far off down the corridor. I heard her voice. She was speaking rapidly, just as she had at the Reef. But the thick-painted walls jumbled up her voice into whispers and echoes.

I ran, of course. I felt absurd running in my bare feet, with my pyjama pants flapping around my legs, my belly heaving under my vest. But I ran anyhow, as I had run before, as I knew I always would run after her.

I kept my eyes fixed on Morag. I had the feeling she wanted me to reach her. She was just standing there. But though I ran as hard as I could, I didn’t get any closer. I felt no fear: none of that awful sucking banal cold of evil that Rosa had described. She was there for me. But I couldn’t reach her, no matter how hard I struggled to run down that endless corridor. She looked helpless, her hands spread.

She turned away from me and stepped into a room.

I tried to count, to remember which door she had chosen. Twenty, twenty-five down? I counted off the doors as I passed.

But a wall loomed before me.

I had to stop. I stood there panting, staring at the wall blankly. It was just a hotel wall; it had small arrowed signs pointing me to reception, and to a fire exit. It had seemed to  come out of nowhere, materialising like a VR and cutting off the corridor.

I turned and looked back. The corridor didn’t seem so long now. I could even see the bathroom door I’d left open.

I knew I wouldn’t see Morag again that night. I stumbled back down the corridor, looking for my room.

I longed to call Tom, but I knew I must not.

 

In the morning I was up early. I checked at the hotel reception for any records of last night. There were a few surveillance cameras dotted around the building, but none in the rooms, and only one to cover that corridor.

After some electronic arm-twisting I persuaded the hotel’s sentience to show me images. I saw myself stumbling, running, staggering down that corridor. I had been half-asleep; I looked almost drunk. But there was no clear image of Morag. The cameras’ fields of view never quite stretched far enough, and the sound pickups were overwhelmed by noisy air-conditioning fans. Perhaps there was a shadow - a fleeting shape, a glimpse of ankle, a trace of voice on the audio recording. That was all.

Once again Morag had come and gone leaving scarcely a trace.




Chapter 37

The day after Alia landed on Earth, Leropa arranged to meet her in a township built inside the ruins of a Conurbation that she referred to by an old number, ‘11729’. It was apparently a place of great historical significance. Alia knew nothing of this, and didn’t ask. Buried at the heart of the solar system, she was beginning to choke on age and mystery.

When morning came, Alia flew alone in Reath’s shuttle. The little craft confidently skimmed north, and circular-plan cities fled endlessly beneath the shuttle’s prow. The sky was a washed-out blue, and in the day no stars were visible. There was no Moon in the sky either. Alia wasn’t sure if the Moon, so familiar from her viewings of Michael Poole’s time, had ever been visible in the daytime. And now, of course, the Moon was gone, detached as an accident of mankind’s endless wars. She wondered if Michael Poole could have got used to a sky without a Moon.

At last something altogether more grand began to loom over the horizon.

It was a framework, an open skeletal structure. It was pyramidal - no, tetrahedral, Alia saw, with three mighty legs plunging towards the ground. It was coloured blue-grey, though its true shade may have been masked by the mist of distance. Streaks of cloud curled languidly around the apex of that immense tripod, but its base was still hidden by the horizon - the whole must have been kilometres tall.

As the shuttle swept closer this structure loomed ever taller in Alia’s sky, until at last her shuttle was flying through the vast open space cradled by the framework. At the heart of the triangular floor over which the tetrahedron loomed was a city: Conurbation 11729 itself. This city retained some of the ancient domed architecture, but the overlapping domes  had been worn by time, cut through and patched up, over and over.

The shuttle descended. On the ground Leropa was waiting to meet her.

‘So,’ Leropa said, ‘you are the young Elect who has caused so much trouble.’

‘I’m sorry,’ Alia stammered. ‘I didn’t mean to.’

‘Of course you didn’t.’

‘And I’m grateful that you, the Transcendence, is giving me time.’

‘Oh, you don’t need to be grateful. The Transcendence can’t help but devote its attention to you. Don’t you understand that? Perhaps your tuition hasn’t been as thorough as I imagined. Child, you are already part of the Transcendence. So your doubts and questions are its doubts. Do you see?’

‘I think so—’

‘And so the Transcendence must deal with you, to set its own mind at ease.’ Leropa closed her eyes, and nodded as Alia had seen Reath bow his head when naming the Transcendence.

Leropa’s face was very strange, small, round, her nose and cheekbones so shallow she was all but featureless, like a crater eroded to smoothness by great age. Her lips seemed without a drop of blood, and her eyes were grey orbs as dry as stones. Alia wondered how old this person was - if she could still be called a person at all. In Leropa’s presence Alia felt transient, transparent.

Leropa smiled at her; it was a cold grimace, inflicted on the muscles of her face by an act of will.

Together they walked through the vast circular courtyards of the domes. From the ground the domes were peculiarly dull to look at: they were simply too big to be taken in, for Alia could only see to a dome’s horizon, and could make out nothing of its true scope. But over it all the struts of the tripod, from here a vivid electric blue, swept up until they penetrated the sky.

Alia grew increasingly uncomfortable in Earth’s heavy gravity. She kept trying to break into a run, forgetting the economy of walking - and besides her body, no longer truly bipedal, was not designed for walking. After a time she  settled on a compromise, taking some of her weight on her curled fists as she loped along.

Leropa watched without comment as Alia knuckle-walked through the ruins of Earth.

Leropa spoke, in a voice like dry leaves rustling. The tetrahedron was a ruin too, of a sort, she said. It dated from the time after the fall of the Coalition. A religious group called  Wignerians or Friends, having arisen illegally in the military colonies at the centre of the Galaxy, had emerged as a unifying force in the aftermath of political collapse. In its glory days it returned here, to Earth, where it had erected the mightiest of all cathedrals over the ruined capital of the Coalition that had once banned it.

In the end the Friends’ creed had become the most powerful and magnificent of all mankind’s religions. It converted a Galaxy, and explored the depths of humanity’s soul. Now it was quite vanished.

Leropa said, ‘At the heart of the religion of the Wignerians was a belief that all of history is contingent - that all possible world lines will be gathered together at the end of time, where history will be resolved in favour of the good, and all pain wiped away.’

‘A Redemption,’ Alia said.

‘Yes. The Wignerians’ vision of entelechy has perhaps influenced the thinking of the Transcendence.’ She looked up at the cathedral’s skeleton, squinting in the light. ‘But everything passes, Alia. Once this was the capital of a government which ruled the Galaxy. Eventually nothing remained of the Coalition but the religion it had tried to ban, and in the end nothing remained of that but this one idea, a dream of entelechy. That and a few ruins.’

This was an appropriate place for the undying to gather, Leropa said. In time the cathedral had been looted, its walls crumbled - but not this central framework which, made of something called exotic matter, defied entropy itself. ‘The undying have contempt for mere stone, which in time rots in your hand. This deserves respect.’

Alia, faintly repelled, said nothing.

Then, in the shadows of the broken domes, they came on the undying.

There were few of them to be seen. They moved slowly, cautiously, each rounded figure surrounded by a cloud of servitor machines. But each walked alone. They had empty faces, blank expressions. They didn’t even speak, though some of them seemed to be mumbling to themselves. Just as she had glimpsed on that other Transcendent world in the Galaxy Core, the undying were weighed down by the huge burden of the past, each locked into a separate world.

It struck Alia how Leropa was different. Of all this shuffling crowd of ancients, it was only she who even seemed aware of Alia’s presence.

‘What are you thinking, Alia?’

‘All I see is what’s missing. There is nothing here. No art. No music—’

Leropa grimaced. ‘Can you imagine a single piece of art that wouldn’t appal you after too many viewings, a piece of music or verse of poetry that, after a thousand years of listening, wouldn’t sicken you with boredom? The very abstract endures longest, I suppose. Cold, voiceless music; pale inhuman art. But in time everything wears away, Alia. Everything visible turns to dust - and so you turn to what remains, the invisible.’

‘What’s inside you.’

‘Yes. The present is just a surface of sensation surrounding a great bubble of memory. You forget how to see, to hear; you forget how to talk to people. You forget other people even exist. You sink inwards into yourself, thinking about the past. Living on and on, without end.’

‘And yet you do live on.’

‘Oh, yes.’

These ancient figures, and the wisdom they had accreted, were the treasures of mankind, in a sense, and the foundation of the Transcendence. And so they were cherished. But not envied.

Leropa said, ‘I understand this repels you. I have seen such a reaction many times before - an instinctive loathing, the rejection all young feel for all old. It is the natural order of things. But you will come round. The alternative to living on and on is, after all, death. And we do have some value, you know.’

Leropa reached out and, without warning, touched Alia’s forehead. Her touch was cold.

And suddenly Alia was standing on top of a mountain, drenched in cold air that dragged at her lungs. She stumbled and wrapped her arms around her body.

 

Leropa watched her dispassionately. ‘You’ll be fine,’ she said.

Alia’s systems, suffused by Mist, adjusted to the shock. The feeling of cold, of vertigo went away. She stood straight, composing herself.

She was on a plateau no more than a hundred paces across, smoothly cut from the summit of this steep-sided mountain. Walls of granite fell away to valleys far below, and more mountains loomed on all sides. The rock was slippery underfoot; there might be no ice left at Earth’s poles, but there was ice up here.

An immense barrel of some cold blue metal pointed up out of the rock of this summit, straight up at the sky. Monumental, many times her own height, it was obviously a weapon.

‘Where am I?’

‘Does it matter?’ Leropa’s thin lips pulled back into a smile. ‘Ah, but you have Witnessed the career of Michael Poole, haven’t you? In his day these mountains were known as the Pyrenees.’

‘Did we Skim here?’

‘Everybody Skims everywhere, on Earth. The people burn up the planet’s energy store as if it were inexhaustible. You must have seen the floating buildings, the way the whole planet glows from space. Earth has always stayed strong, you know. Even when the Coalition fell it was the capital of the strongest of the successor states. And through all the wars and vicissitudes since, it stayed safe, unharmed. We ensured it did.’

‘We?’ But Alia knew who she meant. The undying.

Leropa said, ‘And by staying strong, its people naturally became rich - even if the planet was bled of its own substance in the process. Those who have inherited the Earth live exotic lives, Alia. More exotic, more fantastic, more rich  than a ship-born waif like you can imagine.’

Alia resented that. ‘Maybe. But if they have such rich lives how come they needed to come look at me?’

Leropa laughed, a dry, eerie sound, quite without humanity. ‘Perhaps you’re right. They caper on the wealth of ages. But they are bored; they are too ignorant not to be. And they are spoiled rotten.’

Alia looked up at the barrel of the weapon. ‘And what is this?’

‘A weapon of war,’ Leropa said. ‘In fact an ancient star-breaker cannon. It is at least three hundred thousand years old, but fully functional. It will probably last as long again.’

‘What’s it doing here? Defence?’

‘In a sense. Its sentience is programmed to seek out and destroy any impactors - asteroids, comets - that might threaten the planet.’

Alia frowned. ‘Is that likely? This system’s asteroid belts are depleted.’

‘True. An atmosphere-penetrating impact sufficient to cause significant damage is likely only once every million years: in Poole’s time it would have been once a century. And there are more defence perimeters in space.’ Leropa glanced up at the weapon. ‘But this guardian is here even so. Of course the worst case would be a strike that took out this defender, and a second strike that would, undefended, do even more harm.’

‘Surely that sort of multiple accident is almost vanishingly unlikely.’

‘But a real risk nonetheless,’ Leropa said. ‘And so I like to check this installation over, from time to time. This is why I showed it to you; this is the protection we undying offer to the people of Earth. You understand, don’t you?’

‘I think so...’

It was an elementary insight for a student of the Implication of Indefinite Longevity. The biggest difference in the perception of an undying was time itself. If you were an undying, you could expect to live so long that risks statistically negligible on the timescale of a normal human lifetime became significant. So a once-a-megayear risk of an asteroid strike in this cleaned-out, heavily defended system became  worth thinking about, planning for.

If the species were to survive into the very far future, of course, such thinking was necessary. Mankind needed the undying, or at least their instincts for very long timescales. But it was a deadening, fearful perspective.

‘And you feed this caution into the Transcendence,’ Alia said.

‘The undying founded the Transcendence. The undying have always shaped it. How could it be otherwise?’

‘But you old ones bring other baggage, don’t you?’

Leropa smiled. ‘Baggage? Ah, you mean regret - the driver behind the Redemption. At last we are getting to the point. You have doubts about the Redemption, don’t you, child? You think it is perhaps unhealthy. Obsessive. And you suspect there is more to it than mere Witnessing, don’t you?’

Alia felt weak before the force of personality of this ancient creature. But she gathered her courage. ‘I think there must be. Because Witnessing isn’t enough for atonement.’

Leropa nodded approvingly. ‘Your intuition is sound. Witnessing is in fact only the First Level of Redemption, as defined by the Colleges. And, no, it isn’t thought to be sufficient. How could it be? Witnessing is for children.’

‘What is the Second Level?’

‘It is called Hypostatic Union,’ Leropa said. ‘A union of substances, of essences. Do you know what that means?’

‘No.’

‘Then learn.’ She reached out and once more, with a fingertip that was colder than the mountain-top ice, touched Alia’s forehead.

Alia fell into a bloody dark.




Chapter 38

In the morning we gathered outside the hotel’s main entrance, ready to be taken to Makaay’s demonstration. The weather was cold but clear, the sky a pale blue. Tom was here with Sonia, and Shelley and her people, Makaay, and a number of EI workers, most of whom I hadn’t met before. Vander Guthrie was here. His blue hair, sticking out from under his fur cap, looked frankly ridiculous. We huddled together, wrapped up in heavy fake-fur coats and Russian-style hats provided for us by EI. ‘We all look like bears,’ Shelley joked, although there had been no bears in this area, polar or otherwise, for decades.

Awkwardly Tom and I embraced, father and son reunited in this industrial wasteland. Tom didn’t have much to say to me. I was still in the doghouse for daring to speak to Aunt Rosa, and I refrained from telling him about my nocturnal pursuit of his mother’s ghost. Business as usual. I got a kiss on the cheek from Sonia, however.

A pod bus came to collect us. At the coast we piled out into a chill wind that swept in off the sea and cut right through our clothing. We looked around.

The core of our hydrate-stabilisation plant had been built into the hulk of an offshore oil rig. We could see the rig from here, a blocky monochrome shape that loomed maybe a couple of kilometres from the shore. On a scrap of low, badly eroded cliff, a marquee had been set up, a brightly lit dome of some transparent fabric with a good view of the offshore rig. Here we would witness the ceremonial start-up of the facility. And then, assuming the whole thing didn’t blow itself sky high, we would be flown out by chopper in small groups for a hands-on inspection. It was all good showmanship.

We pushed into the marquee through a kind of airlock,  past the scrutiny of massive EI security guards. We dumped our coats; I was grateful to get into the warmth. A hovering bot offered me alcohol or hot drinks. I accepted a nip of Scotch, and a big mug of steaming latte. I wandered away from the rest, taking in the scene.

Maybe fifty people milled in that marquee, most of them EI employees or colleagues of Shelley’s. The accountants and other administrative types wore crumpled suits, but the engineers tended to be more casual, in jackets and jeans. The place was surveillance-rich, with football-sized drones that floated in the air, and a finer mist of micro-drones, a glittering dust that you only noticed if you focused closely.

‘An impressive set-up. And all for my benefit.’ The liquid female voice was very familiar.

I turned to see Edith Barnette standing at my side, with Ruud Makaay at her elbow, beaming proudly. Barnette wore a mid-length black dress; her legs were thin and pale, her feet clad in heavy-looking shoes. She was surprisingly tall, and her face was big-boned, her jaw heavy. Her skin, deeply wrinkled, was tanned pale gold, and her hair, sprayed into a dense helmet, was an uncompromising white. But she stood straight, her eyes were bright and alert, and when she spoke her voice was as mellow as it had always been.

At the side of today’s sole VIP, Makaay was in his element. His blond hair shone sleek in the bright lights. ‘Not entirely for your benefit, Madame Vice-President, though of course you are more than welcome.’ He outlined his plans, and his intention that today was a rehearsal before we came up against more unforgiving audiences.

Barnette said, ‘Then I will be sure to give you plenty of constructive criticism.’

‘I’ll welcome it. Forgive me, I’m due on stage.’ He ducked out, bowing.

‘So, Mr Poole,’ Barnette said to me. ‘All this was your idea, the stabilisation project?’

‘I guess so. It was me who asked the right questions. But it was in the air, the community I work with. Sooner or later somebody would have seen the need to—’

‘Oh, don’t whiffle, man, I’ve no time for that.’ She fixed  me with a pointed finger, slightly crooked. ‘Your brainchild. Yes or no?’

‘Yes.’

‘It seems we will all owe you a debt of gratitude.’

I felt uncomfortable. Like Barnette the world tended to have a simple view of such projects; the media always looked for the chief engineer, the unsung double dome behind it all. But it wasn’t a role I was going to be comfortable playing, even if the project went well.

‘I guess so,’ I said. ‘If it works.’

‘If?’

‘We can’t be sure. We think we’ve modelled all the consequences.’

‘You consulted Gea, didn’t you?’

‘Gea has supported us from the start... You know her?’

‘Never met it. Her? But I was responsible for major tranches of her development funding.’

I nodded, impressed. ‘But even with Gea on board, all we have are theoretical models. We can’t be sure what will happen.’

‘Because we are dealing with the biosphere, correct? I’m told some scientists believe the biosphere may be algorithmically incompressible. Is that the right phrase? It literally can’t be modelled, for its intrinsic complexity is simply too great. The biosphere is its own unfolding story.’

She surprised me with her understanding. ‘I’ve heard that too.’

‘Do you believe it?’

I shrugged. ‘I don’t think it makes a difference. The biosphere is bigger than we can manage confidently right now, so it doesn’t matter how big it is, ultimately.’

She smiled. ‘Spoken like an engineer. I always liked engineers, you know, though I was a philosophy major. You are pragmatists! Though I suspect many of you couldn’t even spell the word. Despite the unfathomable complexity of the world, we must pragmatically tinker with it because of this hydrate-destabilisation business, mustn’t we?’

‘I believe so.’

‘Well, I hope you’re right. About everything.’

She was interrupted by a soft chiming. Ruud Makaay  had mounted a low stage and in his customary fashion was gently tapping a glass with a pen.

‘Madam Vice President, everyone, thank you for joining us here on this exciting day. Of course most of you are paid to be here, and mostly by me, but thanks even so...’ Expert delivery, laughter easily evoked. ‘We’re here to witness the first full-scale end-to-end integrated trial of the hydrate-stabilisation system prototype,’ he said, to a few whoops from his engineers. ‘But I think we should begin with some context.’

Makaay snapped his fingers, and a screen appeared in the air behind him. To my surprise it showed an image of what looked like an oasis in the desert, a splash of green against pale yellow, with a clear blue pool at its centre. ‘The polar hydrate deposits, a massive store of greenhouse gases, are unstable. But they are not the Earth’s only instability...’

The images he showed us were of the Sahara desert. As everybody in the marquee knew, one twist to the general global pattern of climate change was that the Sahara was greening. It had happened before, Makaay said. Five thousand years ago an extended drought had caused an environment of woodland and marshes full of crocodiles to flip over to a parched plain with only a few scattered oases, with crocodile bones left under the drifting sands for palaeobiologists to puzzle over. The Sahara appeared to be on a permanent knife edge, flipping between dry desert and wet woodland. It was thought such astounding transformations could take just twenty years - maybe less. This fundamental instability was why it had been possible for EI to hurry the process in selected parts of the desert, with its immense artificial lakes back-filled with Mediterranean water.

This was one example, Makaay said, of a common feature of Earth’s climatic evolution. If you forced it, for instance by injecting greenhouse gases in the air, it tended not to respond smoothly, like rubber deforming under pressure. Instead it tended to snap, like the Sahara, switching abruptly from one stable state to another. The world was full of systems which, if pushed too far, might undergo ‘abrupt and irreversible change’, as Makaay put it: he listed the possible  failure of the Gulf Stream, and the creation of a permanent El Nino storm which might dry out rainforests and create deserts across the tropics.

‘We know we have to stabilise the hydrate deposits,’ Makaay said. ‘But this will not be the last time we will have to intervene on a massive, indeed global scale, if we are to ensure that the Earth’s systems do not transition into a condition that makes the planet uninhabitable for us. We must learn to manage the Earth, our home, even while we cherish it...’

Edith Barnette leaned down to whisper to me, ‘Nice presentation. I enjoyed the focus on the green Sahara - nothing wrong with an unexpectedly positive image. But now he sounds like an EI corporate report. I suggest in future he cuts to the chase.’

Now Makaay showed us blown-up images of our new baby, a glistening, complacent-looking mole. The moles had been trialled individually, but today was the first integrated trial of the system as a whole. A dozen moles would be dropped down defunct oil boreholes to begin the construction of an interconnected network, spreading out through hydrate strata, chattering to each other through sonar and other comms channels, and closing the complex loops around which the liquid nitrogen would flow.

For now the condensation plant and liquefaction gear would be based on the central oil platform. But that was only a stopgap design for this proof-of-concept pilot; in the future, working out ‘in the wild’, as Makaay put it, submersibles would install liquefaction and condensation gear on the seabed, to link up with the moles’ tunnels beneath. And so the network would grow, spreading across the ocean floor, until the pole was encircled.

We were shown live images of the old oil rig a couple of kilometres offshore where our nitrogen liquefaction plant had been installed. Big liquid-nitrogen tanks glistened in the sun, frost sparkling on their surfaces.

A countdown clock appeared in the corner of our image and started to tick away the seconds before the insertion of the first moles. A hush fell over the room, as the show took on the feel of a space launch, a fond memory of my  childhood. Makaay was never one to miss a trick, I thought respectfully.

There were about five minutes to go on the clock when Morag appeared to me again.

 

I could see her through the translucent wall of the marquee, out on the cold, dead ground: that slim, tall figure, the unmistakable shock of strawberry-blonde hair.

I left the Vice President for dead and ran for the exit. Behind me, ignored, Ruud Makaay was still talking. Heads turned as I passed, concerned.

Tom caught up with me before the doorway. ‘Dad. What the hell are you doing?’

I pointed. ‘Can’t you see her?’

‘I see - something. A woman out there. So what?’

‘You know who it is. Come on, Tom. I just have to deal with this.’

‘You mean I have to.’

I felt cold, determined. ‘Yes. You have to. Because if you see her, she’s haunting you too.’

At the exit I found myself facing an EI security guard, a slab of muscle. The guard looked confused, but her job was to keep people out, not shut them in, and she stood aside. I pushed through the airlock, and into the fresh air outside, dressed in nothing but my flimsy suit. It was bloody cold. There were drops of rain in the air, or maybe it was salt spray off the sea.

I glanced around, getting my bearings. To get to where Morag had been standing I would have to cut around the base of the marquee, to my right. I ran that way, not bothering to check if Tom was following. I had to jump over ropes and skirt blocks of equipment, generators, VR projectors and heaters. More security guards watched me go by, and I saw them speak into the air, reporting my progress, but I wasn’t impeded.

Around the limb of the marquee I stumbled to a halt. Tom came up beside me, breathing hard.

There she was: Morag, standing in an open area beside the wall of the marquee, looking back at me. She was dressed in a plain blue smock, her favourite colour, the colour that  brought out her eyes, she always said. She didn’t seem cold, despite the Arctic breeze. She was no more than fifty metres from me, just fifty paces. She had never been so close. And she wasn’t running away, not drifting mysteriously down corridors, or disappearing into dust or mist. She just stood there. She was smiling at me. Her hands were open, as if to show me she meant me no harm.

For a heartbeat I drank in every detail of her, the hair that flopped over her brow in the breeze, the way the dress clung to her slim figure like a flag draped around a pole.

‘It’s her,’ said Tom. ‘It really is.’

‘You do see her,’ I breathed.

‘Yes. Dad - what do we do?’

‘I don’t know. It’s never been like this before.’

I spread my hands, mirroring her gesture. I took a step towards her, then another, cautiously. I was like a police officer approaching a suicide bomber, I thought. Still she didn’t recede from me, as in all those nightmare pursuits of the past. She just watched me approach, smiling. A part of me was aware of glowing motes that danced before my eyes. We were saturated by surveillance by EI’s security systems. There could be no doubt that there would be a record of this encounter, full and clear.

And there was no doubt in my mind that Morag was allowing this to happen, that this was her choice, to break through whatever barriers there were between us. I wondered why she was doing this now, here. Was she here because of the hydrate project? Was Rosa right, that Morag was somehow an angel from the future, drawn to significance?

I was so close I could see details, the tiny flaws in her skin, the beauty spot on her cheek, the small scar on her forehead. She was just as I had remembered her before her pregnancy, the labour that had killed her. It had been seventeen years since her death, but she hadn’t aged a day. Oddly it might have seemed stranger to me, at that moment, if she had aged. She seemed full of mass, somehow, dense with matter and light; she stood out of the background, as if patched into a faded photograph. And still she didn’t go away.

Ten paces from her I stopped. I feared what might happen  if I pushed this too far. If I got too close, if I tried to touch her, would she pop like a bubble?

‘Morag. Can’t you speak to me? What do you want?’

She smiled, encouraging. Then she spoke. It was her voice, undoubtedly, light, airy, salted with a trace of her Irish background. But her words were a rapid gabble, just as they had been on the Reef, in the hotel corridor. Her tone was wistful, her eyes bright, her gaze fixed on me. I couldn’t bear to look away. But as the moment stretched, and as her only words were that strange compressed pseudo-speech, a kind of anxious sadness filled me.

A siren clamoured, echoing across the flat sea. It was coming from the oil rig, out on the ocean. Distracted, I looked that way, and saw vapour venting into the air. I knew that the siren had been the signal for the start of the trial - and cheering from inside the dome, slightly muffled, told me it had been a success, that the moles had been launched and were doing their job. At that moment I couldn’t have cared less. I turned back to Morag.

And she was gone, gone, in that instant. Perhaps there was a trace of her, a profile of her figure in dancing dust, hanging in the air, sparkling; but even that dispersed on the wind. I was oppressed by guilt, as if it had been my fault that she had gone, as if I had broken the rules by looking away.

There was a soft whirring at my feet, a crackle of friction sparks. I looked down. The little Gea-robot rolled back and forth on the concrete at my feet.

‘Gea, did you see that? Did you see her?’

‘I recorded everything, Michael,’ the robot said. ‘But for now I think you should consider your son.’

Tom. I had forgotten him. I whirled around. Tom was hunched over on the ground. His whole body heaved as he wept. I ran towards him, but Sonia Dameyer got there first, and wrapped him in her arms.

And in that vignette you have the whole story of our two lives.




Chapter 39

Alia was immersed in some deep, dark, viscous ocean. She tried to struggle - but she could not, there was nothing to fight with. She tried to concentrate on her fingers, to move her toes, but there was no sensation. She felt no pain, nothing but a cushioning, cradling warmth.

She couldn’t even feel herself breathe, she realised suddenly. She panicked. She looked deep inside herself, but she had no sense of her own pulse, the rhythms of her body. Even her sense of her body, her arms and legs, her torso and head, was dissipating. She cowered, even more terrified.

She had no idea what had happened to her, where she was - if she was anywhere in any meaningful sense. Of course it was all something to do with Leropa, and her strange projects. Was this another hideous Skimming - or something stranger still? And what could it have to do with Redemption?

But a kind of acceptance began to steal over her. Bereft of choice, she floated, without her body, a mote adrift in this strange sea. Was this mood of resignation itself part of the process? Without a bloodstream fizzing with adrenalin, perhaps it was impossible for her to feel fear: perhaps there was too little left of her even to be afraid. And if she had no body, did she have a self any more?

She felt herself spreading out. If the edges of her body had been erased, now so was the boundary of her mind, her very self. She was merging with this wider sea, she thought, like a drop of colouring in a bottle of water, growing more and more dilute. It wasn’t uncomfortable, this subtle dissolving. It was like falling asleep.

Or it was like joining the Transcendence, she thought, like being immersed in that vast panoply of linked minds. But  the Transcendence was something higher than mind. This bloody ocean was different; it was something lower than the body, lower than biology itself. Still she tried to fight it, to reflect back on herself.

It was her last conscious thought. After that, for an unmeasured time, there was only an endless, formless, oceanic dreaming.

And then something new.

 

Separateness.

There was no detail, nothing to be said about this which was separated from that. There was only the separateness itself, a relation between abstracts, beyond analysis or understanding. But that was something to cling to, a source of a deep formless pleasure - an exultance that I am.

Then something more. A kind of growing. Splitting, budding, a complexifying of the I, of whatever it was that had separated out of the rest. The growth was geometrical: two, four, eight, sixteen, a doubling every time, rapidly exponentiating away to large numbers, astronomical numbers.  Cells: they were the units of the dividing, specks of biological matter each with their walls and nuclei and complicated chemical machinery.

The cluster that was growing out of the doubling cells was an embryo.

But that was a wrong thought, an inappropriate thought. It was not something the I should understand, not now, not yet. And that realisation of wrongness was itself wrong. A recursion set in, a feedback loop that multiplied that awareness of wrong.

Here was another separating, a distancing. Within the I  - or around it, or beside it - was another point of view, separated from the I by an awareness that could never be part of the I itself. The viewpoint was a witness to this growing thing, this budding coalescing entity. It felt everything the I felt; it was as close to it in every sense as it was possible to be. And yet it was not it.

The separated viewpoint was Alia. She knew herself, who she was. She even had a dim, abstract awareness of her other life, like a half-remembered dream.

And meanwhile the I, the subject of her inspection, continued to grow.

That relentless budding was not random. In the final body there would be hundreds of different kinds of cells, specialised for different purposes. Already an organisation was emerging in this growing city of cells. Over there was a complicated cluster that might become a nervous system, with terminations flowering into what might become fingers, eyes, a brain. And over there were simpler blocks that might become kidneys and liver and heart.

This was a wondrous process, for there was nothing here to tell the cells how to organise themselves in this manner. As the cells split and grew and split again, they communicated with their neighbours through salts, sugars, amino acids passed from one cell’s cytoplasm to another’s. In this way the cells formed collectives, each dedicated to developing a special function - to become an eardrum or a heart valve - and, through a clustering of the collectives themselves at a higher level, to ensure that ears and hearts, arms and legs, developed in the right place. Out of this mesh of interaction and feedback the organisation of a human body developed.

The whole process was an emergence of complexity, an expression of a deep principle of the universe. Even the I, the wispy unformed mind that was lodged in this expanding, complexifying cluster, was itself an emergent property of the growing network of cells. And yet already there was consciousness here, and a deep, brimming, joyful awareness of growth, of increasing potential, of being.

Now, strangely, death came to the differentiating cluster of cells. Succumbing to subtle pressures from their neighbours, cells in the shapeless hands and feet began to die, in waves and bands. It hurt, surprisingly, shockingly. But there was purpose to this dying; the scalpel of cellular death was finely shaping those tiny hands and feet, cleaving one finger from another.

The growing child lifted its new hand before its face. Not  its, Alia thought - his. Already the processes of development had proceeded that far. His fingers were mere nerveless stumps yet, and could not be moved; and in this bloody dark nothing could be seen, even if the child had eyes to  see. And yet he strained to see even so, motivated by a faint curiosity.

His curiosity, not Alia’s.

This union was not like Witnessing. She was embedded deeply in the machinery of the child’s shaping body; she felt everything he did, shared every dim thought, every sensation. But she was somehow, subtly, separated from him, and always would be. She was a monitor, a watcher; she shared everything the child lived through - and would throughout his whole life - but not his will, his choice.

And there was something wrong, a note out of place in this great symphony of manufacture and assembly. There was something not quite right with the heart, she saw, a place where the mindless self-organisation had gone awry. Nothing was perfect; this was not the only flaw in the growing body. Perhaps it would not matter.

 

As his body and nervous system developed, the child’s mind continued to evolve.

At first there had been no sense of time, or space. There were only abstractions like separateness, one thing from another, and only events, disconnected, acausal. Time gradually emerged as a sense of events in sequence: first the hands, then the cellular die-back, then the separating fingers, one after another. Space came after that, as the body itself grew in extent and emerged from formlessness into a tool that he could, in a limited fashion, use to explore the space around him. It was a passive exploration at first, not much more than a dim realisation that the universe had to be at least big enough to encompass his body. But then he had fingers to stretch out, legs to kick with. Soon he could feel the sac that contained him, could kick against its walls, and he began to get the sense that even beyond this sac was a wider universe, perhaps including beings more or less like himself.

That sense deepened when sight arrived. He could make out a dim ruddy glow, that waxed and waned. Sometimes, when the light was at its brightest, he could even make out the pale fish-like shape that was his own body, the rope that anchored him to the walls around him.

But the light would dim and return, dim and return, and a  new sense of time imposed itself on him: not a time dictated by the events of his own body, but a cycle that came from a wider world outside him. There were processes that went on independently of him, then; he was not the whole universe - even though it still felt like it.

Then there were sharper sensations, brought to him in a rich stream of blood. The nourishment he received could be rich or thin, familiar or strange. Sometimes it was even intoxicating, mildly, so that he thrashed uncomfortably in his tank of flesh. This came from the mother, he knew on some deep level.

For the child in the womb, here was still another lesson to learn. Not only was there a universe outside this womb of his, but there were creatures out there who imposed their will on him: even his mother, who lived her own life, while cradling his. It was a gathering awareness of separateness that presaged the child’s ultimate ejection from this crimson comfort into the harsher, much less sympathetic world beyond the walls of the womb.

But now came the pain.

 

It was extraordinary. It flooded the child’s still-developing nervous system as if hot mercury had been injected into it. The walls of the womb flexed, pressing at the helpless body, overwhelming his struggles. There was a new taste on his soft pink tongue, a taste he could not recognise, was not supposed to know, not yet. But Alia recognised its iron tang. It was blood.

Something was badly wrong.

The pain passed. The child relaxed, exhausted. Groping in the dark he pushed one tiny thumb into his mouth and sucked. Alia, floating with him, longed to comfort him. But the memory of the pain clung deep, and nothing was quite as it had been before, or ever could be.

Now there was another intrusion into this amniotic refuge. It was something sharp, and it was cold, unbelievably so in this little universe of soft, cushioning flesh. A probe, Alia thought, pushed in from outside. Was it possible somebody out there was trying to help this damaged child? But if so, how crude a way to do it! The child thrashed, distressed  down to the core of his being. The probe sucked away some of the child’s flesh and withdrew. The child folded over on itself, scrabbling at its small face with its hands. Again peace returned, like an echo of the endless tranquillity from which the child had been separated at its conception. But it did not last long.

And when the pain came back, Alia knew that there would be no respite. Again the child shrieked silently, but there was nobody to hear him; again the womb walls flexed helplessly, as if trying to crush the child out of existence.

There was another sharp intrusion from outside, but this was much more drastic than the earlier probing. A blade slashed uncompromisingly through the wall of the womb, and light poured in. The child thrashed and grasped; it was as shocking as if the sky itself had cracked open. Huge forms descended and something smooth and cold closed around his torso - hands, gloved perhaps? And now, in the ultimate horror, he was lifted up, pulled away from the womb into a sharp coldness, a new realm of bitter light. But he could feel the cord in his belly tugging him back to the womb.

Amidst all this unimaginable horror the pain returned again. It was even worse now. It seemed to emanate from the core of his being, his chest and belly, and flooded out through his limbs to his tiny fingers, the thumb he had sucked. It was as if some immense hard object was slamming against his chest, over and over.

He was aware of motion, a smooth surface under him; he had been laid down. Then came a sharp pain at his belly as the cord was cut. Immense objects, perhaps fingers, dug into his mouth. He could see only a blur, only light, smeared with a crimson film of blood and amniotic fluid. But objects floated through that blur, looming down. They were faces, human faces. Even as the terrible pain continued, the child struggled to make out the faces - a first reflex of his nervous system, Alia knew. He looked for smiles, for welcoming. But there were no smiles here. And one of those faces, even though it was just a moonscape of patches and blurs, looked oddly familiar to Alia.

It was Michael Poole.

But now the faces receded, and darkness washed over  the child’s vision. That pounding pain continued, and he thrashed feebly, even now fighting. But he was tiring quickly. There was a kind of question in his mind, Alia realised, an expression of a deep longing. This new darkness - was it the womb? Was he being returned to the place he belonged?

Alia could not answer him. She was only an observer. And yet she replied: Yes. There is nothing to fear. Lie still.

The darkness rose up around him now; the faces had gone, vanished for ever. The miracle of biological self-organisation and emergent awareness was dissipating, crumbling, and so was his mind.

At least the pain stopped.




Chapter 40

The day after that first integrated test was launched, Edith Barnette returned to her home in DC.

She took with her good wishes from our confused little crew. It meant a lot that such a grand old lady had hauled ass all the way to Alaska to see us, for she had demonstrated concretely that there was support for our work out there, if only we could tap into it. We were a somewhat fragile alliance of partners, with both Shelley’s concerns and EI always having their eye on the need to make a profit some day. Barnette’s endorsement would help keep their boards and shareholders happy - or at least nobody was talking about pulling out yet.

In the days that followed, we dug into the work once more.

What Barnette had witnessed was only the beginning of the integration trials, the first tentative burrowings of our moles into shallow sea-bottom sediments. It had mostly gone well. Around ten per cent of the Higgs-field power packs had suffered glitches of one sort or another, but as Higgs was the one really novel technological element, you had to expect unpleasant surprises.

Most of the smart moles had behaved much as expected, but the network they had begun constructing hadn’t been quite of the quality we’d hoped for. Small-world networking: a useful, robust network should be designed around a number of key nodes with plenty of links between them, so you can get from one point to another with very few steps, and yet with the whole thing resilient in the face of failure. As we wanted our refrigerant network to be working from the moment we put it in the ground, we were seeking a kind of rolling optimum, with it being as good as it could be at  every stage of its extension. In those first few hours of work, what we built was good, but not quite as good as that. Some of the moles seemed to have forgotten the wider goal, and had gone burrowing off according to their own agenda. We speculated that maybe the unusual environment of the moles led to a kind of mechanical solipsism, as if each mole was tempted to believe that it was alone, the centre of a cramped, dark universe of cold and sediment. We were going to have to pull some of the moles back for therapy, we decided. This was twenty-first-century engineering, where you wielded TLC rather than a spanner.

The plan beyond that was for the moles’ drillings to extend out to about a kilometre from the central rig. Then an array of condenser stations would be established across the sea floor to complete the logical closure of our refrigeration loops. After that the first liquid nitrogen would be pumped through our lined tunnels, and we should begin to achieve actual cooling over a significant chunk of the seafloor, and deep beneath its surface. All this, Ruud Makaay hoped, would be achievable in a few more months.

It was at that point, when we were able to demonstrate significant temperature reductions, and we were sure about the heat flows and efficiencies and other parameters of the whole process, that we would go public.

It would be a sales pitch, and would have to be carefully choreographed. We hoped to be able to use Edith Barnette as a lever to bring us some attention from the world’s decision makers. Gea’s projections of how well our refrigerant technology would work, and the difference it would make to the state of the planet, were also going to be crucially authoritative. Then, so the best-case scenario went, with endorsement from the Stewardship, the US federal government, and various other agencies of governance, we would begin the roll-out of the technology around both poles of the planet, tweaking the design and learning all the way. This might be as little as a year from now.

And at that point, the business analysts suggested, serious money would start to roll into the coffers of EI and the other private agencies involved. Even I would be getting a consultancy fee, I was assured. Capitalism would save the  world, but only so long as it showed a profit.

That was the plan. To achieve it there was still a hell of a lot of work to do, for all of us. Even Tom and Sonia had carved out a role as a kind of watching brief on the project, which was turning out to be surprisingly useful. They couldn’t contribute much technically, but they had a good sense of the impact our project was going to have on the high-latitude communities on which its infrastructure was going to be ‘imposed’, in Tom’s word. They added a degree of cultural sensitivity which our little engineering community perhaps lacked.

And while all this was going on we had to deal with the fall-out from the Poole family circus show.

On the day itself, Ruud Makaay explained away the Morag incident to Edith Barnette as a personal issue for me and Tom. She clearly didn’t buy this, but her only comment was that it was a good thing there had been no press here to see it. After all the centre of the incident was me, who everybody knew was the originator of the whole project in the first place; it couldn’t have been more high profile.

As for everybody else, Deadhorse was a pretty desolate and uninspiring place, and I was suddenly a valued source of scuttlebutt. Makaay was irritated at the way his people were distracted by ‘this stupid sideshow’, as he called it; it was ‘getting in the way’ when there was already too much work to do. Shelley was more circumspect. She didn’t say much, and I knew she would support me in trying to resolve this knot of strangeness in my life. But I think she, too, wished it would all just go away.

As for Tom, he avoided me for days.

I took Shelley’s advice not to push him. He had a lot to absorb, after all: this was the first time he had been haunted too. And besides, as Sonia confided in a discreet moment, his pride had been hurt. Whatever the cause, fifty people had seen him crushed and weeping on the frozen ground. So I tried to give him space.

But I had to follow it up myself. I parcelled up the records of that day and beamed them over by high-bandwidth link to Rosa, my wizened, black-clad aunt in Seville, to see what she made of them.

A week after that strange day, Rosa called me back.

 

Ruud Makaay, bowing to the inevitable, gave us one of his conference rooms to take Rosa’s call. Tom and Sonia were there - though I gathered that Sonia had had to twist Tom’s arm. I could understand his reluctance, but my son was no coward, and I knew he would face up to all this strangeness in the end. However I asked Shelley Magwood to attend too. I had often observed that we Pooles behaved better towards each other when outsiders were present. Or maybe I just felt I needed an ally. Gea, my strange artificial companion, was there too.

So we sat around a simple circular table, Gea’s little toy-robot avatar rolling back and forth on the table-top.

And Rosa materialised among us, a dark, brooding presence in her black priest’s garb. The VR facilities were functional rather than corporate-luxurious, and you could see a ghostly second surface where the projection of Rosa’s table was overlaid on ours.

‘So,’ Rosa smiled at us. ‘Who’s first?’

It was actually Gea who started us off. She had been analysing the surveillance records of the day. She conjured up a snippet of the visitation, played out by manikins on the table-top, ten-centimetre-high models of me, Morag, Tom and Sonia. The resolution was good, far better than Rosa’s image of the Reef; the whole area around the marquee and the offshore rig had been drenched with sensors. And the data went beyond human senses. Gea was able to show us an X-ray image of Morag, for instance; we saw bones, a regular-looking skeleton, the ghostly images of internal organs - a brain, a heart.

‘Whatever this creature is,’ Gea said, ‘the body of “Morag Poole” responds to our sensors, every one of them. It has mass, volume, an internal structure. It is in our universe. It is no hallucination, and no ghost, in the sense of the word as I understand it. It is really there.’

But who was this? Gea snipped out a little volume around Morag’s head and blew it up until it was life-size, a disembodied head with a serene, somewhat vacant expression. Gea overlaid this with an X-ray image of the skull within, and  she compared it to images of Morag from her medical records and my own personal archive. Rapidly we were taken through a point-to-point matching of facial structures, of the deeper bones, even of her teeth. All this was completed in seconds. The implication was clear: any forensic scientist would have concluded that the face in our image was indeed Morag.

‘But,’ Gea said, ‘there are anomalies.’

The Morag creature was dense, massive, in fact about twice my weight. Gea had been able to measure that by studying seismic echoes of her footsteps. The sense I’d sometimes had that Morag was somehow more real than me and the rest of my world seemed to be borne out. But Gea’s sensors had detected only flesh and blood and bone, and it wasn’t clear what form her invisible mass took.

For all her intense reality, the sensors had no clear record of where Morag had come from, or where she had gone to. It was as if the myriad artificial eyes just looked away, and she was gone.

As Gea went through this, Rosa watched Tom carefully. She seemed fascinated by his reaction, his emotional state. Tom was expressionless, but even that was eloquent, I thought.

Rosa said at last, ‘Whatever we are to make of all this, one thing is clear. The visitations are now part of our consensual reality. Michael may indeed be crazy, but we can’t explain away his experiences that way any more.’

‘Thanks,’ I said warmly.

‘Well, personally I’m awed,’ Sonia said. ‘Scared.’

‘Me too,’ Shelley said. ‘It’s a ghost story suddenly coming true.’ But she didn’t sound scared, or particularly awed, and neither did Sonia; they sounded curious. I was impressed by the resilience of their minds, the minds of a soldier and an engineer. It wasn’t just their professions that gave them such strength, I suspected, but a deeper robustness of the human psyche. I said, ‘There’s no reason to be afraid. If strangeness spooked us we’d still be competing for gazelle bones with the hyenas out on the savannah. We’ll deal with this—’

Tom turned on me. ‘That’s typical of your bullshit, Dad. What we’re trying to deal with here is my mother. Or rather, that thing that looks like my mother. And all you can come  up with is some fucking pep-talk about walking out of Africa.’ His voice was controlled but brittle.

Rosa said evenly, ‘We all need ways of coping with this, Tom. You must find your own path, as your father is finding his. This is a reality Michael has accepted for some time, I think. But now suddenly this is real for you. You were even able to approach your mother—’

‘It wasn’t my mother,’ he snapped.

Rosa nodded. ‘Very well. You were able to approach the visitor closely, to inspect her, as I hadn’t been able to in Seville. What did you feel?’

Tom wouldn’t reply. He shot me a resentful, pitying glance.

As for me, I truly believed that this visitor was, on some level, Morag, it really was her. I had always believed that. So how was I supposed to feel? I had never known that, not since my first visitations as a child. My reaction was to figure it out, try to make sense of it. But maybe I was the weak one; maybe the true, strong reaction was actually Tom’s, his devastated weeping on the plain; maybe he felt the reality of this return, its strangeness, in ways I was incapable of.

Shelley’s hand crept over mine.

 

Rosa had been concentrating her own studies on Morag’s speech. She played us a sample. Once again a disembodied head floated over our table-top; once again I saw that beautiful face, those full lips. But Morag spoke strangely and quickly, a string of syllables too rapid to distinguish, her tongue flicking between her lips.

Rosa froze the image. ‘There is no known human language detectable in this signal. And yet we can detect structure...’ She told us, somewhat to my surprise, that there was a flourishing discipline in the study of non-human languages.

It had originated in questions about animal communication. The songs of whales and whistles of dolphins were obvious case studies, but so were the hoots and screeches of chimps and monkeys, the stamping of elephants - even the dull chemical calling of one plant to another. But how much information was contained in these messages? Even if you couldn’t translate the language, even if you didn’t know  what the whales sang about, were there ways of determining if there was any information in there at all - and if so, how much, how dense? This was a discipline that in latter years had been useful in helping us figure out the sometimes cryptic utterances of our more enigmatic artificial intelligences - and, I thought, it might be useful some day if we ever encountered extraterrestrial intelligences.

Rosa waved a hand, and the air filled with graphs. It was all to do with information theory, she said, the mathematics of sequences of symbols - binary digits, DNA bases, letters, phonemes. ‘The first thing is to see if there is any information in your signal. And to do that you construct a Zipf graph...’ This was named after a Harvard linguist of the 1940s. You broke up your signal into its elements - bases, letters, words - and then made a bar graph of their frequency of use. She showed us examples based on the English alphabet, presenting us with a kind of staircase, with the usage of the most commonly used letters—e, t, s—to the left, and lesser usages represented by more bars descending to the right. ‘That downward slope is a giveaway that information-rich structure is present. Think about it. If you have meaningless noise, a random sequence of letters, each one is liable to come up as often as any other.’

‘So the graph would be flat,’ Sonia said.

‘Yes. On the other hand if you had a signal with structure but no information content - say just a long sequence of e, e, e, like a pure tone - you’d have a vertical line. Signals containing meaningful information come somewhere between those two extremes. And you can tell something about the degree of information contained by the slope of the graph.’

Sonia asked, ‘What about the dolphins?’ She glanced apologetically at Tom. ‘I know it’s nothing to do with your mother. I’d just like to know.’

Rosa smiled. ‘Actually the analysis is a little trickier in that case. With human languages, it’s easy to see the breakdown into natural units, letters, words, sentences: you can see what you must count. With non-human languages, like dolphin whistles, it’s harder to see the breaks between linguistic units. But you can use trial and error. Even dolphin whistles have gaps, so that’s a place to start, and then you  can expand the way you decompose your signal, looking for other trial break markers, until you find the breakdown that gives you the strongest Zipf result.’

Sonia asked, ‘And the answer?’

Rosa waved a hand, like a magician. A new line on the graph appeared, below the first and parallel to it. ‘Dolphin whistles, and whale songs and a number of other animal signals, contain information - in fact they all show signs of optimal coding. Of course knowing there is information in there isn’t the same as having a translation. We know the dolphins are talking, but we still don’t know what they are talking about.’

‘We may never know,’ Gea said. ‘Now that the oceans are empty.’ She rolled back and forth, friction sparks flying. You wouldn’t think a tin robot could look so judgemental.

Rosa said brightly, ‘As far as Morag is concerned we aren’t done yet. There is a second stage of analysis which allows us to squeeze even more data out of these signals.’

As I’d half-expected, she began to talk about entropy. The Zipf analysis showed us whether a signal contained information at all, Rosa said. The entropy analysis she presented now was going to show us how complex that information was. It makes sense that information theoreticians talk about entropy, if you think about it. Entropy comes from thermodynamics, the science of molecular motion, and is a measure of disorder - precise, quantified. So it is a kind of inverse measure of information.

Rosa showed us a new series of graphs, which plotted ‘Shannon entropy value’ against ‘entropy order’. It took me a while to figure this out. The zero-order-entropy number was easiest to understand; that was just a count of the number of elements in your system, the diversity of your repertoire - in written English, that could be the twenty-six letters of the alphabet plus a few punctuation marks. First-order entropy measured how often each element came up in the language - how many times you used e versus t or s. Second-order and higher entropies were trickier. They were to do with correlations between the elements of your signal.

Rosa said, ‘If I give you a letter, what’s your chance of predicting the next in the signal? Q is usually followed by u, for  instance. That’s second-order entropy. Third-order means, if I give you two letters, what are your chances of predicting the third? And so on. The longer the chain of entropy values, the more structure there is in your signal.’

The most primitive communications we knew of were chemical signalling between plants. Here you couldn’t go beyond first-order Shannon entropy: given a signal, you couldn’t guess what the next would be. Human languages showed eighth- or ninth-order entropy.

We talked around the meaning of this. The Shannon entropy order has something to do with the complexity of the language. There is a limit to how far you can spin out a paragraph, or even an individual sentence, if you want to keep it comprehensible - though a more advanced mind could presumably unravel a lot more complexity.

Sonia asked, ‘And the dolphins?’

Sadly, the dolphins’ whistles showed no more than third or fourth-order Shannon entropy. They beat most primates, but not by much.

‘I guess they were too busy having fun,’ Sonia said wistfully.

Tom had glowered all the way through this. Now he asked, ‘And the signal from the mother-thing? What does your analysis tell us about that?’

‘It passes the Zipf test,’ Rosa said. ‘And as for entropy—’

She laid a new line on her graphical display of plant, chimp, dolphin, human languages. Sloping shallowly, it tailed away into the distance of the graph’s right hand side, far beyond the human.

‘The analysis is uncertain,’ Rosa said. ‘As you can imagine we’ve never actually encountered a signal like this before. Human languages, remember, reach Shannon order eight or nine. This signal, Morag’s speech, appears to be at least order thirty. We have to accept, I think, that Morag’s speech does contain information, of a sort. But it is couched in a fantastically abstruse form. As if it contains layers of nested clauses, overlapping tense changes, double, triple, quadruple negatives, all crammed into each sentence—’

‘Jeez,’ Shelley said. ‘No wonder we can’t figure it out.’ She sounded daunted, even humbled.

It wasn’t a comfortable thought for me either. The bright new artificial minds, such as Gea, would surely have scored more highly than us on a scale like this - but at least we  made them. This was different; this was outside humanity’s scope altogether. Suddenly we were going to have to get used to sharing the universe with a different order of intelligence than us.

‘And,’ I said, wondering, ‘it’s coming out of the mouth of my dead wife.’

Again my words sparked Tom off. He stood up, pushing back his chair. ‘No,’ he shouted. ‘It’s not her. That’s the point - can’t you see? Whatever is animating that fake shell, whatever is producing these alien words, it is not her.’ And he stormed out of the room, without looking back.

Sonia hurried after him, with a mouthed ‘Sorry’ to me.

 

The meeting broke up. I was left with the patient VR image of Rosa, and the graphs that scrolled in the air around her.

I apologised for Tom.

‘Give him time,’ Rosa said. ‘After all it is a strange business. His mother is trying to talk to you.’

‘If it is Morag.’

‘You believe it is, don’t you? But we face this odd mixture of emotional power - she is your wife, after all, and Tom’s mother, there can hardly be stronger emotional bonds - coupled with this strange symbolic over-complexity. She has something she needs to tell us, that seems clear, but she doesn’t seem to know how to do it.’

I had no answer. I just sat there, my head and limbs heavy; I felt simply overwhelmed.

Rosa watched me carefully. ‘Are you all right?’

‘I think so.’ I rubbed my temples. ‘So much is going on, so fucking much. I’m trying to push forward the hydrate project. I’m trying to deal with Tom, and John, and everybody else. Even Shelley. Even you. And I have this business of Morag, which only seems to get stranger and stranger. I don’t want to hurt anybody, Rosa. Especially not Tom.’

‘I know that,’ Rosa said gently. ‘You think you are weak. Don’t you, Michael?’

I shrugged. ‘What else should I think?’

‘You are buffeted. You are surrounded by epochal events in our history; you are at the centre of a storm. And at the same time you are being subjected to these extraordinary manipulations and messages.’

I forced a smile. ‘Messages from beyond the grave?’

‘From somewhere else, certainly. We may yet learn there is some connection between all these different sorts of strangeness in your life, and things will get more complicated still.’

Just as her brother George had hinted, I thought uneasily. But I had enough conspiracy theories in my life.

Rosa said, ‘But at the eye of the storm you keep going, Michael. You keep trying to do your best for everybody. You know, you remind me of Saint Christopher.’

I tried to remember my Catholic lore. ‘The patron of travellers?’

‘Yes. The story is he offered to carry the Christ child across a river. But the child got heavier and heavier. The child told Christopher it was because he was carrying the weight of the whole world on his shoulders. And yet Christopher kept on going, one foot after another, until he completed the crossing. That is exactly what you are doing, Michael, and you will continue to walk forward, until you reach the far bank.’ She smiled. ‘I don’t think you are weak at all.’

There was a soft chime. Evidently Rosa heard it too, for she was disturbed in her sanctum in Seville, as I was.

The call was from John. Uncle George, Rosa’s brother, was dying.




Chapter 41

After Alia emerged from her Hypostatic Union, Reath lifted her out of the claustrophobic antiquity of Earth and restored her to the comparatively familiar confines of his ship. The six of them, Alia, Drea, Reath and the Campocs, sat in a huddle in Alia’s cabin, as she tried to describe her experience.

‘How fascinating,’ Reath said. ‘You begin even without a sense of self. Then comes a feeling for events, disconnected in your awareness. You have to learn sequence, order, separation. How remarkable that time comes before space! Does phylogeny recapitulate cosmology?’

Drea had her arm around her sister. ‘Reath, can’t you shut  up? Alia, you say you saw Michael Poole’s face?’

Alia sighed. ‘I think so. But I was looking out from inside a prematurely born baby’s head. A dying baby.’

Reath said, ‘In Poole’s era even very young babies were innately programmed to respond to human faces. An evolutionary relic of obvious utility. It’s not impossible you really did make out his face.’

‘I knew the event,’ Alia whispered. ‘The birth. I’ve seen it many times, in the tank. I even Witnessed it again after I came out, to check.’

‘The child was Poole’s,’ Drea prompted.

‘His second son. Killed by a heart defect. The mother died too - Morag. It was an incident that shaped Poole’s whole life, subsequently. I’ve seen it many times.’

‘But never from the inside,’ Reath said grimly.

‘No. Not that way.’

Alia understood now. She had lived out the child’s life, its whole life from conception to death. She felt as if she had been away for eight months - though only eight hours had passed for the others. If Witnessing was the First Level of  the Redemption, this was the Second. You didn’t just watch a life from the outside, unlike the conceptual simplicity of Witnessing; you saw it from the inside. You lived it through heartbeat by heartbeat from the moment of conception to the finality of death, and you shared every scrap of sensation, every feeling, every thought. All you didn’t have was will.

‘It wasn’t much of a life,’ Alia said. ‘Less than eight months - not that time meant much at first. But I lived through it all.’

Drea shook her head. ‘What’s the point of going through all that pain? It’s so morbid.’

‘I think I can see the theory,’ Reath said. ‘At the heart of the Redemption is a desire for atonement, bringing the past into oneself. Perhaps that can be achieved through a reconciliation, a unification of oneself with a figure from the past. Witnessing was a first step. But by going to this Second Level, by suffering with that figure, by living through such a life, the anguish of the past can be—’ he waved a hand ‘—internalised sufficiently.’

Bale said sceptically, ‘Sufficiently for what?’

‘To make this strange superhuman guilt go away.’

Seer laughed. ‘So is that the truth behind our glorious Transcendence, our superhuman future? It’s all just a grim nostalgia for the womb?’

‘I still say it’s morbid,’ Drea said.

 

After a day in orbit Alia descended to Earth. She met Leropa once more in the attenuated shadows of the ruined cathedral.

‘Reath speaks of atonement,’ Alia said. ‘He says that perhaps by joining with a figure from the past you can expiate its pain.’

‘Reath is a wise man,’ Leropa said.

‘So I was united with Poole’s lost son.’

‘Yes. The Second Level is a Hypostatic Union with the past, a union of substances beneath external differences, beyond the trivialities of locations in space and time. You felt that poor child’s small joy, his pain. And you will never forget, will you?’

‘No,’ Alia said fervently. ‘And this is the redeeming?’

‘It is the beginning,’ Leropa said.

Alia frowned. ‘I have to do this again?’

Leropa seemed surprised by the question. ‘Of course.’

‘I have to live through a whole human life, again?’

‘It isn’t so bad,’ Leropa said. ‘Subjective time, the time of the hypostasis, passes more rapidly than externally. To join with Michael Poole himself, for example, a life spanning nearly a hundred years, would take only a few days.’

‘But a hundred years,’ Alia said, ‘for me. A hundred years of being trapped, helpless, in some tormented body of the past. How could I survive that?’

‘Oh, but you would. You’re strong, I can see that. And then of course—’

Alia saw it immediately. ‘I would have to do it again. Another life to be endured. And again and again.’ But the present was a surface surrounding a great ocean of past; the dead far outnumbered the living. ‘How many lives must I live through, Leropa?’

Leropa frowned. ‘If you have to ask that, as I told you, you don’t understand the nature of the Transcendence.’

‘How many?’

‘All of them,’ the undying said simply.

It was the ultimate logic of Redemption. The purpose was atonement, not just for some of the past, for some of the human suffering it contained, but for all of it. And how could that be achieved piecemeal? So Alia, like every Witness, would have to live through every human life that had preceded hers: Michael Poole, his second son, his family, his ancestors, and their ancestors all the way back to the point where humanity first emerged, perhaps a hundred billion of them - and, looking forward, all his descendants, to the mighty Galaxy-spanning Exultant generation and beyond. And in the future, all those watchers would themselves have to be watched - and then there would be watchers to watch the watchers - on and on, a recursive chain of watchers upon watchers.

The ultimate logic was that every human being, undying, should live through the lives, and absorb the pain, of every  other.

‘No doubt the process will be made more efficient,’ Leropa  said, unperturbed. ‘But the number of encounters is always finite. And finitude withers to nothing in the face of infinity.’

Alia remembered Reath’s grave, sad voice: To understand the Transcendence, you must understand infinity, Alia. ‘But all that pain, multiplied over and over, combinatorially, for ever.’

Leropa spread her hands. ‘This is atonement. Atonement must hurt. To a creature of infinite capacity like the Transcendence, what can serve as atonement but to pay an infinite price?’

Alia backed away. This is insane, she thought, but she dared not say it. ‘I don’t want this.’

Leropa’s frown deepened. ‘You choose death over life? Smallness over infinity? Are you sure?’

‘I’m not ready.’

Leropa bowed her head. ‘Take all the time you need. But I will be here, waiting for you. For ever. And remember,’ she called. ‘Redemption has more Levels you’ve yet to glimpse...’

Alia turned and ran for the shuttle.

It was a huge relief once more to get back to orbit. But Drea had news from the Nord—bad news.




Chapter 42

We got together to discuss what to do: George’s surviving family, John, Tom, my mother, me, even Rosa, all huddling like VR witches behind George’s back.

We’d been told that none of us was to fly to England. George made it abundantly clear that any fuss and expense would embarrass him. He didn’t even want VR visitors, he said. We all had our own lives to lead, et cetera, et cetera. I don’t think it fooled anybody. But then the guy was eighty-seven and he was dying; I guess he had a right to a little muddle.

We had to see him, of course, virtually at least. John agreed to dig into his pockets once more. But we decided we weren’t going to go over in a mob, VR or not, like a presaging of the funeral the doctors were saying wouldn’t be more than a year away. We would visit one at a time, or in pairs. Tom went first, with Sonia. George would surely want to meet Tom’s partner, but he had his pride; we knew he would feel happier about facing her while he was still able to put on a show.

While Tom visited I carried on with my work in Alaska, on the hydrate project. Rosa and Gea continued to analyse the visitations, but for a while I spent no more time on Morag. My Morag problem had always tended to make us fight, me against John, Tom against me; it drove us apart. At such a time as this it all seemed trivial, a sideshow, whatever its astounding implications.

Then, a week after Tom’s visit, I VR-travelled to England myself.

 

George was glad to see me. That was obvious, gratifying, painful.

He wanted to take another walk, which surprised me. So we stepped out of his house, trailed once more by his Gea-robot care assistant. George guided me away from the maintained silvertop roads, and I soon found myself walking down the greened centre lane of one half of an immense dual carriageway, as they call them in England.

It was the middle of the night for my body in Alaska, and I felt dislocated, faintly jet lagged. The experience of that fresh English day, the quality of the virtual sunlight on my virtual cheeks, was enough to make my body respond, to wake me up.

The road was a mighty ribbon that curled between banks of houses, shops and factories. Traffic lights and road signs, the clutter of the roadside, mostly survived, but the paint of the signs had long faded to illegibility. The tarmac itself was giving way to green. For long stretches it was broken up by weeds, grasses and a few bright wild flowers nuzzling into pores in the road surface - ‘pioneer species’, George said. It was strange to see that carpet of green unrolling before me like a long, thin stretch of parkland, empty of people save for ourselves.

George was in a nostalgic mood. ‘Sometimes I miss the traffic,’ he said. ‘When I was a kid - why, when you were a kid - the towns and cities were full of cars day and night, and there was this dull, continual roar. I used to think about the roads, how they joined up the country. You could drive your car out from your own garage, and then expect to be able to roll all the way to wherever you wanted to get to, from Cornwall to Scotland, without your tyres ever leaving the tarmac. It was as if some great volcanic eruption had flooded the whole country with asphalt.

‘And then it went away, just like that. Christ, Spaghetti Junction is a world heritage site now. All that noise went away, the roar of the rushing cars, the honking of horns, the sirens, brakes squealing, music blasting. I miss the noise, I think. I miss it the way I miss the smell of the stale cigarette smoke my parents would leave around the house; you know it’s bad for you, but it still reminds you of home. If you’d told me as a kid that in my lifetime people would give up the car I’d have laughed at you, it would have seemed much more  fantastic than going to Mars...’

Green kilometres slowly piled up behind us. George seemed to have plenty of energy, but he walked stiffly, in an ungraceful, asymmetric way. Walking had become an awkward, mechanical action he had to think about.

There was a tumour in his belly ‘the size of a tennis ball’, he said.

It might have been caught earlier if George had allowed the medics to insert the appropriate implants and nanomonitors. Like many people his age, though, he had a deep distrust of having such gadgetry inside his body; he had lived through an era in which technology had betrayed as much as it had delivered. So he lived, and died, with the consequences of his choices. ‘But at least they were my choices.’

He had been gratified by Tom’s VR visit, and he had been glad to meet Sonia. ‘She’ll be good for Tom. We need somebody to inject a little sanity in our lives, we Pooles... Speaking of which, how’s this business of Morag coming along?’

He knew about the language analysis, as far as it had got.

‘We’re still trying to break down the encoding of Morag’s signal,’ I said. ‘We meaning Gea and Rosa. It’s a scary thought that the combined resources of the top biosphere-modelling software suite and one of our most ancient religions are being devoted to figuring out my little ghost story.’

‘And do you still think it’s just a ghost story?’

I thought it over. ‘No. I don’t think I ever did. Not even from the beginning.’

‘What beginning?’

So, walking along the empty road, I told him about the prehistory of my haunting, back to when I was a kid in Florida. I think he felt hurt I’d never shared this with him at the time. But then I’d never told anybody about it at all before confiding in Shelley, only a few weeks ago.

‘George, I believe that in some way this is Morag, it really is. Of course I fully accept she died, all those years ago. So something is going on here which isn’t normal, rational. It’s acausal for one thing. But I don’t believe she’s a ghost, with all the connotations of that word. There is no quality of—’ I hesitated, unwilling to finish the sentence.

‘Evil?’ George asked softly.

‘None of that, no. And it is Morag. Does that make sense?’

‘No. But then, rainbows would make no sense if you had never seen one. If she’s not a ghost, then what is she, do you think? That language is obviously not human - or at least, not twenty-first-century human.’

‘No.’

‘Then what? Some kind of alien?’

‘I suppose it’s possible. It seems a strange way for them to communicate, though.’

He shrugged. ‘What’s a good way? I’ve speculated about this stuff over the years. Look at it this way. I still cut my lawn.’ It was just a scrap, overgrown by clover and weeds, but George seemed to like it that way, and he said he didn’t trust nano-gardeners he couldn’t even see. ‘Now, my evolutionary divergence from the grass is, what, half a billion years deep, more? And yet we communicate. I ask it if it wants to grow, by feeding it phosphates in the autumn and nitrogen in the spring. It answers by growing, or not. It asks me if I want it to grow over five centimetres, or start colonising the verges. It tells me this by actually doing it, you see. I say no, with my mower and my strimmer. So we communicate - not in symbols, but with the primal elements of all life forms, space to grow, food, life, death.’

‘And you think it might be that way with intelligent aliens?’

‘If there is no possibility of symbolic communication, maybe. But if they have the capability to reach us then they will be the ones with the lawnmower...’

‘I don’t think aliens have anything to do with this,’ I said firmly. ‘It feels too human for that.’

‘Then there seems only one possibility left,’ he said.

We both knew what he meant: that my Morag, with her high-density speech, was a visitation, not from the past, and not from some alien world, but from the future - our human future. In some ways I found that the most terrifying prospect of all, because it was the least comprehensible.

‘Rosa guessed this,’ I admitted. ‘Even before we recorded and analysed Morag’s speech.’

‘Well, she is a Poole.’

We could only speculate; we didn’t know enough. George changed the subject. He asked me if I still flew Frisbees.

When I was a kid, growing up on the Florida coast, I became fascinated with Frisbees. Everybody played with them. But try as I might I couldn’t find anybody, any book, to explain to me convincingly how the damn things actually flew - and especially how come they were so hard to fly right, why they dipped and flapped the way they did.

So, aged about ten, I started buying up old Frisbees to experiment with them. At first it was just kiddie stuff, painting them or adding spectacular, useless fins. But then I tried a more deliberate series of modifications. I cut chunks out, or added strips of plastic to the rim to change the weight distribution, or scored the flat surfaces with new patterns of grooves to change the flow of air. I didn’t really know what I was doing, of course, but I was instinctively systematic. I kept logs and even made little cell-phone movies of how my Frisbees flew, before and after the modification. It didn’t last long - kid fads never do - but when George had visited in those days he had always shown an interest.

‘But what you don’t know,’ I said to him now, ‘is that playing with Frisbees got me one of my first career breaks.’

In my final year at college I happened to look up Frisbees on the net. I found to my surprise that still nobody had figured out how a Frisbee flew, not really. Not only that, there would be practical applications of such knowledge, for planetary probes targeted at airy worlds like Mars and Venus and Titan would be spun for stability - they were high-tech, hugely expensive Frisbees sailing into unfamiliar atmospheres, sent to their fates on the basis of a scarily shallow knowledge of how they actually flew.

‘So I dug out some of my ten-year-old hobby,’ I said to George. ‘And I looked up the theory, such as it was. A Frisbee gets its lift like a wing, but the front of the disc tends to get more lift than the back, which makes it unstable. But unlike an aeroplane wing it’s spinning, so that uneven lift is like a finger prodding a spinning gyroscope; it deflects a Frisbee’s course rather than makes it flip completely. But I found that nobody had got beyond rough rules of thumb.

‘Anyhow I started trying to figure out how a Frisbee really flies,’ I said. ‘I went beyond what I could do as a kid. I scrounged some parts from my college lab, and gave a Frisbee a black box recorder.’ I had installed a small accelerometer to measure the forces on the disc, and a magnetometer and light sensor so I could track its position compared to the sun and the Earth’s magnetic field, and a computer chip. Soon I was able to record all the essentials of a flight, and reproduce it at leisure in a simple VR environment. Later, when my professors got interested in what I was doing, I went further, such as by coating a Frisbee’s upper surface with sensors to measure the pressure and air flow in detail.

‘I quickly figured out the gross aerodynamic coefficients,’ I said. ‘To optimise your flight you have to match your spin rate to your forward speed and angle of attack. But more important, I started to get an understanding of how pressure was distributed over the surface of the spinning disc, and was able to model ways how you might control this optimally, for instance with small flaps and holes to direct the airflow. NASA was doing the same sort of study, of course, but using spinning models in wind tunnels. I was able to get better results far more cheaply, just by smothering a Frisbee in sensors and flying it outdoors.’ In the end the study turned from a hobby into a term paper, which NASA took up and sponsored. It was a great line on my CV when it came time for me to look for a job.

‘I didn’t know all that,’ George said. He grinned. ‘So you managed to combine career advancement with throwing Frisbees all day. I’m even more impressed.’

I shrugged. ‘You have to enjoy yourself.’

‘Absolutely.’

I knew what I had to say next, even though it was difficult for both of us. ‘George - you always took an interest in my stuff, a proper interest, back when I was ten or eleven.’

We both knew what I meant. My dad was always faintly bemused by such stunts as experimenting with Frisbees. He would throw a Frisbee or two with me. But he always spoke to me as a kid, if you know what I mean, which wasn’t necessarily the right thing to do, even if I was a kid. George spoke to me as a junior engineer; he took me seriously.

‘It made a difference. To my whole life.’

George just nodded; he knew this had to be said. He clapped me on the shoulder. ‘I guess you were never going to be a Steve Zodiac. But you would have made a good Matthew Matic.’

‘Who?’

‘Fireball XL5 ... Something else that will disappear from the world with me. Never mind.’

George started to tire, so I called for a pod bus, and we found a bench and sat. Sitting there, breathing hard, I thought he looked ill for the first time during the visit. I could see the skull under his flesh, I thought, the skin tight beneath his cheekbones, his mouth drawn in, his eyes perhaps creased in pain. A row of blank-walled modern houses, eyeless without windows, loomed before us, uncaring.

To my surprise George said he was thinking of selling up and moving away from England altogether.

‘I’m going back to Amalfi,’ he said. A small town on the Sorrento coast of Italy. ‘I went there after Rome, you know, after I went in search of Rosa. Once I found her I needed some time to recover, to get myself together again. The weather is still better there than here. I know it will be hard to sell up. Hell, it will be awful having to fly again. But I think I will be able to rest there, you know? That’s the way I’ve always thought of Amalfi, a place I could rest.’

Maybe that was true. Or maybe he simply wanted to be that bit nearer to Rosa, the sister he had lost for so long.

The pod bus arrived, sighing smoothly over the silvertop, its tiny noise a ghost of the roar of the monstrous torrents of traffic that had once poured this way.

 

When I emerged from the VR it was early morning, Alaskan time. I napped, showered, ate, worked for a few hours.

Then I put in a call to John. We had got into the habit of talking more regularly, after the George situation landed on us. It seemed the right thing to do.

John predictably thought a move to Amalfi was a bad idea. ‘It will kill him,’ he said bluntly. ‘What’s the point? It’s a waste of time and money.’

‘He’s dying anyway, John! Now he’s got this idea in his  head, he has an ambition, a plan. It gives him things to do, arrangements to make. What else is he supposed to do with his time, dig his own grave? And as for the money, he’ll have more than enough when he sells the house. He isn’t asking anything from us, John. Let him do what he wants.’

John, a massive-shouldered VR looming in my Deadhorse hotel room, shrugged. ‘OK. I doubt if we could stop him anyhow.’

As so often, John was subtly off-key in his dealing with George’s illness, to my ears anyhow. I appreciated his emptying his pockets to reunite us all in glorious VR immersive detail, but he also had a habit of reminding us constantly that he was doing it. He always lacked something in these situations, as if he didn’t quite feel what the rest of us were feeling. I didn’t want to say any of this to him, but he saw some of it in my face, I think. Sour, deflated, I didn’t need a fight. ‘I said I would go back tomorrow. That is, tonight. I think there’s something else he wants to talk over.’

‘Fine. I’ll alert the service provider.’

I stood up, meaning to break the connection. But John still sat there, on a crudely sketched upright chair, watching me.

I sat down again. ‘Is there something else?’

He glowered at me. ‘I’m wondering if you’ve done any more thinking about the other business.’ By which he meant, of course, Morag.

‘Gea and Rosa are progressing it. I guess I’ll get back to it later.’

‘I still think you should give it up.’ His face was always more massive, more obviously strong than mine; his expression had never looked so intense, I thought. Suddenly it was obvious that he cared a lot more about the business of Morag than George’s illness.

‘John, why?’

‘We’ve been over why. It’s bad for you. It’s bad for Tom. It’s bad for all of us. I don’t know what’s going on, the meaning of those strange recordings. But it’s morbid, Michael. You must see that. It’s like a hole you’re digging yourself into, deeper and deeper. Morag is dead. Whatever is happening with these images isn’t going to change that.’

I stared at him, trying to figure him out. I remembered what Rosa had had to say, that John seemed to have his own agenda in this - that he was hiding something. ‘Images. What images? This visitor, whatever she is, is real, John. She left footprints in the dirt! She’s real, and we have to deal with her.’

‘Whatever she is, she’s not Morag.’

‘Now, how would you know that? Why are you so concerned, John? Why do you want me to keep away from this?’ Fishing, I said at random, ‘What are you scared of?’

That got a reaction. He stood up, knocking back his chair, which disappeared once it wasn’t in contact with his body. ‘I’m scared of nothing.’

‘Then tell me what’s on your mind.’

For a moment he hesitated, as if on the verge of spilling something. Then he drove a fist into his palm. ‘Damn it, I wish I hadn’t sent you over to Rosa. That old witch is responsible for all this.’

‘That makes no sense.’

‘Just drop it,’ he said.

I said coldly, ‘Why should I do what you tell me? And if you think you can somehow pull the plug by cutting off the money, it won’t make a difference. Other people are involved now. Gea is funding the studies from her own resources. Rosa too. It’s out of your control, John.’ I stood and took a step towards his image, deliberately trying to provoke him. ‘It can’t be stopped, no matter what either of us wants. Is that a problem for you, John? What are you afraid of?’

‘You really are full of it, Michael,’ he said with disgust. ‘You’ve blighted my entire life, do you know that? Are you going to keep this up until one of us is in the grave? Ah, to hell with you.’ He waved a hand, cut the connection, disappeared.

He left me alone in my room, staring at empty space, shaking with anger, utterly baffled.

 

I have come to stay in Amalfi. I can ’t face going back to Britain—not yet—and to be here is a great relief after the swarming strangeness I encountered in Rome.

I’ve taken a room in a house on the Piazza Spirito Santo. There  is a small bar downstairs, where I sit in the shade of vine leaves and drink Coca Light, or sometimes the local lemon liqueur, which tastes like the sherbet-lemon boiled sweets I used to buy as a kid in Manchester, ground up and mixed with vodka. The crusty old barman doesn’t have a word of English. It’s hard to tell his age. The flower-bowls on the outdoor tables are filled with little bundles of twigs which look suspiciously like fasces to me, but I’m too polite to ask...

‘You don’t have to read it if you don’t want to,’ George said.

We were sitting in his living room, my VR presence expensively projected so my ass seemed to nestle gratefully into one of George’s slightly over-stuffed armchairs. The room had some mementoes, photos and ornaments. Maybe that kind of clutter is inevitable when you get older, as the years pile up. But the equipment, the softscreens and the like, was modern, the furniture not too decrepit. There was little of the old man about the room.

George had given me a manuscript, a heap of six, seven hundred pages of word-processed text, dog-eared, bound together by bits of string. I couldn’t touch it, of course, or turn its pages. George said he had already sent me a data file with its contents, but he wanted me to see the manuscript itself. After I was gone he’d throw it in the fire.

‘I wrote this out in Amalfi. One reason I stayed there so long. I wanted to get it all off my chest, to tell the story, even if it was only into the memory of a computer.’

‘It’s the story of how you tracked down Rosa, to Rome.’

‘Yes. And what I found there.’

‘You’ve never shown this to anybody?’

‘No. Who was there to show it to? But I don’t want it to disappear into the dark.’ He shrugged, his shoulders like bony wings under a loose woollen sweater. ‘Do with it as you will.’

I could tell this meant a lot more to him than his casual tone implied. ‘George - what did you find, in Rome?’

‘It’s all in here,’ he said.

‘I know. But I want to hear what you felt about it. You tracked down Rosa to the Order, I know that much...’

He had found his way to Rosa, who had taken him into the  headquarters of the Puissant Order of Holy Mary Queen of Virgins. The Order ran a vast subterranean complex, located beneath the Catacombs, the ancient underground Christian tombs on the outskirts of Rome. ‘It was nuclear bunker and Vatican crypt rolled into one,’ George said darkly. It was in this environment that Rosa had been brought up. ‘They called themselves sisters.’

‘Like nuns?’

‘No. Sisters.’ The Order had been like one vast family, he said. They were mostly women in there, very few men. ‘Everybody was everybody else’s sister or cousin, aunt or niece.’

‘Or mother or daughter,’ I said.

‘Oh, everybody was a daughter. But there were very few mothers. I called them the queens. Not that that was the language they used. Matres—that was the word.’

There are advantages in having read too much old science fiction. I saw it immediately. ‘Shit,’ I said. ‘You’re saying that the Order was a hive mind.’

‘There wasn’t much mind about it,’ he said. ‘I don’t know what the hell it was. I’m no sociobiologist. But I can tell you this. It wasn’t a human community.’ He tapped his manuscript again. ‘It’s all in there. And you know what? It was all an off-shoot of our family, from a deep root that seems to go back to the time of ancient Rome itself. Our family. That’s how Rosa got drawn into it. That’s how I did, I guess.’

No wonder Rosa had been intrigued by the strange collective organisation of the Reef, I thought. I forced a grin. ‘You do always say we Pooles are a funny lot.’

‘And so we are.’ His face was dark. ‘And how it’s happening again.’

‘What is?’

‘I once had a friend who helped me figure this stuff out. It’s in here.’ He leafed through the manuscript, looking for a passage towards the end. ‘Here it is. “The great events of the past - the fall of Rome, say, or the Second World War—cast long shadows, influencing generations to come. But is it possible that the future has echoes in the present too?” ... I thought I saw the future of mankind in that hole in the ground in Rome, Michael. Or  a future. I can’t say I liked what I saw. And maybe now it’s  happening again, with you and Morag. Echoes of the future in the present.’

‘But why now? Why us?’ I didn’t quite want to say, why me?

‘Maybe because we seem to be at a dangerous time in our history, Michael.’ He looked at the back of his hand, poked at skin stained brown by age. ‘You know, when I was a kid I think I never believed I would grow old, like this. I was never interested in gardening, because I thought I would never live to see a tree grow tall. You know why? The threat of nuclear war, of extinction in a flash. It hung over my whole childhood like a black cloud. But the hard rain never fell, and eventually the cloud went away.

‘Now a new cloud has gathered over us, every bit as threatening as before. We’re at another tipping point in human history. And who is here trying to show us how to keep our balance? You are, Michael. A Poole. Who else?’

‘And you think that’s why I’m getting these visitations?’

He reached out to touch my hand, but my VR presence made that impossible, and he pulled back. ‘Think about it. If you’re right about this hydrate threat - and if you manage to lead the programme to stop it wiping us out - then you will be remembered as one of the most important humans who ever lived. Now, if I was a time traveller from the future, this would be exactly the kind of era I would be drawn to, and you would be exactly the kind of person I’d long to meet.’

‘Shit.’ I remembered that Gea had said something similar, so had Rosa - so had George himself, when he talked about the strange circumstances of my birth, the coincidence of the discovery of the Kuiper Anomaly. Suddenly I felt extraordinarily self-conscious, as if a corridor a thousand centuries long had opened up before me, and a million eyes were fixed greedily on my every move.

‘George, if this is true, what should I do about it?’

He shrugged. ‘Accept it. I mean, it makes no difference. You just have to do your best even so, don’t you?’

‘I guess.’

We just sat for a while. Then I said, ‘It’s morning in Alaska. I ought to go to work.’ I stood. ‘Can I come visit tomorrow?’

‘Of course.’ As my VR broke up, as his room turned transparent  around me, I saw him in his chair, smiling, waving a gaunt hand, his fingers bent over and stiff.

 

As it happened the next day we hit a problem with the Higgs-field power plant of the moles, and I was kept too busy to get away. The following day was worse. By the third day I was putting off going to see George; I didn’t want to get immersed in all that difficulty again. Tomorrow, I told myself. Or the day after that.

I never saw him again. A week after that last visit, John called to tell me George was dead.




Chapter 43

Even at full speed the journey back to the Nord took two full days.

The sisters spent their time alone, shut away from the Campocs and from Reath. Alia didn’t want to talk to anybody else but Drea. She didn’t want Bale, she couldn’t bear the thought of him touching her, and she certainly didn’t want to join in the Campocs’ group consciousness, that pale echo of the Transcendence. She didn’t even want Poole, in his Witnessing tank.

To get through this, she felt, she had to retreat into herself, become again the woman she had once been. She had to be Alia. So the sisters sat together, limbs entwined, as they used to when they were small.

But her feelings were complicated.

Alia found herself thinking that if Drea had not been here, then her sister would surely have been on the Nord  and shared the still unknown fate of her parents. And if that had happened, Alia might have been left alone. Then she was racked by guilt that she seemed to spend so much time thinking of herself, rather than about those who had been hurt. If she was so shallow, so self-obsessed, then how could she possibly imagine she could deal with a Transcendence?

It made it worse that they had no real news. The fragmentary reports from Nord were little more than a cry for help. As the long hours wore on, that uncertainty was impossible to bear.

Drea thought Alia could ask the Transcendence.

‘You could talk to the Campocs,’ Drea whispered. ‘They might be able to contact Leropa. Or Reath might have a way to contact another Transcendent community, nearer to the  Nord. For all I know there might even be a Transcendent or two on the Nord...’

Alia knew that was too simple. Drea still thought of the Transcendence as a kind of comms network, as if the Transcendents themselves were nothing but monitoring stations, their eyes cameras. But the Transcendence was more than that. The Transcendence was literally beyond human imagination. The only way to understand the Transcendence, she thought sadly, was to be part of it, as she had been, and even if she never went back to it again there would always be a gulf between herself and her sister.

But, she felt instinctively, the Transcendence was not a place to seek help at a time of human crisis.

At last Reath alerted them that their journey was over.

 

The ailing Nord was surrounded by a multitude of craft, compact and slender, robust and delicate. The crowding visitors had come to give aid, Reath assured the sisters. ‘Your Nord  has many friends.’

‘But at least one enemy,’ Drea said bleakly.

As they approached, cautiously picking their way through the crowd of ships and darting shuttles, their view became clearer. And even from a distance, Alia could see that the  Nord had been grievously harmed. The squat cylinder that was the core of the Nord’s architecture had survived - it would take the outright demolition of the ship to destroy that - but huge energies had been splashed against the hull, leaving blackened scars and deep notches cut into the Nord’s blunt symmetry. Away from the ancient core the superstructure of habs, antennae, sensors and manipulators was tangled, as if a great wind had torn through that fragile artificial forest.

Some of the Nord’s ports were still functioning, at least. The semi-sentient machinery of the dock interfaced with the shuttle routinely, but a bit hesitantly, Alia thought. Perhaps machines could suffer shock too.

The shuttle wouldn’t let them out until they donned face masks and gloves. Inside the Nord there were stretches of vacuum, and even where there was air it was likely full of toxins. With dread Alia pulled on her mask, the mask she  had once worn to go into a Coalescence; it was terribly hard to have to don protective gear to enter your own home.

At last the hatches and locks slid open. A smell of burning washed over them, unfiltered by their face masks. And in the corridors, people in masks and gloves swarmed everywhere, cutting, patching, moving bits of equipment. The place was unrecognisable. The sisters clutched each other. Alia had been determined to be brave, but even in that first moment her strength seemed to drain away. Drea was wide-eyed, unnaturally still, not even trembling - in shock, Alia thought.

There was no welcome for Alia and Drea: no message, no news, no words of reassurance, or confirmation of their fears. It was as if this damaged place had forgotten they even existed.

Reath tried to keep them focused. ‘It doesn’t mean anything,’ he said. ‘The Nord’s in chaos. It’s only three days since the disaster. People are just too busy... Don’t worry. I know the way. Follow me.’ As he made his way out of the shuttle he stumbled and drifted until he got hold of a rail: his body plan was designed for planet-living, not for this microgravity scramble. But he gamely got his orientation, beckoned to the sisters, and began to make his way through the corridors.

Alia followed. Drea moved mechanically.

The damage inflicted on the Nord had been internal as well as external. Corridor walls had been sliced through and rooms had burst open, their contents scorched and smashed. Alia saw with a sense of outrage that vast clumsy energies had been poured out into this fragile human place. And if it was distressing now, it must have been a lot worse before, she saw from the ripped-open walls, the splashes of blood on the floor: those first few hours must have been dreadful indeed.

But she was being selfish again, she thought with a stab of shame, thinking only of herself, and how she had been spared the worst of it. If she had been here, where she was supposed to be, perhaps more lives could have been saved.

They clambered up through the Nord’s levels, heading for their home. Activity throbbed through the ship as partitions were patched, debris removed, fresh goods brought in. The ship, itself badly hurt, was already recovering. But in  emergency hospitals the wounded were arrayed in stacks, through which medic machines and human nurses drifted, and in makeshift mortuaries there were more arrays of bodies, ominously still.

Reath murmured, ‘I admit this is beyond me. I’m planet-born, an earthworm. Even on a planet the odd catastrophe strikes - an asteroid impact, a volcanic eruption, a quake. But at least the world survives; you can rely on that. Here, though, on this fragile ship, even while you were trying to save those around you, and cope with your own injuries, you had to try to stop the very fabric of your environment from unravelling around you. For if you failed...’

If they had failed, Alia thought bleakly, the Nord might have cracked open altogether, and tens of thousands of humans would have been spilled into the vacuum.

‘You can see the patterns,’ Drea said suddenly.

‘What patterns?’

Drea pointed to an irruption through the roof of this corridor, a hole surrounded by smashed and distorted panels, and a matching hole at the angle of floor and wall. Peering down Alia thought she could make out the green of the Farm, even the hulking machinery of the Engine Room, far below. If you looked into one of those mighty gashes you could see how a crude tunnel had been cut through deck after deck, in a rough straight line.

Drea said, ‘They just came blasting through here, right through the fabric of the ship.’

Reath said, ‘The Nord must be riddled with these wounds. The scars of energy weapons, perhaps?’

‘No,’ said Alia. ‘Oh, weapons were surely used. But these tunnels are too wide.’ Any ship-born would have recognised such signs.

‘The Shipbuilders,’ Drea whispered.

For ship-born children across the Galaxy, the Shipbuilders were bedtime monsters. But they had at last come here. And in their voracious machines they had eaten their way through the soft body of the ship.

Reath watched this exchange, excluded from their tradition, his eyes narrow.

At last they arrived at the upper level, just beneath the  hull, where their home had been. The delicate superstructure of the Nord had taken even more of a battering than its robust interior. Alia and Drea picked their way through a tangle of melted and snapped struts, fragments of smashed dome, bits of broken furniture and machinery. Debris floated about, unrestrained in the absence of artificial gravity, contained by an emergency force shield that shimmered over everything like a huge soap bubble. People picked their way through the rubble, searching, inspecting. The regular light globes had failed, and the few emergency lanterns cast long shadows everywhere, making the place even more of a visual jumble.

When the sisters reached their home, their worst fears were confirmed.

The ship’s hull had been smashed open here, leaving only a few drifting bits of translucent ceramic. The sisters pulled themselves through the wreckage, searching. Alia felt fragile, edgy. The conjunction of this wreckage with shards of the familiar, with bits of stuff, fragments of furniture she thought she recognised, made this whole experience seem unreal. On one section of floor she found a splash of dried blood, not yet cleaned up. It looked exactly as if a sack of the sticky stuff had been dropped and splashed open here. A sack about the size of a baby.

Her stomach clenched. Suddenly she was vomiting. She got her face mask out of the way just in time to keep it clear of the bile that spewed out of her mouth.

‘Alia...’ She looked around wildly.

It was her father. He was waiting for her outside the broken hull. Drea was already with him, her face buried on his shoulder. Alia launched herself up through the murky air. Surrounded by the floating wreckage of their home, the three of them drifted together.

Gently Alia disengaged herself. ‘My mother—’

‘She’s dead,’ Drea said. ‘Bel is dead.’ Her voice was raw with weeping.

Suddenly all Alia could see was her mother’s face, its fading beauty, sometimes weak, always full of helpless love. ‘And the baby?’

‘Gone too,’ said Ansec. ‘It happened so quickly.’

More conflicting emotions swirled in Alia. You drove me away so you could have this kid. And now you’ve lost him anyhow.  It was a hard, savage thought that shocked her. What kind of monster am I? But as she stared at her sister and her father, the complex muddle of these emotions washed away, leaving only regret, and an elemental anguish.

Reath touched her face. ‘Are you going to be all right?’

‘I’ll cry later,’ she said. It was true. She clung to thoughts of Michael Poole, whose family had been ripped apart by a similar tragedy. Not for the first time in her life, she sought comfort from his endurance.

Reath said grimly, ‘I think you’d better tell me what you know about these Shipbuilders.’

 

The Shipbuilders, like Alia’s own people, were relics of the deepest past.

In those early days, even after the discovery of the earliest faster-than-light drives, generation starships had been a common way to reach for the stars. Sailing on into the dark, travelling much slower than light, these ships were worlds closed over on themselves, with whole generations living out their lives between launch and landfall. Alia knew this lore well, for it was the heritage of her own people.

But it wasn’t a reliable way to travel. Most generation ships failed en route - or so it was believed, for many of them simply vanished into the dark. It wasn’t hard to see why. Since most generation ships had been launched at a time when mankind was still better at taking ecologies apart rather than building and managing them, it wasn’t a surprise that so many ships expired long before their intended journeys were complete.

There were other hazards. Alia’s own ship had been overtaken by a friendly bunch of FTL travellers, and reconnected to the worlds of mankind. Other ships were not so lucky. Fat, helpless, resource-rich, they had fallen foul of pirates and bandits; there had been terrible tragedies, massacres in the silence between the stars.

But there were other sorts of survivor.

Sometimes, by accident or design, a ship would simply plough on into the dark, never making landfall. Things might  go well for centuries, even after the deaths of the original crew, when nobody was left alive who could remember the point of the mission. Much longer than that, though, and things started to drift.

Over millennia languages changed, ethnic compositions drifted. Those few ships that lasted so long became like monasteries, with cowed, constrained crews labouring endlessly over tasks they barely understood, seeking to preserve a purpose set down by unimaginably remote ancestors, all for the benefit of descendants who would not be born for millennia more.

And some ships went on even longer.

Given enough time natural selection cut and shaped the ships’ hapless crews, as always working to make its subject populations fit for their environment. And in the closed spaces of a generation starship there was always one common sacrifice, cut away by that pitiless scalpel: mind.

After all, on such a ship, what did you need a mind for? The ship would manage itself, more or less, or it wouldn’t have made it so far anyhow. With mind, the crew would only get restless, start to wonder what was beyond the walls - or, worse, start to tinker with the plumbing. In the first generation such activity would be against ship’s rules. In the hundredth it would be a sin, a taboo. By the thousandth generation it would be a selection pressure.

This was the origin of the Shipbuilders. Their ships had sailed on, even though the descendants of the first crew had long lost the intelligence that had enabled the ship to be launched in the first place. They maintained their ships’ essential systems, if only by rote. They even grew inventive over such fripperies as external superstructure. Their ships became gaudy, impossibly impractical creations, their purpose being to attract other such crews - and to mate.

And they remembered how to make weapons, for piracy - or rather, since piracy implies a conscious purpose, parasitism. It was necessary. No closed ecology was perfect; any starship required some replenishment. The Shipbuilders simply took what they needed.

‘They are brutal,’ Alia said to Reath, ‘because they are mindless. They launch themselves on missiles that rip  through the fabric of their targets, scooping up stuff indiscriminately.’

‘And so they shot up your Nord,’ Reath said.

Alia said, ‘The Shipbuilders are the stuff of nightmares to us.’

‘Because they might come out of the dark to attack you at any time. An arbitrary horror.’

‘Not just that. The Shipbuilders come from the same place as us. We could have fallen, as they did. They are like us.’

Unexpectedly Reath folded Alia in his arms. ‘No,’ he said. ‘They are not like you. Never think that.’

For a heartbeat she was rigid with shock. Then she softened against his musty robe, and the tears came at last.

 

She spent the night with Drea, in a small compartment in Reath’s shuttle, orbiting the wreck of the Nord. They shared a bunk. Sometimes they held each other, and sometimes they just lay together, back to back, or nestling.

Alia wasn’t sure if she slept at all. Her head was full of pain, of inchoate longing and guilt and regret. She was still working through her muddled feelings about her mother and brother, her guilt over not being able to resolve their final argument. Underlying it all, though, was the simple flesh-and-blood reality of the loss. A family was never a fixed thing, she thought, but a process. Now that process had been cut short, leaving nothing but a bloody splash on the floor. It wasn’t just her mother who had died, not just a brother, but her family too.

It seemed strange that such things could happen in a Galaxy governed by a superior form of consciousness. And while the Transcendence agonised over the loss of all the ancestors of mankind, here she was trying to grieve over her own mother. Perhaps, in her anguish and muddled pain, she felt some ghost of the higher, more exquisite regret that had impelled the Transcendence to attempt the Redemption.

And of course, she thought reluctantly, the Transcendence must be cognisant of the disaster, as it was of all of the past. The Transcendence must already, in principle, be seeking to redeem the suffering inflicted on her, as it did every scrap  of pain and anguish right back to the dawn of human consciousness.

If she wished, Alia could Witness the Nord’s disaster. She could even, through Hypostatic Union, live through it. She could ride around inside her own mother’s head and experience her death. But this was her family, her own mother. Even the idea of delving into the Transcendence and using its superhuman powers to inspect their suffering made her recoil.

And it wouldn’t be enough, she saw immediately. It could never be a true atonement for her, no matter how many times she lived through her mother’s life. For her mother’s suffering would still exist, no matter how minutely Alia inspected it.

This must be the heart of the Transcendence’s dilemma over Redemption, she realised. But if it was not enough to watch the past, not even to live it out through Hypostatic Union, not even if that process were driven to infinity - then something more must be sought. And the Transcendence must know it too. But what more could there be? Curiosity burned in her, and a vast longing for a relief from her own pain.

Drea stirred in her half-sleep. Shame laced through Alia. In her Transcendental scheming she had once again forgotten her simple humanity. She held her sister, until Drea was still.

 

At the start of the next day the six of them - the three Campocs, Reath, Alia and Drea, gathered in Reath’s shuttle, and shared hot drinks. ‘Just like old times,’ Seer ventured. Nobody responded.

They talked desultorily of the menace of the Shipbuilders.

‘It’s hard even to resent them, hard to hate them,’ Alia said dully. ‘Because they have no minds, no purpose. This is just what they do. But the menace is getting worse.’

‘It is?’

‘This is a time of peace, Reath. Once the Galaxy was full of warships; in those days the Shipbuilders were kept in their place. But now there aren’t so many weapons around.’

‘They will have to be dealt with,’ Bale said.

Drea said coldly, ‘Or welcomed into the family of mankind, to become a part of the awakening of the cosmos. Isn’t that how your friend Leropa would put it, Alia?’

Alia studied her sister, shocked. Alia had never seen such a hard expression on her sister’s face. ‘What’s wrong with you?’

Drea stared at the Campocs; they avoided her eyes. Drea said, ‘I’ve been doing some thinking. Alia, doesn’t it strike you as strange that just as you swim off into the Transcendence, this horror should be inflicted on the Nord?’

‘I don’t understand—’

‘I don’t believe in coincidences,’ Drea said.

Bale put down his drink and leaned forward. ‘Drea, you’d better say what you have to say. Are you accusing us of something?’

‘You bet I am,’ Drea said fervently. ‘You set up Alia’s election to the Transcendence so you could use her as a tool to study the Redemption. Then you kidnapped me and threatened my life, to force her to go on. And now she wanted to come home; you knew she was thinking about abandoning the whole cosmic mess. So you acted again, in your clumsy, vicious way—’

Alia put her hand on her sister’s arm. ‘Drea, please.’

Drea turned to her. ‘Don’t you see? The Redemption is about regret, about loss. So the Campocs have engineered this whole incident. They wanted to inflict loss on you, Alia. They wanted to give you something to regret. They took away your mother and your brother, to make you go back into the Redemption.’

Alia felt bewildered. ‘But how—’

‘The Campocs led the Shipbuilders to the Nord.’

It seemed unbelievable. Alia looked to Reath for support, but his face was expressionless. If it were true—

Rage exploded in Alia. She stood and loomed over Bale, her fists bunching. ‘Is she right? Lethe, I made love to you. If you have done this for your own twisted purposes, the truth is the least you owe me.’

Bale met her gaze calmly. She thought he seemed calculating, but his thoughts were seamlessly closed to her. ‘Maybe we did, maybe not. You’ll never know, will you? If I tell you  it’s true, you might think I’m just trying to manipulate you. And if I deny it, you won’t believe me.’

Alia turned to Reath. ‘Do you think they did it? Did they lead the Shipbuilders here?’

‘I don’t know,’ Reath said reluctantly. ‘But whether they did or not, they seem to have worked out they can use it against you, haven’t they?’

She remembered her own musings of the night before, her own deep hunger to know what might be found at the higher levels of the Redemption. She had seen its ultimate logic, the madness of infinity: if Bale was concerned that the Redemption would waste the resources of mankind, he was right to doubt. She doubted too. But now, after her own loss, she was driven by a hunger to know if the Redemption was possible after all—if the wound in her own small life could be healed. And so she knew that she would do as Bale wished. And she hated him for it, whether he had set up the disaster or not.

‘You are monsters,’ Drea said to the Campocs.

Seer actually grinned. ‘Ah, but we’re charming monsters. Don’t you think?’

Alia glared at Bale. ‘Very well. If the Transcendence is what you want, let’s call it now.’ With a strength fuelled by anger she grabbed his shoulders, hauled him to his feet, and slammed her awareness into his mind. He cried out, but he could not escape. Her force of will poured along the interconnections to his relations’ consciousnesses, and they screamed and writhed. Peripherally she was aware of Reath and Drea pulling away, shocked.

With the minds of the Campocs wrapped around her own like a cloak, she called for Leropa. ‘Take me back. I need you now. Oh, take me back!’




Chapter 44

A month after George’s funeral, Ruud Makaay announced that he believed that the trial hydrate-stabilisation project off Prudhoe Bay was ‘mature’ enough to be presented to the world’s decision-makers. A day was set.

It would be a key moment for us. After weeks of construction and development we now had a properly interconnected prototype network, dug out by the moles and extensively tested. All that remained was to start pumping liquid nitrogen through the veins we had burrowed into the methane-laden sediments of the seafloor: all we had to do, in other words, was switch on, and we ought to be able to reduce the temperature of Arctic seafloor strata across a rough circle kilometres across. ‘Serious chilling,’ as Shelley Magwood said.

And we were going to do it in the full glare of media attention, and in the presence of every key agency of governance from the state government of Alaska up to the Stewardship itself. I tried to be confident. I’d pored over El’s test results, analyses and modelling. I saw no reason why anything serious should screw up.

I was optimistic; I usually am. I expect people to behave rationally and for the common good. John always said I was an idealist, and he meant it as an insult. For sure I was wrong to be confident in my fellow man, that particular day.

In a way, it all started to go wrong the moment I saw Morag.

 

On the morning of Makaay’s sales pitch I was late rising. Still staying in that dreadful sanatorium-like hotel in Deadhorse - and now plagued by visitations - I hadn’t slept well. Alone, I took a pod bus from the hotel, and rode in silence to the coast.

The layout at Prudhoe Bay was much as it had been before, when Makaay had tentatively launched the project’s integration stage before a crowd of engineers, employees, and one former Vice President. You had the rig out at sea, clearly visible under a very pale, very cold blue sky, and on the shore EI had once more set up a marquee for the visitors. But the marquee was much larger and grander than the tent they had put up the last time. This marquee was actually several stories tall, like a transparent apartment block, its walls so clear you could barely see them except when the wind off the sea made them ripple.

When I stepped inside into dry air-conditioned warmth, I was immediately immersed in a pleasant buzz of noise, of crowds. Somewhere music discreetly played, a warm bath of sound. There was a fine view of our rig, and of the other old oil facilities that littered this part of the coast. The floor was carpeted wall to wall with a pale green-brown weave, colours sympathetic to the tundra shades of the North Slope. Above my head flags hung, a Stars and Stripes, the UN flag, banners bearing the EI logo and the cradled-child symbol of the Stewardship. All very classy: the EI folk had a lot of experience of this sort of event, and they knew how to impress without overwhelming.

We had attracted quite a crowd. Throughout the marquee expensively dressed people mingled confidently, and there was a hubbub of loud conversation as acquaintances were made and renewed, and, no doubt, deals were done, few of which would have anything to do with our hydrate project. Serving bots hovered in the air, bearing trays of drinks and exotic-looking snack foods. Here and there I saw subtle imaging imperfections: expensively shod feet suspended mysteriously a centimetre or so above the carpet, a gown billowing in a non-existent breeze, a shadow across a beautiful face cast by an invisible light source. I imagined only ten per cent or so of these movers and shakers were here in person.

Here was the other side of the vast collapse in transportation infrastructure which Edith Barnette had, in part, overseen. Few governmental agencies, corporations or other organisations actually ‘existed’ anywhere meaningfully, except in cyberspace; and few crowds were ever as populous as  they seemed. Well, on this occasion it was probably just as well that people projected rather than travelled. If so many VIPs had descended on Prudhoe Bay in the flesh, that dismal hotel in Deadhorse would have been overwhelmed, temperamental en suite bathrooms and all.

However, somewhere in that crowd, Edith Barnette was here in person once more. And so was my brother John, and Tom and Sonia, and Shelley, and Vander Guthrie - all the core team who had driven the project, in their different ways, from the beginning. I walked through the crowd, trying to pick out familiar faces, and to hold my nerve.

There were cameras, microphones and other sensors everywhere, and as I walked big drones descended on me, and an animated cloud of electronic dust swirled around. Given there were plenty of VIPs present, it was faintly disturbing such a large chunk of that electronic attention was turned on me. I tried not to think about George’s speculations that I might be under even more intense scrutiny by a curious future.

That was when I saw Morag.

 

I saw her out of the corner of my eye. She was moving through the crowd, some distance from me. I helplessly turned to her, as I always did. I thought she was turning towards me, I thought she smiled, but before I was even sure it was her, I lost her behind a knot of gabbling VIPs.

I didn’t want this to be happening. In the last few days I had suffered this kind of visitation over and over - and  suffered is the word. There had been no repeat of that close encounter out on the tundra I had had before, when she had smiled, and let us take her picture, and record her words, even if we couldn’t understand what she had to say. I was back in a world of glimpses, a flash of strawberry blonde hair in my peripheral vision, a soft voice. And there were more of these visitations than ever before, many more of them, sometimes more than one a day. I didn’t want to deal with her, not this way, not if I was going to be so tantalised, and certainly not on a day like today.

But then I saw her again, on the far side of the marquee this time. And when I looked away, there she was again, this  time close to the small podium at the front of the marquee. It was as if she was teleporting around the place.

I grabbed a vodka and tonic off a floating bot’s tray and downed it quickly.

John approached me, a tumbler of whisky in his hand. A small, dark, intense figure was at his side: Jack Joy, I recognised after a moment, the Lethe Swimmer. John seemed uncomfortable to be tailed by the guy. But he had got Jack involved in the first place, and since the Swimmers had put money into the project Jack had a perfect right to be there.

Jack Joy held out a hand, but his unreal fingers just brushed my sleeve; he grinned apologetically. ‘Sorry I couldn’t haul my ass here in all its glory. Commitments, pressures - you know. Actually I really am sorry not to be here. Look around, the sky is full of free booze!...’

Distracted by the glimpses of Morag, I wasn’t interested in anything the man had to say. I looked at John. It was the first time we had been together in person for weeks. I felt that usual complicated emotional tug towards my brother, a mix of rivalry and helpless love. ‘So here we are,’ I said.

John shrugged. ‘We’re a strange family. We gather in person for a function like this, but we send VR projections to a funeral.’

I shrugged. ‘George always said, “We Pooles are a funny lot”.’

‘If you say so. Anyhow you’re the Poole, I’m a Bazalget, remember.’ He stared at me hard, and I thought I knew what was on his mind: Morag, the whole phenomenon which had become such an issue between the two of us. But we couldn’t talk now, not with Jack Joy there.

Jack said to me, ‘I was just saying to your brother, don’t you think it’s an impressive place? Prudhoe Bay, the whole oil complex. I mean, look around. For the United States it was a historic achievement to be able to establish an oil industry up here, in a place of Arctic dark and cold, and thousands of kilometres from civilisation. You may as well have had to develop an oil industry on the Moon. In fact it might have been easier on the Moon, because here you have this fucking tundra all around. You know, you make a wheel track on  that stuff and it’s there for ever...’ His tone was clipped, his speech rapid, and he kept flashing nervous grins. He was sweating, a small virtual incongruity in the air-conditioned comfort of the marquee.

I said, ‘So you don’t approve of eco-protection, Jack.’

‘Approve, disapprove, it was the flavour of the times. It still is.’ He bunched a fist. ‘In this day and age, a person who wants to achieve something is hedged around by bleats about don’t hurt this, don’t disturb that. I always say, if God hadn’t wanted us to dig up the planet He wouldn’t have given us the mechanical excavator.’ He nodded, as if trying to convince himself. ‘And in the end it’s all bullshit.’

‘It is?’

‘Of course! Look at the precious tundra that those rough-necks weren’t allowed to take a piss on. When the permafrost melted it turned into a swamp! So what difference did all that effort to preserve it make? None. It just got in the way of getting the job done, is all.’

I turned to John. ‘So is this the way all Swimmers think?’

He looked increasingly uncomfortable. This guy isn’t with me. ‘The Swimmers are a broad church, Michael. We live in complex times, with challenging, interconnected problems that may demand out-of-the-box thinking. You have to have a forum where radical opinions can be expressed.’ But all this sounded like a party line; he didn’t sound as if he believed it himself.

Jack Joy said, ‘I didn’t mean to disturb you, Mike. I see some people I know. I’ll catch you later. This is your day, enjoy it, I wish you success, et cetera et cetera.’ Sweating and grinning, he sidled away from us.

John eyed me. ‘I’m sorry if that guy upset you.’

‘He didn’t.’ I found Jack Joy faintly disturbing, I guess, but I didn’t take him seriously. How wrong I was.

‘You look like shit.’

‘Oh, thanks.’

‘You haven’t been sleeping.’ He stepped closer to me, and said more quietly, ‘You’ve been seeing Morag, haven’t you?’

I glanced around, at the hovering dust drones, the crowding VR VIPs. ‘Keep your voice down, John. All right. Yes,  I see her. I keep seeing her. It’s driving me crazy. Even if I fall asleep, I hear her voice, smell her breath, she’s there, but when I wake she’s gone, and I can’t sleep again.’

‘But she isn’t speaking to you,’ he said. ‘Not like that one time.’ He stared at me intensely, hungry. In that moment I was struck by how he had aged - the thickened neck and jaw, the burly body, the flesh of his face slowly crumpling, the marks of a man in middle age. But there was a passion in his eyes I had rarely seen before. My brother didn’t do passion.

‘This really matters to you, doesn’t it? The whole business with Morag. Why, John?’ And I made another leap of intuition. ‘Do you think you know what she’s trying to tell me? Is that it?’

I expected him to deny this, but he just stared at me, that strange, vulnerable mix of anger and longing on his face. He said grimly, ‘We have to get this resolved.’

‘Fine,’ I said, scared, bewildered.

I think we were both relieved when we heard a soft chiming, much amplified; it was Ruud Makaay rapping a pen against an empty glass, calling us to attention.

 

Barnette and Makaay stood alone on a plain stage, with a view of the offshore rig framed in the big clear wall behind them. Technicians, clearly visible, performed last checks on the big nitrogen-liquefaction plant we’d installed on the rig. And, more importantly, we saw maps of the network of tunnels the moles had already dug out through cubic kilometres of the fragile seabed strata. Now the wall began to fill up with images from the project. We saw a mole’s eye view of a tunnel being dug into the undersea rock. ‘Although actually,’ Shelley had pointed out to me, ‘since the tunnel is being constructed behind the mole as it burrows along, that’s actually a mole’s-asshole view...’

Makaay said, ‘We call this project “The Refrigerator”. It isn’t a fancy name, but then I’m not a fancy guy, just an engineer who likes to get the job done - and I’ve never worked on a job of more significance than this. I’m very proud of what we’ve achieved so far, and I hope to persuade you to support us in the future, as we seek to extend our technology  through all the threatened hydrate strata around both the north and south poles...’

As Makaay spoke, John and I drifted through the crowd towards the podium. Here we found Shelley, with Vander Guthrie, Tom and Sonia, other project people.

There was no seating plan, no front row - in fact there were only a few seats of any kind. Ruud Makaay, an expert at crowd manipulation, didn’t like obviously stage-managed events. He believed in what he called ‘choreographed informality’. He was aiming for a human warmth that would belie the usual accusations of arrogance that stuck to projects like this. There would come a point when I, like the other key players on the project, would be invited to come forward to be presented to Barnette, like the winner of some VR-soap award. But, happily, I wouldn’t be called on to make any kind of speech.

‘Of course we can give you as much technical detail as you want,’ Makaay was saying. ‘Our analysis of the network in terms of connectivity and robustness has assured us that every functional parameter has been addressed, all local geological conditions accommodated - and all this put together by our moles, working solo and in cooperation. Those little critters have done a good job.’ Behind him a blown-up image showed a mole pushing its whirling snout up out of the ground, and it waggled this way and that, as if seeking our approval. It was a shameless bit of anthropomorphism, but it worked, and won Makaay a smattering of laughter and applause.

The crowd, evidently enjoying the show, were sympathetic for now - though whether they would be when they went back to their offices, and we started to ask for serious funding for the roll-out, was another matter. We project types were all tense, agitated, sipping drinks and grinning nervously at each other. Even Tom grasped Sonia’s hand so hard his knuckles were white. John seemed distracted, though. I thought he looked at me as much as at the presentation. Even now, at this crucial moment, the Morag business was obviously on his mind.

To a little more applause, Makaay yielded the floor. Edith Barnette stepped forward, utterly at ease, wearing her years well.

‘I’m not qualified to talk to you about the majestic engineering we’re here to witness today,’ she said. ‘I’m not even qualified to talk about methane hydrate reservoirs, which are causing such concern to those who monitor our climate for us, friendly minds both human and artificial. But I can, I think, grasp the wider implications of what is happening here. For I understand heroism.’ Her voice was soft, but it carried to every corner of that big marquee, and the faces of our guests, important or self-important, intelligent or merely self-obsessed, were locked on her. ‘A new kind of heroism,’ she said. ‘A heroism that seeks to save, not merely oneself, not just one’s friends or family, not even one’s nation or creed. It is a heroism that seeks to save the planet itself, and its fragile cargo of living things. It is a heroism that seeks to save the very future...’

Standing there with the vodka coursing through my blood, her words took me back to the hopeful days when President Amin had woken us all up from our nightmare of oil dependency. Amin’s own story was a mixture of meritocracy and openness. She was the child of Iraqi refugees, and her journey, if not quite log cabin to White House, was pretty much the twenty-first-century equivalent. Amin had had a simple vision, comprehensible to all, and by asserting it she managed a national, indeed global transformation.

Of course the demons fought back. Amin’s assassination had been a great punctuation mark. And then had come 2033, the Happy Anniversary bomb. It had been a HANE, as the counter-terrorists called it, a high-altitude nuclear explosion, a bomb not much bigger than the Hiroshima device lofted a couple of hundred kilometres high aboard a small tourist spaceplane. X-rays cooked all but the most hardened low-Earth-orbit satellites, while gamma rays battered the upper atmosphere, releasing high-energy electrons that disabled any sensitive electronics in line of sight, and charged particles made the Earth’s magnetic field oscillate so that electric surges ruined cables and circuits. And a blood-red aurora had spread across the skies of a hemisphere, a sight you would never forget. The developed world was paralysed for eight days.

It was one hell of a strike. But even now, fourteen years  later, nobody knew for sure who had delivered it. An anonymous message called the ‘Happy Anniversary’ note was sent to the FBI. It was thought perhaps it referred to the two-thousandth anniversary of Jesus’s crucifixion. Perhaps anti-Christians were responsible, then - or they may have been a Christian splinter sect - or perhaps it was just mischief-making by terrorists determined to stir up as much trouble as possible.

There were plenty of people who had problems with the Stewardship. Abroad, there were many who resented the sudden about-turn of America from the world’s worst polluter to a new conscience of the planet. And at home, many groused at our new engagement with the world: America was ‘a giant submitting to flea bites’, as one opponent put it. For sure there had been plenty of people who wanted to lash out in inchoate rage, at somebody or something. It could have been anybody. But the US and the world had recovered. The bombing was treated as a wake-up call. The years of national introversion were over, and America began to take a lead in the wider programme Amin had always envisaged.

Barnette now spoke of how the Stewardship drew on deeper traditions of American environmentalism, dating back to Henry David Thoreau and John Muir, and landmark pieces of environmental-protection legislation like the Endangered Species Act. Speaking quietly and calmly, she seemed to summon the ghost of Amin with every word.

‘I hear much talk of despair, these days. We are in a Bottleneck, a time of maximum danger. Well, perhaps that’s so. But I don’t counsel despair. For all the ages to come will stand in the shadow of what we do today, and their people will look back on our generation, and they will say, they were heroes. And they will envy us...’

I was distracted. I thought I saw Morag again, out of the corner of my eye, sliding through the group of VIPs as silent as a fish in deep water.

And then everything started to unravel.

 

As Barnette kept talking Gea appeared at my feet, a little robot rolling quietly on the green carpet. ‘Do not be alarmed.  Nobody can see me but the project team. We have a problem on the rig.’

‘What kind of problem?’

She conjured up a VR image. It appeared in a glowing cube at our feet, a box of light like an aquarium. A young man stood on a metal platform. His image, ten centimetres high, was finely detailed; I could see the rivets in the plates beneath his feet, like pin-heads. He was holding a cylinder from which wires protruded. He was no more than a kid, I realised, younger even than Tom, and he was nervous; you could see his sweat.

We stood around in a circle and peered down at this thing, me, Shelley, John, Tom, Sonia, Vander. Others were distracted by our behaviour. Jack Joy came sidling up from nowhere and joined our group. He was watching us suspiciously, but I was confident he couldn’t see the fish-tank VR. Barnette kept talking, in bold, bright colours, and kept most people’s attention focused on herself; perhaps she too had heard what was going on, and was doing her part in keeping everything together.

Tom whispered, ‘I don’t get it. What’s that he’s holding?’

‘It’s a mole,’ I said. ‘Partially disassembled. It’s lacking its nose cone, the spiral bit.’

Sonia was glaring down, her eyes sharp. ‘I don’t know anything about the technology, but the set-up’s obvious. I’ve had to deal with it a dozen times. You can see it in his posture, his body language. He’s a suicide bomber.’

I think we all knew it, on some deep level. But having Sonia say it out loud in her precise soldier’s tones was something else.

Shelley whispered, ‘He’s one of our technicians. I suppose we weren’t hard to infiltrate. And you can see how he’s made his bomb. That mole might be lacking its nose, but it still has its Higgs-energy heart.’

I stared at her. ‘The Higgs pod?’ I had been intimately involved in the design of the pods; they were intrinsically safe anyhow, and were laden with security factors. ‘I can’t imagine how he’s rigged it.’

‘Then he’s more imaginative than you, Michael. Say goodbye to innocence.’

Tom asked, ‘What happens if it goes up?’

‘Like a small nuke,’ Shelley said.

Sonia glanced around. ‘How close are we? ... Too close, I guess. We ought to think about evacuation.’

‘It’s already in hand,’ Gea said quietly. And, looking around, I saw that people were quietly being led out of the back of the marquee. Gea said, ‘The worst may not happen. There are measures in place.’

Sonia didn’t say anything, but she looked dubious.

I felt bemused, battered. I was aware of my heart beating slowly, steadily. It was all happening too quickly for me to take in. I didn’t even seem to be concerned that my son was standing with me here at ground zero. I just stood there, waiting to see what happened next.

John tugged my sleeve, and drew me aside. ‘You saw her again, didn’t you?’ he hissed.

‘What?’

‘Morag. You saw her. Just before Gea showed up. Listen, Michael.’ He glanced back at Tom, to make sure he couldn’t hear. He was conflicted, I saw, bursting with whatever he had to say, but still hesitant. ‘There’s something I have to tell you.’

I almost laughed. ‘Now? Can’t it wait?’

‘It’s to do with Morag,’ he said heavily, painfully. ‘Michael, if we don’t get through this - or if Morag shows up again, and she tells you herself - Lethe, I can’t believe I’m talking about a fucking ghost—’

His intensity broke through my numbed detachment. ‘Tell me what, John?’

He took a breath. ‘About me. Morag and me. Something you never knew. We meant to tell you - we didn’t want to hurt you - but we always waited, waited, and then she died, and I couldn’t bear to hurt you again.’

‘You had an affair.’ Suddenly I saw it. Of course she had been a friend of John’s first. Even after our marriage they had worked together, she and John, the bioprospector and the environmental-compensation lawyer, immersed in complex and urgent twenty-first-century issues. ‘All those times I was working, when travel was just impossible and I had to stay away, when Morag and Tom stayed with you—’ In  my head the events of those years shivered into fragments, whirled like kaleidoscope pieces, and came down in a different pattern.

‘We didn’t mean it to happen,’ John said, more defensive now. ‘All right? It wasn’t deliberate. But we were thrown together, and you weren’t there. You weren’t there, Michael. And then the baby...’

‘The baby who died,’ I said stupidly. ‘The baby whose birth killed my wife. What about the baby?’

But of course I knew the answer. The baby had never been mine.

Tom was looking at us both through the crowd. His face was empty of expression. He knew something was wrong between us, but he didn’t know what.

‘I knew I had to tell you sometime,’ John said desolately. ‘I never had the guts. And then Morag showed up. What if that’s why she’s come back, Michael? That’s what I keep asking myself. What if she’s come back to tell you what we did, me and her?’

I don’t remember throwing the punch.

 

Suddenly John was on the floor, blood streaming from his mouth, and my fist felt as if I had slammed it against a wall. People scattered around us, shocked.

Shelley Magwood grabbed my arm and dragged me away. ‘I don’t know what the hell’s going on with you two, but we’ve got enough trouble.’

Around us the flow of VIPs out the back of the marquee was becoming noticeable. Barnette was still talking, but her message was now one of reassurance, admonitions to keep calm. And in the little fish tank, the tiny figure of the bomber was gesticulating, shouting tinnily at unseen negotiators.

John slowly got to his feet. He wouldn’t look me in the eye.

I said, ‘All right. I’m calm. Are they getting anywhere with the nut?’

‘He’s a suicide bomber,’ Shelley said, her voice full of anger and despair. ‘What do you think?’

‘Can’t we just disable his trigger?’

‘Not remotely. He’s got it figured out pretty well. And he  has a dead man’s switch.’ She laughed, hollow. ‘The kid’s a good engineer. Our only hope is to talk him down. But we can’t even figure out what he wants.’

‘He probably wants many things.’ Jack Joy stood beside me, sweating harder than ever. ‘But we all act for many reasons, don’t we?’

I stared at him, trying to figure him out. ‘What do you want? ... Can you see this VR? How?’

He tapped his ear. ‘I have my own channels.’

Shelley glared at him. ‘Who are you? Have you got something to do with this?’

He wouldn’t answer. He said mournfully, ‘It isn’t personal. Please believe that. I as an individual in fact sympathise with your goals, on this specific project; the hydrates are clearly a menace. But it’s what you represent, you see. The movement of which you have become a part. The philosophy behind your actions. The futile attempt to resist a change in the world’s natural order, when we should be relishing the opportunities opened up to us. The curtailing of our liberties in the process. The accruing of power by unelectable and unaccountable organisations and individuals.’

This dreary listing was a type of argument I had heard many times before. But this wasn’t the time for bullshit. I tried to grab his collar, but he was a VR; my hand passed harmlessly through his shirt, scattering flesh-coloured pixels. ‘If you’ve got information, spill it.’

‘I apologise,’ he said almost formally. ‘Sincerely. I like you, Mike. I do, really!’ He winked out of existence.

And, two kilometres out to sea, the bomber pressed his trigger.




Chapter 45

Adrift in dark corridors of mind, Alia explored the Transcendence.

‘Awareness is the core of the Transcendence,’ Leropa said to Alia. ‘Think of it as an awakening. In sleep you are aware only of yourself, your dreams and hopes and fears. It is consciousness of a sort, an awareness of self. But as you awake from sleep, you become more aware of yourself, and of a wider universe beyond your own head - and of other consciousnesses like your own, your parents, your siblings. It is essential. You must see the universe through their eyes, understand how they feel, before you can care.’

‘It is more than care,’ Alia said. ‘It is love.’

‘Love, yes! Love is the full apprehension of another soul, and the cherishing of her. And through love you awaken to a new level, a full awareness of others, so your own consciousness expands further. This is a deep root of our very humanity,’ Leropa said. ‘It is believed that consciousness evolved as a way to deal with other consciousnesses. So full self-awareness is not possible in isolation, but only through an engagement with other minds. And the deepest such engagement is through love.

‘Thus the Transcendence is built on awareness. On love as you have experienced it. But it is more than that, for the Transcendence is more than human.

‘The Transcendence reaches across all of space. Each new soul drawn into the Transcendence, like yourself, enriches the whole. And each new form of humanity, each with its own unique sensorium, deepens and widens our apprehension of the universe. All of this is brought into the centre and shared among all. It is no coincidence that the Transcendence’s political presence is called the Commonwealth, for this  merged awareness is the true common wealth of mankind.

‘And there is more still. By reaching around the curve of time the Transcendence is awakening to the past too, awakening to the rich experience of every human who ever lived. This is an extension of the Commonwealth in time as well as space, to kinds of people who once existed, as well as those who exist now. In the end the universe will be like a jewel held in the palm of the hand, its every facet and glimmering refraction - yes, and every flaw - fully known and understood. This is the ultimate prize.

‘Why must the Transcendence aspire to this? Because it is essential if we are to survive. Alia, the more awake you become, the more control over your destiny you acquire. We must escape from our long dreaming if we want to live!

‘And then there is our greater fate. Beyond the walls of time there are greater minds still, Alia. We call them monads.  Our universe might not have been; there were other possibilities. Why our universe? Because of us - because of our potential to grow into a full apprehension of the cosmos, an expression of the objective cosmos in subjective awareness. So you see, Alia, we humans, through the Transcendence, will become the consciousness of the universe itself - and we will, we must, fulfil the great project of the monads.

‘And all of this is built on love!’

 

Once more Leropa had met Alia on Earth, beneath the ruin of the ancient Wignerian cathedral. It was dismaying to return to the drab, subdued community of undying. Even Leropa was like a shadow. The undying aspired to something higher, but it was as if they had forgotten what it was to be human, Alia thought.

But after the intensity of emotions on the Nord it was almost a relief to plunge once more into the abstract mysteries of Transcendence. As they floated through this sky of consciousness she could see its immense trans-human ideas like vast clouds, its thoughts crackling like lightning between those clouds. And in every direction she could see the awareness of the Transcendence elaborating, multiplying, exponentiating, its vast intellect growing as she watched.

Leropa was not literally a guide for Alia, her words not  a literal whisper in Alia’s ear. This was the Transcendence; Alia and Leropa were both parts of a greater whole, and yet expressions of it, as Alia’s own consciousness might briefly be focused on a bruised finger. But the mote that had been Alia found it helpful to cling to the metaphor of novice and guide.

And now, here in the dark, Alia had come to learn the truth about Redemption, and she listened to Leropa speak of love.

‘The Transcendence loves you. The Transcendence loves  every human. It must, for love is the full apprehension of another, and so of oneself. Love is the foundation of everything, Alia. Can you see that? And it is love, the cherishing even of the unhappy past, that has led to the Redemption.

‘For the Transcendence to become complete we must redeem the suffering of the past - we must—or the Transcendence will always be flawed. And we can only save the past by apprehending it, loving it.

‘First there is the Witnessing - a trillion tiny viewpoints like yours, Alia, each studying some corner of the past, some lost life, and integrating it into a greater awareness of the whole. The next level of awareness is the Hypostatic Union, in which your consciousness is merged with your subject in the past - and you express your love for her by sharing every particle of joy in her life, absorbing every morsel of pain. A full Hypostatic Union of every soul in past and future with every other, the ultimate logic, would require an infinite effort. But the Transcendence will be/is infinite and eternal; for such an entity an infinite recursion is possible, and so it will/must come to pass. You understand that now.

‘But all of this, even the fully realised Hypostatic Union, is a mere viewing. And even when viewed the suffering will still exist out there in the past.’

‘Yes,’ Alia said. She was on the verge of understanding - almost thrilled by the intoxicating ideas. ‘Even Hypostatic Union is not enough. We must do more.’

‘Yes,’ Leropa said. ‘And we can do more.

‘It is as if, up to now, we have viewed the past as a magnificent tapestry. We follow every thread, every life, as it weaves its unique way through the tremendous patterns of  the whole. But we have seen the past as a fixed thing, frozen; we have never allowed ourselves to tamper with it, to change the slightest detail in the weave - not even to repair the most obvious flaws, or to amend the most grotesque suffering.’

Suddenly Alia saw what the next level of Redemption must be - what the Transcendence had done. ‘We have touched the past,’ she whispered.

‘Yes.’

Leropa showed her Michael Poole in a glittering crowd of people, and an explosion out to sea frozen in time like a deadly flower.

‘Watch now,’ Leropa said.




Chapter 46

The flash came first. The curtain-wall of the marquee turned black, saving my eyesight. For a fraction of a second we all stood there in the dark.

Then the shock wave hit us. Bam.

The marquee was whipped away in the wind. Under the sudden sky the whole world was full of immense energies that roared over me, oblivious to my presence. Around me VIPs fell like skittles, or went whirling away into the air. It was like being overwhelmed by some immense wave.

When the shock passed I found myself on my back, all the air smashed out of my lungs, staring up at a racing sky. I struggled to sit up.

Over the sea, a mushroom cloud was gathering. Small, perfect, symmetrical, it was a return of a twentieth-century nightmare. Around its base great streamers of fire gushed up out of the water. I guessed we had managed to destabilise some of the very hydrate deposits we were supposed to secure, that the flames came from the ignition of some of the released methane. Now a wind began to rush the other way, at my back, as the huge blast of heat over the ocean began to push the air skywards, and suck colder air in from the land.

I was surrounded by wreckage, scattered people. I couldn’t see Tom, or John, or Shelley, or any of the others. I had no idea what had become of Makaay and Barnette. There wasn’t a trace left of the low stage where they’d been standing.

A camera drone hovered before my face, not five centimetres from my nose, a spinning sphere the size of my thumb. A tiny portal dilated open and a jewel-like lens glinted down at me. I stared back, bemused.

I didn’t seem to be functioning. I was having trouble breathing, as if iron bands had been clamped around my  chest. I couldn’t seem to feel anything, not even the hard ground under my back, or the Arctic chill, and I could hear nothing but a vague, dull roar. It was almost comforting to sit there, while running people, spinning drones, bits of ripped-apart marquee flapped around me.

And Morag was beside me.

She sat on the ground, not a hair out of place despite the wind. But her face was creased with anxiety. ‘Are you OK?’

I could hear her, but I couldn’t hear any other damn thing. I flexed an arm, testing the joints. ‘I think so.’

And then the meaning of our mundane exchange hit me. She was here. I could even make out her words. I stared at her. ‘Shit. Morag.’

‘I know,’ she said. ‘It’s a heck of a thing, isn’t it?’

We sat there. Then I reached up, and suddenly she was in my arms, warm and real.

I think I blacked out.




Three




Chapter 47

Sonia loomed over me. She was covered in mud and bleeding from a wound in her forehead, and she held her right arm clamped against her belly. She yelled, ‘Can you hear me, Michael? Can you move?’

I pushed myself upright. For a second the world greyed. Sonia reached down with her good arm to help me up, but she winced. I stood, unsteady. I don’t think I had ever felt so old, so drained of strength.

I leaned on Morag. I leaned on her!

She had always been strong, but now she felt very solid, like a stone pillar. She was wearing a simple white coverall, the kind of practical gear she had always preferred. But her coverall was mud-streaked and splashed by a spray of blood, somebody else’s blood, and her strawberry hair was mussed by the breeze. She was embedded in the world now. Somehow she had come back: not a ghost this time, not an elusive vision glimpsed from the corner of my eye, but  here.

‘You’re real,’ I said.

She looked down at herself. ‘Real?’

‘You’re back in the world.’ I touched a mud splash on her sleeve. ‘You weren’t before. You are now.’

‘It looks that way, doesn’t it? How strange.’

Suddenly I had a head full of questions, and things I had waited seventeen years to say to her. But even at that moment, behind my eyes was a single sharp memory of what John had said to me about their affair, a grain of pain.

I became aware of the others, Shelley, John, Tom. They all looked battered and muddy, but had no obvious serious injuries - none save Sonia herself, who was shepherding us, despite her damaged arm. She seemed to be the only one  of us thinking clearly. I guessed her military training had kicked in, and I was grateful for it.

The crowd was actually thicker than it had been before the blast, I thought. Engineers and VIPs, covered in mud and blood, wandered around or sat in the dirt. The VR guests had been untouched by the blast, of course. They walked like glittering ghosts through the battlefield that our event had become; some of them even had drinks in their hands. I wondered if we had a few visitors who hadn’t been here before the blast. It was a phenomenon of our catastrophe-plagued time: Bottleneckers, they were called, disaster tourists.

Everybody was staring at Morag.

Tom’s mud-streaked face was a mask of hurt and bewilderment. ‘Dad—’

I felt a stab of regret that I hadn’t been able to save him from this profound shock. ‘Later. We’ll deal with this.’

Something of his dry cynicism returned. ‘Well, we’ll have a lot to talk about, won’t we?’

Sonia tapped her ear; maybe she was getting information through her service-issue implants. ‘OK. EI security are getting a hold of things. Makaay and Barnette are dead. Many casualties on the rig. The EI people are doing a good job, but they are concerned about follow-up attacks. And they hope to get the VR facilities shut down so we can lose these Bottleneckers.’

‘What about the police, the authorities?’

‘See for yourself.’ She pointed.

Outside the footprint of the wrecked marquee, cops and military types swarmed, and as my hearing recovered I heard the roar of vehicle engines, the flap of chopper blades. They must have been on hand to provide cover for this VIP-heavy event anyhow, but they had been unobtrusive, and now they seemed to just melt out of the tundra.

Sonia began to herd us away from the marquee. ‘The Alaska State Troopers are taking charge of the incident for now. They want to get us out of here, the five of us—’

‘Six,’ I said. I got hold of Morag’s arm. Whatever happened, I wasn’t going to be separated from her.

‘Six, then. The marquee area and the rig will be closed  down as a crime scene. We’ll be flown out to a hospital. But we’ll be in military custody.’

Shelley said, ‘So we’re suspects?’

We had all grown up with terrorism, and we knew the mantra: everyone is on the front line, everyone is a suspect. But it was depressing to be caught up in its dreary processing.

John said, ‘We’ll be held as witnesses at the minimum. I’ll make sure we get proper legal representation. I have contacts...’ He tailed off. He had struck his usual blustering competent-man-taking-charge pose, and it was briefly impressive despite the mud streaked across his face, his torn shirt. But Morag stood here, impossibly alive, watching him without expression. He crumbled, his words drying up, his personality imploding.

Sonia led us towards a site that was being marked out by troopers as a landing area. A chopper descended towards us, a big old Chinook in camouflage colours.

I asked, ‘Where are they taking us?’

‘Fairbanks.’

‘Fairbanks?’ That was in the interior of Alaska, six, seven hundred kilometres from Prudhoe Bay.

Sonia shrugged. ‘Not my decision. It has a good hospital, I’m told. And we can be made secure there. You need to remember that the military’s response to situations like this is always to establish control. Dispersing key components isn’t a bad way to do it.’

Shelley forced a grin. ‘So I’m a key component. Gets you right there, doesn’t it?’

Tom, freaked out, said, ‘Shut up, shut up.’

The chopper landed heavily, and a trooper waved at us. Sonia ran towards the chopper, holding Tom’s hand. They ducked to avoid the still-turning blades. Shelley and John followed, and then me and Morag.

I clung to Morag’s hand firmly. ‘I always did want a ride in a Chinook, ever since I was a kid.’

‘I know,’ she said. ‘On any other day this would be a thrill, wouldn’t it?’

I glanced at her. Was she joking? But that was how Morag would have reacted, with dry humour. ‘Come on, that trooper is starting to look pissed at us.’
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We sat strapped into canvas slingback seats bolted crudely to the floor. Battered, bruised, bloodied, we looked like refugees from a war zone - as we were, I guess. Six troopers rode with us. Their faces hidden by faceplates like spacesuit visors, they watched us, calm and alert, cradling massive weapons.

We took off with an unceremonious lurch. It was true that I had always wanted to fly in a Chinook. It was a design so good it had been flying since before I was born, and was still in operation now, all over the world. But the interior of that old bird was hideously uncomfortable, a roar of noise.

We saw the rig through the open door of the Chinook’s cargo bay. From the air it was spectacular. The rig’s heart had been torn out by the Higgs-field suicide bomb, leaving a hollow tangle of rusted metal that stood precariously on bent stilts. Whatever was left to burn was doing so, fitfully. Choppers, planes and drones buzzed around the rig like flies, and launches skirted it nervously. Away from the rig the sea seemed to be boiling, with immense slow-moving bubbles of gas breaking the surface. The gas was methane, of course, escaping from the hydrate deposits we had meant to stabilise, but had only succeeding in breaking apart. But at least the flares that had ignited in the first moments after the detonation seemed to have burned themselves out.

The chopper slid away from the coast and swept south, heading inland towards Fairbanks, and I could see no more.

Sonia seemed to have run out of the adrenalin that had brought her so far. She was bent over her damaged arm, grimacing with pain. I wondered if one of the troopers could give her a morphine shot or somesuch, but Sonia was capable of asking for that herself if she wanted it. Tom, John and I were locked in a tense silence. We avoided each other’s eyes. John just sat there with his hands clasped, staring at the floor.

Morag herself sat, eyes wide, mouth a small bud, her expression unreadable. I wondered if she was going through some kind of shock too. After all what greater trauma could there be than to be reincarnated?

As for me I felt utterly dislocated, battered by the blast we had lived through, and now suspended in midair in this  antique military vehicle, with my dead wife at my side. I couldn’t have guessed even an hour before that the logic of my life would bring me to this situation, here and now, with everything turned upside down.

Shelley said at last, ‘I wonder what happened to our moles.’

I imagined all those moles burrowing in the dark, plaintively listening for each other with their fine acoustic, electromagnetic and seismometric senses. Mostly they would have survived; they were surely far enough away from the detonation. ‘They are probably fine,’ I said. ‘They’ll find each other. They’ll know something has gone wrong, and will go dormant.’

‘Yes. But they’ll be frightened.’

John raised his eyebrows. But Shelley wasn’t being anthropomorphic; this was the nature of the job. I said, ‘We’ll get them back.’

Sonia said, ‘So we did more harm than good in the end.’

‘We’ll fix it,’ I said. I surprised myself by my firmness. ‘We have to. The issue of the hydrates hasn’t gone away, no matter what happened today.’

Shelley said, ‘But Ruud Makaay is dead. So is Barnette.’

‘We’ll just have to fill Ruud’s shoes,’ I said. ‘And, to be blunt, maybe we can leverage Barnette’s death to help us.’

‘You think that will work?’

‘I bet it’s what she would have wanted.’

John raised his head. After all we had been through, even a bomb blast, his mouth, where I had hit him, was still leaking blood. ‘That doesn’t sound like you, Michael.’

‘Maybe I’m not the same person I was a couple of hours ago,’ I snapped back at him. ‘Things sure don’t feel the same to me. How about you?’

He risked a glance at Morag. ‘I don’t know how we’re supposed to deal with this situation.’

‘Then shut the fuck up,’ I said.

He dropped his head again.

One of the troopers took a message from the Chinook’s pilot. The mass distribution was wrong, she told us; the pilot was actually worried we might have a stowaway. So we were all searched, and the troopers combed the hold. It turned out  to be Morag. Her actual mass far outweighed the Chinook’s systems’ estimates, which were based on her external appearance. The troopers looked at Morag, and at each other, and shrugged. We flew on.

We landed at Fairbanks International Airport. We clambered out of the Chinook while more choppers, military, police and coastguard, swooped out of the sky, and ambulances and military vehicles bustled on the ground.

Our trooper escort tried to hustle us into a military lorry, a heavy-duty armoured job that stank of gasoline; the military had held onto the raw power of gas. Tom made a fuss about Sonia’s damaged arm, and demanded an ambulance. But Sonia herself brushed that aside, and we all got in the back of the lorry.

Under escort, we were whisked away from the airport, and raced along a straight drag called Airport Way. We turned off before we reached Fairbanks’s downtown, such as it was, and pulled into the Memorial Hospital, where still more troops had gathered to meet us. I had to admire the speed with which all these resources had been mobilised.

Inside the hospital a serious young Army officer told us we were to be treated for our injuries, and then interrogated about what had happened out at Prudhoe. He didn’t say anything about our legal status or our rights. John made some noises about legal representation, and he gave the officer some contacts he wanted called. But I already had the sense of being trapped in a vast, inhuman process that wouldn’t let up until I was spat out the other end, drained of any useful information - and hopefully cleared of suspicion.

We were to be separated, we were told, to be examined individually. But I wasn’t going to let Morag go. It wasn’t just my personal feelings; the situation seemed far too strange to allow it. At first the Army officer wasn’t having any of it. But I pulled rank. I was a senior figure on the Refrigerator project, after all, and John weighed in.

So while the others were taken away individually Morag and I were allowed to stay together, although our guard complement was doubled.

We were led to an examination room, where we were attended by a bewildered-looking local doctor, a couple of  nurses, another Army officer, and a black-suited FBI agent from the local field office in Fairbanks. The doctor briskly put us through medical checks. I was treated for cuts, bruises, a bang on the back of the head. My breathing had taken a battering, my chest crushed and my lungs filled with smoke; they made me suck down pure oxygen for a while. Otherwise I was unharmed. Then I was put through more checks that had little to do with my health. My blood and DNA were sampled; I was X-rayed; my implants were interrogated; I was even put through a full body scanner. I expected it all and endured it.

In parallel, the medics investigated Morag. She gave up blood when they stuck a needle in her, her cheek swabs offered up DNA, the X-rays showed she had bones and organs in the proportions you’d expect. But that business of her excess weight clearly baffled them. And the scanning machines were puzzled when she showed none of the implants you’d expect in somebody her age, no spinal interface, no sonic chips in the bones of her skull, no medical monitors swimming around her bloodstream.

It wasn’t impossible to find people free of such gadgets. There were those who had religious or other moral objections to interfacing so directly with technology, and in many parts of the world such facilities weren’t available anyhow. Older folk especially resisted having electronics stuffed deep inside their bodies; I don’t think Uncle George had a single implant his whole life. But for most citizens of the advanced societies of the west the implants were so obviously convenient, and such a key interface to services and products, that you just absorbed them without thinking, the way earlier generations had bought cell-phones and transistor radios. Anyhow, Morag was bare.

And when her detailed lab results came back the Army officer and FBI agent started to look at her very quizzically. I could understand why. Even if nothing else had turned out to be odd about her, she had given them the DNA of a woman seventeen years dead.

When they had done with their examinations, the medics insisted we get a little rest before the authority types started in on their interrogations. The FBI guy and the Army  officer agreed to leave us alone for a couple of hours. We weren’t going anywhere, the search through the debris at Prudhoe Bay by fingertip, sniffer dog and microscopic robot was only just beginning - and I was sure our private room would be saturated by surveillance technology, our every word and gesture monitored, recorded and analysed. Odd how you start to think like a criminal in situations like that.

Anyhow they left us. And for the first time since her return, I was alone with Morag.

 

We lay side by side on cots in our room, holding hands. As we calmed down, out of the rush of events, I had time to think, to feel. And I tentatively began to explore, in my head, the possibility that all this might be real.

‘I wonder what they’re making of me,’ she said. ‘Not only should I be dead, that’s bad enough. I should be seventeen years older than I am. I’m probably freaking them out.’

‘Maybe they think you’re a clone,’ I said. ‘There are simpler explanations than—’

‘Than the truth?’ She turned on her side and looked at me; her strawberry-blonde hair fell across her face. ‘And what about you? Is the truth freaking you out too, Michael?’

‘What truth?’

She had no answer.

‘I don’t know how I feel,’ I said. ‘I feel like I’m waking up. You know? That it’s just sinking in.’

‘I know. I don’t know what to say. We’ll have to give it time.’ Her voice had that light lilt that was a legacy of her childhood, and her tone just the right frisson of humour. She was exactly as I remembered her, and more; she had even brought back things I had forgotten about her, things that had once been so precious.

For seventeen years I had been storing up all I had longed to say to her, all I had longed to tell her I felt, after I thought I’d lost the opportunity for good. But somehow, with her there beside me, none of that stuff mattered. It was as if the intervening seventeen years had never existed. I was taken back to the immediacy of her death, how I had felt in the first days and weeks, and the wound was as raw as it had ever  been. It made no sense, emotionally. But then the situation we were in made no sense. My heart wasn’t programmed for this, I thought.

Morag was watching me. ‘You’ve been through a lot,’ she said.

That made me laugh. ‘I’ve been through a lot ... You know, I think the doctors’ tests have started to make it more real for me. I mean, ghosts don’t have DNA, do they?’

‘I’m not a ghost,’ she said faintly.

‘OK. But I think you’ve been haunting me all my life.’

‘All your life?’ She sounded genuinely puzzled.

‘Since I was a kid.’ I’d never told her this before she had died. Now, though, I hesitantly ran through the strange story for her.

She blew out her cheeks. ‘On any other day that would be a hell of a story.’

‘Do you remember any of this? Like those times on the beach, when I was nine or ten—’

She said, frowning, ‘I feel like there are gaps. I don’t know,  Michael.’

I asked her the basic question bluntly. ‘How did you get here?’

‘I don’t know.’

‘Why has it happened? Why are you here?’

She had nothing to say.

I propped myself on one elbow and looked at her. Now that I had started asking questions, more occurred, as if my brain was starting to work again. ‘Why should you be the age you are?’ As far as I could tell from what the doctor had hinted, she was precisely the age she had been on the day of her death.

‘I don’t know,’ she said. ‘It just is.’

‘And how come you weren’t fazed to find out what date it is - seventeen years in your future?’ I rubbed my own jowly jaw. ‘How come you weren’t horrified to find I’d turned into the oldest man in the universe?’

‘I just seemed to know where I was. When I was. The way you know such things without thinking about it.’

‘But that must mean you were set up, somehow. Prepared for your return.’

‘Rebooted? Is that the word you’re looking for?’ There was fear in her voice, but there was an edge of humour too. ‘You were always such a tech-head, Michael. Believe me, I want to know too. But I think you’re skirting around the big questions.’ She shook her head. ‘Seventeen years and you haven’t changed a bit.’

She was right. Only a couple of hours after her reincarnation, metaphysics just didn’t matter. I sat up, swinging my legs over the edge of my bed, and faced her. ‘All right, let’s get to it. There’s no sign of the pregnancy, is there? Or of the labour, the birth?’

‘So that doctor said.’

‘But you remember it.’

She frowned. ‘I went into labour too early. It hurt like hell. You rushed me to hospital with Tom, in the car.’ I remembered; what a ride that was. ‘I was taken in for a C-section. I was drugged to the eyeballs, but the pain - I knew something was going wrong—’ Suddenly she was weeping, even as she spoke; her shoulders shook, and she wiped angrily at her eyes. ‘Damn it, Michael, for me this only just happened.’

My heart was being ripped apart. I longed to hold her, to comfort her. But a spasm of anger stopped me. ‘What else happened in between? A tunnel of white light, a guy with a beard and a big book at a pearly gate?’

‘I don’t know.’ She hid her eyes with her arm, a gesture I suddenly remembered so well. ‘Something... I can’t say. It’s not even like a memory. I didn’t ask for any of this, Michael.’ Then she lowered her arm and faced me. ‘Just as I didn’t ask to have a relationship with John. You must know about that by now.’

‘How do you expect me to feel about that?’

‘It just happened,’ she said. ‘It wasn’t anybody’s fault. You were away so much... John and I worked together a lot. We sort of fell into it. And then the pregnancy.’

She had chosen not to terminate, she told me, even though the baby was obviously John’s, even though she knew how much hurt it would cause everybody - and even though the doctors had advised her to abort for the sake of her own health, I learned now - because she couldn’t bear to lose it.

‘So you let me think it was mine.’

‘We didn’t know how to handle it, John and me. We didn’t know what to do for the best.’

‘Did you love him?’

‘Yes,’ she said bravely. ‘But I loved you more, Michael. I always did. So did John. Neither of us wanted to hurt you. And then there was Tom to think about. I never planned to leave you, you know, to go to John. Our relationship was just a - a thing, and then we got caught out. We didn’t know what to do. I’m not expecting you to sympathise, Michael, but we were both in a hell of a state.’

It was hard to imagine John, my competent older brother, having got himself into such a mess.

‘We put off telling you,’ she said. ‘We decided I’d wait until I had the baby - as much as we decided anything. Once it was born, once it existed—’

‘He,’ I said. ‘The baby was a boy.’

She took that in, and nodded carefully. ‘OK. Once he was there, it would all feel different. You remember how we were before Tom was born, frightened and elated at the same time? But then once he was born things sort of clarified.’

‘I remember.’

‘So when the new baby came, when it was real, a person, we would see how we all felt. And then—’

‘And then you’d tell me that this wonderful bundle of joy was not mine but my older brother’s?’

Anger flared in her eyes. ‘Is that all you think about, that it’s John’s child? If it had been some stranger’s, would you feel better? You’ve suddenly gotten so old your face looks like it’s melted. But you’re still a little kid inside, still competing with your brother...’

Maybe she was right. After all my fist still hurt from where I had punched John in the mouth. But I wanted to be careful not to think that way, not to go down that road, because I didn’t want to draw the conclusion, on any emotional level, that my brother had killed my wife. How could I live with such a thought in my head?

We seemed to run down. We sat there facing each other.

‘I can’t believe it,’ I said. ‘We’ve only been together a couple of hours. You’ve been returned to me from the dead,  for God’s sake, like fucking Lazarus. And we’re yelling in each other’s faces.’

‘You started it,’ she snapped back.

‘No, I didn’t. You slept with my brother.’

We stared each other out. Then we laughed, and fell together. I held her in my arms, and pressed her face to my neck. Her skin was smooth, astonishingly soft. It was young skin, I thought, young compared to mine anyhow.

‘What about Tom?’ she asked, whispering into my shoulder. ‘It’s going to be hard for him.’

‘I told him we’d get through this together.’ I squeezed her hand. ‘And John. We’ll get through it somehow.’

‘Yes. But what a mess. A funny lot, you Pooles.’

I pulled back and looked at her. I wondered if she knew George was dead. ‘How are you feeling now?’

‘I just came back from the dead,’ she said. ‘I don’t know how I’m supposed to feel.’

I was scared to ask it, but I had to. ‘Do you remember dying?’

‘No. I remember the table, the anaesthetic, the pain. I remember a feeling that things were going wrong. It was like losing control, like a car going off the road.’ That wasn’t a simile that anybody would use nowadays. She pulled back a bit and looked at her own hand, flexing her fingers. ‘I feel as if I’ve had a close shave. As if I nearly got caught by the ocean current, or nearly fell off the cliff. My heart is thumping. You know? I feel as if I nearly died.’ She stared at me, helpless, looking for guidance. ‘But I did die, didn’t I?’

And we were both weeping.

But there was doubt in my heart. At first none of this had seemed real. Then, as we floated into the hospital here through the equally unreal experience of a Chinook flight, I guess I had just accepted the whole thing as a happy miracle. Now, though, as my head started to work again, the glow seemed to be fading, and questions continued to press me.

The fact was, whatever mechanism had brought her back and whatever reason it had for doing so, since her death seventeen years of life had gone by for me, a life I had lived without her, which she had never shared. So there was a  barrier between us seventeen years deep. That thought made me cry even more.

We stayed that way, crying and hugging, until the FBI agent came to ask us hard questions about the events at Prudhoe Bay.




Chapter 48

Drea came to Earth to offer Alia some support. They met in a small hut near the centre of the Transcendents’ community beneath the cathedral. The cabin’s walls were translucent, and if Alia looked up she could see the monumental tetrahedral arching scraping at the sky.

Leropa sat with them, a chill, motionless presence.

They had to sit on pallets; there were no chairs in this little room, and its floor was just a woven carpet thrown over the dirt. Somehow this was typical of the Transcendence, Alia thought, its grandiose ambition rooted in shabbiness. She wondered now if the drabness of the worlds she had seen, the Rustball and the Dirtball, even Earth itself, had something to do with the stupendous distraction of the Transcendence: unhealthily introverted, obsessed with the past, it was not sufficiently engaged with the present - and it neglected the impoverished environments of its human subjects.

Through the hut walls she could see others of the community, other Transcendents. They were just a bunch of very old people, making their slow and cautious way through the ancient rubble of the cathedral, trailed by their serving bots and a few human attendants. Today the Transcendents’ movements were disturbed, edgy, as if something was troubling them.

It is doubt, Alia thought uneasily. A vast doubt embedded in the cosmic mind, folding down into the fragile bodies of these Transcendents. That is why they seem so disturbed. And perhaps I am the source of that doubt.

Drea was watching the undying too. Boldly she asked Leropa, ‘Why aren’t you like them?’

Leropa looked out of the hut at her peers. She sat on the  floor with her legs crossed, in no apparent discomfort. ‘One reason, perhaps. I never had children.’

Alia sat forward. It was the first time Leropa had told her anything of her own past. ‘You didn’t? Why not?’

‘Because I am undying. If I had had children, even if they bred true and were undying themselves, accident statistics dictate that at least some would have gone before me. We humans haven’t evolved to outlive our children. Could I not be spared that?’

Drea said, ‘But they would have had children of their own.’

‘Yes, and then what? You feel a bond with your great-grandchildren, I’m told, or even a generation or two later. But after that the genes are diluted by a muddy tide of the semen and oestrus of strangers. Occasionally in the great crowd of your descendants a chance gathering of features will remind you of you, or your children, of what once was. But mostly, whatever there was that defined you is simply washed away, like everything else in this transient universe of ours.

‘And still they breed, your descendants, on and on. Soon they are so remote they don’t feel as if they have anything to do with you at all. After a thousand years their belief systems will have changed utterly. Chances are they will not even speak the same language. And your genetic contribution dilutes further, diffusing through the population like a disease, until everybody is a part of you, and nobody is. Given enough time, nothing is preserved, Alia, nothing you build, nothing you pass on, not even your genetic legacy, save only in a cold biochemical sense. How crushing that is, how desolating, how isolating! And of course, it’s all quite irrelevant.’

‘Irrelevant to what?’

‘To the great project of immortality - of personal survival. Alia, if you choose not to die then you are doing it for you,  not your descendants - because you are choosing not to clear the stage for them.’

‘So you compete with your own children.’

‘You must. That is why only individuals muddled by sentimentality and doubt would choose to have children; it is contradictory to the basic goal of longevity.’

And even the impulses of the genes were served, in a sense, Alia thought. The genes strove for their own biochemical survival. If they could not be passed on to the young, then their only means of survival was in the body of their undying host. This was the final logic of immortality: an immortal must displace her own children. If we were animals, Alia thought, we would eat our young.

She said, ‘And you have no regret?’

Leropa looked at her scornfully. ‘Have you not listened? There is nothing to regret. Better to be alone than to be abandoned. No wonder all those out there are flattened by time! This is a choice you will soon have to make for yourself, Alia. To have a child is to open the door to death, for it means the dissolution of self.’

How cold, Alia thought, how selfish. So much for the love of the Transcendence. They sat in the shabby hut while outside the undying shuffled in the dirt.




Chapter 49

We were all held for a week, in the secure but smothering confines of the hospital at Fairbanks. We weren’t allowed out to attend the funerals of Makaay and the others - not even the state funeral of Edith Barnette, a Vice President assassinated like the President she had once served.

Morag was an unresolvable problem for the authorities.

As far as they were concerned she had just appeared out of nowhere. In their endless stocktaking of orderly births and deaths her sudden appearance was as jarring an event as a disappearance would have been, the mirror-image of a murder or an abduction. Immigration also needed an explanation for her presence on American soil. And they needed to understand how it could be that she had the DNA of an American citizen seventeen years in the grave.

Shelley muttered darkly about the limitations of the bureaucratic mind. ‘They’re bothered about a few anomalies in records of births and deaths. But Morag appeared out of nowhere. What about the conservation of mass? Shouldn’t we all be arrested for breaking that little law?’

There was certainly nothing Morag herself could tell them. She didn’t try to hide anything. What point would there be in lying? On the other hand she didn’t answer any questions she wasn’t asked.

She seemed to have a reasonably complete set of memories up to the moment of her death, seventeen years before. Past that point she seemed to have some partial information - impressions, not memories. On some deep level of her mind she seemed to know that seventeen years had worn away, but it wasn’t something she could articulate. The doctors speculated about parallels with amnesiac cases. I doubted that was going to lead them anywhere. The FBI seemed  eventually to settle on a hypothesis that she was an illegal clone of some kind. I was happy for them to lose themselves in that fantasy; I knew there was nothing else to find.

Her legal status remained a puzzle, however. She certainly wasn’t Morag Poole, the person who had died so long ago, not in the eyes of the law. So she was assigned an open ‘Jane Doe’ file - ‘like a faceless corpse fished out of the river’, as she said herself. Morag wasn’t given her full freedom, not for now. She was released into my custody, but even that deal took some swinging, as the authorities had decided I was somewhat flaky myself. What saved the day was a surprise intervention from Aunt Rosa, who used the authority of the Church to back me up.

Anyhow after that week, we were released - all, to my astonishment, save John. He was sent to a more secure FBI facility down at Anchorage. There were ‘connections’ the G-men wanted to investigate further. His legal status was dubious, but I wasn’t too concerned. If anybody could look after himself in a situation like that it was John. And anyhow, I had enough spite in me to be glad that the Feds were giving him a hard time; I knew it was ignoble, but I felt he deserved it.

The rest of us were asked not to leave Alaska for the time being. We all went back to Prudhoe Bay, a strange, confused crew.

 

Shelley and I threw ourselves back into work. I was guiltily glad to have a distraction from the strangeness of Morag. Tom and Sonia agreed to come back to the project too. Tom said he didn’t want to see the bombers win, as he had seen for himself the damage the destabilisation of the undersea hydrates could do. It pleased me deeply that we were going to continue working together, even though I knew the return of Morag was bound to put us under extraordinary strain.

The rebuilding of the Refrigerator itself had already begun, even before Shelley and I got back to the coast. Many of the techs working on the project were very young - just like the suicide bomber, a technician himself - and a good number of them had been killed. But the deaths seemed to have welded the survivors together; there was a determination that ‘the  bad guys’ would not win, that we who remained would see this thing through as a memorial to those we had lost. Maybe that was a predictable reaction: we had all grown up sharing a world with terrorists, with the dreary knowledge that with every step forward there was somebody waiting to drag you back. But it was moving even so.

The work proceeded quickly. The network of tunnels we had already built, burrowed through cubic kilometres of the seabed, was intact save for the area beneath the rig itself. Shelley needn’t have worried about our moles; most of them still functioned, as I had hoped. When the command signals stopped coming they just sat patiently in their tunnels, waiting for we contrary humans to figure out what we wanted to do next.

The oil rig we had used as the base of the project was wrecked beyond usefulness, however. A whole new project to dismantle it safely was soon underway, an enormous undertaking in itself. A new nitrogen liquefaction plant would be set up on a platform not far from the site of the rig, anchored to the seabed. Once that was in place and attached to our network we would start everything up again and finish the analysis of our prototype system, work we had barely begun on the fatal day of the explosion.

And after that, with our proof of concept in place, we would go cap in hand to the authorities for backing for a wider roll-out. The loss of Barnette had been a huge shock, but the whole incident had raised the profile of the project, and we had every reason to hope that in the end the bombing would do us more harm than good.

So we began to move forward again. We were all helping each other recover - and we were, maybe, saving the world in the process. It was deeply satisfying and thoroughly absorbing.

In the middle of all this, I found Morag a distraction. Can you believe that?

 

We ate, walked, slept together.

It was a joy, of course, to hold her, to immerse myself in her scent, her warmth, the way her hair curled against my chest - sensations my mind had forgotten but my  body remembered. It was as if I was suddenly made whole again.

We didn’t have sex, though. I wasn’t sure why. My body responded to her closeness, and I thought hers did too. But somehow it didn’t feel right. Maybe it was something to do with the strangeness of her new body, a density I could feel when I touched her. But the truth may have been simpler. I was seventeen years older since the last time, though she hadn’t aged at all; maybe I didn’t want to disappoint her.

Morag wasn’t freaked. ‘Give it time,’ she said. ‘It’s not as if either of us is supposed to know how to handle this. I mean, how many support groups are there for husbands whose dead wives have come back to life? We’ll find our way through...’

Just as I’d said to Tom. But soon I wasn’t sure I believed it myself.

When we talked we did fine, so long as we talked about the past, the years we had in common. She was interested in my work, because she was interested in me.

But if we talked about the wider world she quickly grew confused, and even, I feared, bored. She had been out of the loop for seventeen years, after all. She had no memories of 2033, for instance; she was like a coma victim who had slept through the whole thing, and the transformation of global society wrought by the Stewardship and the Happy Anniversary strike was something she was learning about, not something she had lived through, as I had.

I was ripped up by guilt to feel this way, as if I somehow wasn’t deserving of the strange miracle of her return. But being with Morag was - a dislocation. I really was relieved to get away from her, to get back to work, to normality.

She continued to be subjected to examinations by more or less baffled federal-agency scientists and doctors. I think they might have left her alone if not for that strange anomaly of her weight. Rosa, too, or anyhow her VR presence, was a frequent companion for Morag, and so was Gea, manifested in the form of her little rolling robot. Charmingly, Morag remembered the toy that had gathered dust on Uncle George’s shelf for decades. They would sit with Morag, hour after hour, the bent-over little old woman in black and the absurd  robot, gently interrogating her. I was happy about this; I suspected they had a better chance of figuring out some aspect of the truth behind Morag’s reincarnation than any number of government doctors.

I was also keen for Tom to spend some time with his mother. He was very reluctant at first. He surely didn’t want to get hurt again. Or maybe some deeper instinct was operating, some aspect of Tom’s humanity blocking her out, because this couldn’t be her. But he accepted he had to deal with the situation. I knew this contact wasn’t making him happy, though.

After a couple of weeks we got a call from John in Anchorage. The FBI had reconstructed the story of the bombing - and he was to be released at last. So Tom and I flew down to Anchorage to collect him, and to learn the truth.

 

Sitting in the Anchorage FBI field office John looked healthy enough. He was clean-shaven; he had even managed to get his hair cut. But you could tell he had been living in the same set of clothes for weeks, even though they had been laundered and repaired; there were faint traces of bloodstains on one jacket sleeve.

And there was a hunted look in his eyes, almost indefinable, but there. After all he had spent twenty days in custody at the whim of a vast system, without charges, without information on the process he was being put through. ‘Did me good to see the other side of the bars for once,’ he told me when we met up. But I could see that was just a front, that he was never going to sleep so easily again. My stab of unholy glee when I first heard he was going to be detained now made me ashamed.

But I knew that Morag had spent some time with John, as a VR projection from our base at Prudhoe Bay. When I turned up in Anchorage I had no idea how those sessions had gone. All John had said was how awkward she seemed with the VR technology, which had moved on hugely since she had disappeared from the world.

John, Tom and I studied VR images of our bomber. His name was Ben Cushman. He had been twenty-three years old. I hadn’t known him personally, but his personnel file  described him as one of EI’s best and brightest young talents. Not only that, I was shocked to learn, he was married. He even had a kid, a three-year-old girl, a cute little button. His young wife, a college sweetheart in her pretty newlyweds’ house in Scranton, was now a widow, and that little girl would probably not even remember her father.

Tom said, ‘My God, he was younger than me. And he seems so normal. I thought he’d be some kind of zealot, or so stupid he was easily manipulated, or else he’d just be crazy. But he was none of those things, was he?’

No, he wasn’t. Cushman was intelligent, from a reasonably secure background, successful in his own career. There were none of the usual risk factors of suicide in his background: no mood disorders or schizophrenia, no substance abuse, no history of previous attempts on his own life.

‘And he had a kid,’ I said. ‘Who kills himself if he has a three-year-old daughter? That’s what I can’t figure out.’

John said grimly, ‘But you don’t need to be crazy, or ignorant, or desperately poor, or blinded by ideology, or in any way disturbed to become a suicide bomber. They are just like you and me - like Ben Cushman, here. Over the decades the feds have had to figure it out. And in the last few weeks I’ve learned more about it than I ever wanted to know...’

There had been suicide bombers throughout history, he said, all the way back to Jewish Zealots who had attacked the imperial Romans in the first century, and the Islamic Assassins in the Middle East in the eleventh century, even the Japanese kamikaze pilots of the Second World War. The modern wave of suicide attacks had begun with a truck-bomb attack on the US embassy in Beirut in the 1980s. Since then the psychologists and anthropologists and others had had sixty years of experience in figuring out the patterns of such attacks, and the individuals behind them.

‘Except it’s not usually the individuals that count,’ John said. ‘It’s the organisation.’

Tom leaned forward. ‘What organisation?’

Cushman, it turned out, had been a member of a radical anti-conservation group who called themselves the Multipliers. John showed us a VR clip of Cushman himself, speaking  brightly, standing to attention, a smile on his face. ‘Be fertile and multiply. Fill the Earth, and instil fear and terror into all the animals of the Earth and birds of the sky ...’

‘This is from his “suicide note”,’ John said.

‘Biblical,’ Tom said.

‘Yes. God’s mandate to Noah.’

The Multipliers were an extreme group who embraced the changes the world was going through. Let the climate collapse, they said, let the Die-back finish off the animals and plants and birds and fishes. After all there was no likely scenario in which people would go extinct. We should follow Noah’s mandate to be fertile and multiply - even if the end result was that we would finish heaped up in vast domed arcologies surrounded by fields of soya. And so they opposed organisations like EI with their vast ambitions to change the course of events, to save things.

It was hard to understand how a kid like Ben Cushman had got involved with a bunch like the Multipliers. But when you looked a bit closer, Cushman’s background was more complicated than it appeared. His father, and the Cushmans for a few generations back, had worked in the steel industry that had imploded when America gave up on the automobile. A deep sense of failure, of abandonment and betrayal, had lodged itself in Ben’s head at a very young age.

He was a bright kid, of course. He had gone away to college; in fact he had won a scholarship from EI. With one part of his head he was attracted to the scale and ambition of EI programmes. But there was a contradiction, for EI was a product of the world that had grown up after the collapse of the industries that had provided income and self-respect for Cushman’s family. There must have been a level on which he felt deeply uncomfortable with what he was doing.

‘Like the child of a peacenik going to work on weapons systems,’ Tom speculated. ‘The work might be fascinating. But you know it’s wrong.’

So there was a deep conflict in Cushman, so far below the surface nobody was aware of it, not his family or employers - maybe not even himself.

‘But the Multipliers spotted it,’ John said sourly. ‘It seems they have become expert at rooting out people like  Ben Cushman. They are predators, the Feds say, feeding on emotional vulnerability.’

Tom said, ‘I still don’t understand what made him blow himself up.’

‘I told you it was the organisation,’ John said. ‘The Multipliers. Suicide terrorism is an organisational phenomenon, not an individual one. It’s as simple as that.’

If the authorities had decades of experience in dealing with suicide bombers, so organisations like the Multipliers had decades of expertise to draw on in turning a confused kid like Ben Cushman into somebody prepared to kill himself for a cause he probably hadn’t heard of a year before.

John said, ‘They draw you in gradually. They present their case as a noble cause on behalf of a community - in this case, all those disenfranchised and impoverished by the Stewardship and other global projects. They argue you step by step into more extreme positions. They show you martyrs - nothing breeds a suicide bomber like previous bombers - who are made into heroes you would want to emulate. And they praise you, they make you part of the group, and get you to aspire to a certain kind of heroism.

‘And then you make a public statement, on record.’ Gloomily we watched as the tiny VR Cushman, smiling confidently, mouthed his selective quotations from the Bible. ‘This was really the moment Cushman killed himself,’ John said. ‘Because once he had recorded this statement of intent there was no way he could back down. It was actually easier for him to die rather than suffer the loss of face of not following through.’

I said, ‘And he did all this while working on the project he was planning to destroy.’

John shrugged. ‘VR links make it possible to be with your brothers, your teachers inside the sect, right under the nose of your enemy. Odd how advancing technology only makes it easier for us to hurt each other.’

‘OK,’ I said. ‘But whatever this kid’s motivation, he still needed back-up.’

As I had suspected it wasn’t easy to turn a Higgs energy pod into a devastating bomb. Cushman used a tailored virus to break through the pod’s layers of protective sentience, and  even then he had needed an elaborate triggering device to make the thing go bang. Cushman had been one of our best engineers, a bright kid, but there was no way he could have put this stuff together himself; he must have had support.

John wasn’t meeting my eyes. Tom looked from one to the other of us, uncertain.

I said, ‘And that’s where you come in. Isn’t it, John?’

He waved his hand. Cushman disappeared, and new VR images coalesced. ‘They found traces of DNA on bits of the bomb-making gear left behind in Cushman’s room, up in Prudhoe.’ We saw faces in the display on the table-top, faces extrapolated from the DNA traces: an embryo, a baby, a young child, a boy, growing to adulthood.

I wondered if this technology was something else that would startle Morag after her seventeen-year absence. It was now possible to take a DNA sample and compute how that genome would have expressed itself as a fully grown adult - or indeed any age you cared to choose. Thus the criminologists had been given the ability to recreate the faces of the victims or perpetrators of crimes from the slightest human trace, a fleck of spittle, a flake of skin under a fingernail.

I recognised who it was long before the reconstruction was finished: those broad features, the deep, eager eyes, the prominent teeth.

‘I know him,’ Tom said. ‘I saw him at the launch event.’

So had I. The image was of Jack Joy.

‘You were his first contact,’ John said to me defensively. ‘After he met you on the plane. He looked you up, found out what you were doing, decided it was something his destructive little band might be interested in. It’s the way they work. Opportunistic, probing, looking for a way in.’

‘I didn’t know he was in the Multipliers,’ I said, ‘or anything like them. Obviously. He told me he was in the Lethe River Swimming Club.’

Tom asked, ‘So how did he get through to the project?’

John sighed. ‘He got in through me. I’m a Swimmer too.’

Tom just gaped.

‘Jack cross-checked the Swimmer membership with EI and the hydrate project, and out popped my name, as neat as you like. Couldn’t have been easier for him. Opportunism,  you see. And that was the in he needed. He called me to introduce him to the project; he was talking about the Swimmers backing it financially. I couldn’t see any harm. It was only when he actually showed up, as a VR anyhow, that I started to feel uneasy.’

‘I don’t get it,’ Tom said. ‘If this guy wanted to destroy the project, why would he put money into it?’

‘As a way in,’ John said. ‘If you invest, you’re inside; the more you invest the closer to the centre you get. And once he was inside it wasn’t hard for him to find Ben Cushman, who was already being groomed by the Multipliers.

‘I couldn’t see any harm in the Swimmers,’ John said miserably. ‘There is a whole spectrum of us, Michael. There’s a lot of humour in there, you know - black, but it makes life a bit more bearable ...’

I wondered if he knew about the Last Hunters, another group in his ‘spectrum’, and what he would think of their expression of black humour. ‘And because of this stupid indulgence of yours a suicide bomber got through to the heart of my project. Because of you, we nearly all got killed.’

‘The FBI cleared me,’ John said, still defensive.

‘But the moral guilt is all yours,’ I said heavily.

He looked at me for a heartbeat, as if he was going to fight back. But then he hung his head, beaten.

Tom touched my arm. ‘For God’s sake, Dad. Take it easy on him.’

I didn’t really want Tom to see me in this black mood. ‘I’ve got a lot I have to forgive John for right now, Tom. I guess I’m not big enough to do it.’

Tom sat back. ‘You’re talking about Mom.’

And there it was, the issue that divided and united us, out in the open.

 

John raised his head, and I saw true misery in his eyes. ‘Michael, if you want to know, if it helps you at all, I’m ripped up inside too. And at least I told you what happened between us before—’

‘Before her ghost came back to life to tell me herself? Do you think that makes it OK, what you did?’

‘You have to see, Michael, that we, Morag and I, had  reached a kind of settlement between us. We had decided what to do. She would have the baby, we would see how we all felt after that, and then we’d talk to you. It was going to be OK; we would fix everything.’

A settlement, I thought: a verbal contract, a lawyer’s way of rationalising away pain.

‘But she died,’ John said. ‘Death came down on us like a blade. After that everything changed, all the threads of our life cut short.

‘And in all the time since then, I’ve had to deal with this in my head. Michael, once Morag was dead, nobody knew the truth about that pregnancy, nobody but me. I knew how much you had been hurt - and how much more you would be hurt if you knew what I had done, you and Tom - and I couldn’t tell you. And, with time, we settled down to a new way of being in each other’s lives, you and me. That was my way of coming to peace with myself.’

‘Some peace,’ I snapped. ‘You found Inge, you had two kids. And she left you, didn’t she? Maybe you were just as haunted by Morag as I was.’

His eyes blazed angrily. ‘I didn’t choose any of this, Michael. But I had to cope with it. But now Morag has returned, she hasn’t lived through any of this, she can’t understand it—’

Tom blurted, ‘I’ve spoken to her too. Mom.’ His voice was strained. He was sitting with his legs crossed at the knee, hands neatly folded on his lap.

I hated to see him like that, to think how I and John had put him in this position - how we’d failed to protect him.

He said, ‘With me it’s the kid, the damn kid. My little brother who killed my mom.’

I said, ‘I know—’

‘I always felt second best to a foetus. To the ghost of a foetus. I grew up feeling that way. I always imagined she must have loved it more than me. Because she let it take her life, right?’

‘And you talked about this to Morag?’

‘She doesn’t listen. Or she can’t. To her it’s yesterday,’ he said. ‘All that stuff when the baby was born. There’s something inside her that knows I grew up, I think, that knows all that time has passed, something deep down that recognises  me. But she doesn’t know how to talk to me. She remembers me as a happy kid of eight. She asks me about my life, about Sonia, like I was still a kid at grade school. She doesn’t know anything about how I spent seventeen years trying to cope with all this. I don’t want to hurt her. It isn’t her fault. And she’s my mom. But at the same time she isn’t. Do you know what I mean? My mom coming back hasn’t helped,’ he said emphatically. ‘I’m sorry, Dad. That’s the way I feel.’

He was right, I thought. It was strange: a year ago, the fondest wish you could have granted me was to have Morag back in my life. And now she was back - and it was making nobody happy. It was as if Morag was a bomb that had been dropped into the middle of our tangled, multi-layered relationships. ‘Look at us, the three of us. What a mess.’ I stood up. ‘Come on. Let’s get out of here. Now you’ve got your implants reprogrammed you can buy us both a beer, John.’

John stood, rapped on the door, and we were let out into the town.




Chapter 50

Drifting through the mind of the Transcendence, Alia and Leropa explored the Redemption, and how it had touched Michael Poole’s life.

‘This is the Third Level of Redemption,’ Leropa said. ‘It is called Restoration. It is the beginning of a new age, in which the Transcendence will assume full responsibility for the past. If you have the power of a god, you have a responsibility to use it.’

To touch the past was easy for the Transcendence, Alia could see now, for it had a mastery of the finitude of the universe. If you could see the chains of causality wrapping around the curve of the universe, you only had to make the slightest adjustment and your touch would cause ripples that would wash out to the furthest future - and then around the arc of time to the deepest past, and up through the long prehistory of humanity, ripples at last focussing on one woman and her unborn child. A flawed gene which might have expressed itself this way no longer did so - and a child was born safely, a mother survived to a healthy long life. That was all that was needed.

And Morag Poole, her death averted, could walk through the walls of reality and back into the life of her astonished, still-grieving husband. Suddenly this part of Michael Poole’s life, embedded in the past and viewed many times through the lens of Alia’s Witnessing tank, was not as it had been. It was a magnificent vision, Alia thought, as all of history, past and future, shifted and waved like a curtain in a breeze.

‘We gave Michael Poole his Morag,’ Leropa said. ‘Not a copy - she was Morag! Restored, identical in every way philosophy can identify. Morag was selected for the sake of Michael Poole. And for you, Alia ...’

But Alia had learned that nothing the Transcendence did was for her, but only ever for itself. And she knew that if you wanted to understand the Transcendence, you had to think things through, to think like the Transcendence itself.

 

‘History was changed,’ she said.

‘A defect in the tapestry of the past was repaired,’ Leropa replied. ‘Think of it that way.’

‘But Poole knew Morag had been restored to him. It is not as if her death was eliminated from reality. He remembered her dying.’

‘Of course. This is not some mere toying with reality strands. This is Redemption, Alia. Its purpose is atonement. And there can be no atonement for Poole’s loss if he isn’t  aware of that loss. Morag was saved from death, and given back to him, who remembers that death.’

But that wasn’t the end of it. ‘In saving Morag you saved her child. So that child will now live out a life that should have been, was, terminated at a premature birth.’

‘Yes. That life too will be redeemed in the fullness of the Restoration.’

‘But there’s a second-order effect. That child will now go on to father children of his own, children who would never have existed. And those children in turn will bear more children, the actualising of more lost possibilities...’ A wave of shifting, of change, would wash down the river of history, as a new population of never-weres attained a life, a reality that had been denied them. All rising out of this one change, the restoring of Morag.

And even that wasn’t the end of it. Think it through, Alia, think it through to the end, to the fulfilment of the Transcendence’s infinite ambition. If this goes on ...

Some hundred billion humans had lived and died before the birth of Michael Poole, and most of those lives had been miserable and short. If you added infants who had died in the womb or at childbirth you might multiply that number by ten or twenty. If the Restoration was carried through, then all of those lost billions would be restored to time. And the descendants of those restored ones would in turn be actualised from a universe of lost possibilities.

It wasn’t as if the Transcendence were meddling with alternate histories, spinning off different realities branching from decision points, from the life or death of an individual like Morag Poole. It was as if every possibility was being generated in some meta-reality, every human who might  ever have lived under any contingency was to be born - and all these possibilities folded down, regardless of logic, into a single timeline.

‘History will be meaningless,’ Alia murmured. ‘The world will be a hall of mirrors, crowded out by the shining Restored...’

‘All wrongs righted,’ Leropa declaimed. ‘All injuries averted. All deaths eliminated. Every human potentiality actualised, the realisation of entelechy!’

Even cushioned by the Transcendence, Alia felt bewildered. For a start it would be the ultimate in overpopulation. How could all those crowding Restored be fed, even find room to stand on Earth or the human planets of the future? But such problems were trivial for the Transcendence. The number of the Restored would be huge but finite - and any finite problem was trivial to a power of infinite capability. It could be done.

There was a deeper objection, however. This transfinite miracle wasn’t working. Getting Morag back wasn’t making Michael Poole happy.

That one hard fact cut through her chain of thought. Suddenly the bewildering madness of it all overwhelmed Alia. She was aware of her body, a distant scrap of flesh in the shadow of a ruined cathedral, that thrashed and curled over on itself.




Chapter 51

I startled awake, spooked.

Morag was sitting up in bed, a baggy T-shirt draped over her body. She rocked back and forth, her eyes closed, her face lifted up. I could see her quite clearly, the smooth lines of her arms, the oval of her uplifted face, even though the only light in that poky Deadhorse hotel room was the dial of a small alarm clock. It was as if she was bathed with light from some source I couldn’t see, a warmth like the glow from a hearth. A glow that came from her.

Her lips moved and her tongue flickered. She started muttering, a kind of high-pitched gabbling. It was her strange high-speed ‘speech’, full of mysterious, unfathomable complexity.

‘Light,’ I snapped. The room filled with the washed-out glow of fluorescents.

Morag stopped her rocking. In the flat bright light she just looked like a woman, like Morag, unreasonably sexy in my baggy T-shirt. But I could see the way the mattress was compressed under her weight. She smiled at me. ‘Are you OK?’

‘No,’ I said. ‘You know how that stuff freaks me out. Shit, Morag.’ I sat up, pulling the duvet over my chest protectively. ‘Don’t you ever sleep?’

‘Not much,’ she said. ‘We’ve been through this.’ She rocked gently, bathed in that light from nowhere that the fluorescents did nothing to banish. She was quite relaxed, her voice almost dreamy. ‘I’m happy just to sit here. I like to watch you sleep.’

‘Well, it bothers me.’ It was true; it stopped me sleeping. I was always aware of her watching me, no matter how silent and still she was.

She teased me. ‘We used to stay awake all night. You didn’t complain then. Remember that time in Edinburgh?’ I did remember; as guests of a nuclear energy facility on the coast of the Firth of Forth we’d gotten to stay in Holyrood House, the seat of the old royals. She said, ‘You, me, a couple of bottles of champagne—’

The memory of it, the way she spoke, turned me on immediately. ‘OK,’ I said. ‘It’s as if I can smell the baby oil. But—’

But there was something wrong. She was Morag - I felt that deeply. But it was as if there was another presence in the room with us, another identity embedded in Morag. I had no idea how to express this. I wasn’t sure if the feelings were even clear to me. And besides, at that moment I felt like shit, my eyes gritty, my throat dry, my head heavy with that overfull feeling you get when you haven’t given sleep a chance to clear it out. ‘I’m getting too old for this,’ I said feebly.

‘Then go back to sleep.’ She closed her eyes, rocking gently.

I lay back and closed my own eyes. In my head I sought the elusive rhythms of sleep, tried to dig up fragments of the dream state I’d been in before I woke. But I couldn’t ignore that heavy rocking, back and forth, back and forth, as the bed tipped this way and that, creaking. I looked at her again. She had turned her face away, looking to the ceiling, as if seeking something I couldn’t see.

‘I can hear them all the time, you know,’ she said softly.

‘What?’

‘Voices ... It’s like a river running, but just out of my sight, beyond a screen of trees, maybe. It’s always there in the background, and if I let myself hear it, it sort of washes through me. I sometimes think that if I could just push through that barrier, step through the last trees to the river—’

‘What? What would you see?’

She closed her eyes again, concentrating, peering inward. ‘I don’t know. Sometimes I feel I can almost understand. Like when you are at school, and you’re struggling to grasp some concept. You see it in outline, you grasp a few steps of the chain of logic. But then you drop it all, like juggling  too many balls, and it goes away. Or maybe it’s like a download.’

‘A download? What are you talking about, Morag? Who is trying to download into your head?’

‘I don’t know.’ She smiled faintly. ‘Maybe the answer is in the download itself, and I’m too dumb to see it. Do you think that’s possible?’

‘I really have no idea.’

She faced me. She held out her hands; she was relaxed, but I could feel the strength in her fingers, the strange density of her warm flesh. ‘But the trouble we have has nothing to do with my dream-talking. Has it, Michael? Or even me keeping you awake.’

‘It doesn’t help,’ I said sincerely.

‘I know.’ She rubbed the backs of my hands with her thumbs. ‘There’s a barrier between us. Something that’s stopping us connecting the way we used to.’

‘Of course there is,’ I said. ‘You were dead. I saw you die. You were dead for seventeen years. That can’t just be erased.’ I was speaking more harshly than we had spoken before. But at that moment, under the cold hospital-like light of that dismal room, I felt too tired to care.

‘We’ll get there,’ she said now, unfazed. ‘We’ll talk through this. We have to confront the truth, that’s all. We just need time.’ But as she spoke she seemed distracted again. She lifted her face to the ceiling, her eyes half-closed. And her lips began to work, her tongue to flicker like a tiny pink snake in her mouth, as she started her strange speaking-in-tongues once more.

I felt excluded, even repelled. ‘Christ.’ I tried to snatch my hands back.

But I startled her, and she clenched her fingers. I heard the bones in my hands snap, and was screaming before the pain hit me.

 

The Deadhorse clinic was basic, but the work they needed to do on me was simple. The doctor numbed me, set the broken bones in the back of my hands, injected nanomachines to help promote the bones’ knitting together, and treated the bruising.

After that I sat in the out-patients area, my hands in blow-up casts like boxer’s gloves, waiting for Tom to come pick me up and take me back to the hotel. A clock on the wall told me it was still only five in the morning. ‘Shit,’ I said.

‘Indeed,’ said Rosa. Her voice appeared before she did, her compact body gathering out of the air. In the bright antiseptic light of the hospital she looked totally out of place. She eyed the bench beside me. ‘If you don’t mind I’ll stand,’ she said. ‘The VR facilities at this hospital are limited. I wouldn’t want to alarm anybody by slipping through the chair to the floor.’

‘You didn’t bring any grapes,’ I said sourly.

She bent to inspect my boxing-glove hands. ‘Oh, dear. You have been in the wars.’

‘It was fucking painful.’

‘I’m sure it was.’

‘She didn’t mean to do it,’ I said. ‘Morag. It’s just she’s so  strong. Her new body, whatever. She hasn’t got used to it yet. I’ve taken a few bruises before. We’re learning together, I guess. This is the first time she’s broken a bone, though.’

Rosa nodded. ‘The simplest test shows her strength is off the scale, for a person of her height and size. Like her mass, there is, um, more of her than there should be.’

I looked at her reluctantly. ‘Do you think she’s even human?’

‘I don’t know,’ Rosa said. ‘I believe that inside she thinks she’s human, and perhaps that’s what’s most important in the end. But her body is something more than human.’

Gea and Rosa’s studies were bearing fruit, she said. ‘Gea will give you the physics. When we draw Morag’s blood, we find human DNA. Her molecules are made of atoms, of protons and neutrons and electrons every bit as mundane as yours and mine. And yet there is the mystery of this extra mass. Her weight is measurable, so the mass is responsive to gravity, yet it is invisible to our eyes, all our senses. Gea tells me that there are many forms of invisible matter in the universe. Perhaps Morag’s visible body is like the bright swirl of a galaxy, cradled in a wider pool of dark matter.’

‘And what do you think?’

She folded her hands neatly in her sleeves. ‘There are  older ideas which may help. Theologians have a long history of distinguishing between the form of an object and its substance, its true nature. It’s an analysis that goes back to Aristotle, of course. The Church subsumed his philosophy to find a way to think about the Eucharist.’

‘The Holy Communion.’

‘Yes, the host that is at once a piece of bread, and at the same time the flesh of Christ. Morag’s remarkable new body may have something of the qualities of Christ’s resurrected body - indeed, the bodies promised to us all on resurrection. It is a body, but something more. The resurrected body is  impassible, beyond pain, agile, so that you move as you like, and it has subtility, so it is totally subject to the desires of the soul. And in its glory, it shines like the sun.’

‘Oh, hell, Rosa. Do you believe any of this stuff?’

‘Not everybody who lived before the age of enlightenment was a fool, you know. Whatever is going on here, whatever her origin - what if Morag is not the first manifestation of her kind? If there have been earlier Morags in history, the thinkers of the day will have tried to explain her away in the language of the time, in concepts alien to us. But their analyses may record some imperfectly understood aspect of the truth.’

Exhausted, still in pain, I shook my head.

Rosa was watching me. ‘I don’t think it’s the nature of Morag’s transmogrified body that is troubling you, though. Is it, Michael? You have her back,’ she said gently. ‘And it isn’t as you imagined.’

It was hard for me to answer this, for I hadn’t yet admitted it to myself, and Morag and I had come nowhere near talking it through. But she was right. ‘We can’t talk,’ I said.

‘She was taken out of the world, but the world kept turning. And the more the years have passed, the more has happened that she simply did not see, did not share with you.’

‘The dead get deader,’ I said sombrely. ‘I feel ashamed that I can’t—’

‘That you can’t love her? Don’t be ashamed, Michael. You didn’t ask for this situation; you may be in a situation nobody has ever had to face before. No wonder your emotions are all over the place. But you’re doing your best, for everybody,  including Morag. Just as you always do. I have faith in you, you know.’

‘Thank you.’

Rosa watched me carefully. ‘What about your work, Michael? Is all this getting in the way?’

Of course it was. I glanced at the clock. Not yet five thirty, but I knew I had a breakfast appointment at seven a.m.

I was working hard, because I believed in it all. Since the bombing, as I had immersed myself in the hydrate project, I had thought harder than I had ever before about the context of my life, the meaning of my work. I had discovered conviction in myself, for the first time since I was a kid, before cynicism knocked it all out of me. We had to do this; it was as simple as that. And I was central.

‘Gea keeps telling me she believes I am a fulcrum of history,’ I said. ‘Me. And you’ve said the same sort of thing. Even George said it. Now I’ve started to believe it, to believe my own myth. Is that crazy?’

‘Not necessarily. But Morag is getting in your way.’

‘I guess so.’

‘The restoration of a lost wife is a fantasy of redemption. I daresay it was your fantasy. But has it made you happier?’

I thought that over. ‘Even if you give me Morag back, you can’t wash it all away. The memories of her death. All that suffering, all that pain. It’s as if it still exists, out there somewhere, beyond reach... Does that make sense?’

‘And what do you fear most?’

‘That I will come to hate her,’ I said honestly. ‘I don’t think I could bear that.’

She straightened up, purposeful. ‘We don’t know how she got here. We don’t know the meaning behind your visitations, this strange reincarnation. We don’t know who is meddling with your life in this way, or why. But we must take control of the situation, so that, with or without Morag, you can move on. I think it’s time we bring it to a head.’

‘Bring it to a head? How?’

I would never in a thousand years have guessed the word she used next.

‘Exorcism.’




Chapter 52

They sat in their translucent-walled hut, beneath the towering cathedral.

‘I still have doubts about the Redemption, Leropa.’

‘I know. The Transcendence knows. You have become something of a focus, Alia, for internal debate.’

‘If you’re going to say that I’m not fit to question the wisdom of an infinite entity - a being that is to me as I am to an individual cell of my body—’

‘I wouldn’t dream of saying any such thing,’ Leropa murmured. ‘Your humanity is the point of the exercise, Alia. The Transcendence loves you as you are. And the Transcendence’s love for you means that it knows you - it shares your doubts.  You are far more important than you know.’

‘You already said the Transcendence loves me,’ Alia said dully. ‘Several times.’ It seemed to mean nothing. Perhaps the Transcendence was too large to know what love truly was. Perhaps the finitude of humanity was part of what made love work; perhaps the need to devote such a large fraction of your own limited life to others made love precious in the first place. Or, she thought guiltily, perhaps the Transcendence was simply immature, emotionally. Powerful it might be, but it was very young. And if the Transcendence didn’t understand love, could it ever achieve the Redemption it sought?

‘Even the Restoration isn’t enough,’ whispered Alia. ‘How can it be? Just to be made alive again - it’s such a crude, mechanical, imposed solution - it simply isn’t enough. Leropa, can’t you see that? Michael Poole loved Morag. His  Morag, who died. And his love for his Morag, in the end, encompassed her death. His loss deepened his love, enriched it. That is the nature of life in a universe of mortals. If you crudely reverse her death, simply bring her back, then you  are taking her out of her context of history. How did Michael Poole put it?’

‘The dead get deader,’ Drea said bleakly.

‘And you can never put that right.’ Alia took a deep breath; this was the heart of it, though she scarcely knew how to express it. ‘The Restoration is futile, as futile as all the watching was, the Witnessing, even the Hypostatic Union. Because even if you allow Morag Poole to survive the suffering of her childbirth, that particle of suffering still exists, out there in a wider universe of possibility.’

Leropa stared at Alia for long heartbeats. For the first time Alia detected hostility in her gaze. ‘You reject the Restoration,’ Leropa said. ‘But I wonder how you would feel if those you have lost were Restored to you.’

A shadow moved on the wall of the hut - a human form, dimly seen, perhaps a woman with an infant in her arms. She walked uncertainly, as if lost. Drea’s eyes widened, and she clutched at Alia.

Alia snapped, ‘Leropa. Don’t do this.’

Leropa smiled thinly. ‘Think about your own mother, your baby brother. They died in pain, pain beyond your imagination. At least your brother, an infant, didn’t know what was happening. But your mother knew. In those last heartbeats an awareness of her approaching death, the loss of the rest of her life - the loss of you - deepened her anguish, exponentiated it far beyond the physical. But it needn’t be that way.’

Alia glared at Leropa. ‘You call it love, to inflict this horror upon us?’

Leropa actually seemed puzzled by her choice of words.  ‘Inflict?’

Drea buried her head on her sister’s shoulder. ‘Make her stop, Alia. I can’t bear it.’

That shadowy woman seemed to spot the hut. She walked slowly towards it, clutching her child. She seemed confused and exhausted, as if she had been through a great trial. But through the misty translucence of the hut’s walls her features were gradually becoming clearer.

Leropa said, ‘Don’t you even want to say goodbye to her? Don’t you even want to say sorry?’

‘Leropa, I’m begging you.’

The woman hesitated again. She paused for a moment, looking around. She seemed to be murmuring comforting words to the child in her arms. Then she turned away and walked off, her figure diminishing and blurring, until she was gone, as if she had never existed at all.

 

Drea glared at Leropa through tear-streaked eyes. ‘You know what the trouble is? You Transcendents, with your obsession with the past, don’t listen to people. I’ve had enough of being  used. Leropa, if you Transcendents want to use the people of the past as a dumping ground for your guilt, then you ought to ask them first. You should have asked Michael Poole if he wanted his wife back!’

Leropa sighed. ‘What if we asked you? Alia, would you choose never to have even the possibility of seeing your mother again? You might refuse now - but how can you be sure how you will feel in ten years, or fifty, or a thousand?  You will be an undying, Alia; you would have a long time to regret such a choice.

‘And even if you did make the choice for yourself, would you make it on behalf of others? Your father, for example? And what about those you have never even met - the whole of the rest of humanity? You are arrogant, Alia - and that’s not necessarily a bad thing - but I don’t think even you are arrogant enough for that. So what do we do?’ She laughed, a strange, dry sound. ‘Shall we take a vote?’

‘Appoint a representative,’ Alia said impulsively.

Leropa glared at her.

Alia quailed, but stuck to her ground. ‘I think my sister’s right. The Redemption is for the benefit of the Transcendence, not us. And in its quest for Redemption the Transcendence has lost sight of simple human morality.’ Am I really lecturing a near-god? ‘Appoint a representative to speak on behalf of the rest.’

Leropa said loftily, ‘Impossible. A mere human could not bargain with the Transcendence. She, he couldn’t possibly comprehend the meaning of the choice, let alone make a valid decision.’

Drea snapped, ‘You aren’t better than me, Leropa, you wizened old—’

‘But she’s right,’ Alia said quickly. ‘Drea, this isn’t about rivalry, about one bunch of humans lording it over the rest.  We’re dealing with the Transcendence. It genuinely is a higher life form, a higher consciousness. You could no more debate with it than a blade of grass could argue with you.’

Drea said, ‘You could.’

Alia smiled, feeling tired. ‘Actually I’d be in a worse position than you. I am part of the Transcendence itself - it’s true, Drea, already, even though my Election isn’t complete. I am like one neuron among the billions in your head.’

Leropa said, ‘A mortal creature cannot negotiate with its god. Only a Transcendence can negotiate with a Transcendence.’ But she looked into Alia’s eyes.

Alia saw the answer there. ‘Then,’ she said, ‘we must make the representative equivalent to the Transcendence. Just for one day.’

‘Just for one day,’ Leropa said slowly. ‘Well. Quite an ambition. But who will speak for all mankind?’ She smiled coldly. ‘Michael Poole, perhaps?’

Oddly, that made sense to Alia. After all, Poole had been the recipient, or the victim, of Morag’s Restoration. He knew what was being offered; he had lived through it.

And then there was Poole himself. After a lifetime of Witnessing Alia knew Poole as well as she knew anybody of her own time. Michael Poole was flawed but decent, a loving and courageous man who tried to cope. He was everything that had been best about the humanity of his era, she thought. ‘Yes. Michael Poole.’

Leropa looked surprised, as if a bluff had been called. ‘Then you must prepare him, Alia,’ she said.

‘Very well.’

Drea stared from one to the other. Alia saw she shivered with fear - of her, of her sister, as much as of the strange old Undying, Leropa.




Chapter 53

A couple of days after my talk with Rosa, we gathered in a function room of the Deadhorse hotel, which we’d reserved for our purposes: me, my reincarnated wife, Tom and Sonia, John, Rosa, Gea. Gea had saturated our environs with counter-surveillance technology. We most assuredly did not want stories of what we were attempting that evening to leak out to the press.

We drew upright chairs into a horseshoe, and we all took our places. John’s lips were pursed, his arm folded, his opinions obvious. Sonia was wide-eyed. I couldn’t tell what she was thinking - maybe, What the hell kind of family am I attaching myself to here? The little Gea toy robot rolled backwards and forwards on the floor, somehow reassuring in her absurdity. Rosa sat in her chair, or appeared to; she had a stack of leather-bound books in her lap, and she wore a surplice and a purple stole.

At the head of the horseshoe, the focus of the group, Morag just sat there, head up, eyes wide open, watching us, expressionless. She was wearing a simple dress, open at the neck, her favourite blue colour. Her hair was brushed back, her beautiful young face lifted to the light. When she moved, the chair creaked under her weight. It might have been funny if it wasn’t so strange.

Tom gazed around the room. ‘I cannot believe we’re doing this. Dad, do we have to be here?’

‘An exorcist doesn’t usually work alone,’ Rosa said. ‘Usually I would be accompanied by a younger priest. Someone who could take over if I die, or am possessed. There would be a doctor, to provide medications if necessary. And there would be a family member - somebody strong, in case things get, um, interesting.’

‘You’ve done this before?’ Sonia asked, amazed.

Rosa inclined her head.

‘This is all quackery,’ John said sternly. ‘Mumbo jumbo.’

‘It’s an ancient ritual,’ Rosa said, admonishing him. ‘It derives from the New Testament. Christ Himself drove out demons: “My name is legion.”’

‘I remember that line,’ I said. ‘Lots of pigs got drowned, didn’t they?’

‘The word exorcise actually comes from a Greek root meaning to swear. You bind the demon to a higher authority - Christ - so that you can control it, and command it against its will.’

Sonia asked, curious, ‘And is that what’s written down in your little books?’

Rosa held up one battered-looking volume. ‘This is the  Rituale Romanum, a priest’s manual of services. This contains the formal exorcism rite sanctioned by the Church. Dates back to 1614. I don’t think we have to be too formal today, however.’

John was mocking. ‘What, no bell, book and candle? I’m disappointed.’

‘But I am wearing the required uniform,’ she said, smiling. ‘And I took confession before coming here. I’m absolved of my sins; there’s nothing a demon could use against me during the ritual.’

‘Quackery,’ John said again. ‘After all, what was “demonic possession” but the symptom of some illness - hysteria, multiple personality, schizophrenia, paranoia, some other neurosis - even just a chemical imbalance in the brain? I wonder how many hundreds, thousands of mentally ill people had to endure the cruelty of rites like this.’

Rosa said, ‘Maybe a little humility is in order. We can already foresee a time when diagnoses of “hysteria” and “schizophrenia” will seem just as foolish, ignorant and superstition-laden as talk of demons. Besides, John, belief isn’t necessary for your participation. A funeral doesn’t change the fact of death, but you wouldn’t refuse to attend one, would you? And having attended you would feel better, for through our rituals we feel we have some control over such an extraordinary and powerful part of our lives, even death.  This rite is merely a way of managing the ineffable.’

‘So is that what you’re trying to do today? Make us all feel better?’

Rosa replied, ‘No. This isn’t just cosmetic. What we have here is a ritual of proven power. And it’s the only way I can think of to break through the barriers inside Morag - to communicate with whatever she truly is, or whoever sent her here. If nothing else this will surely make it clear that we want this state of affairs to change: maybe just the fact of our desire will get through, our sincerity.’

‘Get through to where?’ John demanded. ‘To what?’

‘I don’t know,’ Rosa snapped. ‘If I did, perhaps we wouldn’t need to do this. But if you have a better idea I’ll gladly hear it.’

He had no reply, but I felt he was covering a deeper fear. As he sat there, arms folded, face knotted into a scowl, I felt a surge of helpless, protective love for him; after all, whatever he had done, he was my brother.

Morag, expressionless, said now, ‘Maybe if we push at the door, we may find there’s somebody pulling from the other side as well. Let’s do it.’ Her voice was clear, calm, strong.

We all stared at her.

 

Rosa said, ‘Michael, do you have the props?’

I had a small bag under my seat; I brought it out and opened it. ‘Props? Is that the right word?’

‘Just hand them over,’ Rosa said, sounding grumpy herself.

I produced a small bag of salt, which I set on the floor to one side of Morag’s chair. There was a vial of wine, blood-red, which I put down on the other side.

Tom asked, ‘So what’s with the salt and the wine?’

‘Salt represents purity,’ I told him. ‘The wine the blood of Christ.’

John said, ‘Shame we haven’t a few relics to hand. A bit of the True Cross. A saint’s toe-bone.’ He laughed, but it was hollow, and nobody laughed with him.

I reached into the bag again, and drew out a crucifix. It was a small silver pendant, in fact a legacy from my grandfather Poole, a Manchester Catholic, who died when I was  ten. It was only the size of a quarter, with a little Christ like a toy soldier. But it was an extraordinary moment when I held up the crucifix before Morag, and I was aware of everybody staring at the little medallion, the way it caught the light.

I passed the crucifix to Morag and leaned over her. ‘I’m sorry,’ I whispered. ‘I can’t believe I’m putting you through this.’

She took the pendant and smiled. Her face was only centimetres from mine, and I could smell the sweetness of her breath. ‘Everything is going to be fine. You’ll see.’

I pulled away and sat down.

Rosa turned to her book. ‘Let’s begin.’ She began to read, rapidly, in a low voice.

John listened for a minute. ‘Is that Latin?’

‘Prayers,’ I said. ‘The Lord’s Prayer, or perhaps the fifty-fourth psalm, are customary. Latin is thought to be more effective.’

John threw his hands in the air. ‘Who am I to argue?’

Rosa’s quiet voice murmured on, the only noise in the room. We sat in our horseshoe. Morag just sat, her gaze downcast, her hands folded in her lap, the crucifix glinting between her fingers. She seemed calm, so still I couldn’t even see the rise and fall of her breathing. It struck me that it must have been many years since I was in an environment so empty, so denuded of electronic gadgetry, the rich and colourful texture of modern life. Here we were in this room with nothing but a row of chairs, a handful of people, a woman in black muttering prayers in a language none of us could understand. But it was extraordinary how the tension built.

Suddenly Rosa stood up. We all flinched. Rosa pointed at Morag. ‘Who are you? Abandon your pretence. Tell me your true name. Who are you?’

Morag gazed up at Rosa. Then she rubbed the little crucifix and smiled at me. She didn’t seem at all afraid. She mouthed, I’m sorry.

I was too shocked to react.

And then Morag began to change.

 

Her body seemed to shrivel inside her clothes, the skin of her  face to crumple. Some kind of fur was gathering on her skin, long, pale brown hairs, not sprouting but coalescing in place over her face and arms, like a morphing VR. She continued to implode inside her clothes, so her dress was collapsing like a tent with its ropes cut. But soon her arms were protruding out of her sleeves, as if they were growing longer. With an impatient spasm she kicked off her shoes, revealing feet with long toes, as long as a child’s fingers. She stood up. She had become so slim that her blue dress fell away around her. Wisps of underwear, a bra and pants, still clung to her, but she pulled them away, handling them curiously.

All this took just seconds.

Naked, she was only about a metre and a half tall. Her body was coated with the orange-red fur. She was slim, but she had breasts with hard, prominent nipples. Her arms were long, about as long as her legs. Her all-but-human face, with a long nose and prominent chin, was covered by that soft fur, as was her small skull. I wondered what had become of Morag’s beautiful hair.

Her eyes were human - pale grey, soft. She smiled at me, showing a row of perfectly white teeth. She held up her arm, with muscles like knotted rope beneath the fur. She was still holding the crucifix.

I risked a glance at the others. They sat in their chairs, staring. Tom was grasping Sonia’s hand so hard his knuckles were white. The Gea robot just watched, its plastic eyes bright.

Rosa was smiling.

John said, ‘What - the fuck - is that? Some kind of ape?’

Rosa asked again: ‘Who are you?’

The Morag-thing spoke, but it was a burst of that rapid-fire speech. Somehow it didn’t seem so strange coming from her mouth.

Rosa cut her off. ‘We can’t understand.’

The creature was still looking at me. She hesitated, then spoke more carefully. ‘Sorry,’ she said. She pronounced every part of the word with exaggerated care: ‘Shh-oo-rrh-yy.’

I said, ‘Tell us who you are.’

‘My name,’ she said, ‘is Alia.’




Chapter 54

Alia, the ape-thing that had been Morag, turned around slowly, those human eyes bright. Carefully she put the little silver crucifix down on her seat. Then she bent down - she was very limber - and inspected the tumbler of salt and the vial of wine beside her chair. She made no comment; maybe she thought that having salt, wine and crucifixes around was normal for us.

Alia was more upright than any chimp, although her body was undeniably ape-like, with a high chest, and arms as long as her legs. There was something odd about her hips too, narrow with an odd geometry. Maybe she was like our remote ancestors, I thought, the australopithecines, the early sort not long after they split off from the chimps.

She straightened up, and studied us again.

We all just stared. John looked the most horrified, but then he had a lot to be horrified about. John’s world had always been a very orderly place; he’d had enough trouble getting used to the idea of ghosts and reincarnated dead wives. And now this. But even Rosa, who I had thought would never be fazed by anything, was clutching her prayer books.

And Alia stared at me, as if she was as stupefied to see me in the flesh as I was her.

Suddenly Alia ran a few steps towards Sonia. We all flinched, and Tom and Sonia clutched each other. Alia stumbled after a couple of paces and stopped. ‘Sorry,’ she said, in that elaborate, slowed-down manner. ‘High gravity. Better to walk. Forgot.’ She took a more cautious step, two, not very gracefully; I got the impression walking was not what she was used to.

She stood before Tom and Sonia. I was proud of them that they just stared back. She said, ‘Sonia Dameyer.’

Sonia was rigid.

Then she turned to Tom. ‘Thomas George Poole. Tom. I have seen you grow up. Variant pigmentation.’ She reached out again and, to my horror, ran a fingertip down Tom’s cheek.

Tom slapped her hand away. ‘Back off, Planet of the Apes.’

Alia’s mouth dropped open. She looked shocked - suddenly her face looked very human, under that mask of fur. ‘Have I given offence? I apologise. I am sure it will not be the last time I get something wrong.’

Sonia said, ‘What’s the problem, don’t they have white people where you come from?’

Alia thought about that. ‘Before the First Expansion of Mankind the homogenisation of culture on Earth had eliminated the already minor differences between human racial groups. Skin pigment is one of the most heritable of human genetic features, and differences diluted quickly.’ Her voice was getting better, I thought, her grammar a bit more precise, her tone more controlled. But this stuff about skin pigment sounded stilted, as if she was accessing some data store. She smiled brightly at Sonia, and pulled at the fur on her own face. ‘Some of us don’t have skin pigment at all!’

Tom asked, ‘What’s the “First Expansion”?’

‘The future,’ John hissed. ‘She’s talking about the future. I think.’

Perhaps he was right. But, I thought, if there had been a ‘First Expansion of Mankind’ there must have been a second, at least, maybe a third. In that one phrase I glimpsed a towering history.

Alia moved on from Sonia. When she got to the Gea robot she bent down, reached out - and picked her up. She turned the robot over and over, while Gea’s tiny wheels whirred. I was stunned. Alia had shown she was ‘real’, as real as Morag had been, by handling the exorcism objects, by touching Tom’s cheek. But she seemed to be just as ‘real’ in Gea’s VR world. Maybe they had different categories of reality, wherever she came from.

Alia put the robot down, squatted and faced it. ‘You are Gea. An artificial mind.’

Gea rolled back and forth experimentally, as if checking her wheels still worked. ‘You already know all about me.’ Somehow Gea’s pompous B-movie-robot voice fit the situation.

‘Yes, I do.’

‘May we scan you?’

‘Of course,’ Alia said cheerfully. ‘In fact you’re already doing so.’ She patted Gea on the head. ‘You are so well crafted. We will talk later.’

Well crafted? This was one of the planet’s most advanced artificial sentiences. Alia sounded like a patronising museumgoer admiring the artistry of a Neolithic flint hand-axe.

Alia walked past John, who recoiled.

And now, at last, she came to me. She was a creature the size of a ten-year-old child, her fur shining where it lay in layers over her flesh. I could hardly read the expression in her squashed-up face, she was too alien for that. But I thought I saw warmth in her eyes.

I said, ‘I suppose you’re wondering why I asked you here today.’

John snorted. ‘Christ, Michael. How can you joke?’

‘I like your humour, Michael Poole,’ Alia said. ‘Not that I always understood it.’

‘You did?’ My head was spinning; I tried to make sense of this. ‘You’ve, uh, studied me?’

‘We say Witnessing,’ she said. ‘I’ve Witnessed you, Michael Poole, all of your life. All of my life.’

‘Then you really are from the future,’ Tom said. There was an edge to his voice. ‘My father is dead to you, isn’t he? He’s a fossil you dug up. You can read his whole life the way you can read a book. From birth to death. We are all dead to you—’

Sonia touched his arm. ‘Tom, take it easy.’

‘It isn’t like that,’ Alia said. ‘Thomas George Poole, to Witness isn’t just to watch. It is to appreciate. To share. Michael Poole, I have shared your life, your triumphs, your woes. And now I meet you at last. It is more than an honour. It is - fulfilment.’

Rosa pursed her lips and nodded. That I was being watched by the future was one of the possibilities she had guessed at.  She looked almost satisfied, the puzzle resolved.

But I felt deeply uneasy. It was more than self-consciousness. I was a bug trapped beneath a microscope slide, my whole life splayed open for inspection. ‘And what about Morag?’

Alia’s smile faded. ‘I stand before you, and you ask for Morag?’ I couldn’t believe it. She sounded hurt.

Rosa spoke, for the first time since this new apparition had come to us. ‘Tom is right, isn’t he? That you are from the future?’

Alia turned to her. Her small face was creased, comically quizzical. ‘It depends what you mean. Can you rephrase the question?’

 

Tom asked cautiously, ‘Were you born on Earth?...’ His nerve seemed to fail him. ‘Oh, hell. I can’t believe I even asked a question like that! This is like something from that old stuff you used to read, Dad, it’s a cliché—’

I cut in, ‘This is difficult for all of us. Just try, Tom.’

Tom took a breath, and tried again. ‘OK. So were you born on Earth?’

Alia snorted. ‘Do I look like I was born on Earth?... Sorry. I was born on a ship, called the Nord.’ She hesitated. At times it seemed to take her a while to find the right word, as if she was accessing some nested data store. ‘Um, a starship.’

‘Ah,’ said Rosa.

John turned on her. ‘What do you mean, ah?’

‘That explains the long arms, the high chest. Like our primate ancestors, Alia is evolved for climbing - or for low gravity.’ She smiled. ‘Our ancestors were apes, and so will our descendants be. Bishop Wilberforce must be turning in his grave.’

‘Descendants?’ That was too big a leap for me. ‘Alia - are you human?’

‘Of course I’m human.’

Again she seemed hurt, upset I’d even asked. Oddly, at times she seemed very young, even adolescent, and easily rebuffed, especially by me. I decided I was going to have to be very tactful. Or as tactful as you can be with an ape-girl from the future. What a mess, I thought.

Alia went on, ‘But in my time it’s different. Humans have spread out. We have become a family.’

‘Across the stars?’ Gea asked.

‘Across the Galaxy.’

‘This is the Expansion you mentioned,’ I said. ‘Or Expansions.’

‘There are lots of different sorts of humans. Just as there are in your time.’ She frowned. ‘Or not. Are there? I’m sorry, I should know.’

Rosa said gently, ‘It’s some thirty thousand years since the last non-human hominid died. Homo sapiens sapiens is alone on Earth.’

‘Thirty thousand years? Oh, well.’ Alia said this in a flip way, as if thirty thousand years was nothing, her mistake forgivable. Her manner was playful, almost coquettish. But there was a bleak, chilling perspective behind her words, a vastness of empty time.

I said, ‘All right. Then you are from the future. What date  are you from?’

‘I can’t say.’

‘What date were you born?’

‘I can’t say!’ She flapped her hands, agitated. ‘These are slippery concepts. I want to give you answers, but you have to ask the right questions.’

Gea said, ‘Of course she can’t answer questions about dates.’

John growled, ‘What are you getting at?’

‘Relativity.’

It is a strange consequence of Einstein’s special relativity that time is fragmented. Information cannot travel faster than light, and that finiteness makes it impossible to establish true simultaneity, a universal ‘now’. And so there is a sort of uncertainty in time, which increases the further you travel. If Alia was born halfway across the Galaxy, that uncertainty could be significant indeed.

‘How strange,’ Rosa said, ‘to live in a geography so expansive that such effects become important.’

‘Oh, for Christ’s sake,’ John snapped.

Gea said to Alia, ‘Suppose your ancestors had stayed on Earth.’

‘Yes?’

‘That would eliminate relativity ambiguities. In that case, how long would have elapsed, on Earth, between Michael Poole’s birth and your own? Do you know that?’

Alia said, ‘Round numbers?’

‘That will do.’

‘Half a million years.’

There was another stunned moment, a shocked silence. The human race in my day, as I now had to think of it - was only, only, maybe a hundred thousand years old. Alia was remote from me indeed, the species itself many times older than in my era. It was hard to take in such a perspective.

Tom said, ‘So how did you get here? Did you travel in time?’

Alia cocked her head. ‘I hate to be boring. Here we go again! Can you rephrase the question?’

“‘Rephrase the question”?’ Tom laughed, an explosive giggle. ‘Sorry,’ he said. ‘Every so often I just lose it. I mean, it’s just—’ he waved a hand, ‘- you’re asking me to accept that this is a superhuman being from the far future. This ape.  Where’s the disembodied brain in a jar? I mean, what can she  do but swing on tyres?’

I think we all knew how he felt. It was a difficult dialogue. We were the ignorant talking to the uneducated. I got the impression Alia really didn’t know much about many things, and cared less - as a modern teenager wouldn’t know anything about the implants in her body, as long as they worked. And we knew too little to make much sense of what she said; we had to translate it into terms we understood, interpret the information she gave us in terms of our own modern theories, which might have been as partial, falsely based or just plain wrong as notions of planet-bearing crystal spheres. And every so often, as we worked our way through these miasmas of interpretation and guesswork, we were confronted by vast conceptual gulfs.

Still, with Gea giving us the lead, we managed to extract a little more.

Alia was a projection across time, in a way - but, oddly, a projection into her own future, not the past. The universe was finite. It was folded over on itself in spatial dimensions  - modern cosmologists knew that much—but also in time, so that the future somehow merged with the past. So to get to the past all you had to do was travel far enough into the future—just as Columbus had once tried to find a new route to the east by travelling far enough west around the curve of the Earth.

I was struck by a resonance with something I’d read in Uncle George’s manuscript: If time is circular, if future is joined to past, is it possible that messages, or even influences, could be passed around its great orbit? By reaching into the furthest future, would you at last touch the past?... George, or anyhow his strange friends, had intuited something of the truth, perhaps.

‘Our time must be strange to you,’ Rosa said. ‘If you were born on a ship, among the stars. The way we live must seem very alien.’

‘Oh, but I prepared,’ Alia said. ‘In the course of my Witnessing. You don’t have to visit Earth to know what it must have been like!’

‘I don’t understand,’ Tom said.

Alia spread her arms wide, and her long hairs dangled like curtains. ‘There are things about me that have got nothing to do with being born on a ship. I like open spaces, long prospects. I don’t like enclosed spaces or running water, or rats or spiders, or blood. I grew up in zero gravity, but I can be scared of heights! All these are responses ingrained deep into my system, and the systems of my ancestors, long before they left Earth. So, you see, even if I knew nothing of Earth, I could reconstruct it just from my own responses. In fact, that has been done a number of times, by cultures cut off from their origins - people who forgot where they came from. Even they can deduce something of Earth.’

‘Astounding,’ Rosa said. ‘You left Earth behind half a million years ago. You travelled across the stars. And yet you took the savannah with you, didn’t you?’

Sonia said, ‘You mentioned rats. Are there animals where you came from?’

‘Animals? There are rats everywhere. They don’t all sing. There are bugs and birds.’ Birds flocked on her starship, she said; I couldn’t think of a more exotic, charming image. ‘Earth’s biosphere shows more diversity than any other  human world in the Galaxy, however. That’s one reason we know it really is Earth, the original.’

‘Like Africa,’ Rosa said. ‘There is more genetic variation there, too. As Africa is for us, the home of mankind, so Earth is for these future people.’

Sonia prompted, ‘And there are still animals on Earth?’

‘Birds. Snakes. Insects. Bugs. That’s all, really.’

‘They are the supertaxa,’ Gea said. ‘Taxa have different evolutionary rates. Some speciate more rapidly than others; some lineages last longer than others; and some taxa - the birds, snakes, rats and mice, various weeds - have both a high speciation rate and a high longevity. And so when an extinction event strikes, the supertaxa provide the great survivors. What Alia describes is exactly what I would have expected to find on an Earth of the future, after our extinction event is done. Snakes and rats and birds.’

‘But no big animals?’ Sonia asked.

Gea said, ‘I want to show you something.’ She produced a VR image of a lumpy-looking animal: a rhino, but covered in shaggy brown fur.

Alia gaped. ‘Megafauna!’

Tom said, ‘That’s a Sumatran rhino, isn’t it?’

‘Yes,’ Gea said. ‘An unusual form, adapted for living in hilly rainforests. It went extinct, earlier this year. The last of them died in a zoo in Germany.’

‘I’ve never seen anything like it.’ Alia sounded as if this creature was as exotic as a dinosaur, to her. She glanced at me. ‘Michael, have you?’

‘I’m not a wildlife buff,’ I said. ‘If you followed me around all my life you’ll know that.’

Gea said, ‘The Sumatran rhino was a living fossil. It is the least changed of all large-mammal lineages since the Oligocene, thirty million years ago, half way back to the dinosaurs. We live in extraordinary times. That species endured for thirty million years. Even the people in this room had the opportunity to meet it, to touch it, just months ago. And now it has vanished, a geological instant after its encounter with humanity. Just like that. As all the megafauna which survived the Ice Age have gone, one by one.’

Sonia said wistfully, ‘And they never came back, according  to Alia. You’d think they could have been brought back from the DNA.’

‘Perhaps there was never room,’ Rosa said. ‘Not if the world remained owned by humans. For we would not allow anything bigger and hungrier than us to survive.’

‘Besides, evolution goes forward, not backward,’ Gea said. ‘The mega-mammals, once gone, will never return.’

Alia was watching us. ‘You all sound so guilty!’

Tom said, ‘Do people in the future look back on our time?’

‘Oh, yes.’

‘And do they judge us?’

‘Judge you?’ Alia laughed, a strange whooping sound, but then bit it off. ‘I’m sorry. I know this concerns you, in this age. If not you wouldn’t even be attempting the hydrate-stabilisation project.’

‘You know about that?’ I asked.

‘Of course. I Witness you, Michael Poole. But why should you be judged? Look - if one species of bird out-competes another, are you going to talk about morals? Of course not. It’s just a question of competition for space in an ecology.’

‘And is that how you see us?’ John asked bitterly. ‘Are we just animals in an ecology to you?’

Alia seemed genuinely puzzled. ‘How else would you want to be thought of?’

I said, ‘There is much debate about geoengineering projects. You must know that. We aren’t sure if we have the right to meddle on a planetary scale.’

Again Alia seemed baffled by this. ‘But you are already, um, meddling.’ She paused, as if accessing more data. ‘Consider the Earth. Twenty per cent of the land and a good proportion of the sea is covered by artificial ecosystems, each containing a small number of species, selected and bred for one consumer—’

‘Farms,’ Sonia said.

‘Yes. You have changed the very geomorphology of the planet: you have carved vast chunks out of mountains and landscapes, you have built new lakes, and reclaimed other lands from the sea, and you have created entirely artificial land forms of a type never seen before.’

Gea interrupted, ‘But all this must be trivial compared to the great transformation of your time, an age when mankind has covered a Galaxy.’

‘Oh, of course. In the future we do it bigger and better. But planet-shaping, geoengineering, meddling, is what people do. Human history has always been a tangle of environmental changes, human responses to those changes, accidents ... Human will is only one component. Just accept it!’

‘There she goes again,’ John groused. ‘Talking about us as if we’re nothing but animals. Like beavers, mindlessly building dams.’

I understood his resentment. But Alia was an advanced being. She was deliberately slowing her speech, speaking to us as if we were children. To her, I thought, maybe we really were as busy and mindless, as productive and destructive, as bower birds or beavers.

Sonia leaned forward, as fascinated as John was on edge. ‘You must know the future.’

Alia said, ‘In a way.’

‘What happens? What happens to us? Do you know how we die?’

‘Not all of you.’ She said brightly, ‘I know how Michael Poole dies. I have seen his life, the whole of it - like a book, complete from beginning to end.’

I snapped, ‘I don’t want to know.’

She bowed her head.

‘But the future,’ Sonia pressed. ‘The bigger picture. Just the fact that you are here, you exist, says that we’re not going to go extinct any time soon.’

‘So mankind will make it through the Bottleneck,’ John said.

Sonia asked, ‘And then what?’

‘And then, expansion,’ Alia said brightly. ‘Off the planet. To the stars!’

Sonia frowned. ‘Yes, but what happens?...’

It soon became clear Alia knew little in detail about the unravelling of history beyond our present - indeed, beyond my own lifetime. But then, why should she? If I were dropped into the middle of the last Ice Age, what could I say to curious hunter-gatherers who asked about their future?  It will get warmer. A lot warmer. And then, expansion. Out of your refuges, all the way to the Moon!

And besides, she seemed to imply, the future wasn’t as fixed as all that.

Rosa asked, ‘And are there other cultures out there? Extraterrestrial aliens, civilisations among the stars?’

‘Oh, yes,’ Alia said. ‘Or there used to be. Some of their biologies have merged with ours. And you can still find ruins.’

Sonia said, ‘Ruins? What happened to them?’

‘We did,’ Tom said dryly. ‘Ask the Sumatran rhino.’

There was a long silence.

Rosa leaned forward and faced Alia. ‘I think it’s time we got to the point. Don’t you?’

 

‘The point?’

‘There is a reason you are here,’ Rosa said. ‘You have a purpose. And it is to do with Michael.’ She turned to me.

I said, ‘I have seen - apparitions - of Morag all my life. Morag, my wife. Since before I met her even, since I was a kid. You must know this. I want to know what that haunting meant. Was it to do with you, Alia? Your Witnessing?’

Again Alia looked oddly crestfallen, as much as I could read her small face, her ape-like body language - as if she was actually jealous of Morag. ‘Yes,’ she said. ‘It was the Witnessing.’

As a Witness she had access to my whole life. She could dip into it at will, like a random-access file. She was naturally drawn to the key events of my life - and for her, that meant the times invested with the most emotion, the most joy, the most pain.

She said, ‘We are so far apart in time we don’t always communicate very well. Not in language, in symbols.’ I thought of our failure to decode her speech; I knew that was true. ‘But emotion comes through,’ she said. ‘Raw, powerful emotion can punch through species barriers, even through time. But Witnessing is always leaky...’

All that Witnessing had somehow worn holes in the fabric of my life.

‘Like the pages of a much-loved book,’ Rosa said. ‘So worn  through by a tracing finger they become transparent, and you can read the next page.’

At an intensely Witnessed moment you could get leaks, Alia said, traces of events from other times in your life showing through. And since Morag had been associated with the most intensely joyful and painful moments of my life, it was those instants that had been rubbed through and linked up. It was as if all my life with Morag had been joined together in a single eternal moment.

Alia said, ‘I’m sorry I can’t explain it any better.’

John laughed. ‘So even in the far future we are polluters! If you need a good compensation lawyer, Michael—’

‘Shut up, John.’

Rosa nodded, as if satisfied. ‘So Witnessing muddles future and past. I wonder if this rationalises away every ghost story - the few which were not simply delusional.’

Alia said to me, ‘In fact Witnessing is supposed to be neutral. You aren’t supposed to perturb your subject. Not many people know it has this kind of effect.’

‘I thought I was seeing Morag. I always imagined she wanted to come back to me. I’m disappointed that it was all just some jerky time-traveller fuck-up from the future. I’m pissed that it was nothing but you all the time.’ I spat the words at Alia. I wanted to hurt her.

Her face crumpled further. But she said earnestly, ‘Michael,  she was there, in the hauntings, the visitations. Yes, I was the Witness. But what you saw was her. And the revenant, the flesh-and-blood resurrection - that was Morag too, Michael, in every way that it could be her.’

‘Ah, yes,’ Rosa snapped. ‘The revenant. And why was she  brought back?’ She used her sharp exorcist’s voice again. ‘You told me your name, but you have yet to tell me the full truth. What is your purpose, creature?’

Alia turned to me. ‘You are special, Michael Poole,’ she said. ‘You must know that by now - it is true, whether you like it or not. You are truly a pivot of history in this age, and your name is known into the far future.’

‘Here we go,’ Tom said, and he linked his hands behind his head. ‘The really nutty stuff.’

‘His descendants too,’ Alia said. ‘Your descendants, Tom.’

Tom wouldn’t even look at her.

I turned away. I really, truly, did not want to hear this. Maybe every kid dreams that she is special, that her name will be known for ever. It’s just a fantasy, an expression of adolescent yearning and uncertainty, something you grow out of. But now this Alia, this strange being from the future, was saying that for me, Michael Poole, it was so. It was as if every paranoid, grandiose dream I had ever had was folding down into this moment. But I did not want to be a fulcrum, famous for all time.

Gea said, ‘To be clear, you believe that Michael’s great contribution will be the hydrate project. The Refrigerator.’

‘Yes. But there is more.’

‘What else?’

‘The restoration of Morag was part of it. I have more to ask of you, Michael Poole, a grave responsibility... You will see.’ She glanced around at, our bewildered, angry faces. ‘But this is not the time. I will return.’

‘When?’ Rosa asked.

But Alia would only speak to me. ‘When you call me, Michael.’ And she disappeared. There was nothing left but the chair where Morag had sat, with the little vials of wine and salt, and a small heap of crumpled, abandoned clothing.

 

We sat back. Tom blew out his cheeks. Sonia was wide-eyed, silent - shocked but delighted, I thought, full of wonder.

John seemed angry, resentful. ‘I wish they had left us alone. These ape-people, whatever they are. This is the Bottleneck, for God’s sake. Don’t we have enough to do without dealing with the future as well?’

Rosa said, ‘But we may not have a choice. It is precisely because this is a time of crisis that Alia has come here. It seems we are important enough to merit visitors from the future - or at any rate, Michael is.’

John said, ‘I don’t want to know about the future. I don’t want to think of my life as just an archaeological trace, locked in stone. It’s my life. It’s all I have.’

‘I understand. But it can’t be helped.’ Rosa stood. ‘This has been a long session. I suggest we break, sleep, eat. We  will talk tomorrow.’ She eyed me. ‘And then you will summon back your admirer from the future, Michael.’

‘If I must,’ I said.

‘I think you do. For it appears you have a mission. How exciting,’ she said dryly. And, with a flourish like a stage magician’s, she vanished in a mist of pixels, just like Alia, if far more crudely.




Chapter 55

That night I lay down in my room, alone for the first time since the bombing. Morag was gone - if she had ever been there at all.

The exorcism and everything that had followed had been a roller-coaster ride for me. I was battered, bewildered, and resentful at everybody: Rosa for setting the whole thing up, Alia who had somehow engineered all this with her ‘Witnessing’ from the far future - and Morag for returning into my life in such an agonisingly incomplete way, and then leaving me again. None of which was fair, of course. Shit happens, I told myself, even such astounding shit as this.

Even Alia wasn’t to blame. She might look like a stretched orang-utan, but I had seen in her eyes, in the way she looked at me, that she was a person, fully conscious, fully formed emotionally. She was no doubt a product of her times and her society, just as I was. And I had seen, inexplicable as it was, that she was fond of me. It was as if I had developed a crush on Wilma Flintstone. What a joke.

As I drifted towards sleep, exhausted, my thoughts softened. It was in just this sleeping-waking condition that I had had so many glimpses of Morag in the past. But I knew that this time she would not come to me.

The next day I woke feeling drained. When I ordered the curtains to open, they revealed a day that was harsh even by Alaskan standards, with a sky like a steel prison roof. I had a sudden, sharp memory of a contrasting morning in Florida, a winter’s day full of bright cold sunshine, when I had gone out, age ten or so, to fly a kite or a Frisbee or a water rocket or some damn thing. I could hear the boom of Atlantic breakers kilometres out, smell the brine, feel the texture of the sand under my feet and on my skin. Every  sense open to the max, I was fully locked into the world, and I never felt so alive, so joyous. But I think I knew I wouldn’t always feel this way. I would age, my eyes would glaze over, my hearing clog, my fingertips crust over with dead flesh, and my body would become like a spacesuit, insulating me from the world. I knew it even then, and I dreaded it. And in time it had come to pass: this was my reality, my own aching, ageing body, a face like old leather, a head stuffed with cotton wool.

When I thought back over the events of the day before - an exorcism, for God’s sake, the strange appearance of Alia, all that allusive gabble about the future - it seemed foolish, an indulgence, like the memory of a dinner party where the talk got out of hand. It seemed to me that morning that Alia’s future was a bright and shiny bubble that had somehow burst in my head overnight. And reality was responsibility: responsibility to my real work, the hydrate project.

So I went to work.

 

I grabbed some breakfast at Deadhorse’s one and only coffee shop, and made my way to the offices EI had set up in a small three-storey block. I picked a cubicle, started up a softscreen with a tap of my fingernail, and put in a call to Shelley. While I waited for a reply I ran through my mail and other progress reports, trying to get a sense of where the project had gotten to while I had been absent in other realms.

Technically the project was going well. In a way the bombing had done us good; the lashed-up heart of our prototype set-up had been swept away, and Mark Two was proving to be a much sounder beast. We were beginning to look further afield too. We had started to talk to the Canadians about spreading our work out along their Arctic coast, and the Russian government had already given us permission to set up another pilot off the Siberian shore.

To obtain a mandate to roll out a global solution, it was the US government, the UN and the Stewardship agencies whose endorsement we really needed, of course. But once again poor, deluded Ben Cushman, our bomber, had probably done us long-term good. I thought that among the commentators  and opinion formers a consensus was emerging that, regardless of the environmental arguments, to allow our project to fail now would be a betrayal of Barnette, and of the others who had died.

That was all fine, but we still needed to make the case. And so we were starting to work with Gea’s sponsors towards a presentation to the UN. It would be made by Gea herself. Given the loss of Barnette, I couldn’t think of a better spokesperson for the cause. But it would be the first time an artificial sentience had addressed the UN General Assembly: quite an occasion. I wondered what form Gea would choose to incarnate herself. Presumably not my Uncle George’s toy robot.

‘How about like Alia?’ I said to Shelley, when she at last came on the line. I had downloaded a record of our exorcism to her. ‘Perhaps an ape-like post-human form would be a fitting symbol. All our futures are in the balance, et cetera.’

‘Yes. And if the crowd grows ugly she could climb a pillar and swing out the window.’ Shelley seemed to be multitasking: as she spoke to me she kept glancing aside, and I thought somebody just out of sight was passing her bits of paper as we spoke.

Shelley had been at her desk since six. She had always had those enviable reserves of energy, but since the loss of Ruud Makaay a vast burden of responsibility had fallen on her, and the lines around her eyes were disturbingly dark. ‘Hey, Michael,’ she said, ‘I don’t want to hang up on you but we’re kind of rapid-responding here. Is there anything else you need from me right now?’

‘I called to see what I could do for you.’

She eyed me; for a moment I had her full attention. ‘Look, Michael, we’re trying to ramp up to a production facility. We’re at a level of detail you can’t much help with. There’s always Gea’s speech; you could work on that, if you’re kicking your heels. But you have other stuff to sort out, don’t you?’

‘You know me too well,’ I groused.

‘Maybe. I know you’re sometimes tempted to hide, just as you’re trying to hide right now in work that you don’t need to be doing. But this Alia came for you, didn’t she? I think  you’re going to have to face that, and resolve it somehow, before you can move on.’

‘I know.’

‘Then get off the line and do it. Talk to you later, love you, g’bye.’ She turned away. ‘Now where the hell are the results of that last deconvolution -’ The image blanked out.

There was a call from John, waiting for my reply.

Shelley was right, of course. I tapped the screen, took John’s call, and immersed myself once more in strangeness.

 

John, Tom and I gathered in another small office. As drab as everything else seemed to be in Deadhorse, it was empty save for a small conference table and chairs, and a few softscreens on the wall. John and Tom looked as washed-out as I felt.

We were alone save for Gea, who trundled back and forth on the table-top, spitting toy-robot friction sparks. Gea was going to give us some preliminary results from her scanning of Alia’s manifestation.

I spoke to John, who had called us together. ‘I take it you didn’t want Sonia here.’

‘Tom agrees. This is a family thing, Michael. It’s about us, about Morag. She was your wife, Tom’s mother—’

‘Your lover.’

His face hardened, but he didn’t look away; for better or worse that awful truth was becoming embedded in the fabric of our relationship. ‘I know the future is mixed up in all this. Alia.’ He spoke the name like a curse. ‘But it’s about our lives, the three of us. So let’s try to start from that basis.’

‘And Rosa?’

Tom rolled his eyes. ‘Let’s keep it down to Earth, shall we?’

Maybe he was right. Three Pooles was probably enough craziness for any one room. I turned to Gea. ‘So where do we start? What is Alia?’

Gea rolled complacently. ‘First, she wasn’t a VR. No doubt she was a projection of some sort. But equally she was real, as real as you are, Michael. Her body responded to our attempts to scan it, with X-rays, MRI, thermal imagers, other technologies. She shed strands of hair! With that we were even able to perform a genomic analysis.’

Gea said that Alia was human - almost.

As Rosa had guessed, that ape-like form appeared to be an adaptation to zero gravity. In an evolutionary sense a starship on a long-duration voyage was like an island on Earth, where, for instance, stranded animals routinely become dwarfs to spread out a limited food supply among more individuals. So the crew found their children growing smaller. And, in low or zero gravity, as the generations ticked by the children’s forms had reverted to an ancient ape-like plan, with more of a balance of length between arms and legs - a design more suitable for climbing. Surprisingly, Gea said, the basic body-plan changes seemed to be the result of natural selection rather than deliberate engineering. I’m no evolutionary biologist, but it seems there are some changes the genes find ‘easy’ to make, such as relative growth rates, and faced with a challenging new environment selection reaches for the easy options first.

How strange, though, that these far-future people, projected into the unimaginable environment of space, had found their bodies reaching deep back in time for genetic memories of vanished African forest canopies.

John grunted. ‘Next time you see her, throw her a banana and ask her to do some tricks.’

‘Shut up,’ I said mildly.

Gea talked us through more subtle changes, all of which pointed to an advancement over the Homo sapiens standard model circa the twenty-first century. The skeleton had been redesigned; Alia had more ribs than I did, perhaps to hold her organs in place more effectively, and so avoid hernias. Although she was designed for swinging around in weightlessness, Alia had thicker bones, vertebrae, discs in her back. She would be less prone to osteoporosis than I was, and would do a better job of functioning in high gravity, if she had to. Gea showed us images of a redesigned throat. Alia had no epiglottis, but there was a raised trachea, a kind of extension to her windpipe, so that food and drink could never get mixed up with the air she breathed; she was very unlikely to choke.

There were detailed modifications to her eyes too. The optic nerve seemed to be attached to the retina more firmly,  so that there was less chance of suffering a detached retina, she had multiple eyelids, and there were rings of tiny muscles around Alia’s pupils. ‘She seems to have a zoom facility,’ Gea said dryly.

And Gea talked about Alia’s genome. Her existence was governed by DNA just as mine was, so we were both obviously products of the same lineage of life, both ultimately products of Earth. But Alia’s DNA showed divergences.

‘Some of these changes appear to be the result of genetic drift, of natural selection,’ Gea said. ‘But others appear to be engineered. We can only guess at the purpose of most of this. It may be she has a general regenerative ability, for instance. Cut off a finger, and another will grow in its place.’

John drew a softscreen towards him and made rapid notes. ‘Somebody ought to patent this stuff,’ he said. ‘Just a thought.’

Tom sneered. ‘Uncle, how crass to be thinking of commercial gain at a time like this.’

John was unperturbed; he had endured such insults all his life. ‘Only doing my job. If there’s profit to be made, why not by us?’

Gea moved on to still stranger aspects of Alia’s anatomy. Much of what she had described so far had been extrapolations of the human. But there were signs of much more peculiar developments. Gea had imaged hard, impenetrable knots in Alia’s bloodstream, motes that might have been technological, remote descendants of the nanomachines of our age, perhaps.

And there were even traces of other life forms in Alia’s body. For instance there was a kind of sheathing around portions of her nervous system, its function unknown - perhaps it was there for protection from deep-space radiation. It seemed obviously alive, and was based on an amino acid chemistry, just as Alia was. But it did not share Alia’s genome - indeed there was no trace of DNA to be found in it at all.

‘Alien life,’ I said slowly. ‘Not from Earth, because not based on DNA. She has a kind of symbiosis with alien life forms.’

‘So it seems.’

For long heartbeats we sat there, trying to digest this latest  bit of news. I think I was the most imaginative of the three of us, the most open-minded. But even I was struggling with this. Here was not just a woman from the future, here was ET - and not sitting in a flying saucer looking back at me, but wrapped around the neurons of this remote descendant.

‘All of this is evidence of advancement, in the broadest sense,’ Gea said now. ‘Many past developments of life’s capabilities have depended on symbiosis, the cooperation of one kind of life form with another, or even the incorporation of one into the other.’ Even complex cells were the result of one such merger, she said. Mitochondria, once independent creatures, were now used as miniature power plants within our own cells.

‘And so what might come next,’ I said, trying to follow her chain of thought, ‘is more mergers. Of our bodies with machines, biology with technology. Or of our Earth-derived life forms with life from another biosphere altogether, alien life.’

‘Just as we see with Alia,’ Gea said.

John scowled at the little robot. ‘I don’t think I like you telling me I’m inferior to that monkey woman.’

Gea said, ‘Then who would you like to tell you?’

Tom grinned, and I suppressed a laugh.

John leaned over the robot. ‘And what about you, sparky? If humanity is progressing onward and upward, what’s going to become of you?’

‘I suspect we artificial types will play our part in your development,’ Gea said, as unfazed as ever. ‘We know that Alia is actually far more intelligent than any modern human being. With all respect. We have the evidence of her speech for that, her “true speech”, the accelerated gabble we recorded from Morag. I strongly suspect that she is also more  conscious than any human alive today, in the truest sense. She has a deeper mind, and surely a deeper sense of herself. Some humans fear that artificial minds will make humans obsolescent. But Alia shows us that humans will not become obsolescent, any time soon. So what has happened? Perhaps there has been a competition with the machines, a selection pressure to become smarter.’

John said, ‘Or perhaps we absorbed you. Perhaps you’re just another symbiote.’

‘Perhaps. But we may have chosen not to participate in such a symbiosis. After all that is the great benefit of sentience - choice. And if that’s so, who knows what our destiny may be?’ And she rolled back and forth, a half-kilogramme of painted tin.

 

I spoke to Rosa later that day. She showed up in my hotel room, a small, dense, black figure. She listened patiently as I summarised what Gea had told us.

‘Even what Alia told us of cosmology made sense,’ I said. ‘Or at least it didn’t contradict what we know.’

I had been a cosmology fan all my life. I was encouraged by Uncle George, who said I was lucky to be alive at a time when cosmology was moving out of the realm of philosophy and into hard science. There had been the emergence of quantum gravity, and the great astrophysical satellite studies of the first part of the century that had mapped the relics of universal birth in fine detail, all of which had enabled us to put together a firm biography of the universe all the way back to the Big Bang. Of course being a fan of this stuff hadn’t helped me spot the approaching Higgs revolution, which had developed from this.

But as part of the new understanding, we knew the universe was finite.

I said, ‘We haven’t mapped the topology of the universe yet - that is, its shape. But for sure, a finite, closed form of the kind Alia hinted at fits what we know.’

‘Perhaps that finiteness is necessary for the development of life, of mind, in some way,’ Rosa mused. ‘If the universe were infinite, just dissipating into the dark, perhaps mind would simply fizzle out too. Perhaps everything is connected.’

‘Maybe you should ask Alia about that.’

‘It’s you she’s interested in, not me,’ Rosa said. ‘And what of the human future she sketched - these “Expansions” across the Galaxy?’

‘That seems all too plausible too,’ I said.

‘Yes,’ Rosa said. ‘We humans seem to have been an unstable lot from the beginning. Unlike other animals, even our hominid forebears, we aren’t content simply to find a role in  the ecology. And in the future, it seems, that same restlessness will drive us on beyond the Earth. We will encounter others out there, and those others will go the way of the mammoth and the Neandertal, their last relics incorporated into the very bodies of their destroyers.’

‘Um,’ I said. ‘Have you heard of the Fermi Paradox?’ This was an old conundrum, dating back nearly a century. The universe is so old that there has been time for it to be colonised many times over, before humans even evolved - so if extraterrestrial aliens ever existed, why don’t we see any sign of them? ‘One candidate solution is that there is a killer species out there, a voracious predator that swoops down and assimilates any culture foolish enough to attract notice. It’s a chastening thought that some day we may be the predators; we may be the instigator of a Fermi Paradox of our own.’

Rosa nodded. ‘But does it have to be that way? The way we lived in the Order will always have its critics. But the Order was able to deliver very high population densities, very large numbers of human beings living orderly lives, and all without harming anybody else. So I have first-hand experience of how humans can get along with each other without needing to trash the Galaxy to do it.’

I guessed I knew far more about her Order than she could imagine. But I didn’t want her to know about George’s manuscript; he had made it clear he had never told her about it. I changed the subject. ‘Rosa, you speculated about evolutionary purposes for ghosts, how maybe they evolved to help us through Bottlenecks of the past. Are you disappointed that the visitations are just -’ I shrugged ‘- technological after all?’

She smiled. ‘It is never a good idea to be disappointed by the truth. And besides, maybe I did hit on a deeper meaning. Perhaps the visitations, the Witnesses, did somehow aid us through those Bottleneck times, even if unwittingly. Perhaps humanity was able to survive, and grow to cover a Galaxy, precisely because the likes of Alia closed the time loops from past to future.’

‘That sounds like a time paradox.’

‘Alia is a traveller from the future. Her very presence here must be perturbing all our lives, already changing the future,  and yet she is here even so. What can be more paradoxical than that?’

‘Maybe. But that doesn’t help us much right now, does it?’ I got up and paced around the room, my thinking muddy, unsatisfactory. ‘The whole thing seems so old-fashioned. Welcome, O Visitor from the Incredible Year Five Hundred Thousand!... It’s a 1940s dream.’ I suppose I was thinking of George again, the heaps of decaying science fiction novels he had given me.

‘Those dreams were a product of the age,’ Rosa said. ‘The twentieth century was a time of cheap energy, of technological optimism. And so we dreamed expansive, progressive dreams. Now people turn inwards. The children are taught  to do so - all those introspection classes in the schools! We live in a time of constraint, when one dare not dream that things might be different, for any other possibility seems even worse than what we have.

‘But a deeper part of us knows that something is missing. We are a species that has lived through immense calamities in the past - vast climatic upheavals, huge natural disasters, plagues and famines, the rise and fall of empires. We have been shaped by such events. Even if we don’t realise it, we yearn for the epic, the apocalyptic. And now the epic has found us. Or rather it has found you, Michael.’ As always she spoke calmly, but her tone was warm.

‘You think I should call her back?’

‘Of course. What else is there to do? You must resolve this,  Michael. But you must not be humble before her.’

‘Humble?’

‘She has come here for her own purposes, her own agenda. But we don’t have to accept that agenda.

‘Perhaps even Alia has limits. We know so much more now than I ever imagined we would learn, when I was a child in the 1960s. And Alia, with a half-million years’ advantage over us, must know far more yet. But what of the deepest issues of all? Does she know why anything exists at all, rather than nothing? Before such questions, the details of cosmological unfoldings seem rather trivial, don’t you think? And if we can pose questions she can’t answer, perhaps Alia’s people are no smarter than we are, in spite  of their redesigned rib cages and alien symbiotes.’ Her eyes glittered, hard, knowing, sceptical.

 

That night, alone in my room, I called her. It felt absurd to be sitting on my bed, calling the name of a creature who wouldn’t be born for half a million years until after my bones were dust, if she ever existed at all.

Yet she came. There were no special effects, no flashes or bangs or swirls of light. One instant she wasn’t there, the next she was, a part of my reality as solid as the bed in my room, the table, the chairs. She looked out of place, though. With her slightly stooped stance and that long crimson fur hanging from her limbs, she still looked like an escaped ape. But she smiled at me.

She glanced around the room. She rubbed a cautious finger along the back of a chair, and tried sitting on it. But she wasn’t comfortable, with her knees tucked up and her arms dangling to the ground. So with a lithe, graceful swing, she leapt up to the tabletop and sat in a kind of lotus position.

She said, ‘I’ve Witnessed you all my life, but I don’t know much about your social protocol. It is OK to sit on your table?’

I shrugged. ‘It’s not even my table.’

‘You called me,’ she said. The warmth in her voice was obvious.

‘Did you think I wouldn’t?’

‘I wasn’t sure.’

‘Would you have come anyhow?’

‘No,’ she said firmly. ‘You had to call. You have to want this.’

I wondered, Want what? ‘Listen, Alia, if you’re from the future, why don’t you help us?’

‘Help you? How?’

‘We’re struggling to get through this Bottleneck. Our hydrate-stabiliser scheme is a lash-up; you must see that. Why don’t you give us some help - technology guidance, maybe?’

She eyed me, and I thought I could see the true answer in her expression. Because it would be as useful as handing a laser rifle to an australopithecine. She seemed to understand tact,  however. She said, ‘You don’t need our help, Michael. Not in that way. You’ll make it through without us. Isn’t that better?’

Maybe. But I had had to ask. ‘This means a lot to you, Alia. Your Witnessing of me, this visitation. I can see that.’

‘Yes—’

‘I mean a lot. Don’t I?’

Her eyes, in that mask of fur, were bright as stars. ‘I grew up with you. When I saw you, especially when you were unhappy—’ She reached out a strong, long-fingered hand towards me, then drew it back. ‘I wanted more. I wanted to touch you. Of course I could not.’

Shit, I thought. I found myself pitying her. But if I had to be Witnessed, maybe I was lucky to have happened on somebody who had affection for me. If I had found an enemy far down the corridors of time, the consequences could have been very different. Deep beneath these feelings of pity, though, I was angry, angry that my whole life had been fucked over by the carelessness of these future voyeurs.

And then Alia made it worse.

She leaned close to me. ‘Michael, once I was joined with the child. Morag’s second son. In Hypostatic Union, which—’

My son who died—no, John’s son. I felt cold. ‘You Witnessed  him?’

‘More than that. It was closer than Witnessing. I felt what he felt. I lived his life. He didn’t suffer. He even knew joy, in his way.’

I moved sharply away from her. ‘Christ. What gives you the right?’

She looked at me, shocked. ‘I wanted to tell you about him, to help you.’ Then she dropped her gaze, humbly. ‘I’m sorry.’

‘I... Oh, shit.’ How was I supposed to cope with this stuff? ‘Look, I don’t mean to hurt you. I know this isn’t your fault.’

‘You always wanted Morag. And in the end she was returned to you.’

‘Yes. But we weren’t happy. Perhaps it was impossible we ever could have been.’

‘I was sad for you,’ she said. She sounded sincere and I believed her. ‘But,’ she said, ‘it was because you couldn’t be happy with Morag that I’m here now. And why I must ask you to help us.’

‘Us? I don’t understand, Alia.’

‘There is much I must tell you,’ she said. ‘About the Transcendence. And Redemption...’

And as she spoke, a doorway to the ultimate destiny of mankind opened before me.




Chapter 56

When Rosa saw the virtual record of my latest conversation with Alia, she seemed electrified. She called us together. Once again the Pooles gathered in another Deadhorse hotel room: me, Tom, John, and Aunt Rosa projected from Seville.

This time Tom had wanted to bring Sonia, but she ducked out. Somewhat to my surprise, Gea dropped out as well this time. She gave the same excuse as Sonia: ‘Family business.’ But by ‘family’ Gea meant not just us Pooles but the human family. This was an issue for the species, and our artificial companions weren’t going to be able to help us now. A deep instinct, though, prompted me as usual to bring in at least one independent mind, in Shelley Magwood. She griped about how busy she was, but she came anyway.

They had heard Alia’s strange invitation to me, recorded by the hotel’s security systems and by monitors Gea had left with me. We played it through again.

The record was hard for me to listen to over again, in that room, with us all sitting around a scuffed table-top, with cups of coffee and bottles of water and softscreens. ‘I can’t believe we’re doing this. It’s a cold Alaskan day. A Monday.  This morning I ate Cheerios and drank coffee and watched football highlights. Out there people are taking their kids to school and putting in the laundry and going to work. And here we are talking about how we’re going to deal with the far future of mankind. Are we all just crazy?’

John grunted. ‘What do you mean, we? It’s you who’s being subpoenaed by the ape-people, as far as I can make out.’

Shelley was tapping at a softscreen on the table-top. She murmured, ‘Nobody’s crazy. I saw the records Gea has  been making, and her analysis of Alia, the chimp-thing. I don’t know what the hell is happening here. But this is real.’

‘OK,’ said Tom. ‘But even if you buy all that stuff, now we have to go one jump further. We have to believe that this - Transcendence, this mish-mash of super-brains - wants my dad to save them. My dad, sitting there like a barrel of goose fat, being summoned by the far future to save mankind.’

‘Nicely put, son,’ I said.

‘It’s another cliché, Dad. Like those old stories you used to read me as a kid. The decadent humans of the far future need our primitive vigour to save them.’

‘You enjoyed that stuff at the time,’ I said defensively.

‘Yes, but as stories. Not as a career move.’

Rosa, dark, intense, solemn, said, ‘Shelley is right. We all saw Morag - so did the world. And we Pooles saw Alia. Our best strategy is to assume that everything we have been told is real. Suppose, then, that Alia is telling the truth. Suppose that all of human history, folded back on itself, really is funnelling through this moment, into the conscience of one man, of Michael Poole. Suppose it is true! The question then is, what must we do about it?’

John surprised me by being constructive. ‘In my business the key to success is to work out what the other guy really wants - your client, your legal opponent, the jury, even the judge. You may not be planning to give him what he wants, but if you know what it is you have a chance of manipulating him. So I think we have to consider what this “Transcendence” of Alia’s, this vastly advanced composite entity, might  want.’

Shelley was scanning through material on her softscreen. ‘That’s not so easy to answer. Since Michael asked me to join in with this, I’ve been digging up old references on how we thought far-future beings, or maybe advanced aliens, would behave, what they would do. And you know what? All we ever did, it seems to me, was to project ourselves up into the sky.

‘Look at this stuff.’ She displayed some table-top VRs for us. ‘Here you have Dyson spheres, cultures taking apart worlds to enclose their suns and so trapping every bit of  energy. And for what? Living space, uncountable trillions of square kilometres of elbow room. This isn’t the future,’ Shelley said, ‘these are the concerns of the mid-twentieth century, about energy supplies, demographics, population explosions, painted over the sky. And all Dyson was talking about was the infrastructure of a civilisation. He didn’t seem to have much to say about what an advanced culture would  do with all this room.’

Tom nodded. ‘Except to fill up the Galaxy with endless copies of its own kind. Just as we do.’

Rosa said, ‘But there are other precedents in our intellectual history of attempts to analyse the motives of more-than-human minds.’

John pulled a face. ‘I have a feeling you’re going to get all theological again.’

Rosa smiled, aloof. ‘Isn’t that why I’m here? There can be no more superior intelligence than God’s. What is Christian theology but a two-thousand-year-old quest to read His mind - what is our devotion but an effort to understand His desires and to act accordingly?

‘Believe me, the universe Alia comes from, a universe that may soon be dominated by a superior consciousness, really isn’t so different from the universe imagined by Christians. For example the old Fermi Paradox has much in parallel with the much more ancient conundrum of silentum dei. Bertrand Russell was once asked how he would respond to God if he were called to account for his atheism. Russell said he would ask God why He should have made the evidence for His own existence so poor.’

‘And we want to break the silence,’ Shelley said.

‘Yes. We long to talk to the aliens, as we have always longed to talk to God.’

John glared at her. ‘I can’t make you out, Aunt Rosa. You’re a priest, but you seem to put the subject matter of your own faith into the same box as wacko UFO stuff. I can’t tell what you really believe.’

She wasn’t fazed. ‘I didn’t have to check in my cerebral cortex at the door of the seminary, John. It’s possible to have a mind, to be able to think, and to have faith. And even if the premises of my religion, of all our religions, have been  wrong, perhaps our thinking about God has served a profound purpose if it has been a kind of vast practice run, to prepare us to deal with the real gods out there.’

‘Even if they are our own future selves,’ Shelley said, her voice small.

 

Rosa said now, ‘I believe that everything about this strange situation is summed up in the two key words Alia used in her pitch to Michael: Redemption, and Transcendence.’

Transcendence: what could it possibly mean?

Rosa said, ‘It’s a word that has various definitions in philosophy. But Kant’s notions have the ring of prophecy, I think. Transcendent: beyond the sphere of human knowledge or experience, above and independent of humanity, indeed independent of the material universe itself. From Alia’s hints it certainly sounds as if the Transcendence will have many of the attributes we traditionally ascribe to our gods. But it is arising from humanity; it has embarked on a journey whose final end, perhaps, isn’t clear even to it. And so it is an evolving god.’

She talked of a nineteenth-century German philosopher called Schelling, who had been responsible for the introduction into philosophy of ‘evolutionary metaphysics’. What if God can grow, can change? And if so, what must He change  into?

John said, ‘I thought God is eternal, and hence unchanging, as measured by our petty notions of time. How can an eternal God evolve from anything into anything else?’

But old Schelling, it seemed, had had an answer to that. His God was the first and the last, the Alpha and the Omega, but the Omega state was in some sense contained within the Alpha. The only difference was in the expression of that potential. Rosa spoke of the unevolved God as deus implicitus,  and His final state as deus explicitus; the two states were different expressions of the same identity.

‘And Schelling imagined that the universe evolves along with its god. In its final state the cosmos will be fully realised, every potential fulfilled - and it will be at one with its god. It is as if God realises His own true potential through the vast self-expression of the universe. Perhaps these  ideas foreshadow the entelechy of the Transcendence Alia described to Michael ...’

I was starting to get rolling-eye signals from Shelley. ‘I don’t know if this is helping us any,’ I said to Rosa.

She nodded. ‘Then consider Pierre Teilhard de Chardin. Palaeontologist, theologian, Catholic mystic.’

John sighed. ‘A regular Swiss army knife among wackos.’

Teilhard had imagined that the goal of mankind was to cover the Earth with a new layer of mind, of consciousness, which he called a noosphere. With time the coherence of the noosphere - the organisation of a kind of psychic energy - would grow, the ‘planetisation’ of mind would proceed, until at last a new plateau of integration would be reached.

‘A singularity,’ Tom said. ‘The noosphere would emerge through a singularity.’

‘He didn’t use that language,’ Rosa said. ‘But, yes, that’s the idea. So de Chardin spoke of earthbound humans becoming gods. And then there have been thinkers who have imagined a different sort of transcendence for mankind, a transcendence through an escape to the stars.’

She told us about a Russian tradition of thinking, dating back to another nineteenth-century thinker called Nikolai Fedorov. He had drawn on Marxist historical determinism, socialist utopianism and deeper wells of Slavic theology and nationalism to come up with a ‘Cosmism’ which preached an ultimate unity between man and the universe. Space travel was thus a necessary evolutionary step en route to our merging with the cosmos.

Fedorov’s thinking had fed into the work of Konstantin Tsiolkovsky, the ‘father of astronautics’. Tsiolkovsky had tried to turn Fedorov’s cosmic theology into the precepts of an engineering programme: all the way to godhood with hydrogen-oxygen rocket motors. These strange, deep ideas had actually translated themselves into imperatives for the real-world Soviet space programme. To Americans space was a frontier, a place you went to explore, to colonise; to the Russians, space was a place you went to grow, as a spirit and a species.

Shelley started to argue with Rosa about some of the details.

There was something compelling in these old visions, I thought, these strange hybrids of theology and futurology and astronautics, of Christ and Marx and Darwin. Maybe they were products of their time, the struggles of thinkers born in an age dominated by religious thinking to cope with the great empirical shock of evolutionary theory, and the dreadful lesson of the geologists and astrophysicists that the universe was vast and indifferently old.

And maybe, just maybe, Rosa was right, that in all this muddled thinking done in the past we could discern, dimly, the patterns of the future. Alia’s Transcendence sounded like nothing so much as a mixture of Teilhard’s noosphere and Tsiolkovsky’s Homo cosmicus, mankind projected into the stars, laced with a touch of Schelling’s evolving deity.

John interrupted Rosa. ‘All this antique fluff doesn’t matter a damn,’ he said. ‘Let’s cut to the chase. We’re talking about what an advanced culture, an advanced super-human mind, might want. What does this Transcendence want with Michael?’

Rosa said, ‘I believe that’s where Alia’s second key word comes in. Redemption.’

 

John said, ‘Another oppressive old Christian concept.’

‘It’s an old idea, certainly,’ Rosa said. ‘But oppressive? That depends on the theologian you follow.’

In Christian theology mankind had become distanced from God by our primordial sin, the sin of Adam. ‘And so we need redemption,’ Rosa said. ‘The goal of which is atonement - which means, literally, to make as one, to unite us once more with God. And that, some would say, was the purpose of the life of Jesus Christ.’

From the moment Christ died, it seems, His followers have been debating what exactly His death was for. Why did Christ have to die? If it was to achieve atonement with God, then how, exactly?

The earliest theories, dating from the first fathers of the Church, were crude. Perhaps Jesus was a sacrifice - and after all in His time Jewish temple rituals had been big on sacrifices. Maybe Jesus was a kind of bait to trap the devil, a triumphant moment in God’s long war against Satan. Or  maybe Christ was even a kind of ransom payment for our sins, paid not to God, but to the devil.

In the eleventh century Saint Anselm had come up with a more sophisticated idea. It was called ‘substitutionary atonement’, Rosa said. We still owed a ransom, but now the debt was to God, a ‘satisfaction’ for the great insult of our sins. But the trouble was we were too lowly even to be worthy to apologise. So God recast Himself into human form. Christ was a kind of ambassador for mankind - a ‘substitute’ for our lowly selves - and, being God Himself, He was able to deal with God as a kind of equal.

I think we all bristled. John said, ‘It sounds feudal to me.’

‘Plenty of people would agree with you,’ Rosa said.

By the time we reached the Enlightenment in the eighteenth and nineteenth centuries, there was a new mood, a notion that humans could better themselves by our own efforts - and therefore we ought to live in a universe where that is possible. Now Jesus’s sacrifice was not any kind of ransom or payment; it was an example of how we could grow closer to God, through love and self-sacrifice. ‘Exemplary atonement’, Rosa called this one.

‘So we’re no longer in debt,’ Shelley groused. ‘We’re just too dumb to see what we ought to be doing.’

John asked, curious, ‘And what do you believe, Rosa?’

She considered. ‘I don’t believe the purpose of Jesus’s life was to be any sort of sacrificial lamb,’ she said. ‘The true legacy of His life is His message, His words. But historically the more sophisticated theories of atonement certainly completed Saint Paul’s great project of turning the cross from a symbol of horror to an icon of love.’

‘Quite a trick,’ John murmured.

I said, ‘And you think somewhere in this there is a lesson for us, for me, in dealing with Alia’s Transcendence.’

‘There may be,’ Rosa said. She leaned forward, gazing at me, and I realised she was coming to what she had called us together to say. ‘I have tried to interpret what Alia said to you, Michael. And I have come to believe that the network of linked minds she describes has not yet passed through its singularity. It is on the cusp of Transcendence. For now, they  are still human, or as human as Alia is. But soon they must shed their humanity. And they know that with godhead will come remoteness.’

‘Ah,’ Shelley said. ‘So we aren’t falling away from God. God is receding from us.’

‘So that’s it,’ Tom said. ‘The Transcendence can’t bear the coming separation from humanity.’

‘Not with unfinished business hanging over it, no,’ Rosa said. ‘It is remorseful, perhaps. Regretful. Who knows?’

I said, ‘I still don’t see what is has to do with me.’

Rosa said patiently, ‘The Transcendence wants redemption, Michael. In the Christian mythos, the redemption of mankind was achieved through the sacrifice of one man.’

‘Oh,’ I whispered. ‘And this time it’s me.’

Everybody started talking at once.

 

Rosa said to me, ‘Think what this means, Michael. I listened carefully to the way Alia described all this to you. You would be a “representative” of mankind, in some way.’

Shelley said, ‘That sounds like the feudal stuff. What did you call it?’

‘Substitutionary atonement, yes. Michael will be our champion before the Transcendence, somehow able to deal with it as an equal, as Anselm imagined Christ negotiated with God over mankind’s sins.’

‘But what does it want me to do? Apologise?’

‘Oh, I don’t think you have to apologise for anything,’ Rosa said. ‘It is the Transcendence that is seeking redemption - not the other way around.’

‘So it wants to apologise to me? For what?’

‘You will have to find that out.’ Her face was close to mine; she stared at me, intent, hungry. ‘But this is why you must become elevated to the Transcendence yourself, Michael, so that you will be worthy of absolving the Transcendence, as no mere human could be.’

My sense of unreality deepened. I whispered to Shelley, ‘Why couldn’t I just think I was Napoleon Bonaparte?’

Shelley grabbed my hand. ‘Michael, I’m not about to let some posse of super-humans nail you to a metaphysical cross.’

‘But there may be no choice,’ Rosa said.

I said, ‘This is insane, Rosa.’

‘Yes,’ she said urgently. ‘That is precisely what it is. Insane.  The Transcendence may be reaching for godhood, but it is somehow flawed, Michael. Otherwise, why would it put itself through such anguish, such contorted apologising? Yes, it is probably insane. But it is powerful, remember. We know it can reach around the curve of time. We know it can bring the dead back to life. An insane god is unimaginably dangerous. That is why we must find a way to deal with it.’

John stared at her, and burst out laughing.

‘I understand how you feel,’ Rosa said. ‘Really I do. This is too big for us to imagine. But this strange responsibility has descended on us nevertheless.’ Earnest excitement showed in her face. ‘We find ourselves at the fulcrum of history, Michael. You do.

‘I know you are full of doubt. I know you don’t feel you are up to this challenge. You fear you may be carried away by megalomania; you don’t even trust yourself. But you will do this, Michael. You will call Alia again. You will let her take you into the Transcendence itself. You will do it, won’t you? I can see it in your eyes. It isn’t in your heart, your soul, to turn away from this ...’

I hated myself for it. I couldn’t bear even to look at Tom, or John, or Shelley, those representatives of my common sense, my conscience. But Rosa was right. She knew me too well. Even if the ghost of Morag hadn’t been involved, I would have gone diving in there.

Rosa said, ‘Just remember the Transcendence isn’t omnipotent.’

‘It isn’t?’

‘We know that. The substitutionary atonement it is seeking proves that much: we surpassed that in the sophistication of our thinking centuries ago. We are small, slow, stupid, weak compared to the Transcendence. But there is at least one way in which it is inferior to us. Michael, you can deal with it.’

As we broke up, John had one more question for Rosa. ‘Suppose all this is true. That the future folds over onto the present and the past, that our far-future descendants will  become godlike. What chance will you Catholics have then? The game is up, isn’t it?’

Rosa smiled thinly. ‘The Christian Church survived the fall of Rome, and the science of Aristotle and Newton, Galileo and Copernicus and Einstein. Catholicism even survived Martin Luther. I think we will survive this.’

And she disappeared.

 

Tom came to me. He didn’t bother even to ask whether I was going to do it. ‘When,’ he said. ‘Tell me when, Dad.’

I shrugged. ‘Why wait? I’m not getting any braver.’ Not that I was sure if I needed courage; if something is so far beyond your imagination, it’s hard even to fear it. ‘You aren’t going to call me an instrumentalist again, are you, Tom?’

‘No. I can see you aren’t doing this for yourself, not at any level. You’re doing it for the same reason you went straight back to the hydrate project after the bombing. You’re going to do it because you think you have to.’

‘The Transcendence chose me...’

‘I know.’

‘But I’m sorry, Tom.’

‘For what?’

‘Because I’m going off and leaving you again. Same old story.’

‘OK. But at least I have warning this time. Have you got any dinner plans?’

That took me off guard. ‘I guess not. What are you thinking, a Last Supper?’

John and Shelley joined us. John said, ‘A last beer may be a better idea.’

Shelley put her arm around my waist. ‘Do you think it will make any difference if you have to go off and slay demons in the far future with a hangover?’

‘It might actually help,’ I said. ‘OK, first round on me. What do you prefer, water or wine?’




Chapter 57

Leropa and Alia walked in the lengthening shadows of the cathedral’s titanic ruin.

‘So you visited Michael Poole.’

‘It was - strange. Difficult. I believe Michael Poole will do what we ask of him.’

Leropa eyed her. ‘And that pleases you?’

‘Shouldn’t it?’

‘There is one corollary to our discussion I didn’t want to raise in front of your sister,’ Leropa said.

‘Corollary,’ Alia said dismissively. ‘The Transcendence believes it is a creature of love. But its language is all logic.’

Leropa raised a hairless eyebrow. ‘Let us talk of logic, then. You are not the first to have pointed out the ultimate logical flaw in the Redemption programme.’

‘Yes,’ Alia said. ‘No matter what you do, even if you change history to eliminate every element of suffering, the suffering will still exist—’

‘In a wider universe of possibilities. Yes.’

‘So Redemption is impossible.’

‘Not necessarily,’ Leropa said. ‘Your sister was right to intuit that the Redemption is not for those who suffered long ago; it is for the Transcendence itself. It is hoped - but it is only a hope - that somewhere in the Levels of Redemption might be found sufficient solace. At some point we might be able to say, even if the Redemption is not logically complete,  this is enough. And it will be possible at last to look to the future - to look outward, not inward.’

Alia nodded. It was a valid hope. ‘But if that point is never reached? If there is no solace to be found? What then?’

Leropa sighed. ‘If suffering exists, no Redemption may be possible. But need it have been so? What if humans had never  existed at all? What if the Earth had remained lifeless, like its lost Moon? Then there would have been no suffering to atone, no evil to redeem - no sin to expiate. Perhaps that would be a better state of affairs than to allow ineradicable suffering to exist, without the possibility of healing.’

Alia stopped in her tracks. ‘Are you serious?’

‘It is the final stage of Redemption, its ultimate logic. We call it the Cleansing. It is not that mankind will cease to exist,’ said Leropa quietly. ‘It never will have existed. And it could be arranged quite easily. Remember, the Transcendence can restore the dead to life, with a mere gesture. This final solution is almost elegant. Economical.’

A cold anger burned in Alia. ‘Is this where logic has led the Transcendence - to love mankind so much that it must be eliminated?’

‘This is only a possibility,’ Leropa said. ‘But in what is to come, you must always remember that this dark possibility is there - if Michael Poole fails.’ She raised her hand, curling fragile fingers.

Alia imagined consequences flowing from that gesture, flowing out across space and time, to the far future and into the deepest past. Leropa was a small, hunched-over woman in a worn, shabby robe, shuffling through the debris of an immense ruin. And yet she held the fate of all mankind in her bony hand.




Chapter 58

Transcendence is—

I can’t say. The words don’t exist in my head. What is it  like, then?

It is like stepping off a cliff. Or like suddenly plunging into a shocking new medium, like ice-cold water. Or like the instant your first child is born, and you hold him in your arms, and you know your life isn’t your own any more, and never will be again.

It is like waking up. When I looked back on my entire life up to this point, it was as if I had been dreaming. I saw all my perceptions of the world, and even my experiences of my inner world, for the partial fantasies that they were. And I knew that if I ever got out of this strange state of new consciousness, it would be this that seemed like a dream.

I felt oddly confident, even though I knew I had come to a place beyond my comprehension. I could cope with this, I thought.

But where had I come to? If I had awoken from the dream of human existence, if I had opened my eyes for the first time - what did I see?

For now, nothing. It was not as if I had my eyes closed, but more as if I had my gaze averted, my head full of thoughts of other things. I couldn’t see anything because I wasn’t looking; it was a matter of will. I lifted my metaphoric head. I focused my metaphoric eyes. And I saw—

Light. It flooded into my mind, brilliant, searing hot. My mote of confidence was scorched, shrivelled, blasted. I tried to scream.

 

The light faded. I was back in my state of unseeing again.

‘I know what you would have said if one of your students  at Cornell had gone plunging in like that.’ The voice, gentle, dry, came out of nowhere, with no source. I wasn’t hearing it, I couldn’t turn my head towards it. Yet it was there even so, a voice in a dream.

‘Morag?’

‘Alia,’ she said, a gentle regret shading her tone. ‘I am Alia. I am here with you, to help you.’

‘I’m glad,’ I said fervently. ‘So tell me what I’d have said.’

‘You’d say, Walk before you run.’

‘Quite right too.’

‘I blame myself,’ she said. ‘When I was first immersed in the Transcendence, I had had months of training - of mental discipline, and of development of various faculties. Also I have half a million years’ evolutionary advantage over you, Michael. No offence. And I found it overwhelming, that first time. For you it is all but impossible.’

‘So teach me how to walk, Alia.’

‘One step at a time.’ I felt a gentle pressure, as if a hand had cupped my chin to lift my head, as if I were a child. Metaphor, metaphor. But metaphors are fine if they help you understand. ‘Look now.’

I saw a black sky full of stars, all around me, above and below. It was as if I was a stranded astronaut taken far from Earth and left drifting in space. I had no sense of vertigo, though; perhaps that had been edited out. The stars were scattered deep through three dimensions, but they were a uniform colour, a kind of yellow-white. I began to make out patterns, groupings, tentative constellations.

‘Stars. But they aren’t stars, are they? Just another metaphor.’

‘A metaphor for what?’

It was obvious. ‘The Transcendents. The individuals who contribute to this group mind. Like us.’

‘Like me,’ Alia said. ‘Not quite like you.’

‘Am I not a star?’ I felt unreasonably disappointed. ‘Twinkle, twinkle.’

‘Oh, yes,’ she said. ‘But a special sort of star.’

The stars began to drift around me. Now they were like fish in some vast dark aquarium. The patterns they made  became clearer, swoops and whirls and sketches of light. And each of them was a mind, I marvelled. I knew the principle. The Transcendence was not a simple pooling of minds but a dynamic network, of which these stars were the nodes. The greater awareness of the Transcendence itself was an emergent property of the network, arising from the community of minds, yet not overwhelming them individually. It had something in common with an anthill, I thought - or even Uncle George’s strange Coalescence.

‘Everybody sees something like this,’ Alia said. ‘Nodes, networks ...’

I wanted to see the Transcendence itself. I looked up.

I saw more stars, swarms of them flocking in patterns that elaborated scale upon scale, rising up as far as I could see. And at the very limit of my vision the shifting constellations seemed to merge into a mist, and then a bright point. That ultimate unity was the consciousness of the Transcendence itself, arising out of the interactions of the community of star-minds on which it was based.

When I looked around I could see the same point-like unity in every direction. An impossible geometry, of course, but a neat metaphor.

At Alia’s subtle nudging, I widened my perceptual field still further. Moving through the flocks of stars were darker shapes, more elusive. Sometimes the stars would settle on their velvet surfaces, and I would make out the glimmer of an outline, a complex morphology. But then the stars would rise up again like startled birds, and the form would be lost.

‘These are the structures of the mind of the Transcendence,’ Alia said. ‘Ideas. Beliefs. Understandings. And memories —many, many memories.’

I saw one form that was a little different from the rest - compact, almost glimmering, like a multi-faceted jewel, but of jet black. It was like a bit of polished coal. ‘What’s  that?’

Alia sounded as if she was smiling. ‘Take a look.’

I didn’t know how to. But even as I framed the desire I felt myself falling towards the jewel-like knot of knowledge.

I felt a surge of new understanding - a moment of insight, like a breakthrough after years of study in some arcane  subject, or the sudden clarification when the solution of a puzzle becomes obvious. This glimmering knot of understanding contained all of physics. In that moment I enjoyed a deep understanding of the fabric of the cosmos, from the minuscule symmetries of the fundamental objects from which space and time were ultimately constructed, all the way to the jewel-like geometry of the universe as a whole - although now I saw that those two poles of structure, large and small, were in fact one, as if all of reality were folded together on some more abstract scale.

But even as I wallowed in this joyous understanding, a part of me noticed features a physicist of the twenty-first century would have recognised - even an engineer like me. Our basic map of the universe’s composition was here, the proportions of dark energy, dark matter, baryonic matter, as determined by our space telescopes; and I made out the familiar milestones of the universe’s evolution out of the initial singularity, through stages of expansion and cooling, all the way to the matter-dominated age that had given rise to humans. Our theories were partial, just gropings in the dark, each tentative explanation like the light scattered from one facet of this ultimate jewel of understanding. And yet we got some of it right, I thought with a surge of pride, we primitives on our single, muddy, messed-up little world.

That sense of pride quickly dissipated when I saw that this jewel-like structure of knowledge, this ‘ultimate truth’, was  ancient. The total understanding dreamed of by the physicists of my time, the limits of their imagination, had not only been achieved, but long ago - and it had been overshadowed by deeper mysteries yet.

Reluctantly I pulled away. I tried to remember, to hold onto some glimmering of this ultimate understanding, but already it was melting like a snowflake cupped in my hand, its beautiful symmetries and unity lost. Already I was forgetting.

But I wasn’t here for physics, but to confront mysteries of the human heart - and the superhuman.

Alia said gently, ‘Michael, I think you’re ready.’

‘Ready for what?’

‘To meet the undying.’

Dread gathered in my heart. But you asked for this, Poole, I told myself. ‘Let’s get it over.’

 

‘Hello, Michael Poole. I regret I was born too late to meet your most illustrious descendant...’

This was Leropa, then. The undying spoke as if from shadows. I didn’t want to see her any more clearly.

‘I don’t understand how I’m talking to you,’ I said. ‘Or Alia, come to that. We’re all part of the Transcendence - aren’t we?’

‘The Transcendence is a mind, Michael, but it is not a human mind. There is no reason why a mind must have a single pole of consciousness - as your pole of awareness feels like a mote lodged for ever behind your eyes.’

But, I thought uneasily, even in my time minds aren’t so simple. Maybe we three are like multiple personalities screaming at each other inside the head of a schizophrenic.

‘Or perhaps we are emblems,’ Leropa said. ‘We stand for certain traits of the Transcendence, as it tries to resolve the internal dilemma over the Redemption, which Alia so acutely identified.’

‘In which case I might be no more real than a character in a Platonic dialogue? Charming. What traits?’

‘I am the purpose of the Transcendence. Its will. And you, Michael, are its conscience. We are here to debate the Redemption.’

And to understand the Redemption, she said, I had to understand love. Again I felt feather-touch on a metaphorical chin, a ghostly finger directing my gaze to new horizons.

Through its closed cosmology the Transcendence was cognisant of the universe as a whole, of all of space and time, the whole of the human past. And now it showed me that past. I was dazzled by the great portrait; I longed to turn my metaphorical head away.

But I began to make out broad aspects. It all sprang from a deep root, the long prehistory of humankind on Earth, a root that emerged from down deep, rising through forms of hominid and ape and animal - not lesser, each of them was perfectly adapted for the environment it found itself  in, but steadily acquiring an elusive quality of mind. That deep dark Earthbound taproot culminated in my own time, like a shoot bursting out of the soil. History after my day was a tangle of foliage that sprawled across the face of the Galaxy - knotted, fecund, vibrant, full of detail, from the rise and fall of empires and even species, down to the particular experience of a small child wandering along a beach by the light of a blue-white star a thousand light years from Earth. Again I longed to remember. Just the fact that humans would live so long and come so far would have been beyond the imaginations of most people alive in my own cramped and dangerous century.

But it was a saga full of tragedy. I saw the scars of war, and of mindless natural disasters, where trillions of human lives had been destroyed, as trivial as needles on a burning pine tree.

Leropa said, ‘Look at it all, Michael Poole. Look at these particles of humanity trapped in suffering. And the Transcendence loves every one of them. How can the Transcendence face the infinite possibilities of the future, when its past is knotted up with blood and pain?’

It was the paradox of a god born of human flesh and blood. To achieve full awareness the Transcendence had to absorb every human consciousness, even far into the past. And that meant it had to absorb all that pain.

‘It will be born a wounded god,’ I said. Just as Rosa had intuited. It was an unthinkable outcome.

Leropa said, her voice silky, ‘One way or another the Redemption must be completed. And if atonement cannot  be achieved then it would be better to make a simplifying choice.’

I knew what she meant. ‘If you don’t exist, you can never suffer.’ The ultimate simplicity of extermination.

‘The Cleansing is within our grasp, if we will it to be done.’

I was within the Transcendence, yet I was the Transcendence. For a brief moment I shared its huge ambitions, and its limitless fears - and I faced its dilemma. In that moment I fully accepted Leropa’s logic. History must be cleansed, one way or another. And it must be done now...

But Alia whispered in my metaphoric ear. ‘Michael. Wait. Think. What would Morag say?’

Morag?...

‘You always were a berk, Michael Poole.’

 

I imagined I could see her, a kind of elusive shadow glimpsed from the corner of my eye.

‘A berk? Charming.’

‘You always have to meddle, meddle, meddle.’

‘If you’re going on about the hydrate project, I get enough of that from Tom.’

‘Not that. I admit that’s necessary. But it had to be you  doing it, didn’t it, Michael? It fit your personality like a glove, didn’t it? An excuse to tinker. You were always mucking about at home too. All those pointless do-it-yourself projects you never finished.’

‘Morag—’

‘Your half-built conservatory, that you abandoned because you ran out of money. Or the way you changed half the windows in the house, then left the rest because you got bored. Or the way—’

‘Morag. Is this going anywhere?’

‘And now here you are fiddling with the whole of human history. You think it’s a coincidence that this weird old woman picked you? Of course you’re going to want to plunge your hands in up to the elbows. It’s what you do. You’re a meddler, Michael. An instrumentalist.’

I sighed. ‘You always go over the top, don’t you?’

‘All right. Put it this way. You’re childish. You’re like a kid in an art show. You want to touch the paintings, scrape bits off, deface them, draw your own copies, put them in new frames. Because you’re not mature enough yet just to sit back and enjoy the art without fiddling with it.’

I thought that over. ‘But that’s what we’re like. Humans, I mean. We’re a species who do things.’

‘Not necessarily,’ Alia said now. ‘There are other ways to be.’ And she widened my perspective yet again.

There was a spectrum of minds, here within the Transcendence itself, and yet more beyond its still-expanding walls. I sensed these different minds as if hearing voices at  the ends of long corridors. All of them were human or post-human, and most were more or less like my own. But they incorporated other ways of thinking, other ways to live. The strange Coalescents in their vast hives, fecund, static, were one example; they were here.

And with Alia’s gentle guidance I came on a people, a branch of mankind, who had long ago settled on a world in the Sagittarius Arm. It was a water-world, like an Earth drowned under an almost global ocean. The people here, post-people anyhow, had given up clothes and spaceships and even tools, and developed bodies like otters, and now spent all their lives in the endless calm of the water.

Alia said, ‘They gave up their minds. They knew it was happening. What you don’t use, you lose. But they didn’t care...’

I didn’t understand. ‘They could do so much more. They once did. But they put it all aside. And they’ve left themselves vulnerable. A volcanic spasm, an asteroid strike—’

‘They don’t care! They have the present, they have each other, and that’s enough.’

‘So why bother getting smart in the first place?’

‘Because there are circumstances where it is the only choice.’

Humanity’s chimp-like ancestors had been kicked out of their ancestral forests by climate change. The savannah was a harsh environment, where you were exposed to extremes of temperature, easily spotted by predators, and where water and food sources were scattered far and wide. In order for humanity to survive, its intelligence had to mushroom.

‘You need to be smart, if you’re adrift in a hostile environment,’ Alia said. ‘But if you ever manage to stumble off the savannah and back into the forest again—’

‘You can give up your mind,’ I said.

Morag said, ‘I think I understand. Birds give up flight whenever it’s safe, if they happen to flap to an island without predators. Why not intelligence?’

Curiously I turned to the seal-folk flipping and gliding in their world-ocean. Their shining, shallow thoughts were contained within the Transcendence’s awareness; cautiously I sampled them. I tasted contentment, as delicious and  ephemeral as the salty flesh of a fish. Yes, for these post-people it was enough. Life had no goals, for them; life was a process, whose only purpose was to be relished.

Alia said, ‘Michael Poole, are you seriously telling me they  need to be redeemed? From what?’

‘But I still don’t understand,’ I said. ‘Intelligence isn’t just a tool. Knowledge is worth having for its own sake... isn’t it?’

Morag brought back the jewel-like knot of wisdom that represented the Transcendence’s physics. ‘Take another look.’

Again I peered into the mass of ancient wisdom. But this time, under the guidance of Alia and Morag, I looked deep into the heart of the jewel - and I discerned a tiny, crucial flaw. There were limits to understanding by any mind - human or post-human, even Transcendent. This was incompleteness: no mathematics, a logical construct of the human mind, could ever be made whole or completely consistent. Because of this, you could prove that there were limits to what any conceivable computer could do.

But a mind was at heart an information-processing system - so no mind, however vast, could ever be fully cognisant of itself. Not even the Transcendence.

‘Ah,’ Morag said, as if she was learning with me. “‘What peculiar privilege has this little agitation of brain which we call thought, that we must thus make it a model of the whole Universe?’”

‘Who’s that?’

‘David Hume. He wasn’t an engineer so you won’t have heard of him. Face it, Michael. No mind can ever be fully cognisant of itself - and mind is not the goal of the cosmos anyhow. The Transcendence can never achieve its ambitions. And the Redemption, this cack-handed do-it-yourself fix-up it means to inflict on human history, can only lead to disaster.’

Leropa had been silent for a long time. She said now, ‘Flawed god the Transcendence may be, but it is capable of at least one great act. Perhaps we can never atone for the suffering of past ages. But we can at least wipe it away.’

Alia said, ‘Leropa—’

‘It is time for your decision, Michael Poole.’

The other voices, Alia, Morag, fell silent, and I was left alone.

 

I looked deep inside myself.

Could there be any possible ethical justification for the Cleansing? Could the elimination of suffering ever be worth the elimination of life itself? If the great cauterisation were done, then those unborn - including myself - would never have known it happened. It would not be felt, nor would the pain they might have suffered. But on the other hand, they would have no chance - no chance to be glad to be alive, however briefly.

‘Life comes first,’ I said. ‘Everything else is secondary.’ Yes, I thought as I framed the words; that was just.

‘Then,’ Leropa said, ‘what of the Redemption?’

The Transcendence was like an immense parent, I thought, brooding over the lives of its children - the whole of humanity, in the future and the past. And the Transcendence longed to make its children safe and happy, for all time.

But I was a parent too. If I could somehow have fixed  Tom’s future at his birth, or even before he was conceived, so that his life would be lived out in safety - would I have done so? It seemed a monstrous arrogance to try to control events that might happen long after my death. How could I know what was best? And even if I did know, wouldn’t I be taking away my son’s choices, his ability to live out his own life as he wanted?

You had to let go, I thought. You had to let your children make their own mistakes. Anything else verged on insanity, not love.

I didn’t have to say it. As I formulated these thoughts I glanced around the sky-mind of the Transcendence. There was a change, I thought. Those pinpoint awarenesses whirled in tight, angry knots, and giant reefs of wisdom loomed out of the dark like icebergs on a night-time ocean. I had troubled the Transcendence with my decision, then. Perhaps that meant it was the right one.

On some level, the Transcendence must already have known, I  thought. I was just a lever it used to lift itself back to sanity. But that didn’t mean it was happy about it. Or grateful.

Leropa hissed, ‘Michael Poole. You know that if the Redemption is abandoned, you will lose Morag for ever, don’t you?’

I recoiled from this personal attack. So much for the lofty goals of the Transcendence, I thought; so much for transhuman love. ‘But I already lost her,’ I said. ‘Nothing the Transcendence can do will make any difference to that. I guess it’s part of being human. And so is letting go.’

Leropa said, ‘Letting go?’

‘Of the past, the dead. Of the future, the fate of your children. Even an arch-instrumentalist like me knows that much.’

Leropa laughed. ‘Are you forgiving the Transcendence, Michael Poole?’

‘Isn’t that why I was brought here?’

‘Goodbye, Michael Poole,’ Leropa said. ‘We won’t meet again.’

Suddenly, I knew, it was over. I searched for Morag. Perhaps there was a trace of her left. But she was receding from me, as if she was falling down a well, her face diminishing, her gaze still fixed on me.

And then the stars swirled viciously around me - for an instant I struggled, longing to stay - but I was engulfed in the pain of an unwelcome rebirth, and a great pressure expelled me.




Chapter 59

The six of them gathered in Conurbation 11729: Alia and Drea, Reath, and the three Campocs, Bale, Denh and Seer. Under the mighty electric-blue tetrahedral arch of the ancient cathedral, the undying walked their solitary paths. Some of them mumbled to themselves, continuing their lifelong monologues, but the very oldest did not speak at all.

Even now Alia was aware of the presence of the Transcendence, in her and around her. And she was aware of its turmoil, like a storm gathering, huge energies drawing up in a towering sky above her.

Campoc Bale drew Alia aside. She could still faintly sense the extended consciousness he shared with his family, like a limited Transcendence of its own. And about him there was still that exotic sense of the alien, the different, which had given their lovemaking so much spice.

He said carefully, ‘We did not mean any harm to come to your ship, your family.’

‘But you led the Shipbuilders to the Nord.’

‘Yes.’ It was the first time he’d admitted it explicitly. ‘We were concerned that the Redemption would rip mankind apart. We were right to be concerned, weren’t we?’

‘And I was your tool, your weapon to use against the Transcendence.’

‘You were more than that to me,’ he said hotly.

‘Your manipulation was gross. You threatened my sister, you endangered my family—’

‘We would never have harmed Drea.’ He looked up. ‘I think on some level you always knew that, didn’t you? And we did not mean the incident with the Shipbuilders to go so far.’

‘Incident. My mother died, and my brother. Are you looking for forgiveness from me, Bale? Do you want redemption, after all that’s happened?’

‘Alia, please—’

She laughed at him. ‘Go back to your Rustball and bury yourself in the empty heads of your brothers.’

His broad face was full of loss, and she felt a faint stab of regret. But she turned her back on him and walked away.

 

Reath walked with her. ‘Weren’t you a little hard on him?’

She glared at him, refusing to answer.

He sighed. ‘It is a time of change for us all, I suppose.’

‘What about you, Reath? What will you do now?’

‘Oh, there will always be a role for me and my kind,’ he said wryly. ‘Many of the Commonwealth’s great projects will continue whatever the Transcendence decides to do next: the political reunification of the scattered races of mankind is a worthwhile aim.’

‘That’s noble, Reath.’

They came to Drea, who was sitting, looking bored, on a block of eroded rubble.

Reath asked, ‘And what of you two? Where will you go next?’

‘Back to the Nord,’ Drea said immediately. ‘Where else? The Nord is home. Besides, I think my father needs us right now.’ She reached up and took her sister’s hand. ‘Alia?’

But Alia did not reply. She found a decision formulated in her head, a decision she hadn’t known she had made. ‘Not the Nord,’ she said. ‘Oh, I’ll miss my father - and you, Drea. I’ll visit; I always will. But—’ But she couldn’t live there any more. She had seen too much. The Nord and its unending journey were no longer enough for her. ‘I’ll find a role for myself. Maybe I can work for the Commonwealth too ... Some day I’ll find a new home.’ She pulled Drea to her feet and hugged her. ‘Somewhere to have children of my own!’

Drea laughed, but there were tears in her eyes.

Reath watched them seriously. ‘Alia.’ His tone was grave, almost reprimanding; it was just as he had spoken to her when he had first met her.

She snapped, not unkindly, ‘Oh, what is it now, you old relic?’

‘If this is your true intention - just be careful.’

‘Of what?’

‘Of yourself.’ He had seen it before, he said, Elect who had failed, or even mature Transcendents who, for reasons of health or injury, had been forced to withdraw from the great network of mind. ‘You never forget the Transcendence. You  can’t. Not once you have experienced it, for it is an opening-up of your mind beyond the barriers of you. You may think you have put it aside, Alia, but it always lurks within you.’

‘What are you saying?’

‘If you are going to roam the stars, be sure it is yourself you are looking for - and not the Transcendence, for that is lost to you for ever.’

On impulse she took his hands; they were warm, leathery. ‘You are a good friend, Reath. And if I am ever in trouble—’

‘I am not hard to find,’ Reath said, smiling.

‘I know.’

Leropa emerged from the flock of the undying. She approached Alia, as enclosed and enigmatic as ever. The others stood back, uncertain - afraid, Alia saw.

Leropa said: ‘The Transcendence is dying.’

 

Alia was shocked. Beside her Reath grunted, as if punched.

Leropa went on, ‘Oh, don’t be afraid. It’s not going to implode, today or tomorrow.’

Alia said, ‘But the grander aims, all that planning for infinity—’

‘All that is lost. Perhaps the project was always flawed. We humans are a blighted sort. Too restless to be content, too limited to become gods: perhaps it was always inevitable it would end like this. The Redemption was our best and bravest attempt to mould a god from the clay of humanity. But we succeeded only in magnifying the worst of us along with the best, all our atavistic cravings. And so the Transcendence will die - but at least we tried!

‘This is a key time in human history, Alia, the high tide mark of human ambition. We’ve been privileged to see it, I suppose. But now we must fall back.’

‘And what about the undying? What will you do now?’

‘Oh, we aren’t going anywhere. We will get on with things in our own patient way. We still have our ambitions, our plans - on timescales that transcend even the Transcendence, in a sense. And even without the power of the Transcendence behind us, the issues of the future remain to be resolved.’

‘Issues?’

Leropa’s immobile face showed faint contempt. ‘Alia, you and your antique companion Poole indulged in some wonderful chatter about the evolutionary future of mankind - the purpose of intelligence, all of that. Perhaps we can all find a safe place, where we can give up the intelligence we evolved to keep us alive out on the savannah, and subside comfortably back into non-sentience. Yes?’

‘It happens. Like the seal-men of the water-world.’

‘It’s a bucolic dream. But unfortunately the universe cares little for our wishes, or our dreams.’

Mankind sprawled across the Galaxy it had conquered, speciating, variegating, gradually reunifying. But the wider universe was empty of mankind. And in those vast spaces beyond, enemies circled, ancient and implacable. Leropa said, ‘We are still out on the savannah of stars. And there are ferocious beasts out there - beasts the Exultants drove out of the Galaxy altogether - but they are still there. And they are aware of us. Indeed they have a grudge.’

‘They will come back,’ Alia breathed.

‘It’s inevitable. It might take another million years, but they will come.’

‘And you undying are planning for war ...’

‘Earth will endure, you know. One day even all this, even the traces of the Transcendence itself, will be nothing but another layer in Earth’s stratified layer of rocks and fossils, just another incident in a long and mostly forgotten history. But we will still be here, taking care of things.’ Her face was hard, set, her dry eyes like bits of stone. She had never seemed more alien to Alia.

And yet, Alia knew, this grim, relentless inhumanity might in the end be the saving of mankind. ‘You frighten me, Leropa.’

Leropa grinned, open-mouthed, showing teeth as black as coal. ‘I think you understand why we undying are necessary. Perhaps even we are an evolutionary recourse, do you think? But you aren’t going to take your immortality pill, are you? You aren’t going to join us.’

‘No,’ Alia said. She had no need of endless life. And she had no need of Transcendence. She would embrace her own humanity with two hands - that would be enough...

She staggered. The world pivoted around Alia, as if the wind had changed, or gravity had rippled.

Drea took her arm. ‘Alia? Are you all right?’

Reath asked anxiously, ‘Is it the Transcendence?’

Leropa said, ‘It is nearly over.’

Drea grabbed Alia’s hands. ‘Then we must hurry. There is something I want to show you while I can. Come. Skim with me. Like when we were kids, before all this.’

‘Drea, I don’t think it’s the time for—’

‘Just do it!’ Laughing, she Skimmed.

Alia had no choice but to follow. She found herself suspended over the head of Reath. His upturned face shone in the light, his mouth round with shock. Leropa had turned away, uninterested, already absorbed once more in her own long projects.

Drea was still laughing. ‘Again!’ she cried. ‘Three, two, one—’

Clutching each other, the sisters Skimmed again, and again.

 

Alia found herself perched on a small platform, at the very apex of the cathedral’s mighty tetrahedral skeleton. The three pylons of the frame swept away beneath her to touch the rust-red ground of Earth. Beneath the frame the undying community huddled in the ruined domes of Conurbation 11729.

The air was cold, and a stiff breeze blew. The platform’s material shone brighter than daylight, and it underlit Drea’s face as the sisters clutched at each other, exhilarated by the Skimming.

‘Drea, what are we doing here?’

Drea stepped aside with a flourish to reveal a blocky  artefact. ‘We’re here for this,’ she said. It was Alia’s Witnessing tank, her most precious relic of childhood. ‘Look.’

Within the tank Michael Poole, a figurine no taller than Alia’s hand, sat quietly in a chair. From a window a warm light reflected from sun-dappled water poured into his room. Drea said, ‘When the Transcendence shuts down the Witnessing tanks won’t work any more.’

‘I suppose they won’t.’

‘I thought you’d want to see him one last time.’ Drea leaned over the tank. ‘This is a time in his life after his encounter with the Transcendence. At this point in his lifeline, he remembers you, Alia.’

If he remembers anything at all, Alia thought uneasily, after his shattering self-sacrifice. ‘The Witnessing worked, you know, in its own terms. I got to know Poole, and I became a better person for it. I think so anyhow.’

‘You loved him, didn’t you? Perhaps you still do.’

‘But he never loved me, Drea. There was only ever Morag.’

Drea said earnestly, ‘It’s best this way, that it ends.’ She trilled a few notes. ‘Every song must end - and indeed an ending, if it is exquisite enough, is part of the beauty of the song itself.’

Alia felt huge forces gathering. She raised her face to the blue sky of Earth. Through the muddy daylight she thought she could see the Transcendence, the necklace-chains of minds, the drifting bergs of memory.

Drea clutched her hands. ‘Alia?’

‘It’s going to happen soon.’

In a moment immense invisible muscles would flex. A wave of difference would wash around the arc of the universe, from the furthest future and seamlessly into the deepest past. And the powers the Transcendence had taken to itself, the power to meddle with the deepest past, would be put aside for ever.

The Transcendence churned around her, vast clouds of anguish and determination. Spacetime spasmed - she felt it, deep in the core of her being. And Drea gasped.

Alia looked down. The Witnessing tank was no longer clear; the image was broken, turbulent, like a pool of water  stirred up with a stick. But in the last instant before the link collapsed for ever, Alia saw Michael Poole raise his head, look up out of the tank at her, and smile.




Chapter 60

I have come home to Florida. Although not to my mother’s house, which is in increasing peril of slipping into the sea.

I live in a small apartment in Miami. I like having people around, the sound of voices. Sometimes I miss the roar of traffic, the sharp scrapings of planes across the sky, the sounds of my past. But the laughter of children makes up for that.

The water continues to rise. There is a lot of misery in Florida, as elsewhere, much displacement. I understand that. But I kind of like the water, the gentle disintegration of the state into an archipelago. The slow rise, different every day, every week, reminds me that nothing stays the same, that the future is coming whether we like it or not.

 

Alia told me stories of the far future, of her time. Her stories come back to me in dreams.

A half a million years from now, she said, children can Skim. It’s like teleporting, I think, ‘beaming’, but you don’t need equipment, fancy flashing lights and instrument panels and stern-jawed engineers. You just do it. You decide you don’t want to be here any more, you would rather be over there, and there you are. Literally. Children are born this way. Babies learn to Skim before they can walk, or crawl, or climb. Teleporting babies: imagine that. Their parents have to chase them down with butterfly nets. And the problem of droppings is awesome. But nobody minds. On Alia’s starship, people like having a sky full of babies. When you grow up, the ability to Skim atrophies. I got the feeling Alia was close to this age of transition, but she didn’t want to think about it. All your life you have been flitting over the static crowds of lumpen adults. Now you are dragged down to join  them, and you are going to be stuck in a spacetime suddenly as thick as glue, for ever. What a growing-up present, like all the trials of age hitting you at once.

Sometimes I dream of writing this up, of spinning fiction out of it. I could use the loss of Skimming as a metaphor for growing up. Or for the plight of the Transcendence, on the point of deity and yet unable to put aside its human past. I could add a title or two to George’s ancient science fiction library. Nobody would ever know I had stolen it all.

 

I came out of my contact with the Transcendence shattered. Drained. It was like the bombing of the Refrigerator project, the very instant of the explosion, the world suddenly turned to chaos, the blast’s tremendous punch in the chest. It was like that moment, but going on and on.

I don’t remember much of the weeks that followed. Tom and Sonia looked after me during that time. I wasn’t a basket-case. I was able to get dressed, take myself to the bathroom. I even kept working, after a fashion, on the hydrate project. I have notes that prove it, though now they read like they were written by somebody else. But I’d forget to eat, for instance. I’d forget what time it was and stay up through the night, and be startled by the dawn. That kind of thing.

It was a time when I needed my mother, I guess. But she died not long afterwards, not so long after her brother George. Ironic, one of life’s little jokes. I miss her, of course.

I think there were rows between Tom and John about who should be responsible for me: ‘You’re his brother.’ ‘You’re his son.’ But they kept this away from me. I don’t mind; if I’d been capable of it I’d have been rowing too. We were never again quite as close as we were during the crisis days. Maybe it’s enough to know we were there for each other when we needed it. Funny lot, we Pooles.

From the beginning it was John’s instinct to keep all this strangeness away from the authorities, and despite the fact that some oddities showed up on public records, not least Morag’s incarnation, we succeeded, with some subtle help, I think, from Gea. Even the conspiracy theorists with their super-powered search engines and cross-correlation machines didn’t get a sniff of me.

Astounding when you think about it. I saved humanity in past, present and future but nobody knows.

Even I’m not sure. What was it I did?

Trying to remember the Transcendence is like recalling a dream. The more you think about it, the more it eludes you. Or it is like my haunting by Morag: glimpses, remoteness, that you try to break through but never can. I feel as if I glimpsed a vast, rich landscape through a pinhole, just for a second. But as time passes, and the direct experience of the Transcendence recedes, I am left with memories of memories, like polished pebbles. In time, even the sense of frustration has passed away.

 

Gea’s speech to the General Assembly of the United Nations went remarkably well.

She even put in a short plea on behalf of her fellow artificial sentiences, and herself. We humans weren’t alone on the planet any more, she said. We had a duty of care for our children. After all, Gea said, an artificial like herself was not limited by human biology as we were. Potentially she could be immortal. But all that potential would be destroyed if the fabric of our culture fell apart, if the technological substrate on which she depended broke up.

You would think such an appeal would alarm us. The conventional wisdom has always been that humans won’t share the future with anybody else. That even seems to have been the truth of the future I glimpsed through my contact with Alia. But according to the snap polls, the response to Gea’s appeal was warm, sympathetic. This is an age when, conscious of the past, we feel guilty about it. Gea judged our mass psychology just right.

The Refrigerator won the backing of the Stewardship agencies, and was rushed through its final stages of technical validation. Now the roll-out has begun. Our pilot plant off Prudhoe Bay is the seed of what is still the largest single field, but other bases have started operating all around the Canadian Arctic, and across Siberia. Next year, Antarctica. Of course it’s expensive. But the cost of not stabilising all those strata full of greenhouse cocktails would have been far more: potentially infinite, if the worst case had come about.

That isn’t all EI are doing. Shelley Magwood is working on high-level concept designs of a whole range of ambitious new geoengineering projects.

The one that catches my eye is a direct challenge to the dreary modern paradigm of sea-level rise and flooding. At the end of the Ice Age, as the great ice sheets melted, swathes of landscape were drowned. There was ‘Doggerland’, which is now under the North Sea, and ‘Beringia’, which bridged between Alaska and Asia, and ‘Sundaland’, between Australia and South-East Asia, once the largest belt of tropical rainforest in the world. Now there are strong proposals to turn back the sea, to reclaim some of those vast stretches of lost terrain. It seems outrageous, but the geography of the seabed will allow it, in places. The new lands, opened up for refugees, will be farmed or given over to forest land, so sequestering some of our excess carbon out of the air. Shelley is in heaven with all of this. She’s even becoming a media star. An engineer as modern hero: who’d have thought it?

The Stewardship authorities are already talking about a new model for the administration of the new provinces. There will be full local democracy and chains of accountability all the way up to the planetary level, but there will be no new ‘nations’ planted in Doggerland. We haven’t always lived in nation-states, and they aren’t always very constructive entities to share our world with. Maybe with the new territories as models of a different kind of governance, the old nations will at last wither away.

Of course there are still risks ahead, difficult times. We may have fixed the hydrate problem but there is plenty left to do. We’ll just have to get through this damn Bottleneck one step at a time. But we’re starting to believe we can achieve great things.

And after the Bottleneck, who knows? I’m starting to believe what Alia told me, that people of the future really will look back on our age as a time to admire, a time you’d wish you’d lived through.

 

John has a house not far away from me. But he is often off in New York, Washington or Geneva, pursuing his own projects,  heroic in his own legalistic way. And he’s at last writing his book on his new ethics-based economics paradigm, his new kind of money. I don’t see much of his Happy kids. It doesn’t feel like much of a loss.

Tom and Sonia are working on relief efforts in Siberia once more. Now that the Refrigerator project is rolling out there’s a lot to be done. Sonia has resigned her Army commission to be with Tom. I keep a room in my apartment for them. They store some of their stuff there, so they have a permanent place in my life. I don’t see as much of them as I’d like, however. I don’t know what the future holds for them, but I think they’ll be happy together.

I haven’t seen Rosa for some time. She gave up her ministry in Seville, and has, well, disappeared, as if into a hole in the ground. Perhaps literally. The Coalescence was always a shadow behind her. Maybe it called her back - but from George’s account that seems unlikely; it would have no use for her, a failed drone who did her job but got too smart for her own good. Maybe, on the other hand, she tracked it down, or some descendant of it after the great scattering in Rome. Maybe she’s at least able to figure out what the meaning of it all was for her. I hope so.

Speaking of Uncle George, I made sure he got his gen-enged tree. It’s growing in my garden, right outside the window. We are all getting rich, incidentally, we Pooles and Bazalgets.

John moved fast to patent as much as he could of the information derived from images and scans of Alia, and indeed Morag, in the name of EI and ourselves. The genomic studies seem likely to yield fruit quickly. Longevity treatments may be the first big payoff: EI even has a trademarked name for their soon-to-be-announced product range, AntiSenescence,  or AS. They are paying us for licences to investigate the material, and in future we’ll take a small but serious cut of the profits.

Shelley has expressed doubts about polluting the timeline. After all we are patenting genetic and other enhancements which have been fed to us from the future; we will be introducing them centuries, millennia, before they are ‘due’. I don’t worry about that, any more than about the non-existence  of the Kuiper Anomaly. I take my lead from Alia, who seemed to have a robust view of time paradoxes. The universe can take a few punches from us without disappearing up its own paradoxical fundament. Things will work out somehow - or maybe they already have. I don’t have any qualms about profiting from my experiences, frankly. I suffered enough; I believe I’ve a right.

Anyhow when all this unravels the Pooles are going to be rich. Alia and Leropa hinted at the exploits of my descendants. We’ve always been engineers, we Pooles, we’ve always been meddlers, and now we will have money, and money means the power to do things. I guess my own race is run. But I wonder what the Pooles will do with all that power in the future.

Sometimes I think all our adventures, we Pooles, are to do with a quest for God. Rosa’s Coalescence, if George’s analysis was right, was certainly superhuman, but no god, nothing but a mindless multiplication. Alia hinted that at mankind’s peak the Exultant generation went to war at the centre of the Galaxy, and what we found there was very strange, unimaginably ancient and powerful. So the Exultants found God, and used Him as a weapon. And in Alia’s time the Transcendents looked for God in the last place He might be hiding - deep within ourselves. But He wasn’t there either. I guess we’ll just have to keep looking.

 

As for me, I’ve returned to my work on the interstellar-probe application of the Higgs technology. I love it. I feel like I’m a kid on the beach once more, ten years old, throwing Frisbees with Uncle George.

You’d think that my exposure to the future might have crushed my confidence in what we can achieve. Alia, after all, was born on a starship, a ship that had been cruising for half a million years. How can my trivial little unmanned probe, a one-shot water rocket, compare to that? But I don’t feel like that at all. This is what I can build, this is what I can contribute. Anyhow, they wouldn’t have been able to achieve anything without me.

Suddenly, though, the starship study has become a lot more urgent. NASA engineers have been poring over our results,  and there is talk of some serious money being pumped our way. The motive is clear. The Kuiper Anomaly has vanished. That strange, tetrahedral object drifting among the dead comets and ice moons of the outer solar system, only discovered within my own lifetime, has suddenly disappeared. There’s not a trace of its passage; it just went. And so people want to find a way to get out there, to find out what the hell is happening. It’s ironic that the probe’s disappearance has created more interest and alarm than its presence ever did. But then, while the Anomaly was evidence that there had once been other minds, its removal is proof that those minds  are still acting.

I know, as very few others do, that the true purpose of the Kuiper Anomaly was to mediate the linking of the future with the past; it was the channel through which the Transcendent generation was able to reach us - reach me.  When the Transcendence collapsed, its projects abandoned, the construction and launch of the probe in their future was aborted - and so it never reached our past.

I think reality has changed. I think the probe never existed, and I don’t think any exploring astronauts are going to find any trace that anything was ever out there at all. Of course that begs the question of how come I remember the thing, how come there are libraries full of decades’ worth of space-telescopic records of its presence. I try not to think about that.

I’m glad it’s gone, though. The Kuiper Anomaly was a physical manifestation of the meddling of the Transcendents in our time. The more I think about the vast scope of their ambition, the more I resent their galling instrumentalism. Maybe I have more of Tom in me than I imagine.

But we have options. Think about it. They are up there in the far future, off in the highest branches of a huge tree. But we are at the tree’s roots. And if we cut off the tree at the trunk, even the highest branch will come crashing to the ground. If nobody was to have another child ever again, for instance, then not one of the Transcendents could ever be born. There are no doubt less drastic ways to fight a war with the future.

I’m not advocating this, you understand. But perhaps we  should wargame options. If the future attacks us again, we should fight back.

 

Today is the first of January, 2048. The digital millennium has come and gone, and all those date registers in all those antique processors have absorbed the extra binary digit without so much as a squeak; there is no news of problems anywhere. Another disaster averted. Happy New Year.

Sometimes, however, I despair.

I look around at the world, I follow the news, and I count up what we’ve lost even in my own lifetime. And I know, from my contact with Alia, that Earth’s ecology won’t recover from the tremendous shock we have inflicted, not even in half a million years.

Once I tried to express all this to Gea. She told me to go outside, to the scrap of garden I share with the other tenants of this block, where George’s tree grows, and to find an old piece of rotten log. I did as she asked. I found a chunk of crumbling wood, and turned it over. Roots and strands of fungi pulled apart, as if the ground didn’t want to let it go, and a damp, cold, musty smell rose up from the thick dark earth that had been hidden beneath.

There was a whole shadowy world in there. A spider, her belly heavy with a white silk egg case, scuttled away to the shade. Millipedes coiled up into tight little spirals. A centipede squirted its slow way through a heap of bark fragments. But these naked-eye critters were the megafauna of Log-world. Following Gea’s advice, I hacked off a chunk of the log with a knife, shook it out over a white handkerchief spread on the ground. I saw worms and mites and a dozen other sorts of creatures, wildly diverse in their body plans, all crawling around on my handkerchief. And even that wasn’t the end of it. Gea showed me magnified images of droplets of water, each one swarming with billions of bacteria. The deeper you dig down the more tiny ecologies just keep popping up.

OK, we humans have made a mess of the biosphere we can see. But that’s just a scraping of the planet’s true cargo of life, and nothing we can ever do is going to make much of a dent in that crude mass. Such reflections are humbling. But they also comfort me. We shouldn’t feel so bad about  ourselves. Gea says she is trying to promote this kind of ‘microaesthetic’, to help us humans get a sense of perspective about ourselves. Vander was right; she does care about us.

Gea is a surprisingly good companion. She is smarter than me after all, and she will, with any luck, live for ever. Also the way she rolls about shooting sparks from her belly makes me laugh.

 

I sometimes think my collision with the Transcendence broke something inside me. Maybe I’m not who I was. But how would I know?

Here I am anyhow. I listen to the laughter of children, and I watch the sunlight dapple on drowned roads, and I dream of starships. Things could have turned out a lot worse, I guess.

But I’ll always miss Morag.
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PART ONE

RESURGENCE





CADRE SIBLINGS

 AD 5301

Before she was called into Gemo Cana’s office for her awkward new assignment, Luru Parz had never thought of her work as destructive.

Cana stood before the window, a portal whose natural light betrayed her high status in the Extirpation Directorate. Red-gold sunset light glimmered from the data slates fixed to the walls of the office. Beyond the pharaoh’s round shoulders Luru could see the glistening blown-silicate domes of the Conurbation’s residential areas, laced by the blue-green of canals.

And on the misty horizon a Qax ship, a Spline, cruised above occupied Earth, swivelling like a vast eyeball. Where it passed there rose a churning wave of soil and grass and splintered trees.

‘Never,’ Cana murmured. ‘You never thought of it that way, as destructive. Really? But we are destroying data here, Luru. That is what “Extirpation” means. Obliteration. Eradication. A rooting out. Have you never thought about that?’

Luru, impatient to get back to work, didn’t know how to reply. If this was some new method of assessment it was obscure, Cana’s strategy non-obvious. In fact she resented having to endure this obscure philosophising from Cana, who most people regarded as a musty relic cluttering up the smooth running of the Directorate. Among Luru’s friends and pushy rivals, even to report to a pharaoh was seen as a career impediment. ‘I’m not sure what you’re getting at.’

‘Then consider the library you are working on, beneath Solled Laik City. It is said that the library contains an ancestral tree for every man, woman and child on the planet, right up to the moment of the Occupation. You or I could trace our personal history back thousands of years. Think of that. And your job is to destroy it. Doesn’t that make you feel at least’ -  Cana’s small hands opened, expressive - ‘ambiguous, morally?’

Cana was short, stocky, her scalp covered by silver-white fuzz. Luru, her own head shaven, knew nobody else with hair, a side-effect of AntiSenescence treatment, of course. Cana had once told Luru she was so old she remembered a time before the Occupation itself, two centuries back. To Luru, aged twenty-two, it was a chilling idea.

She thought over what Cana had said. ‘I don’t even know where “Solled Laik City” is - or was. What does it matter? Data is just data. Work is just work.’

Cana barked laughter. ‘With a moral void like that you’ll go far, Luru Parz. But not everybody is as - flexible - in their outlook as you. Not everybody is a fan of the Extirpation. Outside the Conurbation you will encounter hostility. You see a satisfying intellectual exercise in the cleansing; they see only destruction. They call us jasofts, you know. I remember an older term. Quislings.’

Luru was baffled. Why was she talking about outside? Outside was a place for ragamuffins and bandits. ‘Who calls us jasofts?’

Cana smiled. ‘Poor little Luru, such a sheltered life. You don’t even remember the Rebellion, do you? The Friends of Wigner—’

‘The Rebellion was defeated five years before I was born. What has it to do with me?’

‘I have a new assignment for you,’ Cana said briskly. ‘Do you know Symat Suvan?’

Luru frowned. ‘We were cadre siblings, a couple of dissolutions ago.’ And, briefly, lovers.

Cana eyed her; Luru sensed she knew everything about her relationship. ‘Suvan left the Conurbation a year ago.’

‘He became a ragamuffin?’ Luru wasn’t particularly shocked; Symat, for all his charm, had always been petulant, difficult, incompliant.

‘I want you to go and talk to him, about his research into superheavy elements . . . No, not that. None of that matters. I want you to talk to him about minimising pain, and death, for himself and others. He has got himself in the way, you see.’

Luru said stiffly, ‘I don’t think this assignment is appropriate for me. My relationship with Symat is in the past.’

Cana smiled. ‘A past you’d rather forget, a little Extirpation of your own? But because of that past he might listen to you. Don’t worry; this will not damage your glittering career. And I know that bonds between cadre siblings are not strong. They are not intended to be. But you might persuade this boy to save his life.

‘I know you judge me harshly, Luru, me and the other pharaohs. Just remember that our goal is always to minimise distress. That is the reason I work in this place. It is my job, and yours, to mediate the regime of the Qax. Humanity’s relations with its conquerors deteriorated after the Friends’ Rebellion. Without us things would be much worse still. Which is why,’ she said slowly, ‘I regret asking this of you - especially you, Luru.’

‘I don’t understand.’

Cana sighed. ‘Of course you don’t. Child, Jasoft Parz, the exemplar after whom our traitorous class is named, was your grandfather.’

 

Luru sat in the flitter’s small cabin, nervous, irritated, as the land peeled away beneath her.

From the air the spread of buildings, bubbles blown from scraped-bare bedrock, was glistening, almost organic. She could see the starbreaker-cut canals, arteries that imported desalinated water and food from the huge offshore algae farms and exported waste to the sink of the ocean. Down one canal bodies drifted in an orderly procession, glinting in plastic wrap; they were the night’s dead, expended carcases returning to the sea.

Conurbation 5204 had been constructed when Luru was ten years old. She remembered the day well; the construction had taken just minutes, a spectacular sight for a little girl. There was talk now that the Extirpation Directorate might soon be moved to a new location in the continental interior, in which case Conurbation 5204 would be razed flat in even less time, leaving no trace. That was how the Qax did things: deliberate, fast, brutal, clean, allowing not the slightest space for human sentiment.

It was a relatively short flitter hop to Symat Suvan’s research facility - short, but nevertheless longer than any journey Luru had taken before. And she was going to have to spend more time outside than she ever had before.

She didn’t want to do this at all.

Luru’s brief career, at the Extirpation Directorate in Conurbation 5204, had been pleasingly successful. She was working on a tailored data-cleanse package. The cleanser was to be sent into huge genealogical libraries recently discovered in a hardened shelter under the site known as Solled Laik City, evidently a pre-Occupation human city. The cleanser was a combination of intelligent interpretive agents, targeted virus packages and focused electromagnetic-pulse bursts, capable of eradication of the ancient data banks at the physical, logical and philosophical levels. The cleanser itself was of conventional design; the project’s challenge was in the scale, complexity and encryption of the millennia-old data to be deleted.

The work was stretching, competitive, deeply satisfying to Luru, and a major progression along her career path within the Extirpation Directorate. In fact she had been promoted to cadre leader for this new project, at twenty-two her first taste of real responsibility. And she resented being dragged away from her work like this, flung halfway across the continent, all for the benefit of a misfit like Symat Suvan.

She tried to distract herself with her notes on superheavy elements, Symat’s apparent obsession.

There was a natural limit to the size of the nucleus of an atom, it seemed. A nucleus was a cluster of protons whose positive electrical charges tended to drive them apart. The protons were held together by a comforting swarm of neutrons - neutral particles. Larger nuclei needed many neutrons to hold them together; lead-208, for example, contained eighty-two protons and a hundred and twenty-six neutrons.

The gluing abilities of the neutrons were limited. It was once believed that no nucleus could exist with more than a hundred or so protons. But some theorists had predicted that there could be much larger nuclear configurations, with certain special geometries - and these were eventually discovered. The lightest of the superheavy nuclei had a hundred and  fourteen protons and a hundred and eighty-four neutrons; the most common appeared to be an isotope called marsdenium- 440, with a hundred and eighty-four protons and a crowd of two hundred and fifty-six neutrons. But there were much heavier nuclei still, with many hundreds of protons and neutrons. These strange nuclei were deformed, squashed into ellipsoids or even hollowed out . . .

She put down her data slate. She found it hard to concentrate on such useless abstractions as this corner of physics - and she didn’t understand how this could have absorbed Symat so much. She did wonder absently why ‘marsdenium’ had that particular name: perhaps ‘Marsden’ or ‘Marsdeni’ was the name of its discoverer. Such historical details were long lost, of course.

As the flitter neared the top of its suborbital hop the curving Earth opened up around her, a rust-red land that glimmered with glassy scars - said to be the marks of humanity’s last war against the Qax, but perhaps they were merely the sites of deleted Conurbations. A Spline craft toiled far beneath her, a great blister of flesh and metal ploughing open a swathe of land, making its own patient, devastating contribution to the Extirpation.

 

Her flitter drifted to the ground, a few hundred metres from Symat Suvan’s exotic matter plant. She emerged, blinking, beneath a tall sky. Far from the rounded chambers of the Conurbation, she felt small, frail, exposed.

This was a place called Mell Born. It had been spared the starbreaker ploughs so far, but even so nothing remained of the land’s pre-Occupation human usage save a faint rectangular gridwork of foundations and rubble. The place was dominated by a single structure, a giant blue-glowing torus: a facility built and abandoned by the Qax. Now it was occupied by a handful of ragamuffins who called themselves scientists - there were no scientists in the Conurbations. The humans had even built themselves a shanty town, an odd encrustation around the huge Qax facility.

Symat Suvan was here to meet her. He was tall, gaunt, looming, agitated, his eyes hollow; his bare scalp was tanned a pale pink by the unfiltered sun. ‘Lethe,’ he snapped. ‘You.’

She was dismayed by his hostility. ‘Symat, I’m here to help you.’

He eyed her mockingly. ‘You’re here to destroy me. I always knew you would finish up like this. You actually liked running the mazes the Qax built for us - the tests, the meaningless career paths, the competitions between the cadres. Even the Extirpation is just another pleasing intellectual puzzle to you, isn’t it, in a lifetime of puzzles? Oh, the Qax are smart rulers; they are exploiting your talents very effectively. But you don’t have any idea what your work means, do you? . . . Come with me.’ He grabbed her hand, and pulled her towards the curved electric blue wall of the facility.

She shivered at the remembered warmth of his touch. But he was no longer her cadre brother; he had become a ragamuffin, one of the dwindling tribes of humans who refused to remain in the Qax Conurbations, and his face was a mask of set planes and pursed lips, and his determined anger was intimidating.

To get to the Qax facility they had to walk through the shanty community. It was a pit of rough, improvised dwellings, some little more than heaps of sheeting and rubble. But it was a functioning town, she realised slowly, with a food dispensing plant and a clinic and a water supply, even what looked like a rudimentary sewage system. She saw a small, dishevelled chapel, devoted to some no-doubt illegal religion, whose gods would one day free humanity from the rule of the Qax. All of this was laid over a mighty grid of rubble. There were still fragments of the old buildings, bits of wall and pipe poking like bones from the general wash of debris, some scarred by fire. Where vegetation had broken through the concrete, the remnant walls had become low hummocks coated with thick green blankets.

There was a stink of smoke and sour humanity, and the air was full of dust which clung to her skin and clothes. It was hard to believe that any cadre sibling of hers would choose to live here. Yet here he was.

Symat was talking rapidly about superheavy elements. ‘It used to be thought that marsdenium and its more exotic sisters could only exist as technological artefacts, manufactured in giant facilities like this Qax factory. But now we know that  such elements can be born out of the great pressures of a supernova, the explosive death of a giant star.’

She tried to focus. ‘An exploding star? Then why are you looking for heavy elements here on Earth?’

He smiled. ‘Because the Earth coalesced from a cloud of primordial gas and dust, a cloud whose collapse was triggered by the shock wave from a nearby supernova. You see? The primordial supernova laced the young Earth with superheavy matter. So the heavy elements have deep significance, for Earth and all that live on it or in it.’

On a heap of shattered stones a small child was sitting on the lap of an older girl, playing with a bit of melted glass. The girl was the infant’s cadre sister, Luru supposed. They both had hair, thick dark thatches of it. The little one looked up, coughing, as they passed.

‘This isn’t a healthy place,’ Luru observed.

‘What did you expect? But I keep forgetting. You expect nothing; you know nothing. Luru, people die young in places like this. How else do you think I became so senior here so quickly? And yet they still come. I came.’

‘Perhaps you were seduced by the closeness of the cadres here.’ A healthy dissolution might restore the social balance here, she thought.

He stared at her. ‘There are no cadres here. The cadres, dissolved every couple of years, are another Qax social invention, imposed on humans after the Rebellion for the purposes of control. Didn’t you even know that? Luru, these are families.’

He had to explain what that meant. And that the girl who nursed the child was not the little one’s cadre sibling, but her mother.

They reached a door that had been crudely cut in the wall of the Qax facility. They passed through into an immense curving chamber where vast engines crouched. Hovering light globes cast long, complex shadows, and human technicians talked softly, dwarfed to insignificance. There was a smell of burned lubricant, of ozone.

Luru was overwhelmed.

Symat said, ‘This place was thrown up by the Qax after the Rebellion. It was one of hundreds around the planet. We think it was a factory for making exotic matter - that is, matter with  a negative energy density. They abandoned the place; we don’t know why. Since it was built with human wealth and labour I suppose it means nothing to them. We refurbished the machinery, rebuilt much of it. Now we use it to make our own superheavy nuclei, by bombarding lumps of plutonium with high-energy calcium ions.’

That puzzled her. He’d said his goal was the detection of superheavy elements in Earth’s crust. So why was he manufacturing them?

‘Why were the Qax making exotic matter?’

‘None of us knows for sure,’ he said. ‘There is a rumour that the Qax were trying to build a tunnel to the future. It’s even said that the Qax Governor itself is an immigrant from the future, where humanity is triumphant. And that is why the Qax work so hard to control us. Because they are frightened of us.’

‘That’s just a legend.’

‘Is it? Perhaps with time all history becomes legend.’

‘This is nonsense, Symat!’

‘How do you know, Luru?’

‘There are witnesses to the past. The pharaohs.’

‘Like Gemo Cana?’ Symat laughed. ‘Luru, there are no survivors from before the Occupation. The Qax withdrew AntiSenescence treatment for two centuries after the Occupation. All the old pharaohs died, before the Qax began to provide their own longevity treatments. These modern undead, like Gemo Cana, have been bought by the Qax, bought by the promise of long life.’ He leaned towards her. ‘As they are buying you, Luru Parz.’

They emerged from the clean blue calm of the facility, back into the grimy mire of the town.

Disturbed, disoriented, she said evenly, ‘Symat, the starbreaker beams are coming here. Once the Qax tolerated activities like this, indigenous cultural and scientific endeavours. Not any more, not since the Friends of Wigner betrayed the Qax’s cultural generosity towards indigenous ambitions.’ The Friends had used a cultural site to mask seditious activities. ‘If you don’t move out you will be killed.’

He clambered on a low wall and spread his arms, his long robe flapping in the thin dusty breeze. ‘Ah. Indigenous. I love that word.’

‘Symat, come home. There’s nothing here. The data cleansers were sent through this place long ago.’

‘Nothing? Look around you, Luru. Look at the scale of these old foundations. Once there was a host of immense buildings here, taller than the sky. And this roadway, where now we mine the old sewers for water, must have swarmed with traffic. Millions of people must have lived and worked here. It was a great city. And it was human, Luru. The data might have gone; we might never even know the true name of this place. But as long as these ruins are here we can imagine how it must once have been. If these last traces are destroyed the past can never be retrieved. And that’s what the Qax intend.

‘The Extirpation isn’t always a matter of clinical data deletion, you know. Sometimes the jasofts come here with their robots, and they simply burn and smash: books, paintings, artefacts. Perhaps if you saw that, you would understand. The Qax want to sever our roots - to obliterate our identity.’

She felt angry, threatened; she tried to strike back at him. ‘And is that what you’re seeking here? An identity from unravelling this piece of obscure physics?’

‘Oh, there is much more here than physics.’ He said softly, ‘Have you ever heard of Michael Poole? He was one of the first explorers of Sol system - long before the Occupation. And he found life, everywhere he looked.’

‘Life?’

‘Luru, that primordial supernova did more than spray superheavy atoms through the crust of the young Earth. There were complex structures in there, exotic chemistries. Life. Some of us believe they may be survivors of a planet of the primordial supernova - or perhaps they were born in the cauldron of the supernova itself, their substance fizzing out of that torrent of energy. Perhaps they breed that way, seeds flung from supernova to supernova, bugs projected by the mighty sneezes of stars!

‘There is much we don’t understand: their biochemistry, the deeper ecology that supports them, their lifecycle - even what they look like. And yet we know there is a forest down there, Luru, a chthonic forest locked into the substance of the ground, inhabited by creatures as old as the Earth itself. You see, even in these unimaginably difficult times, we are finding new life - just like Michael Poole.’

Wonder flooded her, unwelcome. Bombarded by strangeness, she felt as if some internal barrier were breaking down, as if Symat’s bizarre superheavy creatures were swimming through her mind.

He peered into her eyes, seeking understanding. ‘Now do you see why I’m prepared to fight for this place? Humans aren’t meant to be drones, for the Qax or anybody else. This is what we live for. Exploration, and beauty, and truth.’

 

She returned to Conurbation 5204, without Symat. She filed a report for Gemo Cana. Her duty fulfilled, she tried to get back to work, to immerse herself once more. As always, there was much to do.

But the work was oddly unsatisfying.

She was distracted by doubt. Could it really be true, as Symat had said, that her career trajectory, with its pleasing succession of tasks and promotions, was just a Qax social construct, a series of meaningless challenges meant to keep bright, proactive people like herself contented and contained and usefully occupied - useful for the Qax, that is?

Meanwhile it was a busy time in the Conurbation. The cramped corridors were crowded with people, all of them spindly tall, bald, pale - just as Luru was herself - all save the pharaohs, of course; they, having been born into richer times, were more disparate, tall and short, thin and squat, bald and hairy. The cadres were undergoing their biennial dissolution, and everybody was on the move, seeking new quarters, new friends, eager for the recreation festival to follow, the days of storytelling and sport and sex.

Luru had always enjoyed the friendly chaos of the dissolutions, the challenge of forming new relationships. But this time she found it difficult to focus her attention on her new cadre siblings.

At the age of twenty-two Luru was already done with childbirth. She had donated to a birthing tank; it was a routine service performed by all healthy women before they left their late teens, and she had thought nothing of it. Now, thinking of the families of Mell Born, she looked at the swarms of youngsters scrambling to their new cadres, excited, all their bare  scalps shining like bubbles on a river, and wondered if any of these noisy children could be hers.

 

Gemo Cana said, ‘I read your report. You’re right to question why Suvan needs to manufacture his strange elements. He’s obviously planning something, some kind of rebellious gesture. ’ She looked up from her data slate, as if seeing Luru for the first time. ‘Ah. But you aren’t interested in Symat Suvan and his grubbing in the dirt, are you?’

‘I don’t know what you’re talking about.’

Cana put down the slate. ‘It got to you. The outside. I can see it in you. I knew it would, of course. The only question is what difference it’s going to make. Whether you will still be useful.’ She nodded. ‘You have questions, Luru Parz. Ask them.’

Luru felt cold. ‘Symat Suvan told me that the Qax’s ultimate intention—’

‘Is to cauterise the past. I suppose he talked about our identity being dissolved, and so forth? Well, he’s right.’ Cana sounded tired. ‘Of course he is. Think about what you’ve done. What did you think was the purpose of it all? The Extirpation is an erasing of mankind’s past. A bonfire of identity. That is the truth.’

‘But—’

‘There are further plans, you know,’ Cana said, ignoring her. ‘For example: the Spline starbreakers penetrate only the first few tens of metres of the ground, to obliterate shelters, archives and other traces. But the Qax intend to perform a deeper ploughing-up. They have a nanotech replicator dust, which - Well. You see, with such tools, even the fossils will be destroyed, even the geology of the Earth itself: never to be retrieved, the wisdom they contain never to be deciphered.

‘Another example. The Qax intend to force mass migrations of people, a mixing, a vast melting pot.’ She touched her chest. ‘Then even this will be lost, you see, in a few generations - the differences between us, the history embedded in our bodies, our genes, our blood types. All mixed up, the data lost for ever. There is a simpler proposal to replace our human names with some form of catalogue numbers. So even the bits of history lodged in our names will be lost. It will only take two or three generations before we forget . . .’

Luru was shocked at the thought of such cultural vandalism.

Cana evidently read her expression. ‘So at last we’ve dug far enough into Luru Parz to find a conscience. At last we’ve found something that shocks you. And you’re wondering why any human being would cooperate with such monstrosity. I’ll tell you why. The alternative is worse. The alternative is the destruction of the species - an option the Qax have considered, believe me. That is why we are here, we who collaborate. That is what we must work ceaselessly to avoid.’

She stood, restless, and picked a slate off the wall. ‘Look at this. It is data on the deletion of data: a recursive register of destruction. And when all the primary information is gone, of course, we will have to delete this too. We must even forget that we forgot. And then forget that in turn. It will go on, Luru, a hierarchy of deletion and destruction, until - on one last data slate in an anonymous office like this - there will remain a single datum, the final trace of the huge historic exercise. If it falls to me I will erase that last record, gladly. And then there will be no trace left at all - except in my heart. And,’ she added softly, ‘yours.’

Luru, half understanding, was filled with fear and longing.

Cana eyed her. ‘I think you’re ready. You face a choice, Luru Parz.’ She reached into her desk and produced a translucent tablet the size of a thumbnail. ‘This comes from the Qax themselves. They are able to manipulate biochemical structures at the molecular level - did you know that? It was their, um, competitive edge when they first moved off their home planet. And this is the fruit of their study of mankind. Do you know what it is?’

Luru knew. The tablet was the removal of death.

Cana set the tablet on the desk. ‘Take it.’

Luru said, ‘So it is true. You have been bought with life.’

Cana sat, her face crumpling into sadness; for an instant Luru had the impression of very great age indeed. ‘Suddenly you have grown a moral sense. Suddenly you believe you can judge me. Do you imagine I want this? Should I have followed the others to Callisto, and hidden there?’

Luru frowned. ‘Where? Jupiter’s moon?’

Cana regained the control she had momentarily lost. ‘You judge, but you still don’t understand, do you? There is a  purpose to what we do, Luru. With endless life comes endless remembering.

‘We cannot save the Earth from the Qax, Luru. They will complete this project, this Extirpation, whatever we do, we jasofts. And so we must work with them, accept their ambiguous gift of life; we must continue to implement the Qax’s project, knowing what it means. For then - when everything else is gone, when even the fossils have been dug out of the ground - we will still remember. We are the true resistance, you see, not noisy fools like Symat Suvan, we who are closest of all to the conquerors.’

Luru tried to comprehend all of this, the layers of ambiguity, the compromise, the faintest flicker of hope. ‘Why me?’

‘You are the best and brightest. The Qax are pleased with your progress, and wish to recruit you.’ She smiled thinly. ‘And, for exactly the same reasons, I need you. So much moral complexity, wrapped up in a single tiny tablet!’

Luru stood. ‘You told me you remembered how it was, before the Qax. But Symat said all the old pharaohs died during the Occupation. That nobody remembers.’

Cana’s face was expressionless. ‘If Suvan said that, it must be true.’

Luru hesitated. Then she closed her hand around the tablet and put it in a pocket of her tunic, her decision still unmade.

 

When she returned to Mell Born she found it immersed in shadow, for a Spline ship loomed above the ruins. The Spline rolled ponderously, weapon emplacements glinting. There was a sense of huge energies gathering.

Her flitter skimmed beneath the Spline’s belly, seeking a place to land.

The crude shanty town was being broken up. She could see a line of Directorate staff - no, of jasofts - moving through the ramshackle dwellings, driving a line of people before them, men, women and children. Beetle-like transports followed the line of the displaced, bearing a few hastily grabbed belongings. The jasofts were dressed in skinsuits, their faces hidden behind translucent masks; the raw surface of Earth was not a place where inhabitants of the great Conurbations walked unprotected.

A small group lingered near the electric blue walls of the Qax facility, robes flapping, their stubborn defiance apparent in their stance. One of them was Symat, of course. She ran to him.

‘I didn’t think you would return.’ He waved at the toiling, fleeing people. ‘Are you proud of what is being done to us?’

She said, ‘You are manufacturing superheavy elements, here in this facility. What is the real reason? Have you lied to me, Symat?’

‘Only a little,’ he said gently. ‘We do understand something of the creatures of the rocky forest that has flourished beneath our feet.’

‘Yes?’

‘We know what they eat. We have tried to provide them with food, to get their attention—’

Without warning a thread of ruby-red light snaked down from the hide of the Spline. Where the starbreaker touched, buildings disintegrated, panels and beams flying high into the air. From the heart of the old Qax facility came a scream of tortured air, a soft concussion, a powerful, blood-red glow. The ground shuddered beneath their feet.

‘It has begun.’ She grabbed Symat and tried to pull him towards her flitter. ‘Symat, please. You were my cadre sibling; I don’t want to see you die. This isn’t worth a life.’

A blankness came into his eyes, and he pulled away from her. ‘Ah. Not your life, a pharaoh’s life, perhaps.’

‘I am not yet a pharaoh—’

He wasn’t listening. ‘You see what a dreadful, clever gift this is? A long life makes you malleable. But my pitiful life - a few decades at best - what is the use of such a life save to make a single, defiant gesture?’ He stepped away from her deliberately. He closed his eyes, and raised his arms into the air, robe flapping. ‘As for you - you must make your choice, Luru Parz.’

And from beneath Symat’s feet a bolt of dazzling light punched upwards, scattering debris and rock, and lancing into the heart of the Spline. There was a stink of meat, of corruption.

A shock wave billowed over her, peppering her with hot dust. Luru fell back in the rubble, stunned. Symat was gone, gone in an instant.

And the roof of flesh above her seemed to tip. The Spline sank with heavy gentleness towards the ground.

And she was going to be crushed beneath its monstrous belly. She turned and ran to her ship.

The flitter, saving itself, squirted towards the narrowing gap of daylight beneath that descending lid of flesh. Luru, bloody, bruised, filthy, cowered in her seat as immense pocks and warts fled above her head. A dark, steaming fluid gushed from the Spline’s tremendous wound; it splashed over the ground, a lake of blood brought from another star.

Suddenly she burst into daylight. From the air she could see how the raking starbreaker beam had left a gouge in the earth like an immense fingernail scratching a tabletop. But the gouge was terminated by the dying Spline, a deflating ball, already grounded.

The flitter, in utter silence, tipped back and lifted her up towards the edge of space.

 

The sky deepened to violet, and her racing heart slowed.

She tried to work out what had happened. There must have been a cache of the strange, ancient supernova creatures, she decided, drawn there by Symat’s superheavy-element bait. Perhaps the eruption had been purely a matter of physics, a response to the sudden release of pressure when the upper levels of the crust were stripped away. Or perhaps that great blow against the Spline had been deliberate, a conscious lashing out, a manifestation of the rage of those ancient creatures at this disturbing of their aeons-long slumber.

And now, all around the sky, she could see more Spline entering the atmosphere: four, five, six of them, great misty moons descending to Earth. A fine dust pulsed from them in thin, silvery clouds, almost beautiful. The dust spread through the air, settling quickly. Where the glittering rain touched, the land began to soften, the valleys to subside, the hills to erode. It was shockingly fast.

This was the wrath of the Qax. The overlords had learned not to hesitate in the face of human defiance. And this nanotechnological drenching would leave the planet a featureless beach of silicate dust.

She took the translucent tablet from a pocket of her skinsuit.  The scrap of Qax technology gleamed, warm. She thought of the wizened, anguished face of Gemo Cana, of Symat’s vibrant, passionate sacrifice. You must make your choice, Luru Parz.

I am too young, she thought. I have nothing to remember. Nothing but what was done today.

As the mountains of Earth crumbled, she swallowed the tablet.

 

We endured another century of the Qax.

When their reign ended it happened quickly, the result of an event far from Earth, the actions of a single human, a man called Bolder.

For all our conspiring, I think we never really believed the Qax would leave.

And we certainly never imagined we would miss them when they were gone.






CONURBATION 2473

 AD 5407

Rala knew there was something wrong.

For days, all around Conurbation 2473 there had been muttered rumours. A cell of counter-Extirpationists had been found hoarding illegal data. Or a group of cultists were planning an uprising, like the failed Rebellion decades ago. Rala just wanted to get on with her work. But everybody got a little agitated.

It all came to a head one morning.

The room lights came on as usual to wake them up, But when their supervising jasoft didn’t come to collect them for work, Rala quickly got uneasy.

Rala shared her tiny room with Ingre, a cadre sibling. The room was just a bubble blown in nano-engineered rock by Qax technology. There was nothing inside but a couple of bunk beds, a space to store clothes, waste systems, water spigots, a food hole.

Ingre was a little younger than Rala, thin, anxious. She went to the door - which had snapped open at the allotted time, as it always did - and peered up and down the corridor. ‘Luru Parz is never late.’

‘We’ll just wait,’ Rala said firmly. ‘We’re safe here.’

But now there was a tread, steadily approaching along the corridor. It was too heavy for Luru Parz, their controlling jasoft, who was a slight woman. Some instinct prompted Rala to take Ingre’s hand and hold it tight.

A man stood in the doorway. His skin seemed oddly reddened, as if burned. He wore a skinsuit of what looked like gold foil. And there was a thick thatch of black hair on his head. Nobody in the Conurbation, workers or jasofts alike, wore hair.

He wasn’t Luru Parz. He wasn’t from the Conurbation at all.

The man stepped into the room and glanced around. ‘All these cells are the same. I can’t believe you drones live like this.’ His accent was strange. Rala thought his gaze lingered on her body, and she looked away. She had never heard the word ‘drone’ before. He pointed at the panel in the wall. ‘Your food hole.’

‘Yes—’

He smashed the transparent panel with a gloved fist. Ingre and Rala cowered back. Bits of plastic flew everywhere, and a silvery dust trickled to the floor. To Rala this was literally an unthinkable crime.

Ingre said, ‘The jasofts will punish you for that.’

‘You know what this was? Qax shit. Replicator technology.’

‘But now it’s broken.’

‘Yes, now it’s broken.’ He pointed to his chest. ‘And you must come to us for your food.’

‘Food is power,’ Rala said.

He looked at her more closely. ‘You are a fast learner. Report to the roof in one hour. You will be processed there.’ He turned and walked out. Where he had passed Rala thought she could smell burning, like hot metal.

Rala and Ingre sat on their bunk for almost the whole hour, barely speaking. Nobody came to fix the smashed hole. Before they left, Rala scooped up a little of the silver dust and put it in a pocket of her robe.

 

From the roof the Conurbation domes were a complex of vast, glistening blisters. Rala had been up here only a handful of times in her life. She tried not to flinch from the open sky.

Today this dome roof was full of people. The Conurbation inhabitants, with their shaven heads and long robes, had been gathered into queues that snaked everywhere. Each queue led to a table, behind which sat an exotic-looking individual in a gold skinsuit.

Ingre whispered, ‘Which line shall we join?’

Rala glanced around. ‘That one. Look who’s behind the table.’ It was the man who had come to their cell.

‘He frightened me.’

‘But at least we know him. Come on.’

They queued in silence. Rala felt calmer. Living in a Conurbation, you did a lot of queuing; this felt normal.

Around the Conurbation the land was a plain that shone silver-grey, like a geometric abstraction. Canals snaked away to the horizon, full of glistening blue water. Human bodies drifted down the canals, away from the Conurbation to the sea. That wasn’t unusual, just routine waste management. But there did seem to be many bodies today.

At last Rala reached the front of the queue.

The stranger probably wasn’t much older than she was, she realised, no more than thirty. ‘It’s you,’ he said. ‘The drone who understands the nature of power.’

She bristled. ‘I am not a drone.’

‘You are what I say you are.’ He had a data slate before him, obviously purloined from a Conurbation workstation. He worked it slowly, as if unfamiliar with the technology. ‘Tell me your name.’

‘Rala.’

‘Rala, my name is Pash. From now on you report to me.’

She didn’t understand. ‘Are you a jasoft?’ The jasofts were human servants of the Qax who, it was said, were granted freedom from death in return for their service.

He said, ‘The jasofts are gone.’

‘The Qax—’

‘Are gone too.’ He glanced upwards. ‘At night you can see their mighty Spline ships, peeling out of orbit. Where they are going, I don’t know. But we will go after them one day.’

Could it be true - could the centuries-old Occupation be over, could Luru Parz and the other jasofts really have melted away, could the framework of her whole world have vanished? Rala felt like a lost child, separated from her cadre. She tried not to let this show in her face.

‘What was your sin?’ It turned out he was asking what job she did.

She had spent her working life in vocabulary deletion. The goal had been to replace the old human tongues with a fully artificial language. It would have taken a few more generations, but at last a great cornerstone of the Extirpation, the Qax’s methodical elimination of the human past, would have been completed. It was intellectually fascinating.

He nodded. ‘Your complicity with the great crime committed against humanity—’

‘I committed no crime,’ she snapped.

‘You could have refused your assignments.’

‘I would have been punished.’

‘Punished? Many will die before we are free.’

The word shocked her. It was hard to believe this was happening. ‘Are you going to punish me now?’

‘No,’ he said, tiredly. ‘Listen to me, Rala. It’s obvious you are smart, you have a high degree of literacy. We were the crew of a starship. A trading vessel, called Port Sol. While you toiled in this bubble-town, I hid up there.’ He glanced at the sky.

‘You are bandits.’

He laughed. ‘No. But we are not bureaucrats either. We need people like you to help run this place.’

‘Why should I work for you?’

‘You know why.’

‘Because food is power.’

‘Very good.’

 

The traders tried to rule their new empire by lists. They kept lists of ‘drones’, and of their ‘sins’, and tables of things that needed to be done to keep the Conurbation functioning, like food distribution and waste removal.

For Rala it wasn’t so bad. It was just work. But compared to the sophisticated linguistic analysis she had been asked to perform under the Occupation, this simple clerical stuff was dull, routine.

Once she suggested a better way to devise a task allocation. She was punished, by the docking of her food ration. That was how it went. If you cooperated you were fed. If not, not.

Her food was the same pale yellow tablets she had grown up with, the tablets produced by the food holes, though less of them. They came from a sector at the heart of the Conurbation where the food holes had been left intact - the only such place, in fact. It was guarded around the clock.

After the first month or so, the battles started in the sky. You would see glowing lights on the horizon, or sometimes flashing shapes in the night, threads and bursts of light. All utterly silent. All these ships and weapons were human. The oppression of the Qax had been lifted, only for humans to fall on each other.

Actually there was a lot of information to be had from the traders’ lists, if you knew how to read them. Rala saw how few the traders really were. She sensed their insecurity, despite the gaudy weapons they wielded: so few of us, so many of them. And now there were challenges from the sky. The traders’ rule was fragile.

But though people muttered about the good old days under the Qax, nobody did anything about it. It wouldn’t even occur to most drones to raise a fist. Besides there was no place else to go, nothing else to eat. Beyond the city there was only the endless nano-chewed dirt on which nothing grew.

There was never enough to eat, though.

In a corner of her cell, away from prying eyes, Rala examined the silvery Qax replicator dust. This stuff had made food before; why wouldn’t it now? But the dust just lay in its bowl, offering nothing.

Of course the food hadn’t come from nothing. A slurry of seawater and waste had been fed to the dust through pipes in the wall. Somehow the silver dust had turned that muck into food. But in the pipes now there was only a sticky, greenish sludge that stank like urine. She scraped a little of this paste over the dust, but still, treacherously, it sat inert. She hid it all away again.

 

She had been aware of Pash’s interest in her from the first moment they had met.

She built on that tentative relationship. She talked to him about her work, and drew him out with questions about his background. He told her unlikely tales of worlds beyond the Moon, where humans had once built cities that orbited through rings of ice. Perhaps she was developing an instinct for survival; Pash’s interest was something she could exploit.

Eventually he began to invite her to his room. The room, once owned by a jasoft, was set beneath the Conurbation’s outer wall. It had a view of the sky, where silent battles flared.

‘I don’t know what you want here,’ she said to him one evening. ‘You traders. Why do you want a Conurbation? You aren’t very good at running it.’

‘There are worse than us out there.’

‘It isn’t wealth you want, is it?’ She had struggled to  understand that trader word, long expunged from her language; for better or worse the Qax had for centuries imposed a crude communism on mankind. ‘There’s no wealth to be had here.’

‘No. There are only people.’

‘Yes. And where there are people, there is power to be wielded. And that’s what you want, isn’t it?’

He fell silent, and she wondered if she had pushed him too far. She sighed. ‘Tell me about Sat-urn again—’

The door slammed open. Somebody was standing there, silhouetted by bright light.

Instinctively Rala stepped forward, spreading her arms to hide Pash. A light shone in her face.

The intruder said, ‘I represent the Interim Coalition of Governance. The illegal seizure of this Conurbation by the bandits of the GUTship Port Sol is over.’

‘We are both drones.’ She rattled off details of her identity and work assignment.

‘You must stay in your cell. In the morning you will be summoned for new details. If you encounter the Port Sol crew—’

‘I will report them.’

There was shouting in the corridor; the Coalition trooper, distracted, hurried away.

Pash murmured, ‘Lethe. Look.’

Beyond the window, in the reddening sky, a Spline ship was hovering, a great meaty ball pocked with weapons emplacements. But this was no Qax vessel; a green tetrahedral sigil, a human symbol, had been crudely carved in its flank.

‘Things have changed,’ Rala said dryly.

Pash asked, ‘Why did you shelter me?’

‘Because I have had enough of rulers,’ she snapped. ‘We must be ready. You will have to shave your head. Perhaps one of my robes will fit you.’

 

The Coalition had its own, different theory about how to run a Conurbation.

They were all evicted from the city. The people stood in sullen ranks - mostly Conurbation drones, but with at least one trader, Pash, camouflaged among the rest. They had been  given tools, simple hoes and spades. The walls of the Conurbation loomed above them all, scorched by fire.

The sun was hot, the air dry, and insects buzzed. These were city folk; they didn’t like being out here. There were even children; the new rulers of the Conurbation had closed down the schools, which even the traders had kept running.

A woman stood on a platform before them. She wore a green uniform, clean but shabby, and she had the green sigil tattooed on her forehead - the symbol, as Rala had now learned, of free humanity. At her side were soldiers, not in uniform, though they all wore green armbands, and had the sigil marked on their faces.

‘My name is Cilo Mora,’ said the woman. ‘The Green Army has restored order to the Earth, overthrowing the bandit traders. But the Qax may return - or if not them, another foe. We must always be prepared. You are the advance troops of a moral revolution. The work you will begin today will fortify your will and clarify your vision. But remember - now you are all free!’

One man near the front raised his hoe dubiously. ‘Free to scrape at the dirt?’

One of the green-armbands clubbed him to the ground.

Nobody else moved. Cilo Mora smiled, as if the unpleasantness had never happened. The man in the dirt lay where he had fallen, unattended.

Fields were marked out using rubble from fallen Conurbation domes. Seeds were supplied, from precious stores preserved off-world. All around the city people toiled in the dirt, but there were machines too, hastily adapted and improvised.

For many, it went hard. There hadn’t been farmers on Earth for centuries, and the people of the Conurbation had all been office workers. Some fell ill, some died. But as the survivors’ hands hardened, so did their spirit, it seemed to Rala.

The crops began to grow. But the vegetables were sparse and thin. Rala thought she understood why - the poisoning of the soil was a legacy of the Qax - but nobody seemed to have any idea what to do about it.

The staple food continued to be the pale yellow ration tablets from the food holes. But just as under the old regime there was never enough to eat.

In the rest times they would gather, swapping bits of information.

Pash said, ‘The Coalition’s Green Army really does seem to be putting down the warlords.’ He seemed fascinated by developments, apparently forgetting he was one of those ‘warlords’ himself. ‘Of course having a Spline ship is a big help. But those clowns who follow Cilo around aren’t Army but another agency called the Green Guard. Amateurs, with a mission to cement the revolution.’

Rala whispered, ‘What this “revolution” comes down to is scratching at the dirt for food.’

‘We can’t use Qax technology any more,’ Ingre said. ‘It would be counter-progressive.’ Ingre was always mouthing phrases like this. She seemed to welcome the latest ideology. Rala wondered if she had been through too many shocks to be able to resist.

‘It’s not going to work,’ Rala said softly. ‘The Extirpation was pretty thorough. The Qax planted replicators in the soil, to make it lifeless.’ Their ultimate goal had been to wipe off the native ecology, to make the Earth uninhabited save for humans and the blue-green algae of the oceans, which would become great tanks of nutrient to feed their living Spline ships. ‘No amount of scraping with hoes is going to make the dirt green in a hurry.’

‘We have to support the Coalition,’ said Ingre. ‘It’s the way forward for mankind.’

Pash wasn’t listening to either of them. He said, ‘You’d never get in the Army, but those Green Guards are the gang to join. Most of them are pretty dumb; you can see that. A smart operator could rise pretty fast.’

They spoke like this only in brief snatches. There was always a collaborator about, always a spy ready to sell a story to the Guards for a bit of food.

 

The cuts began.

It was as if the Coalition believed that starvation would motivate the new shock troops of its uninterrupted revolution. Or perhaps they simply weren’t managing the food stocks competently. Soon the first signs of malnutrition appeared, swollen bellies among the children.

Rala had always kept her handful of replicator dust, from her old cell in the Conurbation. Now she found a hidden corner by the Conurbation walls, where she dug out the earth and sprinkled in a little of her dust. Still nothing happened.

One day Pash caught her doing experiments like this. By now he had fulfilled his ambition to become a Green Guard. The former trader had donned the green armband of his enemies with shameless ease.

She said, ‘Will you turn me in?’

‘Why should I?’

‘Because I’m trying to use Qax technology. This action is doctrinally invalid.’

He shrugged. ‘You saved my life.’

‘Anyhow,’ she said, ‘it’s not working.’

He frowned and poked at the dirt. ‘Do you know anything about this kind of technology? We used a human version in the Port Sol’s life support - cruder than this, of course. Nanotech manipulates matter at the molecular or atomic levels.’

‘It turns waste into food.’

‘Yes. But people seem to think it’s a magic dust, that you just throw at a heap of garbage to turn it into diamonds and steak.’

‘Diamonds? Steak?’

‘Never mind. There is nothing magic about this stuff. Nanotech is like biology. To “grow”, a nanotech product needs nutrients, and energy. On Sol we used a nutrient bath. This Qax stuff is more robust, and can draw what it needs from the environment, if it gets a chance.’

She thought about that. ‘You mean I have to feed it, like a plant.’

‘There is a lot of chemical energy stored in the environment. You can tap it slowly but efficiently, like plants or bacteria, or burn it rapidly but inefficiently, like a fire. This Qax technology is smart stuff; it releases energy more swiftly than biological cells but more efficiently than a fire. In principle a nano-sown field ought to do better than a biologically planted crop . . .’

She failed to understand many of the words he was using. Though she pressed him to explain further, to help her, he was too busy.

Meanwhile Ingre, Rala’s cadre sibling, became a problem.

Despite her ideological earnestness she was weak and  ineffectual, and hated the work in the fields. A drone supervisor, a collaborator, one of her own people, punished Ingre more efficiently than any Guard would have done. And when that didn’t work in motivating Ingre to work better, she cut off Ingre’s food ration.

After that Ingre just lay on her bunk. At first she complained, or railed, or cried. But she grew weaker, and lay silent. Rala tried to share her own food. But there wasn’t enough; she was going hungry herself.

Rala grew desperate. She realised that the Guards, in their brutal incompetence, were actually going to allow Ingre to die, as they had many others. She could think of only one way of getting more food.

She wasn’t sexually inexperienced; even the Qax hadn’t been able to extirpate that. Pash was easy to seduce.

The sex wasn’t unpleasant, and Pash did nothing to hurt her. The oddest thing was the spacegoer’s exoskeleton he wore, even during sex; it was a web of silvery thread that lay over his skin. But she felt no affection for him, or - she suspected - he for her. Unspoken, they both knew that it was his power over her that excited him, not her body.

Still, she waited for several nights before she asked him for the extra food she needed to keep Ingre alive.

Meanwhile, in the Conurbation, things got worse. Despite the maintenance rotas the stairwells and corridors became filthy. The air circulation broke down. The inner cells became uninhabitable, and crowding increased. Then there was the violence. Rumours spread of food thefts, even a rape. Rala learned to hide her food when she walked the darker corridors, scuttling past walls marked with bright green tetrahedral sigils, the most common graffito.

The Conurbation was dying, Rala realised with slow amazement. It was as if the sky itself was falling. People spoke even more longingly of the Qax Occupation, and the security it had brought.

One day Pash came to her, excited. ‘Listen. There’s trouble. Factional infighting among the Green Guards.’

She closed her eyes. ‘You’re leaving, aren’t you?’

‘There’s a battle at a Conurbation a couple of days from here. There are great opportunities out there, kid.’

Rala felt sick; the world briefly swam. They had never discussed the child growing inside her, but Pash knew it existed, of course. It was a mistake; it hadn’t even occurred to her that the contraceptive chemistry which had circulated with the Conurbation’s water supply might have failed.

She hated herself for begging. ‘Don’t leave.’

He kissed her forehead. ‘I’ll come back.’

Of course he never did.

 

The brief factional war was won by a group of Green Guards called the Million Heroes. They wore a different kind of armband, had a different ranking system, and so forth. But day to day, under their third set of bosses since the Qax, little changed for the drones of Conurbation 2473; one set of rulers, it was turning out, was much the same as another.

By now most of the Conurbation’s systems had ceased functioning, and its inner core was dark and uninhabitable. Everybody worked in the fields, and some were even putting up crude shelters closer to where they worked, scavenging rock from the Conurbation’s walls.

Still Rala went hungry, and she increasingly worried about the child, and how she would cope with the work later in her pregnancy.

She remembered how Pash had said, or hinted, that the nano dust was like a plant. So she dug it up again and planted it away from the shade of the wall, in the sunlight.

Still, for days, nothing happened. But then she started to noticed pale yellow specks, embedded in the dirt. If you washed a handful of soil you could pick out particles of food. They tasted just as if they had come from a food hole. She improvised a sieve from a bit of cloth, to make the extraction more efficient.

That was when Ingre, for whose life Rala had prostituted herself, turned her in to the new authority.

Ingre, standing with one of the Million Heroes over the nano patch, seemed on the point of tears. ‘I had to do it,’ she said.

‘It’s all right,’ said Rala tiredly.

‘At least I can put an end to this irregularity.’ The Hero raised his weapon at the nano patch. He was perhaps seventeen years old.

Rala forced herself to stand before the weapon’s ugly snout. ‘Don’t destroy it.’

‘It’s anti-doctrinal.’

‘We can’t eat doctrine.’

‘That’s not the point,’ snapped the Hero.

Rala spread her hands. ‘Look around you. The Qax did a good job of making our world uninhabitable. They even levelled mountains. But this bit of Qax technology is reversing the process. Look at it this way. Perhaps we can use their own weapons against the Qax. Or is that against your doctrine?’

‘I don’t know. I’d have to ask my political officer.’ The Hero let the weapon drop. ‘I’m not changing my decision. I’m just postponing its implementation.’

Rala nodded sagely.

 

After that, as the weeks passed, she saw that the patch she had cultivated was spreading, a stain of a richer dark seeping through the ground. Her replicators were now turning soil and sunlight not just into food but into copies of themselves, and so spreading further, slowly, doggedly. The food she got from the ground became handfuls a day, almost enough to stave off the hunger that nagged at her constantly.

Ingre said to her, ‘You have a child. I knew they wouldn’t hurt you because of that.’

‘It’s OK, Ingre.’

‘Although betraying you was doctrinally the correct thing to do.’

‘I said it’s OK.’

‘The children are the future.’

Yes, thought Rala. But what future? We are insane, she thought, an insane species. As soon as the Qax get out of the way we start to rip each other apart. We rule each other with armbands, bits of rag. And now the Million Heroes are prepared to starve us all - they might still do it - for the sake of an abstract doctrine. Maybe we really were better off under the Qax.

But Ingre seemed eager for forgiveness. She worked in the dirt beside her cadre sibling, gazing earnestly at her.

So Rala forced a smile. ‘Yes,’ she said, and patted her belly. ‘Yes, the children are the future. Now here, help me with this sieve.’

Under their fingers, the alien nano seeds spread through the dirt of Earth.

 

During the churning of the post-Qax era, we undying, our actions during the Occupation misunderstood, were forced to flee.

The Interim Coalition of Governance consolidated its power, as such agencies do, and proved itself to be rather less than interim.

But from the ranks of the Coalition’s stultifying bureaucracy emerged one man whose strange genius would shape human history for twenty thousand years.






REALITY DUST

 AD 5408

An explosion of light: the moment of her birth.

She cried out.

A sense of self flooded through her body. She had arms, legs; her limbs were flailing. She was falling, and glaring light wheeled about her.

... But she remembered another place: a black sky, a world - no, a moon - a face before her, smiling gently. This won’t hurt. Close your eyes.

A name. Callisto.

But the memories were dissipating. ‘No!’

She landed hard, face down, and was suffused by sudden pain. Her face was pressed into dust, rough, gritty particles, each as big as a moon to her staring eyes.

 

The flitter rose from liberated Earth like a stone thrown from a blue bowl. The little cylindrical craft tumbled slowly as it climbed, sparkling, and Hama Druz marvelled at the beauty of the mist-laden, subtly curved landscape swimming around him, drenched as it was in clear bright sunlight.

The scars of the Occupation were still visible. Away from the great Conurbations, much of the land glistened silver-grey where starbreaker beams and Qax nanoreplicators had chewed up the surface of the Earth, life and rocks and all, turning it into a featureless silicate dust.

‘But already,’ he pointed out eagerly, ‘life’s green is returning. Look, Nomi, there, and there . . .’

His companion, Nomi Ferrer, grunted sceptically. ‘But that greenery has nothing to do with edicts from your Interim Coalition of Governance, or all your philosophies. That’s the worms, Hama, turning Qax dust back into soil. Just the worms, that’s all.’

Hama would not be put off. Nomi, once a ragamuffin, was an officer in the Green Army, the most significant military force yet assembled in the wake of the departing Qax. She was forty years old, her body a solid slab of muscle, with burn marks disfiguring one cheek. And, in Hama’s judgement, she was much too sunk in cynicism.

He slapped her on the shoulder. ‘Quite right. And that’s how we must be, Nomi: like humble worms, content to toil in the darkness, to turn a few scraps of our land back the way they should be. That should be enough for any life.’

Nomi just snorted.

Already the two-seat flitter was beginning its descent, towards a Conurbation. Still known by its Qax registration of 11729, the Conurbation was a broad, glistening sprawl of bubble-dwellings blown from the bedrock, and linked by the green-blue of umbilical canals. Hama saw that many of the dome-shaped buildings had been scarred by fire, some even cracked open. But the blue-green tetrahedral sigil of free Earth had been daubed on every surface.

A shadow passed over the Conurbation’s glistening rooftops. Hama shielded his eyes and squinted upwards. A fleshy cloud briefly eclipsed the sun. It was a Spline ship: a living starship kilometres across, its hardened epidermis pocked with monitor and weapon emplacements. He suppressed a shudder. For generations the Spline had been the symbol of Qax dominance. But now the Qax had gone, and this abandoned Spline was in the hands of human engineers, who sought to comprehend its strange biological workings.

On the outskirts of the Conurbation there was a broad pit scooped out of the ground, its crudely scraped walls denoting its origin as post-Occupation: human, not Qax. In this pit rested a number of silvery, insectile forms, and as the flitter fell further through the sunlit air, Hama could see people moving around the gleaming shapes, talking, working. The pit was a shipyard, operated by and for humans, who were slowly rediscovering yet another lost art; for no human engineer had built a spacecraft on Earth for three hundred years.

Hama pressed his face to the window - like a child, he knew, reinforcing Nomi’s preconception of him - but to Lethe with  self-consciousness. ‘One of those ships is going to take us to Callisto. Imagine it, Nomi - a moon of Jupiter!’

But Nomi scowled. ‘Just remember why we’re going there: to hunt out jasofts - criminals and collaborators. It will be a grim business, Hama, no matter how pretty the scenery.’

The flitter slid easily through the final phases of its descent, and the domes of the Conurbation loomed around them.

 

There was a voice, talking fast, almost babbling.

‘There is no time. There is no space. We live in a universe of static shapes. Do you see? Imagine a grain of dust that represents all the particles in our universe, frozen in time. Imagine a stupendous number of such dust grains, representing all the possible shapes the particles can take. This is reality dust, a dust of the Nows. And each grain is an instant, in a possible history of the universe.’ A snapping of fingers. ‘There. There. There. Each moment, each juggling of the particles, a new grain. The reality dust contains all the arrangements of matter there could ever be. Reality dust is an image of eternity . . .’

She lay there, face pressed into the dirt, wishing none of this was happening.

Hands grabbed her, by shoulder and hip. She was dragged, flipped over on her back. The sky above was dazzling bright.

A face loomed, silhouetted. She saw a hairless scalp, no eyebrows or lashes. The face itself was rounded, smoothed over, as if unformed. But she had a strong impression of great age.

‘This won’t hurt,’ she whispered, terrified. ‘Close your eyes.’

The face loomed closer. ‘Nothing here is real.’ The voice was harsh, without inflection. A man? ‘Not even the dust.’

‘Reality dust,’ she murmured.

‘Yes. Yes! It is reality dust. If you live, remember that.’

The face receded, turning away.

She tried to sit up. She pressed her hands into the loose dust, crushing low, crumbling structures, like the tunnels of worms. She glimpsed a flat horizon, a black, oily sea, forest-covered hills. She was on a beach of silvery, dusty sand. The sky was a glowing dome. The air was full of mist; she couldn’t see far in any direction, as if she were trapped in a glowing bubble.

Her companion was mid-sized, his body shapeless and  sexless. He was dressed in a coverall of a nondescript colour. He cast no shadow in the bright diffuse light.

She glanced down at herself. She was wearing a similar coverall. She fingered its smooth fabric, baffled.

The man was walking slowly, limping, as though exhausted. Walking away, leaving her alone.

‘Please,’ she said.

Without stopping, he called back, ‘If you stay there you’ll die.’

‘What’s your name?’

‘Pharaoh. That is all the name I have left, at any rate.’

She thought hard. Those sharp birth memories had fled, but still . . . ‘Callisto, My name is Callisto.’

Pharaoh laughed. ‘Of course it is.’

Without warning, pain swamped her right hand. She snatched it to her chest. The skin felt as if it had been drenched in acid.

The sea had risen, she saw, and the black, lapping fluid had covered her hand. Where the fluid had touched, the flesh was flaking away, turning to chaotic dust, exposing sketchy bones that crumbled and fell in thin slivers.

She screamed. She had only been here a moment, and already such a terrible thing had happened.

Pharaoh limped back to her. ‘Think beyond the pain.’

‘I can’t—’

‘Think. There is no pain.’

And, as he said it, she realised it was true. Her hand was gone, her arm terminating in a smooth, rounded stump. But it didn’t hurt. How could that be?

‘What do you feel?’

‘Diminished,’ she said.

‘Good,’ he said. ‘You’re learning. There is no pain here. Only forgetting.’

The black, sticky fluid was lapping near her legs. She scrambled away. But when she tried to use her missing right hand she stumbled, falling flat.

Pharaoh locked his hand under her arm and hauled her to her feet. The brief exertion seemed to exhaust him; his face smoothed further, as if blurring. ‘Go,’ he said.

‘Where?’

‘Away from the sea.’ And he pushed her, feebly, away from the ocean.

She looked that way doubtfully. The beach sloped upward sharply; it would be a difficult climb. Above the beach there was what looked like a forest, tall shapes like trees, a carpet of something like grass. She saw people moving in the darkness between the trees. But the forest was dense, a place of colourless, flat shadows, made grey by the mist.

She looked back. Pharaoh was standing where she had left him, a pale, smoothed-over figure just a few paces from the lapping, encroaching sea, already dimmed by the thick white mist.

She called, ‘Aren’t you coming?’

‘Go.’

‘I’m afraid.’

‘Asgard. Help her.’

Callisto turned.

There was a woman, not far away, crawling over the beach. She seemed to be plucking stray grass blades from the dust, cramming them into her mouth. Her face was a mask of wrinkles, complex, textured - a stark contrast to Pharaoh’s smoothed-over countenance. Querulous, the woman snapped, ‘Why should I?’

‘Because I once helped you.’

The woman got to her feet, growling.

Callisto quailed from her. But Asgard took her good hand and began to haul her up the beach.

Callisto looked back once more. The oil-black sea lapped thickly over a flat, empty beach. Pharaoh had gone.

 

As they made their way to Hama’s assigned office, Nomi drew closer to Hama’s side, keeping her weapons obvious.

The narrow corridors of Conurbation 11729 were grievously damaged by fire and weaponry - scars inflicted not by Qax, but by humans. In some places there was even a smell of burning.

And the corridors were crowded: not just with former inhabitants of the Qax-built city, but with others Hama couldn’t help but think of as outsiders.

There were ragamuffins - like Nomi herself - the product of generations who had waited out the Occupation in the ruins of  ancient human cities, and other corners of wilderness Earth. And there were returned refugees, the descendants of people who had fled to the outer moons and even beyond Sol system to escape the Qax’s powerful, if inefficient, grasp. Some of these returned space travellers were exotic indeed, with skin darkened by the light of other stars, and frames made spindly or squat by other gravities - even eyes replaced by Eyes, mechanical supplements. And most of them had hair: hair sprouting wildly from their heads and even their faces, in colours of varying degrees of outrage. They made the Conurbation’s Occupation-era inhabitants, with their drab robes and shaven heads, look like characterless drones.

The various factions eyed each other with suspicion, even hostility; Hama saw no signs of unity among liberated mankind.

Hama’s office turned out to be a spacious room, the walls lined with data slates. It even had a natural-light window, overlooking a swathe of the Conurbation and the lands beyond. This prestigious room had once, of course, been assigned to a jasoft - a human collaborator administering Earth on behalf of the Qax - and Hama felt a deep reluctance to enter it.

For Hama, up to now, the liberation had been painless, a time of opportunity and freedom, like a wonderful game. But that, he knew, was about to change. Hama Druz, twenty-five years old, had been assigned to the Commission for Historical Truth, the tribunal appointed to investigate and try collaboration crimes. His job was to hunt out jasofts.

Some of these collaborators were said to be pharaohs, kept alive by Qax technology, perhaps for centuries . . . Some, it was said, were even survivors of the pre-Occupation period, when human science had advanced enough to beat back death. If the jasofts were hated, the pharaohs had been despised most of all; for the longer they had lived, the more loyalty they owed to the Qax, and the more effectively they administered the Qax regime. And that regime had become especially brutal after a flawed human rebellion more than a century earlier.

Hama, accompanied by Nomi, would spend a few days here, acquainting himself with the issues around the collaborators. But to complete his assignment he would have to travel far  beyond the Earth: to Jupiter’s moon, Callisto, in fact. There - according to records kept during the Occupation by the jasofts themselves - a number of pharaohs had fled to a science station maintained by one of their number, a man named Reth Cana.

For the next few days Hama worked through the data slates assembled for him, and received visitors, petitions, claimants. He quickly learned that there were many issues here beyond the crimes of the collaborator class.

The Conurbation itself faced endless problems day to day. The Conurbations had been deliberately designed by the Qax as temporary cities. It was all part of the grand strategy of the latter Occupation; the Qax’s human subjects were not allowed ties of family, of home, of loyalty to anybody or anything - except perhaps the Occupation itself. A Conurbation wasn’t a home; sooner or later you would be moved on.

The practical result was that the hastily constructed Conurbation was quickly running down. Hama read gloomily through report after report of silting-up canals and failing heating or lighting and crumbling dwelling places. People were sickening of diseases long thought vanished from the planet - even hunger had returned.

And then there were the wars.

The aftermath of the Qax’s withdrawal - the overnight removal of the government of Earth after three centuries - had been extremely turbulent. In less than a month humans had begun fighting humans once more. It had taken a chaotic half-year before the Coalition had coalesced, and even now, around the planet, brushfire battles still raged against warlords armed with Qax weaponry.

It had been the jasofts, of course, who had been the focus of the worst conflicts. In many places jasofts, including pharaohs, had been summarily executed. Elsewhere the jasofts had gone into hiding, or fled off-world, or had even fought back. The Coalition had quelled the bloodshed by promising that the collaborators would be brought to justice before its new Commission for Historical Truth.

But Hama - alone in his office, poring over his data slates - knew that justice was easier promised than delivered. How were short-lived humans - dismissively called mayflies by the  pharaohs - to try crimes that might date back centuries? There were no witnesses save the pharaohs themselves; no formal records save those maintained under the Occupation; no testimony save a handful of legends preserved through the endless dissolutions of the Conurbations; not even any physical evidence since the Qax’s great Extirpation had wiped the Earth clean of its past.

What made it even more difficult, Hama was slowly discovering, was that the jasofts were useful.

It was a matter of compromise, of practical politics. The jasofts knew how the world worked, on the mundane level of keeping people alive, for they had administered the planet for centuries. So some jasofts - offered amnesties for cooperating - were discreetly running parts of Earth’s new, slowly coalescing administration under the Coalition, just as they had under the Qax.

And meanwhile, children were going hungry.

Hama had, subtly, protested against his new assignment. He felt his strength lay in philosophy, in abstraction. He longed to rejoin the debates going on in great constitutional conventions all over the planet, as the human race, newly liberated from the Qax, sought a new way to govern itself.

But his appeal against reassignment had been turned down. There was simply too much to do now, too great a mess to clear up, and too few able and trustworthy people available to do it.

As he witnessed the clamour of the crowds around the failing food dispensers, Hama felt a deep determination that things should be fixed, that such a situation as this should not recur. And yet, to his shame, he looked forward to escaping from all this complexity to the cool open spaces of the Jovian system.

It was while he was in this uncertain mood that the pharaoh sought him out.

 

Asgard led her to the fringe of the forest. There, ignoring Callisto, she hunkered down and began to pull at strands of grass, ripping them from the ground and pushing them into her mouth.

Callisto watched doubtfully. ‘What should I do?’

Asgard shrugged. ‘Eat.’

Reluctantly Callisto got to her knees. Favouring her truncated arm, it was difficult to keep her balance. With her left hand she pulled a few blades of the grass stuff from the dust. She crammed the grass into her mouth and chewed. It was moist, tasteless, slippery. She found that the grass blades weren’t connected to roots. Rather they seemed to blend back into the dust, to the tube-like structures there.

People moved through the shadows of the forest, digging at the roots with their bare hands, pushing fragments of food into their faces.

‘My name,’ she said, ‘is Callisto.’

Asgard grunted. ‘Your dream-name.’

‘I remembered it.’

‘No, you dreamed.’

‘What is this place?’

‘It isn’t a place.’

‘What’s it called?’

‘It has no name.’ Asgard held up a blade of grass. ‘What colour is this?’

‘Green,’ Callisto said immediately. But that wasn’t true. It wasn’t green. What colour, then? She realised she couldn’t say.

Asgard laughed, and shoved the blade in her mouth.

Callisto looked down the beach. ‘What happened to Pharaoh?’

Asgard shrugged. ‘He might be dead by now. Washed away by the sea.’

‘Why doesn’t he come up here, where it’s safe?’

‘Because he’s weak. Weak and mad.’

‘He saved me from the sea.’

‘He helps all the newborns.’

‘Why?’

‘How should I know? But it’s futile. The ocean rises and falls. Every time it comes a little closer, higher up the beach. Soon it will lap right up here, to the forest itself.’

‘We’ll have to go into the forest.’

‘Try that and Night will kill you.’

Night? Callisto looked into the forest’s darkness, and shuddered.

Asgard eyed Callisto with curiosity, no sympathy. ‘You really  are a newborn, aren’t you?’ She dug her hand into the dust, shook it until a few grains were left on her palm. ‘You know what the first thing Pharaoh said to me was? “Nothing is real.” ’

‘Yes—’

‘ “Not even the dust. Because every grain is a whole world.” ’ She looked up at Callisto, calculating.

Callisto gazed at the sparkling grains, wondering, baffled, frightened. Too much strangeness.

I want to go home, she thought desperately. But where, and what, is home?

 

Two women walked into Hama’s office: one short, squat, her face a hard mask, and the other apparently younger, taller, willowy. They both wore bland, rather scuffed Occupation-era robes - as he did - and their heads were shaven bare.

The older woman met his gaze steadily. ‘My name is Gemo Cana. This is my daughter. She is called Sarfi.’

Hama eyed them with brief curiosity. The daughter, Sarfi, averted her eyes. She looked very young, and her face was thin, her skin sallow.

This was a routine appointment. Gemo Cana was, supposedly, a representative of a citizens’ group concerned about details of the testimony being heard by the preliminary hearings of the Truth Commission. The archaic words of family - daughter, mother - were still strange to Hama, but they were becoming increasingly more common, as the era of the Qax cadres faded from memory.

He welcomed them with his standard opening remarks. ‘My name is Hama Druz. I am an adviser to the Interim Coalition and specifically to the Commission for Historical Truth. I will listen to whatever you wish to tell me and will help you any way I can; but you must understand that my role here is not formal, and—’

‘You’re tired,’ Gemo Cana said.

‘What?’

She stepped forward and studied him, her gaze direct, disconcerting. ‘It’s harder than you thought, isn’t it? Running an office, a city - a world. Especially as you must work by persuasion, consent.’ She walked around the room, ran a finger over  the data slates fixed on the walls, and paused before the window, gazing out at the glistening rooftops of the Conurbation, the muddy blue-green of the canals. Hama could see the Spline ship rolling in the sky, a wrinkled moon. She said, ‘It was difficult enough in the era of the Qax, whose authority, backed by Spline gunships, was unquestionable.’

‘And,’ asked Hama, ‘how exactly do you know that?’

‘This used to be one of my offices.’

Hama reached immediately for his desktop.

‘Please.’ The girl, Sarfi, reached out towards him, then seemed to think better of it. ‘Don’t call your guards. Hear us out.’

He stood. ‘You’re a jasoft. Aren’t you, Gemo Cana?’

‘Oh, worse than that,’ Gemo murmured. ‘I’m a pharaoh . . . You know, I have missed this view. The Qax knew what they were doing when they gave us jasofts the sunlight.’

She was the first pharaoh Hama had encountered face to face. Before her easy authority, her sense of dusty age, Hama felt young, foolish, his precious philosophies half-formed. And he found himself staring at the girl; he hadn’t even known pharaohs could have children.

Deliberately he looked away, seeking a way to regain control of the situation. ‘You’ve been in hiding.’

Gemo inclined her head. ‘I spent a long time working in offices like this one, Hama Druz. Longer than you can imagine. I always knew the day would come when the Qax would leave us exposed, us pharaohs.’

‘So you prepared.’

‘Wouldn’t you? I was doing my duty. I didn’t want to die for it.’

‘Your duty to Qax occupiers?’

‘No,’ she said, a note of weariness in her voice. ‘You seem more intelligent than the rest; I had hoped you might understand that much. It was a duty to mankind, of course. It always was.’

He tapped a data slate on his desk. ‘Gemo Cana. I should have recognised the name. You are one of the most hunted jasofts. Your testimony before the Commission—’

She snapped, ‘I’m not here to surrender, Hama Druz, but to ask for your help.’

‘I don’t understand.’

‘I know about your mission to Callisto. To the enclave there. Reth has been running a science station since before the Occupation. Now you are going out there to close him down.’

He said grimly, ‘These last few years have not been a time for science.’

She nodded. ‘So you believe science is a luxury, a plaything for easier times. But science is a thread in the tapestry of our humanity - a thread Reth has maintained. Do you even know what he is doing out there?’

‘Something to do with life forms in the ice—’

‘Oh, much more than that. Reth has been exploring the nature of reality - seeking a way to abolish time itself.’ She smiled coolly. ‘I don’t expect you to understand. But it has been a fitting goal, in an era when the Qax have sought to obliterate human history - to abolish the passage of time from human consciousness . . .’

He frowned. Abolishing time? Such notions were strange to him, meaningless. He said, ‘We have evidence that the science performed on Callisto was only a cover - that many pharaohs fled there during the chaotic period following the Qax withdrawal.’

‘Only a handful. There only ever was a handful of us, you know. And now that some have achieved a more fundamental escape, into death, there are fewer than ever.’

‘What do you want?’

‘I want you to take us there.’

‘To Callisto?’

‘We will remain in your custody, you and your guards. You may restrain us as you like. We will not try anything - heroic. All we want is sanctuary. They will kill us, you see.’

‘The Commission is not a mob.’

She ignored that. ‘I am not concerned for myself, but for my daughter. Sarfi has nothing to do with this; she is no jasoft.’

‘Then she will not be harmed.’

Gemo just laughed.

‘You are evading justice, Gemo Cana.’

She leaned forward, resting her hands on the desk nonchalantly; this really had once been her office, he realised. ‘There is no justice here,’ she hissed. ‘How can there be? I am  asking you to spare my daughter’s life. Later, I will gladly return to face whatever inquisition you choose to set up.’

‘Why would this Reth help you?’

‘His name is Reth Cana,’ she said. ‘He is my brother. Do you understand? Not my cadre sibling. My brother.’

Gemo Cana; Reth Cana; Sarfi Cana. In the Qax world, families had been a thing for ragamuffins and refugees, and human names had become arbitrary labels; the coincidence of names had meant nothing to Hama. But to these ancient survivors, a shared name was a badge of kinship. He glanced at Gemo and Sarfi, uneasy in the presence of these close primitive ties, of mother and brother and daughter.

Abruptly the door opened. Nomi Ferrer walked in, reading from a data slate. ‘Hama, your ship is ready to go. But I think we have to—’ She looked up, and took in the scene at a glance. In an instant she was at Gemo’s side, with a laser pistol pressed against the pharaoh’s throat. ‘Gemo Cana,’ she hissed. ‘How did you get in here?’

Sarfi stepped towards Nomi, hands fluttering like birds.

Hama held up his hand. ‘Nomi, wait.’

Nomi was angered. ‘Wait for what? Standing orders, Hama. This is a Category One jasoft who hasn’t presented herself to the Commission. I should already have killed her.’

Gemo smiled thinly. ‘It isn’t so easy, is it, Hama Druz? You can theorise all you want about justice and retribution. But here, in this office, you must confront the reality of a mother and her child.’

Sarfi said to Hama, ‘If your guard kills my mother, she kills me too.’

‘No,’ said Hama. ‘We aren’t barbarians. You have nothing to fear—’

Sarfi reached out and swept her arm down at the desk - no, Hama saw, startled; her arm passed through the desk, briefly breaking up into a cloud of pixels, boxes of glowing colour.

‘You’re a Virtual,’ he whispered.

‘Yes. And do you want to know where I live?’ She stepped up to her mother and pushed her hand into Gemo’s skull.

Gemo observed his lack of comprehension. ‘You don’t know much about us, do you, even though you presume to judge us? Hama, pharaohs rarely breed true.’

‘Your daughter was mortal?’

‘The Qax’s gift was ambiguous. We watched our children grow old and die. That was our reward for serving the Qax; perhaps your Commission will accept that historical truth. And when she died—’

‘When she died, you downloaded her into your head?’

‘Nowhere else was safe,’ Gemo said. ‘And I was glad to, um, make room for her. I have lived a long time; there were memories I was happy to shed.’

Nomi said harshly, ‘But she isn’t your daughter. She’s a copy.’

Gemo closed her eyes. ‘But she’s all I have left.’

Hama felt moved, and repelled, by this act of obsessive love.

Sarfi looked away, as if ashamed.

There was a low concussion. The floor shuddered. Hama could hear running footsteps, cries.

Nomi Ferrer understood immediately. ‘Lethe. That was an explosion.’

The light dropped, as if some immense shadow were passing over the sky. Hama ran to the window.

All around the Conurbation, ships were lifting, hauled into the sky by silent technology, an eerie rising. But they entered a sky that was already crowded, darkened by the rolling, meaty bulk of a Spline craft, from whose flanks fire spat.

Hama cringed from the brute physical reality of the erupting conflict. And he knew who to blame. ‘It’s the jasofts,’ he said. ‘The ones taken to orbit to help with the salvaging of the Spline. They took it over. And now they’ve come here, to rescue their colleagues.’

Gemo Cana smiled, squinting up at the sky. ‘Sadly, stupidity is not the sole prerogative of mayflies. This counter-coup cannot succeed. And then, when this Spline no longer darkens the sky, your vengeance will not be moderated by show trials and bleats about justice and truth. You must save us, Hama Druz. Now!’

Sarfi pressed her hands to her face.

Hama stared at Gemo. ‘You knew. You knew this was about to happen. You timed your visit to force me to act.’

‘It’s all very complicated, Hama Druz,’ Gemo said softly,  manipulating. ‘Don’t you think so? Get us out of here - all of us - and sort it out later.’

Nomi pulled back the pharaoh’s head. ‘You know what I think? I think you’re a monster, pharaoh. I think you killed your daughter, long ago, and stuck her in your head. An insurance against a day like today.’

Gemo, her face twisted by Nomi’s strong fingers, forced a smile. ‘Even if that were true, what difference would it make?’ And she gazed at Hama, waiting for his decision.

 

Obeying Nomi’s stern voice commands, the ship rose sharply. Hama felt no sense of acceleration as shadows slipped over his lap.

This small craft was little more than a translucent hemisphere. In fact it would serve as a lifedome, part of a greater structure waiting in Earth orbit to propel him across Sol system. The three of them, plus Sarfi, were jammed into a cabin made for two. The Virtual girl was forced to share the space already occupied by Hama and Gemo. Where her projection intersected their bodies it dimmed and broke up, and she averted her face; Hama was embarrassed by this brutal indignity.

The ship emerged from its pit and rushed directly beneath the looming belly of the attacking Spline; Hama had a brief, ugly glimpse of fleeing, crumpled flesh, oozing scars metres long, glistening weapon emplacements like stab wounds.

The ship reached clear sky. The air was crowded. Ships of all sizes cruised above Conurbation 11729, seeking to engage the rogue Spline. Hama saw, with a sinking heart, that one of the ancient, half-salvaged ships had already crashed back to Earth. It had made a broad crater, a wound in the ground circled by burning blown-silicate buildings. Already people had died today, irreplaceable lives lost for ever.

The ship soared upward. Earth quickly folded over into a glowing blue abstraction, pointlessly beautiful, hiding the gruesome scenes on its surface; the air thinned, the sky dimming through violet, to black. The ship began to seek out the orbiting angular structure that would carry it to the outer planets.

Hama began to relax, for the first time since Gemo had  revealed herself. Despite everything that had happened he was relieved to leave behind the complications of the Conurbation; perhaps in the thin light of Jupiter the dilemmas he would have to face would be simpler.

Gemo Cana said carefully, ‘Hama Druz, tell me something. Now that we all know who and what we are—’

‘Yes?’

‘In your searching, has your inquisition turned up a pharaoh called Luru Parz?’

‘She’s on the list but I don’t believe she’s been found,’ Hama said. ‘Why? Did you know her?’

‘In a way. You could say I created her, in fact. She was always the best of us, I thought, the best and brightest, once she had clarified her conscience. I thought of her as a daughter.’

The Virtual copy of her real daughter, Sarfi, turned away, expressionless.

Nomi cursed.

A vast winged shape sailed over the blue hide of Earth, silent, like a predator.

Hama’s heart sank at the sight of this new, unexpected intruder. What now?

Nomi said softly, ‘Those wings must be hundreds of kilometres across.’

‘Ah,’ said Gemo. ‘Just like the old stories. The ship is like a sycamore seed . . . But none of you remembers sycamore trees, do you? Perhaps you need us, and our memories, after all.’

Nomi said, anger erupting, ‘People are dying down there because of your kind, Gemo—’

Hama placed a hand on Nomi’s arm. ‘Tell us, pharaoh. Is it Qax?’

‘Not Qax,’ she said. ‘Xeelee.’ It was the first time Hama had heard the name. ‘That is a Xeelee nightfighter,’ said Gemo. ‘The question is - what does it want here?’

There was a soft warning chime.

The ship shot away from Earth. The planet dwindled, becoming a sparking blue bauble over which a black-winged insect crawled.

 

Callisto joined the community of foragers.

Dwelling where the forest met the beach, the people ate the grass, and sometimes leaves from the lower branches, even loose flaps of bark. The people were wary, solitary. She didn’t learn their names - if they had any - nor gained a clear impression of their faces, their sexes. She wasn’t even sure how many of them there were here. Not many, she thought.

Callisto found herself eating incessantly. With every mouthful she took she felt herself grow, subtly, in some invisible direction - the opposite to the diminution she had suffered when she lost her hand to the burning power of the sea. There was nothing to drink - no fluid save the oily black ink of the ocean, and she wasn’t tempted to try that. But it didn’t seem to matter.

Callisto was not without curiosity. She explored, fitfully.

The beach curved away, in either direction. Perhaps this was an island, poking out of the looming black ocean. There was no bedrock, not as far as she could dig. Only the drifting, uniform dust.

Tiring of Asgard’s cold company, she plucked up her courage and walked away from the beach, towards the forest.

There were structures in the dust: crude tubes and trails, like the markings of worms or crabs. The grass emerged, somehow, coalescing from looser dust formations. The grass grew sparsely on the open beach, but at the fringe of the forest it gathered in dense clumps.

Deeper inside the forest’s gathering darkness the grass grew longer yet, plaiting itself into ropy vine-like plants. And deeper still she saw things like trees looming tall, plaited in turn out of the vines. Thus the trees weren’t really ‘trees’ but tangles of ropy vines. And everything was connected to everything else.

She pushed deeper into the forest. Away from the lapping of the sea and the wordless rustle of the foraging people at the forest fringe, it grew dark, quiet. Grass ropes wrapped around her legs, tugging, yielding with reluctance as she passed. This was a drab, still, lifeless place, she thought. In a forest like this there ought to be texture: movement, noise, scent. So, anyhow, her flawed memories dimly protested.

She came to a particularly immense tree. It was a tangle of grassy ropes, melding above her head into a more substantial  whole that rose above the surrounding vegetative mass and into the light of the sky. But a low mist lay heavily, obscuring her view of the tree’s upper branches.

She felt curiosity spark. What could she see if she climbed above the mist?

She placed her hand on the knotted-up lower trunk, then one foot, and then the other. The stuff of the tree was hard and cold.

At first the climbing was easy, the components of the ‘trunk’ loosely separated. She found a way to lodge her bad arm in gaps in the trunk so she could release her left hand briefly, and grab for a new handhold before she fell back. But as she climbed higher the ropy sub-trunks grew ever more tangled.

High above her the trunk soared upwards, daunting, disappearing into the mist. When she looked down, she saw how the ‘roots’ of this great structure dispersed over the forest floor, branching into narrower trees and vine-thin creepers and at last clumps of grass, melting into the underlying dust. She felt unexpectedly exhilarated by this small adventure—

There was a snarl, of greed and anger. It came from just above her head. She quailed, slipped. She finished up dangling by her one hand.

She looked up.

It was human. Or, it might once have been human. It must have been four, five times her size. It was naked, and it clung to the tree above her, upside down, so that a broad face leered, predator’s eyes fixed on her. Its limbs were cylinders of muscle, its chest and bulging belly massive, weighty. And it was male: an erection poked crudely between its legs. She hadn’t been able to see it for the mist, until she had almost climbed into it.

It thrust its mouth at her, hissing. She could smell blood on its breath.

She screamed and lost her grip.

She fell, sliding down the trunk. She scrabbled for purchase with her feet and her one good hand. She slammed repeatedly against the trunk, and when she hit the ground the wind was knocked out of her.

Above her, the beast receded, still staring into her eyes.

Ignoring the aches of battered body and torn feet, she  blundered away, running until she reached the openness of the beach. For an unmeasured time she lay there, drawing comfort from the graininess of the dust.

 

The craft was called a GUTship.

As finally assembled, it looked something like a parasol of iron and ice. The canopy of the parasol was the surface ferry, now serving as a habitable lifedome, and the ‘handle’ was the GUTdrive unit itself, embedded in a block of asteroid ice which served as reaction mass. The shaft of the parasol, separating the lifedome from the drive unit, was a kilometre-long spine of metal bristling with antennae and sensors.

In a hundred subtle ways the ship showed its age. Every surface in the lifedome was scuffed and polished from use, the soft coverings of chairs and bunks were extensively patched, and many of the major systems bore the scars of rebuilding. The design was centuries old. The ship itself had been built long before the Occupation, and lovingly maintained by a colony of refugees who had seen out the Qax era huddled in the asteroid belt.

GUT, it seemed, was an acronym for Grand Unified Theory. Once, Gemo whispered, unified-theory energy had fuelled the expansion of the universe. In the heart of each GUT engine asteroid ice was compressed to conditions resembling the initial singularity - the Big Bang. There, the fundamental forces governing the structure of matter merged into a single unified superforce. When the matter was allowed to expand again, the phase energy of the decomposing superforce, released like heat from condensing steam, was used to expel asteroid matter as a vapour rocket.

Remarkable, exotic, strange. This might be a primitive ship compared to a mighty Spline vessel, but Hama had never dreamed that mere humans had once mastered such technologies.

But when they were underway, with the lifedome opaqued over and all the strangeness shut out, none of that mattered. To Hama it was like being back in the Conurbations, in the enclosed, claustrophobic days before the Occupation was lifted. A deep part of his mind seemed to believe that what lay beyond these walls - occupied Earth, or endless universe - did not  matter, so long as he was safe and warm. He felt comfortable in his mobile prison, and was guilty to feel that way.

All that changed when they reached Callisto.

The sun was shrunk to the tiniest of discs by Jupiter’s remoteness, five times as far as Earth from the central light. When Hama held up his hand it cast sharp, straight shadows, the shadows of infinity, and he felt no warmth.

And through this rectilinear, reduced light, Callisto swam.

They entered a wide, slow orbit around the ice moon. The satellite was like a dark, misty twin of Earth’s Moon. Its surface was crowded with craters - even more so than the Moon’s, for there were none of the giant lava-flood seas that smoothed over much lunar terrain. The largest craters were complex structures, plains of pale ice surrounded by multiple arcs of folded and cracked land, like ripples frozen into shattered ice and rock. Some of these features were the size of continents, large enough to stretch around this lonely moon’s curved horizon, evidently the results of immense, terrifying impacts.

But these great geological sculptures were oddly smoothed out, the cracks and ripples reduced to shallow ridges. Unlike Earth’s rocky Moon, Callisto was made of rock and water ice. Over billions of years the ice had suffered viscous relaxation; it flowed and slumped. The most ancient craters had simply subsided, like geological sighs, leaving these spectacular palimpsests.

‘The largest impact structure is called Valhalla,’ Gemo was saying. ‘Once there were human settlements all along the northern faces of the circular ridges. All dark now, of course - save where Reth has made his base.’

Nomi grunted, uninterested in tourism. ‘Then that’s where we land.’

Hama gazed out. ‘Remarkable,’ he said. ‘I never imagined—’

Gemo said caustically, ‘You are a drone of the Occupation. You never imagined a universe beyond the walls of your Conurbation, you never even saw the sunlight, you have never lived. You have no memory. And yet you presume to judge. Do you even know why Callisto is so-called? It is an ancient myth. Callisto was a nymph, beloved of Zeus and hated by jealous Hera, who metamorphosed her into a bear . . .’ She seemed to  sense Hama’s bafflement. ‘Ah, but you don’t even remember the Gree-chs, do you?’

Nomi confronted her. ‘You administered the Extirpation, pharaoh. Your arrogance over the memories you took from us is—’

‘Ill-mannered,’ Hama said smoothly, and he touched Nomi’s shoulder, seeking to calm the situation. ‘A lack of grace that invalidates her assumption of superiority over us. Don’t concern yourself, Nomi. She condemns herself and her kind every time she speaks.’

Gemo glared at him, full of contempt.

But now Jupiter rose.

The four of them crowded to see. They bobbed in the air like balloons, thrust into weightlessness now the drive was shut down.

The largest of planets was a dish of muddy light, of cloudy bands, pink and purple and brown. Where the bands met, Hama could see fine lines of turbulence, swoops and swirls like a lunatic water-colour. But a single vast storm disfigured those smooth bands, twisting and stirring them right across the southern hemisphere of the planet, as if the whole of Jupiter were being sucked into some central maw.

As perhaps it was. There was a legend that, a century before, human rebels called the Friends of Wigner had climaxed their revolt by escaping back through time, across thousands of years, and had hurled a black hole into the heart of Jupiter. The knot of compressed spacetime was already distorting Jupiter’s immense, dreamy structure, and perhaps in time would destroy the great world altogether. It was a fantastic story, probably no more than a tale spun for comfort during the darkest hours of Occupation. Still, it was clear that something was wrong with Jupiter. Nobody knew the truth - except perhaps the pharaohs, and they would say nothing.

Hama saw how Sarfi, entranced, tried to rest her hand against the lifedome’s smooth transparency. But her hand sank into the surface, crumbling, and she snatched it away quickly. Such incidents seemed to cause Sarfi deep distress - as if she had been programmed with deep taboos about violating the physical laws governing ‘real’ humans. Perhaps it even hurt her when such breaches occurred.

Gemo Cana did not appear to notice her daughter’s pain.

 

The lifedome neatly detached itself from the ship’s drive section and swept smoothly down from orbit. Hama watched the moon’s folded-over, crater-starred landscape flatten out, the great circular ramparts of Valhalla marching over the close horizon.

The lifedome settled to the ice with the gentlest of crunches. A walkway extended from a darkened building block and nuzzled hesitantly against the ship. A hatch sighed open.

Hama stood in the hatchway. The walkway was a transparent, shimmering tube before him, concealing little of the silver-black morphology of the collapsed landscape beyond. The main feature was the big Valhalla ridge, of course. Seen this close it was merely a rise in the land, a scarp that marched to either horizon: it would have been impossible to tell from the ground that this was in fact part of a circular rampart surrounding a continent-sized impact scar, and Hama felt insignificant, dwarfed.

He forced himself to take the first step along the walkway.

To walk through Callisto’s crystal stillness was enchanting; he floated between footsteps in great bounds. The gravity here was about an eighth of Earth’s, comparable to the Moon’s.

Gemo mocked his pleasure. ‘You are like Armm-stron and Alldinn on the Moon.’

Nomi growled, ‘More Gree-chs, pharaoh?’

Reth Cana was waiting to meet them at the end of the walkway. He was short, squat, with a scalp of crisp white hair, and he wore a practical-looking coverall of some papery fabric. He was scowling at them, his face a round wrinkled mask. Beyond him, Hama glimpsed extensive chambers, dug into the ice, dimly lit by a handful of floating globe lamps - extensive, but deserted.

Hama’s gaze was drawn back to Reth. He looks like Gemo.

Gemo stepped forward now, and she and Reth faced each other, brother and sister separated for centuries. They were like copies of each other, subtly morphed. Stiffly, they embraced. Sarfi hung back, watching, hands folded before her.

Hama felt excluded, almost envious of this piece of complex  humanity. How must it be to be bound to another person by such strong ties - for life?

Reth stepped away from his sister and inspected Sarfi. Without warning he swept his clenched fist through the girl’s belly. He made a trail of disrupted pixels, like a fleshy comet. Sarfi crumpled over, crying out. The sudden brutality shocked Hama.

Reth laughed. ‘A Virtual? I didn’t suspect you were so sentimental, Gemo.’

Gemo stepped forward, her mouth working. ‘But I remember your cruelty.’

Now Reth faced Hama. ‘And this is the one sent by Earth’s new junta of children.’

Hama shrank before Reth’s arrogance and authority. His accent was exotic - antique, perhaps; there was a rustle of history about this man. Hama tried to keep his voice steady. ‘I have a specific assignment here, sir—’

Reth snorted. ‘My work, a project of centuries, deals with the essence of reality itself. It is an achievement of which you have no understanding. If you had a glimmer of sensitivity you would leave now. Just as, if you and your mayfly friends had any true notion of duty, you would abandon your petty attempts at governing and leave it to us.’

Nomi growled, ‘You think we got rid of the Qax just to hand over our lives to the likes of you?’

Reth glared at her. ‘And can you really believe that we would have administered the withdrawal of the Qax with more death and destruction than you have inflicted?’

Hama stood straight. ‘I’m not here to discuss hypotheticals with you, Reth Cana. We are pragmatic. If your work is in the interest of the species—’

Reth laughed out loud; Hama saw how his teeth were discoloured, greenish. ‘The interest of the species.’ He stalked about the echoing cavern, posturing. ‘Gemo, I give you the future. If this young man has his way, science will be no more than a weapon! . . . And if I refuse to cooperate with his pragmatism?’

Nomi said smoothly, ‘Those who follow us will be a lot tougher. Believe it, jasoft.’

Gemo listened, stony-faced. ‘They mean it, Reth.’

‘Tomorrow,’ Reth said to Hama. ‘Twelve hours from now. I will demonstrate my work, my results. But I will not justify it to the likes of you; make of it what you will.’ And he swept away into shadows beyond the fitful glow of the hovering globe lamps.

Nomi said quietly to Hama, ‘Reth is a man who has spent too long alone.’

‘We can deal with him,’ Hama said, with more confidence than he felt.

‘Perhaps. But why is he alone? Hama, we know that at least a dozen pharaohs came to this settlement before the Occupation was ended, and probably more during the collapse. Where are they?’

Hama frowned. ‘Find out.’

Nomi nodded briskly.

 

The oily sea lapped even closer now. The beach was reduced to a thin strip, trapped between forest and sea.

Callisto walked far along the beach. There was nothing different, just the same dense forest, the oily sea. Here and there the sea had already covered the beach, encroaching into the forest, and she had to push into the vegetation to make further progress. Everywhere she found the tangle of roots and vine-like growths. Where the rising liquid had touched, the grasses and vines and trees crumbled and died, leaving bare, scattered dust.

The beach curved around on itself.

So she was on an island. At least she had learned that much. Eventually, she supposed, that dark sea would rise so high it would cover everything. And they would all die.

There was no night. When she was tired, she rested on the beach, eyes closed.

There was no time here - not in the way she seemed to remember, on some deep level of herself: no days, no nights, no change. There was only the beach, the forest, that black oily sea, lapping ever closer, all of it under a shadowless grey-white sky.

She looked inward, seeking herself. She found only fragments of memory: an ice moon, a black sky - a face, a girl’s perhaps, delicate, troubled, but the face broke up into blocks of  light. She didn’t like to think about the face. It made her feel lonely. Guilty.

She asked Asgard about time.

Asgard, gnawing absently on a handful of bark chips, ran a casual finger through the reality dust, from grain to grain. ‘There,’ she said. ‘Time passing. From one moment to the next.

For we, you see, are above time.’

‘I don’t understand.’

‘Of course you don’t. A row of dust grains is a shard of story. A blade of grass is a narrative. Where the grass knits itself into vines and trees, that story deepens. And if I eat a grass blade I absorb its tiny story, and it becomes mine. So Pharaoh said. And I don’t know who told him. Do you see?’

‘No,’ said Callisto frankly.

Asgard just looked at her, apathetic, contemptuous.

There was a thin cry, from the ocean. Callisto, shading her eyes, looked that way.

It had been a newborn, thrust arbitrarily into the air, just as Callisto had been. But this newborn had fallen, not to the comparative safety of the dust, but direct into the sea. She - or he - made barely a ripple on that placid black surface. Callisto saw a hand raised briefly above the sluggish meniscus, the flesh already dissolving, white bones curling. And then it was gone, the newborn lost.

Callisto felt a deep horror. It might have happened to her.

Now, as she looked along the beach, she saw dark masses - a mound of flesh, the grisly articulation of fingers - fragments of the suddenly dead, washed up on this desolate beach. This had happened before, she realised. Over and over.

She said, ‘We can’t stay here.’

‘No,’ Asgard agreed reluctantly. ‘No, we can’t.’

 

Hama, with Reth and Gemo, rode a platform of metal deep into the rocky heart of Callisto.

The walls of the pressurised shaft, sliding slowly upwards, were lined with slick transparent sheets, barring them from the ice. Hama reached out with a fingertip. The wall surface was cold and slippery, lubricated by a thin sheet of condensation from the chill air. There were no signs of structure,  of strata in the ice; here and there small bores had been dug away from the shaft, perhaps as samples.

Callisto was a ball of dirty water ice. Save for surface impacts, nothing had happened to this moon since it accreted from the greater cloud that had formed the Jupiter system. The inner moons - Io, Europa, Ganymede - were heated, to one degree or another, by tidal pumping from Jupiter. So Europa, under a crust of ice, had a liquid ocean; and Io was driven by that perennial squeezing to spectacular volcanism. But Callisto had been born too far from her huge parent for any of that gravitational succour. Here, the only heat was a relic of primordial radioactivity; here there had been no geology, no volcanism, no hidden ocean.

Nevertheless, it seemed, Reth Cana had found life here. And, as the platform descended, Reth’s cold excitement seemed to mount.

Nomi Ferrer was pursuing her own researches, in the settlement and out on the surface. But she had insisted that Hama be escorted by a squat, heavily armed drone robot. Both Reth and Gemo ignored this silent companion, as if it were somehow impolite of Hama to have brought it along.

Nor did either of them mention Sarfi, who hadn’t accompanied them. To Hama it did not seem human to disregard one’s daughter, Virtual or otherwise. But then, what was ‘human’ about a near-immortal traitor to the race? What was human about Reth, this man who had buried himself alone in the ice of Callisto, obsessively pursuing his obscure project, for decade after decade?

Even though the platform was small and cramped, Hama felt cold and alone; he suppressed a shiver.

The platform slowed, creaking, to a halt. He faced a chamber dug into the ice.

Reth said, ‘You are a kilometre beneath the surface. Go ahead. Take a look.’

Hama saw that the seal between the lip of the circular platform and the roughly cut ice was not perfect. He felt a renewed dread at his reliance on ancient, patched-up technology. But, suppressing hesitation, he stepped off the platform and into the ice chamber. With a whirr of aged bearings, the drone robot followed him.

Hama stood in a rough cube perhaps twice his height. It had been cut out of the ice, its walls lined by some clear glassy substance; it was illuminated by two hovering light globes. On the floor there was a knot of instrumentation, none of it familiar to Hama, along with a heap of data slates, some emergency equipment, and scattered packets of food and water. This was a working place, impersonal.

Reth stepped past him briskly. ‘Never mind the gadgetry; you wouldn’t understand it anyhow. Look.’ And he snapped his fingers, summoning one of the floating globes. It came to hover at Hama’s shoulder.

Hama leaned close to inspect the cut-away ice of the wall. He could see texture: the ice was a pale, dirty grey, polluted by what looked like fine dust grains - and, here and there, it was stained by colour, crimson and purple and brown.

Reth had become animated. ‘I’d let you touch it,’ he breathed. ‘But the sheeting is there to protect it from us - not the other way around. The biota in there is much more ancient, unevolved, fragile than we are; the bugs on your breath might wipe it out in an instant. The prebiotic chemicals were probably delivered here by comet impacts during Callisto’s formation. There is carbon and hydrogen and nitrogen and oxygen. The biochemistry is a matter of carbon-carbon chains and water - like Earth’s, but not precisely so. Nothing exactly like our DNA structures . . .’

‘Spell it out,’ Gemo said casually, prowling around the gadgetry. ‘Remember, Reth, the education of these young is woefully inadequate.’

‘This is life,’ Hama said. ‘Native to Callisto.’

‘Life - yes,’ Reth said. ‘The highest forms are about equivalent to Earth’s bacteria. But - native? I believe the life forms here have a common ancestor with Earth life, buried deep in time - and that they are related to the more extravagant biota of Europa’s buried ocean, and probably most of the living things found elsewhere in Sol system. Do you know the notion of panspermia? Life, you see, may have originated in one place, perhaps even outside the system, and then was spread through the worlds by the spraying of meteorite-impact debris. And everywhere it landed, life embarked on a different evolutionary path.’

‘But here,’ Hama said slowly, fumbling to grasp these unfamiliar concepts, ‘it was unable to rise higher than the level of a bacterium?’

‘There is no room,’ said Reth. ‘There is liquid water here: just traces of it, soaked into the pores between the grains of rock and ice, kept from freezing by the radiogenic heat. But energy flows thin, and replication is very slow - spanning thousands of years.’ He shrugged. ‘Nevertheless there is a complete ecosystem. Do you understand? My Callisto bacteria are rather like the cryptoendoliths found in some inhospitable parts of Earth. In Antarctica, for instance, you can crack open a rock and see layers of green life, leaching nutrients from the stone itself, sheltering from the wind and the desolating cold: communities of algae, cyanobacteria, fungi, yeasts—’

‘Not any more,’ Gemo murmured, running a finger over control panels. ‘Reth, the Extirpation was very thorough, an effective extinction event; I doubt if any of your cryptoendoliths can still survive.’

‘Ah,’ said Reth. ‘A shame.’

Hama straightened up, frowning. He had come far from the cramped caverns of the Conurbations; he was confronting life from another world, half a billion kilometres from Earth. He ought to feel wonder. But these pale shadows evoked only a kind of pity. Perhaps this thin, cold, purposeless existence was a suitable object for the obsessive study of a lonely, half-mad immortal.

Reth’s eyes were on him, hard.

Hama said carefully, ‘We know that before the Occupation, Sol system was extensively explored, by Michael Poole and those who followed him. The records of those times are lost - or hidden,’ he said with a glance at the impassive Gemo. ‘But we do know that everywhere humans went, they found life. Life is commonplace. And in most places we reached, life has attained a much higher peak than this. Why not just catalogue these scrapings and abandon the station?’

Reth threw up his arms theatrically. ‘I am wasting my time. Gemo, how can this mayfly mind possibly grasp the subtleties here?’

She said dryly, ‘I think it would serve you to try to explain,  brother.’ She was studying a gadget that looked like a handgun mounted on a floating platform. ‘This, for example.’

When Hama approached this device, his weapon-laden drone whirred warningly. ‘What is it?’

Reth stalked forward. ‘It is an experimental mechanism based on laser light, which . . . It is a device for exploring the energy levels of an extended quantum structure.’ He began to talk rapidly, lacing his language with phrases like ‘spectral lines’ and ‘electrostatic potential wells’, none of which Hama understood.

At length Gemo interpreted for Hama.

‘Imagine a very simple physical system - a hydrogen atom, for instance. I can raise its energy by bombarding it with laser light. But the atom is a quantum system; it can only assume energy levels at a series of specific steps. There are simple mathematical rules to describe the steps. This is called a “potential well”.’

As he endured this lecture, irritation slowly built in Hama; it was clear there was much knowledge to be reclaimed from these patronising, arrogant pharaohs.

‘The potential well of a hydrogen atom is simple,’ said Reth rapidly. ‘The simplest quantum system of all. It follows an inverse-square rule. But I have found the potential wells of much more complex structures.’

‘Ah,’ said Gemo. ‘Structures embedded in the Callisto bacteria.’

‘Yes.’ Reth’s eyes gleamed. He snatched a data slate from a pile at his feet. Lines of numbers chattered over the slate, meaning little to Hama, a series of graphs that sloped sharply before dwindling to flatness: a portrait of the mysterious ‘potential wells’, perhaps.

Gemo seemed to understand immediately. ‘Let me.’ She took the slate, tapped its surface and quickly reconfigured the display. ‘Now, look, Hama: the energies of the photons that are absorbed by the well are proportional to this series of numbers.’

1. 2. 3. 5. 7. 11. 13 . . .

‘Prime numbers,’ Hama said.

‘Exactly,’ snapped Reth. ‘Do you see?’

Gemo put down the slate and walked to the ice wall; she ran  her hand over the translucent cover, as if longing to touch the mystery that was embedded there. ‘So inside each of these bacteria,’ she said, ‘there is a quantum potential well that encodes prime numbers.’

‘And much more,’ said Reth. ‘The primes were just the key, the first hint of a continent of structure I have barely begun to explore.’ He paced back and forth, restless, animated. ‘Life is never content simply to subsist, to cling on. Life seeks room to spread. That is another commonplace, young man. But here, on Callisto, there was no room: not in the physical world; the energy and nutrients were simply too sparse for that. And so—’

‘Yes?’

‘And so they grew sideways,’ he said. ‘And they reached orthogonal realms we never imagined existed.’

Hama stared at the thin purple scrapings and chattering primes, here at the bottom of a pit with these two immortals, and feared he had descended into madness.

... 41. 43. 47. 53. 59 . . .

 

In a suit no more substantial than a thin layer of cloth, Nomi Ferrer walked over Callisto’s raw surface, seeking evidence of crimes.

The sun was low on the horizon, evoking highlights from the curved ice plain all around her. From here, Jupiter was forever invisible, but Nomi saw two small discs, inner moons, following their endless dance of gravitational clockwork.

Gemo Cana had told her mayfly companions how the Jovian system had once been. She told them of Io’s mineral mines, nestling in the shadow of the huge volcano Babbar Patera. She told them of Ganymede: larger than Mercury, heavily cratered and geologically rich - the most stable and heavily populated of all the Jovian moons. And Europa’s icy crust had sheltered an ocean hosting life, an ecosystem much more complex and rewarding than anybody had dreamed. ‘They were worlds. Human worlds, in the end. All gone now, shut down by the Qax. But I remember . . .’

Away from the sun’s glare, lesser stars glittered, surrounding Nomi with immensity. But it was a crowded sky, despite that immensity. Crowded and dangerous. For - she had been warned by the Coalition - the Xeelee craft that had glowered  over Earth was now coming here, hotly pursued by a Spline ship retrieved from the hands of jasoft rebels and manned by Green Army officers. What would happen when that miniature armada got here, Nomi couldn’t imagine.

Nomi knew about the Xeelee from barracks-room scuttlebutt. She had tried to educate a sceptical Hama. The Xeelee were a danger mankind encountered long before anybody had heard of the Qax; in the Occupation years they had become legends of a deep-buried, partly extirpated past - and perhaps they were monsters of the human future. The Xeelee were said to be godlike entities so aloof that humans might never understand their goals. Some scraps of Xeelee technology, like starbreaker beams, had fallen into the hands of ‘lesser’ species, like the Qax, and transformed their fortunes. The Xeelee seemed to care little for this - but, on occasion, they intervened. To devastating effect.

Some believed that by such interventions the Xeelee were maintaining their monopoly on power, controlling an empire which, perhaps, held sway across the Galaxy. Others said that, like the vengeful gods of humanity’s childhood, the Xeelee were protecting the ‘junior races’ from themselves.

Either way, Nomi thought, it’s insulting. Claustrophobic. She felt an unexpected stab of resentment. We only just got rid of the Qax, she thought. And now, this.

Gemo Cana had argued that in such a dangerous universe, humanity needed the pharaohs. ‘Everything humans know about the Xeelee today, every bit of intelligence we have, was preserved by the pharaohs. I refuse to plead with you for my life. But I am concerned that you should understand. We pharaohs were not dynastic tyrants. We fought, in our way, to survive the Qax Occupation, and the Extirpation. For we are the wisdom and continuity of the race. Destroy us and you complete the work of the Qax for them, finish the Extirpation. Destroy us and you destroy your own past - which we preserved for you, at great cost to ourselves.’

Perhaps, Nomi thought. But in the end it was the bravery and ingenuity of one human - a mayfly - that had brought down the Qax, not the supine compromising of the jasofts and pharaohs.

She looked up towards the sun, towards invisible Earth. I  just want a sky clear of alien ships, she thought. And to achieve that, perhaps we will have to sacrifice much.

 

Reth Cana began to describe where the Callisto bugs had ‘gone’, seeking room to grow.

‘There is no time,’ he whispered. ‘There is no space. This is the resolution of an ancient debate - do we live in a universe of perpetual change, or a universe where neither time nor motion exist? Now we understand. Now we know we live in a universe of static shapes. Nothing exists but the particles that make up the universe - that make up us. Do you see? And we can measure nothing but the separation between those particles.

‘Imagine a universe consisting of a single elementary particle, an electron perhaps. Then there could be no space. For space is only the separation between particles. Time is only the measurement of changes in that separation. So there could be no time.

‘Imagine now a universe consisting of two particles . . .’ Gemo nodded. ‘Now you can have separation, and time.’ Reth bent and, with one finger, scattered a line of dark dust grains across the floor. ‘Let each dust grain represent a distance - a configuration of my miniature two-particle cosmos. Each grain is labelled with a single number: the separation between the two particles.’ He stabbed his finger into the line, picking out grains. ‘Here the particles are a metre apart; here a micron; here a light year. There is one special grain, of course: the one that represents zero separation, the particles overlaid. This diagram of dust shows all that is important about the underlying universe - the separation between its two components. And every possible configuration is shown at once, from this god-like perspective.’

He let his finger wander back and forth along the line, tracing out a twisting path in the grains. ‘And here is a history: the two particles close and separate, close and separate. If they were conscious, the particles would think they were embedded in time, that they are coming near and far. But we can see that their universe is no more than dust grains, the lined-up configurations jostling against each other. It feels like time, inside. But from outside, it is just - sequence, a scattering of instants, of reality dust.’

Gemo said, ‘Yes. “It is utterly beyond our power to measure the changes of things by time. Quite the contrary, time is an abstraction at which we arrive by means of the changes of things.” ’ She eyed Hama. ‘An ancient philosopher. Mach, or Mar-que . . .’

‘If the universe has three particles,’ said Reth, ‘you need three numbers. Three relative distances - the separation of the particles, one from the other - determine the cosmos’s shape. And so the dust grains, mapping possible configurations, would fill up three-dimensional space - though there is still that unique grain, representing the special instant where all the particles are joined. And with four particles—’

‘There would be six separation distances,’ Hama said. ‘And you would need a six-dimensional space to map the possible configurations.’

Reth glared at him, eyes hard. ‘You are beginning to understand. Now. Imagine a space of stupendously many dimensions. ’ He held up a dust grain. ‘Each grain represents one configuration of all the particles in our universe, frozen in time. This is reality dust, a dust of the Nows. And the dust fills configuration space, the realm of instants. Some of the dust grains may represent slices of our own history.’ He snapped his fingers, once, twice, three times. ‘There. There. There. Each moment, each juggling of the particles, a new grain, a new coordinate on the map. There is one unique grain that represents the coalescing of all the universe’s particles into a single point. There are many more grains representing chaos - darkness - a random, structureless shuffling of the atoms.

‘Configuration space contains all the arrangements of matter there could ever be. It is an image of eternity.’ He waved a fingertip through the air. ‘But if I trace out a path from point to point—’

‘You are tracing out a history,’ said Hama. ‘A sequence of configurations, the universe evolving from point to point.’

‘Yes. But we know that time is an illusion. In configuration space, all the moments that comprise our history exist simultaneously. And all the other configurations that are logically possible also exist, whether they lie along the track of that history or not.’

Hama frowned. ‘And the Callisto bugs—’

Reth smiled. ‘I believe that, constrained in this space and  time, the Callisto lifeforms have started to explore the wider realms of configuration space. Seeking a place to play. Life will find a way.’

 

Nomi toiled up the gentle slope of the ridge that loomed above the settlement. This was one of the great ring walls of the Valhalla system, curving away from this place for thousands of kilometres, rising nearly a kilometre above the surrounding plains.

The land around her was silver and black, a midnight sculpture of ridges and craters. There were no mountains here, none at all; any created by primordial geology or the impacts since Callisto’s birth had long since subsided, slumping into formlessness. There was a thin smearing of black dust over the dirty white of the underlying ice; the dust was loose and fine-grained, and she disturbed it as she passed, leaving bright footprints.

‘. . . Do you understand what you’re looking at?’

The sudden voice startled her; she looked up.

It was Sarfi. She was dressed, as Nomi was, in a translucent protective suit, another nod to the laws of consistency that seemed to bind her Virtual existence. But she left no footprints, nor even cast a shadow.

Sarfi kicked at the black dust, not disturbing a single grain. ‘The ice sublimes - did you know that? It shrivels away, a metre every ten million years - but it leaves the dust behind. That’s why the human settlements were established on the north side of the Valhalla ridges. There it is just a shade colder, and some of the sublimed ice condenses out. So there is a layer of purer ice, right at the surface. The humans lived off ten-million-year frost . . . You’re surprised I know so much. Nomi Ferrer, I was dead before you were born. Now I’m a ghost imprisoned in my mother’s head. But I’m conscious. And I am still curious.’

Nothing in Nomi’s life had prepared her for this conversation. ‘Do you love your mother, Sarfi?’

Sarfi glared at her. ‘She preserved me. She gave up part of herself for me. It was a great sacrifice.’

Nomi thought, You resent her. You resent this cloying, possessive love. And all this resentment bubbles inside you,  seeking release. ‘There was nothing else she could have done for you.’

‘But I died anyway. I’m not me. I’m a download. I don’t exist for me, but for her. I’m a walking, talking construct of her guilt.’ She stalked away, climbing the slumped ice ridge.

 

Gemo started to argue detail with her brother. How was it possible for isolated bacteria-like creatures to form any kind of sophisticated sensorium? - but Reth believed there were slow pathways of chemical and electrical communication, etched into the ice and rock, tracks for great slow thoughts that pulsed through the substance of Callisto. Very well, but what of quantum mechanics? The universe was not made up of neat little particles, but was a mesh of quantum probability waves. - Ah, but Reth imagined quantum probability lying like a mist over his reality dust, constrained by two things: the geometry of configuration space, as acoustic echoes are determined by the geometry of a room; and something called a ‘static universal wave function’, a mist of probability that governed the likelihood of a given Now sharing configuration space with a given other . . .

Hama closed his eyes, his mind whirling. Blocky pixels flickered across his vision, within his closed eyes.

Startled, he looked up. Sarfi was kneeling before him; she had brushed her Virtual fingertips through his skull, his eyes. He hadn’t even known she had come here.

‘I know it’s hard to accept,’ she said. ‘My mother spent a long time making me understand. You just have to open your mind.’

‘I am no fool,’ he said sharply. ‘I can imagine a map of all the logical possibilities of a universe. But it would be just that - a map, a theoretical construct, a thing of data and logic. It would not be a place. The universe doesn’t feel like that, I feel time passing. I don’t experience disconnected instants, Reth’s dusty reality.’

‘Of course not,’ said Reth. ‘But you must understand that everything we know of the past is a record embedded in the present - the fossils and geology of Earth, so cruelly obliterated by the Qax, even the traces of chemicals and electricity in your own brain that comprise your memory, maintaining your  illusion of past times. Sarfi herself is an illustration of the point. Gemo, may I—?’

Gemo nodded, unsmiling. Hama noted he hadn’t asked Sarfi’s permission for whatever he was about to do.

Reth tapped a data slate. Sarfi froze, becoming a static, inanimate sculpture of light. Then, after perhaps ten seconds, she melted, began to move once more.

She saw Hama staring at her. ‘What’s wrong?’

Reth, ignoring her, said, ‘The child contains a record of her own shallow past, embedded in her programmes and data stores. She is unaware of intervals of time when she is frozen, or deactivated. If I could start and stop you, Hama Druz, you would wake protesting that your memories contained no gaps. But your memories themselves would have been frozen. I could even chop up your life and rearrange its instants in any way I chose; at each instant you would have an intact set of memories, a record of a past, and you would believe yourself to have lived through a continuous, consistent reality.

‘And thus the maximal-reality dust grains contain embedded within themselves a record of the eras which “preceded” them. Each grain contains brains, like yours and mine, with “memories” embedded in them, frozen like sculptures. And history emerges in configuration space because those rich grains are then drawn, by a least-energy matching principle, to the grains which “precede” and “follow” them . . . You see?’

Sarfi looked to Gemo. ‘Mother? What does he mean?’

Gemo watched her clinically. ‘Sarfi has been reset many times, of course,’ she said absently. ‘I had no wish to see her grow old, accreted with worthless memory. It was rather like the Extirpation, actually. The Qax sought to reset humanity, to abolish the memory of the race. In the ultimate realisation, we would have become a race of children, waking every day to a fresh world, every day a new creation. It was cruel, of course, but theoretically intriguing. Don’t you think?’

Sarfi was trembling.

Now Reth began telling Gemo, rapidly and with enthusiasm, of his plans to explore his continent of configurations. ‘No human mind could apprehend that multi-dimensional domain unaided, of course. But it can be modelled, with metaphors - rivers, seas, mountains. It is possible to explore it . . .’

Hama said, ‘But, if your meta-universe is static, timeless, how could it be experienced? For experience depends on duration.’

Reth shook his head impatiently. He tapped his data slate and beckoned to Sarfi. ‘Here, child.’

Hesitantly, she stepped forward. Now she trailed a worm-like tube of light, as if her image had been captured at each moment in some invisible emulsion. She emerged, blinking, from the tube, and looked back at it, bewildered.

‘Stop these games,’ Hama said tightly.

‘You see?’ Reth said. ‘Here is an evolution of Sarfi’s structure, but mapped in space, not time. But it makes no difference to Sarfi. Her memory at each frozen instant contains a record of her walking across the floor towards me - doesn’t it, dear? And thus, in static configuration space, sentient creatures could have experiences, afforded them by the evolution of information structures across space.’

Hama turned to Sarfi. ‘Are you all right?’

She snapped back, ‘What do you think?’

‘I think Reth may be insane,’ he said.

She stiffened, pulling back. ‘Don’t ask me. I’m not even a mayfly, remember?’

‘It is comforting to know that configuration space exists, Hama,’ Gemo said. ‘Nothing matters, you see: not even death, not even the Extirpation. For we persist, each moment exists for ever, in a greater universe . . .’

It was a philosophy of decadence, Hama thought angrily. A philosophy of morbid contemplation, a consolation for ageless pharaohs as they sought to justify the way they administered the suffering of their fellow creatures. No wonder it appealed to them so much.

Gemo and Reth talked on, more and more rapidly, entering realms of speculation he couldn’t begin to follow.

 

Callisto told Asgard what she was intending to do. She wanted to climb that tall, braided tree. But she would have to take on Night to do it.

She walked along the narrowing beach, seeking scraps of people, of newborns and others, washed up by the pitiless black sea. She picked up what looked like a human foot. It  was oddly dry, cold, the flesh and even the bones crumbling at her touch.

She collected as many of these hideous shards as she could hold, and toiled back along the barren dust.

Then she worked her way through the forest back to the great tree, where she had encountered the creature called Night. She paused every few paces and pushed a section of corpse into the ground. She covered each fragment with ripped-up grass and bits of bark.

‘You’re crazy,’ Asgard said, trailing her, arms full of dried, crumbling flesh and bone.

‘I know,’ Callisto said. ‘I’m going anyway.’

Asgard would not come far enough to reach the tree itself. So Callisto completed her journey alone.

Once more she reached the base of Night’s tree. Once more, her heart thumping hard, she began to climb.

The creature, Night, seemed to have expected her. He moved from branch to branch, far above, a massive blur, and he clambered with ferocious purpose down the trunk.

When she was sure he had seen her she scrambled hurriedly back to the ground.

He followed her - but not all the way to the ground. He clung to his trunk, his broad face broken by that immense, bloody mouth, hissing at her.

She glowered back, and took a tentative step towards the tree. ‘Come get me,’ she muttered. ‘What are you waiting for?’ She took a piece of corpse (a hand - briefly her stomach turned), and she hurled it up at him.

He ducked aside, startled. But as the severed hand came by he caught it neatly in his scoop of a mouth, crunched once and swallowed it whole. He looked down at her with new interest.

And he took one tentative step towards the ground.

‘That’s it,’ she crooned. ‘Come on. Come eat the flesh. Come eat me, if that’s what you want—’

Without warning he leapt from the trunk, immense hands splayed.

She screamed and staggered back. He crashed to the ground perhaps an arm’s length from her. One massive fist slammed into her ankle, sending a stab of pain that made her cry out. If he’d landed on top of her he would surely have crushed her.

The beast, winded, was already clambering to his feet.

She got up and ran, ignoring the pain of her ankle. Night followed her, his lumbering four-legged pursuit slow but relentless. As she ran she kicked open her buried caches of body parts. He snapped them up and gobbled them down, barely slowing. The morsels seemed pathetically inadequate in the face of Night’s giant reality.

She burst out onto the open beach, still running for her life. She reached the lip of the sea, skidding to a halt before the lapping black liquid. Her plan had been to reach the sea, to lure Night into it.

But when she turned, she saw that Night had hesitated on the fringe of the forest, blinking in the light. Perhaps he was aware that she had deliberately drawn him here. He seemed to dismiss her calculations. He stepped forward deliberately, his immense feet sinking into the soft dust. There was no need for him to rush.

Callisto was already exhausted, and, trapped before the sea, there was nowhere for her to run.

Now he was out in the open she saw how far from the human form he had become, with his body a distorted slab of muscle, a mouth that had widened until it stretched around his head. And yet scraps of clothing clung to him, the remnants of a coverall of the same unidentifiable colour as her own. Once this creature, too, had been a newborn here, landing screaming on this desolate beach.

He walked up to her. He towered over her, and she wondered how many unfortunates he had devoured to reach such proportions.

Beyond his looming shoulder, she could see Asgard, pacing back and forth along the beach.

‘Great plan,’ Asgard called. ‘Now what?’

‘I—’

Night raised himself up on his hind legs, huge hands pawing at the air over her head. He roared wordlessly, and bloody breath gushed over her.

Close your eyes, Callisto thought. This won’t hurt.

‘No,’ Asgard said. She took a step towards the looming beast, began to run. ‘No, no, no!’ With a final yell she hurled herself at his back.

He looked around, startled, and swiped at Asgard with one giant paw. She was flung away like a scrap of bark, to land in a heap on the dust. But Night, off-balance, was stumbling backward, back toward the sea.

When his foot sank into the oily ocean, he looked down, as if surprised. Even as he lifted his leg from the fluid the flesh was drying, crumbling, the muscles and bone sloughing away in layers of purple and white. He roared his defiance, and cuffed at the sea - then gazed in horror at one immense hand left shredded by contact with the entropic ooze.

He began to fall, slowly, ponderously. Without a splash, the fluid opened up to accept his immense bulk. He was immediately submerged, the shallow fluid flowing eagerly over him. In one last burst of defiance he broke the surface, mouth open, his flesh dissolving. His face was restored, briefly, to the human, his eyes a startling blue. He cried out, his voice thin: ‘Reth Cana! You betrayed me! ’

The name sent a shiver of recognition through Callisto.

Then he fell back, and was gone.

She hurried to Asgard. Her chest was crushed, Callisto saw immediately, and her limbs were splayed at impossible angles. Her face was growing smooth, featureless, like a child’s, beautiful in its innocence. Her gaze slid over Callisto.

Callisto cradled Asgard’s head. ‘This won’t hurt,’ she murmured. ‘Close your eyes.’

Asgard sighed, and was still.

 

‘Let me tell you the truth about pharaohs,’ Nomi said bitterly.

Hama listened in silence. They stood on the Valhalla ridge, overlooking the old, dark settlement; the brightest point on the silver-black surface of Callisto was their own lifedome.

Nomi said, ‘This was just after the Qax left. I got this from a couple of our people who survived, who were there. They found a nest of the pharaohs, in one of the biggest Conurbations - one of the first to be constructed, one of the oldest. The pharaohs retreated into a pit, under the surface dwellings. They fought hard; we didn’t know why. They had to be torched out. A lot of good people, good mayflies, died that day. When our people had dealt with the pharaohs, shut down the mines and drone robots and booby-traps . . . after all that, they went  into the pit. It was dark. But it was warm, the air was moist, and there was movement everywhere. Small movements. And, so they say, there was a smell. Of milk.’

Nomi was silent for a long moment; Hama waited.

‘Hama, I can’t have children. I grew up knowing that. So maybe I ought to find some pity for the pharaohs. They don’t breed true - like Gemo and Sarfi. Oh, sometimes their children are born with Qax immortality. But—’

‘Yes?’

‘But they don’t all grow. They stop developing, at the age of two years or one year or six months or a month; some of them even stop growing before they are ready to be born, and have to be plucked from their mothers’ wombs.

‘And that was what our soldiers found in the pit, Hama. Racked up like specimens in a lab, hundreds of them. Must have been accumulating for centuries. Plugged into machines, mewling and crying.’

‘Lethe.’ Maybe Gemo is right, Hama thought; maybe the pharaohs really have paid a price we can’t begin to understand.

‘The pit was torched . . .’

Hama thought he saw a shadow pass across the sky, the scattered stars. ‘Why are you telling me this, Nomi?’

‘To show you that pharaohs have experiences we can’t share. And they do things we would find incomprehensible. To figure them out you have to think like a pharaoh.’

‘You’ve found something, haven’t you?’

Nomi pointed. ‘There’s a line of shallow graves over there. Not hard to find, in the end.’

‘Ah.’

‘The killings seemed to be uniform, the same method every time. A laser to the head. The bodies seemed peaceful,’ Nomi mused. ‘Almost as if they welcomed it.’

He had killed them. Reth had killed the other pharaohs who came here, one by one. But why? And why would an immortal welcome death? Only if - Hama’s mind raced - only if she were promised a better place to go, a safer place—

Everything happened at once.

A shadow, unmistakable now, spread out over the stars: a hole in the sky, black as night, winged, purposeful. And, low towards the horizon, there was a flare of light.

‘Lethe,’ said Nomi softly. ‘That was the GUTship. It’s gone - just like that.’

‘Then we aren’t going home.’ Hama felt numb; he seemed beyond shock.

‘. . . Help me. Oh, help me . . .’

A form coalesced before them, a cloud of blocky pixels. Hama made out a sketch of limbs, a face, an open, pleading mouth. It was Sarfi, and she wasn’t in a protective suit. Her face was twisted in pain; she must be breaking all her consistency overrides to have projected herself to the surface like this.

Hama held out his gloved hands, driven by an impulse to hold her; but that, of course, was impossible.

‘Please,’ she whispered, her voice a thin, badly realised scratch. ‘It is Reth. He plans to kill Gemo.’

Nomi set off down the ridge slope in a bouncing low-G run.

Hama said to Sarfi, ‘Don’t worry. We’ll help your mother.’

Now he saw anger in that blurred, sketchy face. ‘To Lethe with her! Save me . . .’ The pixels dispersed into a meaningless cloud, and winked out.

 

Callisto returned to the great tree.

The trunk soared upwards, a pillar of rigid logic and history and consistency. She slapped its hide, its solidity giving her renewed confidence. And now there was no Night, no lurking monster, waiting up there to oppose her.

Ignoring the aches of her healing flesh and torn muscles, she began to climb.

As she rose above the trunk’s lower tangle and encountered the merged and melded upper length, the search for crevices became more difficult, just as it had before. But she was immersed in the rhythm of the climb, and however high she rose there seemed to be pocks and ledges moulded into the smooth surface of the trunk, sufficient to support her progress.

Soon she had far surpassed the heights she had reached that first time she had tried. The mist was thick here, and when she looked down the ground was already lost: the great trunk rose from blank emptiness, as if rooted in nothingness.

But she thought she could see shadows, moving along the trunk’s perspective-dwindled immensity: the others from the  beach, some of them at least, were following her on her unlikely adventure.

And still she climbed.

The trunk began to split into great arcing branches that pushed through the thick mist. She paused, breathing deeply. Some of the branches were thin, spindly limbs that dwindled away from the main trunk. But others were much more substantial, highways that seemed anchored to the invisible sky.

She picked the most solid-looking of these upper branches, and continued her climb. Impeded by her damaged arm, her progress was slow but steady. It was actually more difficult to make her way along this tipped-over branch than it had been to climb the vertical trunk. But she was able to find handholds, and places where she could she wrap her limbs around the branch.

The mist thickened further until she could see nothing around her but this branch: no sky or ground, not even the rest of this great tree, as if nothing existed but herself and the climb, as if she had been toiling for ever along this branch that came from the mist and finished in the mist.

And then, without warning, she broke through the fog.

 

In a pit dug into the heart of Callisto, illuminated by a single hovering globe lamp, Gemo Cana lay on a flat, hard pallet, unmoving. Her brother stood hunched over her, working at her face with gleaming equipment. ‘This won’t hurt. Close your eyes . . .’

‘Stop this!’ Sarfi ran forward. She pushed her hands into Gemo’s face, crying out as the pain of consistency violation pulsed through her.

Gemo turned, blindly. Hama saw that a silvery mask had been laid over her face, hugging the flesh. ‘Sarfi . . . ?’

Nomi stepped forward, laser pistol poised. ‘Stop this obscenity.’

Reth wore a mask of his own, a smaller cap that covered half his face; the exposed eye peered at them, hard, suspicious, calculating. ‘Don’t try to stop us. You’ll kill her if you try. Let us go, Hama Druz.’

Nomi raised her pistol at his head.

But Hama touched the soldier’s arm. ‘Not yet.’

On her pallet, Gemo Cana turned her head blindly. She whispered, ‘There’s so much you don’t understand.’

Hama snapped, ‘You’d better make us understand, Reth Cana, before I let Nomi here off the leash.’

Reth paced back and forth. ‘Yes - technically, this is a kind of death. But not a single one of the pharaohs who passed through here did it against his or her will.’

Hama frowned. ‘ “Technically”? “Passed through”?’

Reth stroked the metal clinging to Gemo’s face; his sister turned her head in response. ‘The core technology is an interface to the brain via the optic nerve. In this way I can connect the quantum structures which encode human consciousness to the structures stored in the Callisto bacteria - or, rather, the structures which serve as, um, a gateway to configuration space . . .’

Hama started to see it. ‘You’re attempting to download human minds into your configuration space.’

Reth smiled. ‘It was not enough, you see, to study configuration space at second-hand, through quantum structures embedded in these silent bacteria. The next step had to be direct apprehension by the human sensorium.’

‘The next step in what?’

‘In our evolution, perhaps,’ Reth murmured. ‘With the help of the Qax, we have banished death. Now we can break down the walls of this shadow theatre we call reality.’ He eyed Hama. ‘This dismal pit is not a grave, but a gateway. And I am the gatekeeper.’

Hama said tightly, ‘You destroy minds for the promise of afterlife - a promise concocted of theory and a scraping of cryptoendolith bacteria.’

‘Not a theory,’ Gemo whispered. ‘I have seen it.’

Nomi grunted, ‘We don’t have time for this.’

But Hama asked, despite himself: ‘What was it like?’

It was, Gemo said, a vast, spreading landscape, under a towering sky; she had glimpsed a beach, a rising, oily sea, an immense mountain shrouded in mist . . .

Reth stalked back and forth, arms spread wide. ‘We remain human, Hama Druz. I cannot apprehend a multi-dimensional continuum. So I sought a metaphor. A human interface. A beach of reality dust. A sea of entropy, chaos. The structures  folded into the living things, the shape of the landscape, represent consistency - what we time-bound creatures apprehend as causality.’

‘And the rising sea?’

‘The cosmos-spanning threat of the Xeelee,’ he said, smiling thinly. ‘And the grander rise of entropy, across the universe, which will bring about the obliteration of all possibility.

‘Configuration space is real, Hama Druz. This isn’t a new idea; Pleh-toh saw that, thousands of years ago . . . Ah, but you know nothing of Pleh-toh, do you? The higher manifold always existed, you see, long before the coming of mankind, of life itself. All that has changed is that through the patient, blind growth of the Callisto bacteria, I have found a way to reach it. And there we can truly live for ever—’

The ice floor shuddered, causing them to stagger.

Reth peered up the length of the shaft, smiling grimly. ‘Ah. Our visitors make their presence known. Callisto is a small, hard, static world; it rings like a bell even at the fall of a footstep. And the footsteps of the Xeelee are heavy indeed.’

Sarfi pushed forward again, hands twisting, agonised by her inability to touch and be touched. She said to Gemo, ‘Why do you have to die?’

Gemo’s voice was slow, sleepy; Hama wondered what sedative agents Reth had fed her. ‘You won’t feel anything, Sarfi. It will be as if you never existed at all, as if all this pain never occurred. Won’t that be better?’

The ground shuddered again, waves of energy from some remote Xeelee-induced explosion pulsing through Callisto’s patient ice, and the walls groaned, stressed.

Hama tried to imagine the black sea, the sharp-grained dust of the beach. Hama had once visited the ocean - Earth’s ocean - to oversee the reclamation of an abandoned Qax sea farm. He remembered the stink of ozone, the taste of salt in the damp air. He had hated it.

Reth seemed to sense his thoughts. ‘Ah, but I forgot. You are creatures of the Conurbations, of the Extirpation. Of round-walled caverns and a landscape of grey dust. But this is how the Earth used to be, you see, before the Qax unleashed their nanotech plague. No wonder you find the idea strange. But not  us.’ He slipped his hand into his sister’s. ‘For us, you see, it will be like coming home.’

On the table, Gemo was convulsing, her mouth open, laced with drool.

Sarfi screamed, a thin wail that echoed from the high walls of the shaft. Once more she reached out to Gemo; once more her fluttering fingers passed through Gemo’s face, sparkling.

‘Gemo Cana is a collaborator,’ Nomi said. ‘Hama, you’re letting her escape justice.’

Yes, Hama thought, surprised. Nomi, in her blunt way, had once more hit on the essence of the situation here. The pharaohs were the refugees now, and Reth’s configuration space - if it existed at all - might prove their ultimate bolt-hole. Gemo Cana was escaping, leaving behind the consequences of her work, for good or ill. But did that justify killing her?

Sarfi was crying. ‘Mother, please. I’ll die.’

The pharaoh turned her head. ‘Hush,’ said Gemo. ‘You can’t die. You were never alive. Don’t you see that?’ Her back arched. ‘Oh . . .’

Sarfi straightened and looked at her hands. The illusion of solidity was breaking down, Hama saw; pixels swarmed like fat, cubic insects, grudgingly cooperating to maintain the girl’s form. Sarfi looked up at Hama, and her voice was a flat, emotionless husk, devoid of intonation and character. ‘Help me.’

Again Hama reached out to her; again he dropped his hands, the most basic of human instincts invalidated. ‘I’m sorry.’

‘It hurts.’ Her face swarmed with pixels that erupted from the crumbling surface of her skin and fled her body, as if evaporating; she was becoming tenuous, unstable.

Hama forced himself to meet her gaze. ‘It’s all right,’ he murmured. ‘It will be over soon . . .’ On and on, meaningless endearments; but she gazed into his eyes, as if seeking refuge there.

For a last instant her face congealed, clearly, from the dispersing cloud. ‘Oh! ’ She reached out to him with a hand that was no more than a mass of diffuse light. And then, with a silent implosion, her face crumbled, eyes closing.

Gemo shuddered once, and was still.

Hama could feel his heart pulse within him. His humanity was warm in this place of cold and death. Nomi placed her strong hand on his shoulder, and he relished its fierce solidity.

Hama faced Reth. ‘You are monsters.’

Reth smiled easily. ‘Gemo is beyond your mayfly reproach. And as for the Virtual child - you may learn, Hama Druz, if you pass beyond your current limitations, that the first thing to be eroded by time is sentiment.’

Hama flared. ‘I will never be like you, pharaoh. Sarfi was no toy.’

‘But you still don’t see it,’ Reth said evenly. ‘She is alive - but our time-bound language can’t describe it - she persists, somewhere out there, beyond the walls of our petty realisation.’

Again the moon shuddered, and primordial ice groaned.

Reth murmured, ‘Callisto was not designed to take such hammer blows. The situation is reduced, you see. Now there is only me.’

‘And me.’ Nomi raised the laser pistol.

‘Is this what you want?’ Reth asked of Hama. ‘To cut down centuries of endeavour with a bolt of light?’

Hama shook his head. ‘You really believe you can reach your configuration space - that you can survive there?’

‘But I have proof,’ Reth said. ‘You saw it.’

‘All I saw was a woman dying on a slab.’

Reth glowered at him. ‘Hama Druz, make your decision.’

Nomi aimed the pistol. ‘Hama?’

‘Let him go,’ Hama said bitterly. ‘He has only contempt for our mayfly justice anyhow. His death would mean nothing, even to him.’

Reth grinned and stepped back. ‘You may be a mayfly, but you have the beginnings of wisdom, Hama Druz.’

‘Yes,’ Hama said quietly. ‘Yes, I believe I do. Perhaps there is something there, some new realm of logic to be explored. But you, Reth, are blinded by your arrogance and your obsessions. Surely this new reality is nothing like the Earth of your childhood. And it will have little sympathy for your ambitions. Perhaps whatever survives the download will have no resemblance to you. Perhaps you won’t even remember who you were. What then?’

Reth’s mask sparkled; he raised his hand to his face. He  made for the pallet, to lie beside the cooling body of his sister. But he stumbled and fell before he got there.

Hama and Nomi watched, neither moving to help him.

Reth, on his hands and knees, turned his masked face to Hama. ‘You can come with me, Hama Druz. To a better place, a higher place.’

‘You go alone, pharaoh.’

Reth forced a laugh. He cried out, his back arching. Then he fell forward, and was still.

Nomi raked the body with laser fire. ‘Good riddance,’ she growled. ‘Now can we get out of here?’

 

There was a mountain.

It rose high above the night-dark sea, proudly challenging the featureless, glowing sky. Rivers flowed from that single great peak, she saw: black and massive, striping its huge conical flanks, merging into great tumbling cascades that poured into the ocean.

The mountain was the centre of the world, thrusting from the sea.

She was high above an island, a small scrap of land that defied the dissolving drenching of the featureless sea. Islands were few, small, scattered, threatened everywhere by the black, crowding ocean.

But, not far away, there was another island, she saw, pushing above the sea of mist. It was a heaping of dust on which trees grew thickly, their branches tangled. In fact the branches reached across the neck of sea that separated this island from her own. She thought she could see a way to reach that island, scrambling from tree to tree, following a great highway of branches. The other island rose higher than her own above the encroaching sea. There, she thought, she - and whoever followed her - would be safe from lapping dissolution. For now, anyhow.

But what did that mean? What would Pharaoh have said of this - that the new island was an unlikely heap of reality dust, further from looming entropic destruction?

She shook her head. The deeper meaning of her journey scarcely mattered - and nor did its connection to any other place. If this world were a symbol, so be it: this was where she  lived, and this was where she would, with determination and perseverance, survive.

She looked one last time at the towering mountain. Damaged arm or not, she itched to climb it, to challenge its negentropic heights. But in the future, perhaps. Not now.

Carefully, clinging to her branch with arms and legs and her one good hand, she made her way along the branch to the low-probability island. One by one, the people of the beach followed her.

In the mist, far below, she glimpsed slow, ponderous movement: huge beasts, perhaps giant depraved cousins of Night. But, though they bellowed up at her, they could not reach her.

 

Once more Hama and Nomi stood on the silver-black surface of Callisto, under a sky littered with stars. Just as before, the low, slumped ridges of Valhalla marched to the silent horizon.

But this was no longer a world of antiquity and stillness. The shudders were coming every few minutes now. In places the ice crust was collapsing, ancient features subsiding, here and there sending up sprays of dust and ice splinters that sparkled briefly before falling back, all in utter silence.

Hama thought back to a time before this assignment, to the convocations he had joined, the earnest talk of political futures and ethical settlements. He had been a foolish boy, he thought, his ideas half-formed. Now, when he looked into his heart, he saw crystal-hard determination. In an implacably hostile universe humanity must survive, whatever the cost.

‘No more pharaohs,’ Hama murmured. ‘No more immortality. That way lies selfishness and arrogance and compromise and introversion and surrender. A brief life burns brightly - that is the way.’

Nomi growled, ‘Even now you’re theorising, Hama? Let’s count the ways we might die, standing right here. The Xeelee starbreaker might cream us. One of these miniature quakes might erupt right under us. Or maybe we’ll last long enough to suffocate in our own farts, stuck inside these damn suits. What do you think? I don’t know why you let that arrogant pharaoh kill himself.’

Hama murmured, ‘You see death as an escape?’

‘If it’s easy, if it’s under your control - yes.’

‘Reth did escape,’ Hama said. ‘But I don’t think it was into death.’

‘You believed all that stuff about theoretical worlds?’

‘Yes,’ Hama said. ‘Yes, in the end I think I did believe it.’

‘Why?’

‘Because of them.’ He gestured at the sky. ‘The Xeelee. If our second-hand wisdom has any validity at all, we know that the Xeelee react to what they fear. And almost as soon as Reth constructed his interface to his world of logic and data, as soon as the pharaohs began to pass into it, they came here.’

‘You think the Xeelee fear us?’

‘Not us. The bugs in the ice: Reth’s cryptoendoliths, dreaming their billion-year dreams . . . The Xeelee seem intent on keeping those dreams from escaping. And that’s why I think Reth hit on a truth, you see. Because the Xeelee see it too.’

Now, over one horizon, there was a glowing crimson cloud, like dawn approaching - but there could be no dawn on this all-but-airless world.

‘Starbreaker light,’ murmured Nomi. ‘The glow must be vapour, ice splinters, dust, thrown up from the trench they are digging.’

Hama felt a fierce anger burn - anger, and a new certainty. ‘Once again aliens have walked into our system, for their own purposes, and we can do nothing to stop them. This mustn’t happen again, Nomi. You know, perhaps the Qax were right to attempt the Extirpation. If we are to survive in this dangerous universe we must remake ourselves, without sentiment, without nostalgia, without pity. Let this be an end - and a beginning, a new Day Zero. History is irrelevant. Only the future is important.’ He longed to be gone from this place, to bring his hard new ideas to the great debates that were shaping the future of humankind.

‘You’re starting to frighten me, my friend,’ Nomi said gently. ‘But not as much as that.’

Now the Xeelee nightfighter itself came climbing above the shattered fog of the horizon. Somehow in his ardour Hama had forgotten this mortal peril. The nightfighter was like an immense, black-winged bird. Hama could see crimson Starbreaker light stab down again and again into the passive, defenceless ice of Callisto. The shuddering of the ground was  constant now, as that mass of shattered ice and steam rolled relentlessly towards them.

Nomi grabbed him; holding each other, they struggled to stay on their feet as ice particles battered their faceplates. A tide of destruction spanned Callisto from horizon to horizon. There was, of course, no escape.

And then the world turned silver, and the stars swam.

 

Hama cried out, clinging to Nomi, and they fell. They hit the ice hard, despite the low gravity.

Nomi, combat-hardened, was on her feet immediately. An oddly pink light caught her squat outline. But Hama, winded, bewildered, found himself gazing up at the stars.

Different stars? No. Just - moved. The Xeelee ship was gone, vanished.

He struggled to his feet.

The wave of vapour and ice was subsiding, as quickly as it had been created; there was no air here to prevent the parabolic fall of the crystals back to the shattered land, little gravity to prevent the escape of the vapour into Jovian space. The land’s shuddering ceased, though he could feel deep slow echoes of huge convulsions washing through the rigid ground.

But the stars had moved.

He turned, taking in the changed sky. Surely the shrunken sun was a little further up the dome of sky. And a pink slice of Jupiter now showed above the smoothly curved horizon, where none had shown before on this tide-locked moon.

Nomi touched his arm, and pointed deep into the ice. ‘Look.’

It was like some immense fish, embedded in the ground, its spreadeagled black wings clearly visible through layers of dusty ice. A red glow shone fitfully at its heart; as Hama watched it sputtered, died, and the buried ship grew dark.

Nomi said, ‘At first I thought the Xeelee must have lit up some exotic super-drive and got out of here. But I was wrong. That thing must be half a kilometre down. How did it get there?’

‘I don’t think it did,’ Hama said. He turned away and peered at Jupiter. ‘I think Callisto moved, Nomi.’

‘What?’

‘It didn’t have to be far. Just a couple of kilometres. Just enough to swallow up the Xeelee craft.’

Nomi was staring at him. ‘That’s insane. Hama, what can move a moon?’

Why, a child could, Hama thought in awe. A child playing on a beach - if every grain on that beach is a slice in time. I see a line sketched in the dust, a history, smooth and complete. I pick out a grain with Callisto positioned just here. And I replace it with a grain in which Callisto is positioned just a little further over there. As easy, as wilful, as that.

No wonder the Xeelee are afraid.

A new shuddering began, deep and powerful.

‘Lethe,’ said Nomi. ‘What now?’

Hama shouted, ‘Not the Xeelee this time. Callisto spent four billion years settling into its slow waltz around Jupiter. Now I think it’s going to have to learn those lessons over again.’

‘Tides,’ Nomi growled.

‘It might be enough to melt the surface. Perhaps those cryptoendoliths will be wiped out after all, and the route to configuration space blocked. I wonder if the Xeelee planned it that way all along.’

He saw a grin spread across Nomi’s face. ‘We aren’t done yet.’ She pointed.

Hama turned. A new moon was rising over Callisto’s tight horizon. It was a moon of flesh and metal, and it bore a sigil, a blue-green tetrahedron, burned into its hide.

‘The Spline ship, by Lethe,’ Nomi said. She punched Hama’s arm. ‘Our Spline. So the story goes on for us, my friend.’

Hama glared down into the ice, at the Xeelee craft buried there. Yes, the story goes on, he thought. But we have introduced a virus into the software of the universe. And I wonder what eyes will be here to see, when that ship is finally freed from this tortured ice.

An orifice opened up in the Spline’s immense hide. A flitter squirted out and soared over Callisto’s ice, seeking a place to land.

 

Exhausted, disoriented, Callisto and her followers stumbled down the last length of trunk and collapsed to the ground.

She dug her good hand into the loose grains of reality dust.  She felt a surge of pride, of achievement. This island, an island of a new possibility, was her island now.

Hers, perhaps, but not empty, she realised slowly. There was a newborn here: lost, bewildered, suddenly arrived. She saw his face smoothing over, working with anguish and doubt, as he forgot.

But when his gaze lit on her, he became animated.

He tried to stand, to walk towards her. He stumbled, weak and drained, and fell on his face.

Dredging up the last of her own strength, she went to him. She dug her hand under him and turned him on his back - as, once, Pharaoh had done for her.

He opened his mouth. Spittle looped between his lips, and his voice was a harsh rasp. ‘Gemo!’ he gasped.

‘My name is Callisto.’

‘I am your brother! I made you! Help me! Love me!’

Something tugged at her: recognition - and resentment.

She held his head to her chest. ‘This won’t hurt,’ she said. ‘Close your eyes.’ And she held him, until the last of his unwelcome memories had leaked away, and, forgetting who he was, he lay still.

 

The Coalition, hardened by Hama Druz’s doctrines of constancy and racial destiny, proved persistent, and determined. Cleansing themselves of the past, they continued to try to eradicate the undying, for we collaborators embodied the past. We had to flee, to hide.

But our taint of immortality went deeper than those who persecuted us could know. I, already an elder, found a new role.






ALL IN A BLAZE

 AD 5478

On some level Faya Parz had always known the truth about herself. In the background of her life there had been bits of family gossip. And then as she grew older, and her friends began to grey, even though she had had to give up her Dancing, she stayed supple - as if she was charmed, time sliding by her, barely touching her.

But these were subtle things. She had never articulated it to herself, never framed the thought. On some deeper level she hadn’t wanted to know.

She had to meet Luru Parz before she faced it.

It all came to a head on the day of the Halo Dance.

 

The amphitheatre was a bowl gouged out of the icy surface of Port Sol. Of course the amphitheatre was crowded, as it was every four years for this famous event; there was a sea of upturned faces all around Faya. She gazed up at the platforms hovering high above, just under the envelope of the dome itself, where her sister and the other Dancers were preparing for their performance. And beyond it all the sun, seen from here at the edge of Sol system, was just a brighter pinprick in a tapestry of stars, its sharpness softened a little by the immense dome that spanned the theatre.

‘. . . Excuse me.’

Faya glanced down. A small woman faced her, stocky, broad-faced, dressed in a nondescript coverall. Faya couldn’t tell her age, but there was something solid about her, something heavy, despite the micro-gravity of Port Sol. And she looked oddly familiar.

The woman smiled at her.

Faya was staring. ‘I’m sorry.’

‘The seat next to you—’

‘It’s free.’

With slow care, the woman climbed the couple of steps up to Faya’s row and sat down on the carved and insulated ice. ‘You’re Faya Parz, aren’t you? I’ve seen your Virtuals. You were one of the best Dancers of all.’

‘Thank you.’

‘You wish you were up there now.’

Faya was used to fans, but this woman was a little unsettling. ‘I’m past forty. In the Dance, when you’ve had your day, you must make way.’

‘But you are ageing well.’

It was an odd remark from a stranger. ‘My sister’s up there.’

‘Lieta, yes. Ten years younger. But you could still challenge her.’

Faya turned to study the woman. ‘I don’t want to be rude, but—’

‘But I seem to know a lot about you, don’t I? I don’t mean to put you at a disadvantage. My name is Luru Parz.’

Faya did a double-take. ‘I thought I knew all the Parz on Port Sol.’

‘We’re relatives even so. I’m - a great-aunt, dear. Think of me that way.’

‘Do you live here?’

‘No, no. Just a transient, as we all are. Everything passes, you know; everything changes.’ She waved her hand, indicating the amphitheatre. Her gestures were small, economical in their use of time and space. ‘Take this place. Do you know its history?’

Faya shrugged. ‘I never thought about it. Is it natural, a crater?’

Luru shook her head. ‘No. A starship was born here, right where we’re sitting, its fuel dug out of the ice. It was the greatest of them all, called Great Northern.’

‘You know a lot of history,’ said Faya, a little edgy. The Coalition, focusing on mankind’s future, frowned on any obsession with lost heroic days.

Luru would only shrug. ‘Some of us have long memories.’

A crackling, ripping sound washed down over the audience, and a pale blue mist erupted over the domed sky. And now  the first haloes formed, glowing arcs and rings around the brighter stars and especially around the sun itself, light scattered by air full of tiny ice prisms. There were more gasps from the crowd.

‘What a beautiful effect,’ said Luru.

‘But it’s just water,’ Faya said.

So it was. The dome’s upper layers of air were allowed to become extremely cold, far below freezing. At such temperatures you could just throw water into the air and it would spontaneously freeze. A water droplet froze quickly from the outside in - but ice was less dense than water, and when the central region froze it would expand and shatter the outer shell. So the air was suddenly filled with tiny bombs.

On this ice moon, cold was art’s raw material.

The main event began. One by one the Dancers leapt from their platforms. They were allowed no aids; they followed simple low-gravity parabolas that arched between one floating platform and the next. But the art was in the selection of that parabola among the shifting, shivering ice haloes - which were, of course, invisible to the Dancers - and in the way you spun, turned, starfished and swam against that background.

As one Dancer after another passed over the dome, ripples of applause broke out around the amphitheatre. Glowing numerals and Virtual bar graphs littered the air in the central arena; the voting had already begun. But the sheer beauty of the Dance silenced many of the spectators, as the tiny human figures, naked and lithe, spun defiantly against the stars.

Here, at last, was Lieta herself, ready for the few seconds of flight for which she had rehearsed for four years. Faya remembered how it used to feel, the nervousness as her body tried to soar - and then the exhilaration when she succeeded, one more time.

Lieta’s launch was good, Faya saw, her track well chosen. But her movements were stiff, lacking the liquid grace of her competitors. Lieta, her little sister, was already thirty years old, and one of the oldest in the field; and suddenly it showed.

At the centre of the arena a display of Lieta’s marks coalesced. A perfect score would have showed as bright green, but Lieta’s bars were flecked with yellow. A Virtual of Lieta’s upper  body and head appeared; she was smiling bravely in reaction to the scores.

‘There is grey in her hair,’ murmured Luru. ‘Look at the lines around her eyes, her mouth. You have aged better than your ten-years-younger sister. You have aged less, in fact. There is no grey in your hair.’

Faya wasn’t sure how to respond. She looked away, disturbed.

‘Tell me why you gave up the Dance. Your performances weren’t declining, were they? You felt you could have kept going for ever. Isn’t that true? But something worried you.’

Faya turned on her in irritation. ‘Look, I don’t know what you want—’

‘It’s a shock when you see them grow old around you. I remember it happening to me, the first time - long ago, of course.’ She grinned coldly.

‘You’re frightening me.’ Faya said it loud enough to make people stare.

Luru stood. ‘I’m like you, Faya Parz. The same blood. You know what I’m talking about. When you need to see me, you’ll be able to find me.’

 

Faya waited in her seat until the Dance was over, and the audience had filed away. She didn’t even try to find Lieta, as they’d arranged. Instead she made her own way up into the dome.

She stood on the lip of the highest platform. The amphitheatre was a pit, far below, but she had no fear of heights. The star-filled sky beyond the dome was huge, inhuman. And, through the subtle glimmer of the dome walls, she could see the tightly curving horizon of this little world of ice.

She closed her eyes, visualising the pattern of haloes, just as it had been when Lieta had launched herself into space. And then she jumped.

Though she had no audience, she had the automated systems assess her. She found the bars glowing an unbroken green. She had recorded a perfect mark. If she had taken part in the competition, against these kids half her age, she would have won.

She had known what Luru was had been talking about. Of  course she had. Where others aged, even her own sister, she stayed young. It was as simple as that. The trouble was, it was starting to show.

And it was illegal.

 

Home was a palace of metal and ice she shared with her extended family. This place, one of the most select on Port Sol, had been purchased with the riches Faya had made from her Dancing.

Her mother was here. Spina Parz was over sixty; her grey, straying hair was tied back in a stern bun.

And, waiting for Faya, here was a Commissary, a representative of the Commission for Historical Truth. Originally an agency for ferreting out Qax collaborators, the Commission had evolved seamlessly into the police force of the Coalition, government of Sol system. This Commissary wore his head shaved, and a simple ground-length robe.

Everybody was frightened of Commissaries. It was only a couple of generations since Coalition ships had come to take Port Sol into the new government’s deadly embrace, by force. But somehow Faya wasn’t surprised to see him; evidently today was the day everything unravelled for her.

The Commissary stood up and faced her. ‘My name is Ank Sool.’

‘I’m not ageing, am I?’

He seemed taken aback by her bluntness. ‘I can cure you. Don’t be afraid.’

Her mother Spina said wistfully, ‘I knew you were special even when you were very small, Faya. You were an immortal baby, born among mortals. I could tell when I held you in my arms. And you were beautiful. My heart sang because you were beautiful and you would live for ever. You were wonderful.’

‘Why didn’t you tell me?’

Spina looked tired. ‘Because I wanted you to figure it out for yourself. On the other hand I never thought it would take you until you were forty.’ She smiled. ‘You never were the brightest crystal in the snowflake, were you, dear?’

Faya’s anger melted. She hugged her mother. ‘The great family secret . . .’

‘I saw the truth, working its way through you. You always had trouble with relationships with men. They kept growing too old for you, didn’t they? When you’re young even a subtle distancing is enough to spoil a relationship. And—’

‘And I haven’t had children.’

‘You kept putting it off. Your body knew, love. And now your head knows too.’

Sool said earnestly, ‘You must understand the situation.’

‘I understand I’m in trouble. Immortality is illegal.’

He shook his head. ‘You are the victim of a crime - a crime committed centuries ago.’

It was all the fault of the Qax, as so many things were. During their Occupation of Earth the Qax had rewarded those who had collaborated with them with an anti-ageing treatment. The Qax, masters of nanotechnological transformations, had rewired human genomes.

‘After the fall of the Qax the surviving collaborators and their children were given the gift of mortality.’ The Commissary said this without irony.

‘But you evidently didn’t get us all,’ Faya said.

Sool said, ‘The genome cleansing was not perfect. After centuries of Occupation we didn’t have the technology. In every generation there are throwbacks.’

‘Throwbacks. Immortals, born to mortal humans.’

‘Yes.’

Faya felt numb. It was as if he was talking about somebody else. ‘My sister—’

Her mother said, ‘Lieta is as mortal as I am, as your poor father was. It’s only you, Faya.’

‘We can cure you,’ Sool said, smiling. ‘It will be quite painless.’

‘But I could stay young,’ Faya said rapidly. She turned to Sool. ‘Once I was famous for my Dancing. They even knew my name on Earth.’ She waved a hand. ‘Look around! I made a fortune. I was the best. Grown men of twenty-five - your age, yes? - would follow me down the street. You can’t know what that was like; you never saw their eyes.’ She stood straight. ‘I could have it all again. I could have it for ever, couldn’t I? If I came out about what I am.’

Sool said stiffly, ‘The Coalition frowns on celebrity. The  species, not the individual, should be at the centre of our thoughts.’

Her mother was shaking her head. ‘Anyhow, Faya, it can’t be like that. You’re still young; you haven’t thought it through. Once I hoped you would be able to - hide. To survive. But it would be impossible. Mortals won’t accept you.’

‘Your mother is right,’ Sool said. ‘You would spend your life tinting your hair, masking your face. Abandoning your home every few years. Otherwise they will kill you. No matter how beautifully you Danced.’ He said this with a flat certainty, and she realised that he was speaking from experience.

‘I need time,’ she said abruptly, and forced a smile. ‘Ironic, isn’t it? Just as I’ve been given all the time anybody could ask for.’

Spina sighed. ‘Time for what?’

‘To talk to Luru Parz.’ And she left before they could react.

 

‘I am nearly two hundred years old,’ said Luru Parz. ‘I was born in the era of the Occupation. I grew up knowing nothing else. And I took the gift of immortality from the Qax. I have already lived to see the liberation of mankind.’

They were in a two-person flitter. Faya had briskly piloted them into a slow orbit around Port Sol; beneath them the landscape stretched to its close-crowding horizon. Here, in this cramped cabin, they were safely alone.

Port Sol was a Kuiper object: like a huge comet nucleus, circling the sun beyond the orbit of Pluto. The little ice moon was gouged by hundreds of artificial craters. Faya could see the remnants of domes, pylons and arches, spectacular microgravity architecture. But the pylons and graceful domes were collapsed, with bits of glass and metal jutting like snapped bones. Everything was smashed up. Much of this architecture was a relic of pre-Occupation days. The Qax had never come here; during the Occupation the moon had been a refuge. It had been humans, the forces of the young Coalition, who had done all this damage in their ideological enthusiasm. Now, even after decades of reoccupation and restoration, most of the old buildings were closed, darkened, and thin frost coated their surfaces.

Luru said, ‘Do you know what I see, when I look down at  this landscape? I see layers of history. The great engineer Michael Poole himself founded this place. He built a great system of wormholes, rapid-transit pathways from the worlds of the inner system. And having united Sol system, here, at the system’s outermost terminus, Poole’s disciples used great mountains of ice to fuel interstellar vessels. It was the start of mankind’s First Expansion. But then humans acquired a hyperdrive.’ She smiled wistfully. ‘Economic logic. The hyper-ships could fly right out of the crowded heart of Sol system, straight to the stars. Nobody needed Poole’s huge wormhole tunnels, or his mighty ice mine. And then the Qax came, and then the Coalition.’

‘But now Port Sol has revived.’

‘Yes. Because now we are building a new generation of starships, great living ships thirsty for Port Sol’s water. Layers of history.’

‘Luru, why should I be tainted in this way? Why my family?’

‘It’s common on Port Sol,’ Luru said. ‘Relatively. Even during the Occupation, and again under the Coalition’s persecution, the undying fled to the outer system - to the gas giants’ moons, to here, a forgotten backwater. Yes, this was a hideout for undying.’

‘I know. That’s why the Coalition were so brutal.’

‘Yes. Many undying escaped the Coalition invasion, and fled further. A flock of generation starships rose from the ice of Port Sol, even as the Coalition ships approached, commanded by undying; nobody knows what became of them. But while they were here, you see, the undying perturbed the gene pool, with their own taint of longevity. It’s not a surprise that throwbacks like you, as the Commission calls you, should arise here.’

‘Luru Parz, I don’t know what to do. Will I have to hide?’

‘Yes. But you mustn’t be ashamed. There is an evolutionary logic to our longevity.’ Luru clutched a fist over her heart. ‘Listen to me. Before we were human, when we were animals, we died after the end of our fertile years, like animals. But then, as we evolved, we changed. We lived on, long after fertility ended. Do you know why? So that grandmothers could help their daughters raise the next generation. And that is how we overcame the other animals, and came to own the  Earth - through longevity. Immortality is good for the species, even if the species doesn’t know it. You must hide, Faya. But you must not be ashamed of what you are.’

‘I don’t want to hide.’

‘You don’t have a choice. The Coalition are planning a new future for mankind, an expansion to the stars that will sweep on, for ever. There will be no place for the old. But of course that’s just the latest rationalisation. People have always burned witches.’

Faya didn’t know what a witch was.

And then a Virtual of Faya’s mother’s face congealed in the air before her, the bearer of bad news about Lieta.

 

Faya and Spina held each other, sitting side by side. For now they were done with weeping, and they had readmitted Ank Sool, the Commissary.

‘I don’t understand,’ Faya said. It was the brevity that was impossible to bear - a handful of Dances, a flash of beauty and joy, and then dust. And why should her sister die so suddenly now, why was her life cut short, just as the prospect of eternity opened up for Faya? ‘Why Lieta? Why now?’

Sool said, ‘Blame the Qax. The pharaohs never bred true. Many of their offspring died young, or their development stopped at an unsuitable age, so that immortality remained in the gift of the occupiers. The Qax were always in control, you see.’

Faya said carefully, ‘Commissary, I think I will always suspect, in a corner of my heart, that you allowed this death to happen, in order to bring me under control.’

His eyes were blank. ‘The Commission for Historical Truth has no need of such devices.’

Spina grasped her daughter’s hands. ‘Take the mortality treatment, dear. It’s painless. Get it over, and you will be safe.’

‘You could have sent me to the Commission as a child. I could have been cured then. I need never have even known.’

Sool said dryly, ‘So you would blame your mother rather than the Qax. How - human.’

Spina’s face crumpled. ‘Oh, love, how could I take such a gift away from you - even to protect you?’

‘It’s your decision,’ said Sool.

‘It always had to be,’ said her mother.

 

Again she swept into orbit with Luru Parz, seeking privacy.

This is how it will be for me from now on, she thought: hiding from people. I will be one of a handful of immortal companions, like crabbed, folded-over Luru here, standing like unchanging rocks in a landscape of evanescent flowers.

That or mortality.

‘I can’t stand the thought of seeing them all growing old and dying around me. For ever.’

Luru nodded. ‘I know. But you aren’t thinking big enough, child. On a long enough timescale, everything is as transient as one of your Halo Dances. Why, perhaps we will even live to see the stars themselves sputter to life, fade and die.’ She smiled. ‘Stars are like people. Even stars come and go, you see. They die all in a blaze, or fade like the last light of the sun - but you’ve never seen a sunset, have you? The glory is always brief - but it is worth having, even so. And you will remember the glory, and make it live on. It’s your purpose, Faya.’

‘My burden,’ she said bleakly.

‘We have great projects, long ambitions, beyond the imagination of these others. Come with me.’

Tentatively Faya reached out her hand, Luru took it. Her flesh was cold.

‘I will have to say farewell—’

‘Not farewell. Goodbye. Get used to it.’

Before they left she visited the amphitheatre, one last time. And - though she knew she could never let anybody watch her, ever again - she Danced and Danced, as the waiting stars blazed.

 

Even as the Coalition hardened its grip on mankind, and continued its hideous cleansing of Sol system, it launched a new thrust to the stars.

The Third Expansion of mankind was the most vigorous yet and, driven by the new ideology of Hama Druz, the most purposeful.

I and those like me tried to stay out of the way of the engines of history.

As the Expansion unfolded humanity once more encountered alien  kinds, and re-engaged in wider Galactic history. It was only a little more than eighty years after the liberation from the Qax that a first contact of devastating significance was made.






PART TWO

 THE WAR WITH THE GHOSTS





SILVER GHOST

 AD 5499

Minda didn’t even see the volcanic plume before it swallowed up her flitter.

Suddenly the fragile little craft was turning end over end, alarms wailing and flashing, all its sensors disabled. But to Minda, feeling nothing thanks to her cabin’s inertial suspension, it was just a light show, a Virtual game, nothing to do with her.

Just seconds after entering the ash plume, the flitter rammed itself upside down into an unfeasibly hard ground. Crumpling metal screamed. Then the inertial suspension failed. Minda tumbled out of her seat, and her head slammed into the cabin roof.

Immersed in sudden silence, sprawled on the inverted ceiling, she found herself staring out of a window. Gushing vapour obscured the landscape. That was air, she thought woozily. The frozen air of this world, of Snowball, blasted to vapour by the flitter’s residual heat.

All she could think of was what her cadre leader would have to say. You fouled up, Bryn would tell her. You don’t deserve to survive. And the species will be stronger for your deletion.

I’m fifteen years old. I’m strong. I’m not dead yet. I’ll show her.

She passed out.

 

Maybe she awoke, briefly. She thought she heard a voice.

‘. . . You are a homeotherm. That is, your body tries to maintain a constant temperature. It is a common heat management strategy. You have an inner hot core, which appears to comprise your digestive organs and your nervous system, and an outer cooler shell, of skin and fat and muscle and limbs. The outer shell serves as a buffer between the outside world  and the core. Understanding this basic mechanism should help you survive . . .’

Through the window, between gusts of billowing mist, she glimpsed something moving: a smooth curve sliding easily past the wreck, a distorted image of a crumpled metallic mass. It couldn’t be real, of course. Nothing moved on this cold world.

When she woke up properly, it was going to hurt. She closed her eyes.

 

When she couldn’t stay unconscious any longer, she was relieved to find she could move.

She climbed gingerly out of the crumpled ceiling panel. She probed at her limbs and back. She seemed to have suffered nothing worse than bruises, stiffness and pulled muscles.

But she was already feeling cold. And she had a deepening headache that seemed to go beyond the clatter she had suffered during the landing.

Her cabin had been reduced to a ball, barely large enough for her to stand up. The only light was a dim red emergency glow. She quickly determined she had no comms, not so much as a radio beacon to reveal her position - and there was only a trickle of power. Most of the craft’s systems seemed to be down - everything important, anyhow. There was no heat, no air renewal; maybe she was lucky the gathering cold had woken her before the growing foulness of the air put her to sleep permanently.

But she was stuck here. She sat on the floor, tucking her knees to her chest.

It all seemed a very heavy punishment for what was, after all, a pretty minor breach of discipline.

OK, Minda shouldn’t have taken a flitter for a sightseeing jaunt around the glimmering curve of the new world. OK, she shouldn’t have gone solo, and should have lodged and stuck to a flight plan. OK, she shouldn’t have flown so low over the ruined city.

But the fact was that after grousing her way through the three long years of the migration flight from Earth - three years, a fifth of her whole life - she’d fallen in love with this strange, lonely, frozen planet as soon as it had come swimming toward her through sunless space. She had sat glued before Virtual  representations of her new home, tracing ocean beds with their frozen lids of ice, continents coated by sparkling frost - and the faint, all-but-erased hints of cities and roads, the mark of the vanished former inhabitants of this unlucky place. The rest of her cadre were more interested in Virtual visions of the future, when new artificial suns would be thrown into orbit around this desolate pebble. But it was Snowball itself that entranced Minda - Snowball as it was, here and now, a world deep-frozen for a million years.

As the Spline fleet had lumbered into orbit - as she had endured the ceremonies marking the claiming of this planet on behalf of the human species and the Coalition - she had itched to walk on shining lands embedded in a stillness she had never known in Earth’s crowded Conurbations.

Which was why, just a week after the first human landing on Snowball, she had gotten herself into such a mess.

Well, she couldn’t stay here. Reluctantly she got to her feet.

 

With a yank on a pull-tag, her seat cushion opened up into a survival suit. It was thick and quilted, with an independent air supply and a sewn-in grid of heating elements and lightweight power cells. She sealed herself in. Clean air washed over her face, and the suit’s limited medical facilities probed at her torn muscles.

She had to trigger explosive bolts to get the hatch open. The last of the flitter’s air gushed out into a landscape of silver and black, and crystals of frost fell in neat parabolas to an icebound ground. Though she was cocooned in her suit, she felt a deeper chill descend on her.

And as the vapour froze out, again she glimpsed strange sudden movement - a surface like a bubble, or a distorting mirror - an image of herself, a silvery figure standing framed in a doorway, ruddy light silhouetting her. The image shrank away.

It had been like seeing a ghost. This world of death might be full of ghosts. I should be scared, she thought. But I’m walking away from a volcanic eruption and a flitter crash. One thing at a time, Minda. Clumsily she clambered through the crash-distorted hatchway.

She found herself standing in a drift of loose, feathery snow that came up to her knees. Beneath the snow was a harder  surface: perhaps water ice, even bare rock. Where her suit touched the snow, vapour billowed around her.

To her left that volcano loomed above the horizon, belching foul black fast-moving plumes that obscured the stars. And to her right, in a shallow valley, she made out structures - low, broken walls, perhaps a gridwork of streets. Everything was crystal clear: no mist to spoil the view on this world, where every molecule of atmosphere lay as frost on the ground. The sky was black and without a sun - yet it was far more crowded than the sky of Earth, for here, at the edge of the great interstellar void known as the Local Bubble, the hot young stars of Scorpio were close and dazzling.

The landscape was wonderful, what she had borrowed the flitter to come see. And yet it was lethal: every wisp of gas around her feet was a monument to more lost heat. Her fingers and toes were already numb, painful when she flexed them.

She walked around the crash site. The flitter had dug itself a trench. And as it crashed the flitter had let itself implode, giving up its structural integrity to protect the life bubble at its heart - to protect her. The craft had finished up as a rough, crumpled sphere. Now it had nothing left to give her.

Her suit would expire after no more than a few hours. She had no way to tell Bryn where she was - they probably hadn’t even missed her yet. And she and her flitter made no more than a metallic pinprick in the hide of a world as large as Earth.

She was, she thought wonderingly, going to die here. She spoke it out loud, trying to make it real. ‘I’m going to die.’ But she was Minda. How could she die? Would history go on after her? Would mankind sweep on, outward from the Earth, an irresistible colonising wave that would crest far beyond this lonely outpost, with her name no more than a minor footnote, the first human to die on the new world? ‘I haven’t done anything yet. I haven’t even had sex properly—’

A vast, silvered epidermis ballooned before her, and a voice spoke neutrally in her ear.

‘Nor, as it happens, have I.’

It was the silver ghost.

She screamed and fell back in the snow.
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A bauble, silvered, perhaps two metres across, hovered a metre above the ground, like a huge droplet of mercury. It was so perfectly reflective that it was as if she couldn’t see it at all: only a fish-eye reflection of the flitter wreck and her own sprawled self, as if a piece of the world had been cut out and folded over.

And this silvery, ghostly, not-really-there creature was talking to her.

‘Native life forms are emerging from dormancy,’ said a flat, machine-generated voice in her earpieces. ‘Your heat is feeding them. To them you are a brief, unlikely summer. How fascinating.’

Clumsy in her thick protective suit, bombarded by shocks and strangeness, she twisted her head to see.

The snow was melting all around her, gushing up in thin clouds of vapour that quickly refroze and fell back, so that she was lying in the centre of a spreading crater dug out of the soft snow. And in that crater there was movement. Colours spread over the ice, all around her: green and purple and even red, patches of it like lichen, widening as she watched. A clutch of what looked like worms wriggled in fractured ice. She even saw a tiny flower push out of a mound of frozen air, widening a crimson mouth.

Struck with revulsion, she stumbled to her feet. With her heat gone the life forms dwindled back. The colours leached out of the lichen-like patches, and that single flower closed, as if regretfully.

‘A strange scene,’ said the silver ghost. ‘But it is a common tactic. The living things here must endure centuries in stillness and silence, waiting a chance benison of heat - from volcanic activity, perhaps even a cometary impact. And in those rare, precious moments, they live and die, propagate and breed. Perhaps they even dream of better times in the past.’

Though she had endured orientation exercises run by the Commission for Historical Truth, Minda had never encountered an alien before. She bunched her fists. ‘Are you a Qax?’

‘. . . No,’ it replied, after some hesitation. ‘Not a Qax.’

‘Then what?’

Again that hesitation. ‘Our kinds have never met before. You have no name for me. What are you?’

‘I’m a human being,’ she said defiantly. She pushed out her chest; her suit was emblazoned with a green tetrahedron. ‘And this is our planet. You’ll see, when we get it sorted out. These things, these flowers and worms, cannot compete with us.’

The ghost hovered, impassive. ‘Compete?’

She swivelled her head to confront the hovering ghost. ‘All life forms compete. It is the way of things.’ But it was as if her skull was full of a sloshing liquid; she felt herself stumbling forward.

‘Try to stay upright,’ the ghost said, its voice free of inflection. ‘Your insulation is imperfect. To reduce heat loss, you must minimise your surface contact with the ice.’

‘I don’t need your advice,’ she growled. But her breath was misting, and there were tiny frost patterns in the corners of her faceplate. The cold was sharp in her nose and mouth and eyes.

The ghost said, ‘Your body is a bag of liquid water. I surmise you come from a world of high ambient temperatures. I, however, come from a world of cold.’

‘Where?’

The hovering globe’s hide was featureless, but nevertheless she had the impression that it was spinning. ‘Towards the centre of the Galaxy.’ Something untranslatable. A distance? ‘And yours?’

She knew how to find the sun from here. Minda had travelled across a hundred and fifty light years, at the edge of the great colonising bubble called the Third Expansion, towards the brilliant young stars of Scorpio and the Southern Cross. Now those dazzling beacons were easily identifiable in the sky over her head, jewels thrown against the paler wash of the Galaxy centre. To find home, all she had to do was look the other way, back the way the great fleet of Spline ships had come. The sun, Earth and all the familiar planets were therefore somewhere beneath her feet, hidden by the bulk of this frozen rock.

She was never going to see Earth again, she thought suddenly, desolately; and because this ice-block world happened to be turned this way rather than that, she would never even see the dim, unremarkable patch of sky where Earth lay.

Without thinking, she found herself looking that way. She snapped her head up. ‘I mustn’t tell you.’

‘Ah. Competition?’

Was the ghost somehow mocking her? She said sharply, ‘If we have never met before, how come I understand you?’

‘Your vessel carries a translator box. The box understands both our languages. It is of Squeem design.’

Minda hadn’t even known her flitter was equipped with a translator box. ‘It’s a human design,’ she said.

‘No,’ the ghost said gently. ‘Squeem. We have never met before, but evidently the Squeem have met us both. Ironic. It is a strange example of inadvertent cooperation between three species: Squeem, your kind, mine.’

The Squeem were the first extra-solar species humanity had encountered. They were also the first to have occupied Sol system; the Qax, soon after, had been the second. Minda had grown up understanding that the universe was full of alien species hostile to humanity. She glanced around. Were there more silver ghosts out there, criss-crossing the silent plains, their perfect reflectiveness making them invisible to her untrained eye? She tried not to betray her fear.

She asked cautiously, ‘Are you alone?’

‘We have a large colony here.’ Again that odd hesitation. ‘But I, too, am stranded in this place. I came to investigate the city.’

‘And you were caught by the volcano?’

‘Yes. What is worse, my investigation did not advance the goals of the colony.’ She sensed it was studying her. ‘You are shivering. Do you understand why? Your body knows it is losing heat faster than it is being replaced. The shivering reflex exercises many muscles, increasing heat production by burning fuel. It is a short-term tactic, but—’

‘You know a lot about human bodies.’

‘No,’ it said. ‘I know a lot about heat. I am equipped to survive in this heat-sink landscape for extended periods. You, however, are not.’

It was as if cadre-leader Bryn was lecturing her on the endless struggle that was the only future for mankind. We cannot be weak. The Qax found us weak. They enslaved us and almost wiped our minds clean. If we are unfit for this new world, we must make ourselves fit. Whatever it takes. For only the fittest survive.  If she let herself die before this enigmatic silver ghost, she would be conceding the new world to an alien race.

Impulsively, she began to stalk into the shallow valley, towards the antique city. Maybe there was something there she could use to signal, or survive.

The silver ghost followed her. It swam over the ground with a smooth, unnatural ease; it was a motion neither biological nor mechanical that she found disturbing.

 

She pushed through snowed-out air. The cold seemed to be settling in her lungs, and when she spoke her voice quavered from shivering.

‘Why are you here? What do you want on Snowball?’

‘We are’ - a hesitant pause - ‘researchers. This world is like a laboratory to us. This is a rare place, you see, because near-collisions between stars, of the kind that hurled this world into the dark, are rare. We are conducting experiments in low-temperature physics.’

‘You’re talking about absolute zero. Everybody knows you can’t reach absolute zero.’

‘Perhaps not. But the journey is interesting. The universe was hot when it was born,’ the ghost said gently. ‘Very hot. Since then it has expanded and cooled, slowly. But it still retains a little of that primal warmth. In the future, it will grow much colder yet. We want to know what will happen then. For example, it seems that at very low temperatures quantum wave functions - which determine the position of atoms - spread out to many times their normal size. Matter condenses into a new jelly-like form, in which all the atoms are in an identical quantum state, as if lased . . .’

Minda didn’t want to admit she understood none of this.

The ghost said, ‘You see, we seek to study matter and energy in configurations which might, perhaps, never before have occurred in all the universe’s history.’

She clambered over low, shattered walls, favouring hands and feet which ached with the cold. ‘That’s a strange thought.’

‘Yes. How does matter know what to do, if it has never done it before? By probing such questions we explore the boundaries of reality.’

She stopped, breathing hard, and gazed up at the hovering  ghost. ‘Is that all you do, this physics stuff? Do you have a family?’

‘That is . . . complicated. More yes than no. Do you?’

‘We have cadres. I met my parents before I left home. They were there at my Naming, too, but I don’t remember that. Do you have music?’

‘More yes than no. We have other arts. Tell me why you are here.’

She frowned. ‘We have a right to be here.’ She waved an arm over the sky. ‘Some day humans are going to reach every star in the sky, and live there.’

‘Why?’

‘Because if we don’t, somebody else will.’

‘Is that all you do?’ the ghost asked. ‘Fly to the stars and build cities and compete?’

‘No. We have music and poetry and other stuff.’ Defensively, she plodded on through deepening snow. ‘Soon we’ll change this world. We’re going to terraform it.’ She had to explain what that meant. ‘It will be a heroic project. It will require hard work, ingenuity and perseverance. Also we have brought creatures with us that are used to the cold. We found them on an ice moon a long way from our sun, a place called Port Sol. They have liquid helium for blood. Now we farm them. They can live here, even before the terraforming.’

‘How remarkable. But there are already creatures living here.’

‘We’ll put them in cases,’ said Minda. ‘Or zoos.’

‘We, my kind, can live here, on this cold world, without making it warm.’

‘Then you’ll have to leave,’ she snapped.

She reached the outskirts of the city.

It was a gridwork of foundations and low walls, all of it half-buried under a blanket of rock-hard water ice and frozen air. The buildings and roads seemed to follow a pattern of interlocking hexagons, quite unlike the cramped, organic, circle-based design of modern Conurbations on Earth, or the rectangular layout of many older, pre-Qax human settlements.

As she walked along what might once have been a street, the pain in her hands and feet seemed to be metamorphosing to an ominous numbness.

The ghost seemed to notice this. ‘You continue to lose heat,’ it said. ‘Shivering is no longer enough to warm you. Now your body is drawing heat back from your extremities to your core. Your limbs are stiffening—’

‘Shut up,’ she hissed.

She found a waist-high fragment of wall protruding from the layers of ice. She brushed at it with her glove; loose snow fell away, revealing a surface of what looked like simple brick. But it crumbled at her touch, perhaps frost-shattered.

She walked on into what might once have been a room, a space bounded by six broken walls. Though there were many rooms close by here - clustered like a honeycomb, closer than would have been comfortable for people - it was hard to believe the inhabitants of this place had been so different from humans.

She wondered what it had been like here, before.

Once, Snowball had been Earth-like. There had been continents, oceans of water, and life - based on an organic chemistry of carbon, oxygen and water, like Earth life, and it had worked to create an atmosphere of oxygen and nitrogen, not so dissimilar to Earth’s. And there had been people here: people who had built cities, and breathed air, and perhaps gazed at the stars.

But the long afternoon of this world had been disturbed.

Its sun had suffered a chance close encounter with another star. It was an unlucky, unlikely event, Minda knew; away from the Galaxy’s centre the stars were thinly scattered. As the interloper fell through the orderly heart of this world’s home system, there must have been immense tides, ocean waves that ground cities to dust, and earthquakes, a flexing of the rocky crust itself.

And then, at the intruder’s closest approach, Snowball was slingshot out of the heart of its system.

The home sun had receded steadily. Ice spread from polar caps across the land and the oceans, until much of the planet was clad in a thick layer of hardening water ice. At last the very air began to rain out of the sky, liquid oxygen and nitrogen running down the frozen river valleys to pool atop the vast ice sheets, forming a softer snow metres thick.

She wondered what had become of the people. Had they  retreated underground into caves? Had they fled their planet altogether - perhaps even migrated to new worlds surrounding the wrecking star?

‘This world itself is not without inner heat,’ the ghost said softly. ‘The deep heart of a planet this size would scarcely notice the loss of its sun.’

‘The volcano,’ Minda said dully.

‘Yes. That is one manifestation. And vents of hot material on the spreading seabed have even kept the lower levels of the ocean unfrozen. We believe there may still be active life forms there feeding on the planet’s geothermal heat. But they must have learned to survive without oxygen . . .’

‘Do you have that on your world? Deep heat, water under the ice?’

‘Yes. But my world is small and cold; long ago it lost much of its inner heat.’

‘The world I come from is bigger than this frozen ruin,’ she said, spreading her arms wide. ‘It has lots of heat. And it is a double world. It has a Moon. I bet even the Moon is bigger than your world.’

‘Perhaps it is,’ the ghost said. ‘It must be a wonderful place.’

‘Yes, it is. Better than your world. Better than this.’

‘Yes.’

She was very tired. She didn’t seem to be hungry, or thirsty. She wondered how long it was since she had eaten. She stared at the frozen air around her, trying to remember why she had come here. An idea sparked, fitfully.

She got to her knees. She could feel the diamond grid of the suit’s heating elements press into the flesh of her legs. She swept aside the loose snow, but beneath there was only a floor of hard water ice.

‘There’s nothing here,’ she said dully.

‘Of course not,’ the ghost said gently. ‘The tides washed it all away.’

She began to pull together armfuls of loose snow. Much of it melted and evaporated, but slowly she made a mound of it in the centre of the room.

‘What are you doing?’

‘Maybe I can breathe this stuff.’ She knew little about the  flitter’s systems. Maybe there was some hopper into which she could cram this frozen air.

But the ghost was talking to her again, its voice gentle but persistent, unwelcome. ‘Your body is continuing to manage the crisis. Carbohydrates which would normally feed your brain are now being burnt to generate more heat. Your brain, starved, is slowing down; your coordination is poor. Your judgement is unreliable.’

‘I don’t care,’ she growled, scraping at the frozen air.

‘Your plan is not likely to succeed. Your biology requires oxygen. But the bulk of this snow is nitrogen. And there are trace compounds which may be toxic to you. Does your craft contain filtering systems which—’

Minda drove her suited arm through the pile of air, scattering it in a cloud of vapour. ‘Shut up. Shut up.’

She walked back to the flitter. By now it felt as if she was floating, like a ghost herself.

 

The silver ghost told her about the world it came from. It was like Snowball, and yet it was not.

The ghosts’ world was once Earth-like, if smaller than Earth: blue skies, a yellow sun. But even as the ghosts climbed to awareness their sun evaporated, killed by a companion pulsar. It was a slower process than the doom of Snowball, but no less lethal. The oceans froze and life huddled inward; there was frantic evolutionary pressure to find ways to keep warm.

Then the atmosphere started snowing.

The ghosts had gathered their fellow creatures around them and formed themselves into compact, silvered spheres, each body barely begrudging an erg to the cold outside. Finally clouds of mirrored life forms rolled upwards. The treacherous sky was locked out - but every stray wisp of the planet’s internal heat was trapped.

Minda wondered if this was true, or just some kind of creation myth. But the murmuring words were comforting.

‘My home Conurbation is near a ruined city. A bit like this one. The ruin is an old pre-Occupation city. It was called Pah-reess. Did you know that?’

‘No. It must be a wonderful place.’

She found she had reached the flitter. She was so cold she wasn’t even shivering any more. It was almost comfortable.

She couldn’t lie on the ground. But she found a way to use bits of debris from the flitter, stuck in the ice, to prop herself up without having to lean on anything. After a time it seemed easier to leave her eyes closed.

‘Your body is losing its ability to reheat itself. You must find an external source of heat. You will soon drift into unconsciousness . . .’

‘I’m in my eighth cadre,’ Minda whispered. ‘You have to move cadres every two years, you know. But I was chosen for my new cadre. I had to pass tests. My best friend is called Janu. She couldn’t come with me. She’s still on Earth . . .’ She smiled, thinking of Janu.

She felt herself tilting. She forced open her eyes, frost crackling on her eyelashes. She saw that the pretty, silvered landscape was tipping up around her. She was falling over. It didn’t seem to matter any more; at least she could let her sore muscles relax.

Somewhere a voice called her: ‘Always protect your core heat. It is the most important thing you possess. Remember . . .’

There was something wrong with the silver ghost, she saw, through sparkling frost crystals.

The ghost had come apart. Its silvery hide had unpeeled and removed itself like a semi-sentient overcoat. The hide fell gracelessly to the frozen ground and slithered towards her.

She shrank back, repelled.

What was left of the ghost was a mass of what looked like organs and digestive tracts, crimson and purple, pulsing and writhing, already shrivelling back, darkening. And they revealed something at the centre: almost like a human body, she thought, slick with pale pink fluid, and curled over like a foetus. But it, too, was rapidly freezing.

All around the subsiding sub-organisms, the frozen air of Snowball briefly evaporated, evoking billowing mist. And the dormant creatures of the Snowball enjoyed explosive growth: not just lichen-like scrapings and isolated flowers now, but a kind of miniature forest, trees pushing out of the ice and frosted air, straining for a black sky. Minda saw roots tangle  as they dug into crevices in the ice, seeking the warmth of deeper levels, perhaps even liquid water.

But in no more than a few seconds it was over. The heat the ghost had hoarded for an unknown lifetime was lost to the uncaring stars, and the small native forest was freezing in place for another millennium of dormancy. Then the air frosted out once more.

At last Minda fell.

But there was something beneath her now, a smooth, dark sheet that would keep her from the ice. She collapsed onto it helplessly. A thick, stiff blanket stretched over her, shutting out the starry sky.

She wasn’t warm, but she wasn’t getting any colder. She smiled and closed her eyes.

When she opened her eyes again, the stars framed a Spline ship, rolling overhead, and the concerned face of her cadre leader, Bryn.

 

The Spline rose high, and the site of Minda’s crash dwindled to a pinpoint, a detail lost between the tracery of the abandoned city and the volcano’s huge bulk.

‘It was the motion of the vegetation that our sensors spotted,’ Bryn said. Her face was sombre, her voice tired after the long search. ‘That was what drew us to you. Not your heat, or even your ghost’s. That was masked by the volcano.’

‘Perhaps the ghost meant that to happen,’ Minda said.

‘Perhaps.’ Bryn glanced at the ghost’s hide, spread on a wall. ‘Your ghost was astonishing. But its morphology is a logical outcome of an evolutionary drive. As the sky turned cold, living things learned to cooperate, in ever greater assemblages, sharing heat and resources. The thing you called a silver ghost was really a community of symbiotic creatures: an autarky, a miniature biosphere in its own right, all but independent of the universe outside. Even the skin that saved you was independently alive . . . This is a new species for us. Evidently we have reached a point where two growing spheres of colonisation, human and ghost, have met. Our future encounters will be interesting.’

As the planet folded on itself, Minda saw the colony of the ghosts rising over the chill horizon. It was a forest of globes  and half-globes anchored by cables; gleaming necklaces swooped between the globes. The colony, a sculpture of silver droplets glistening on a black velvet landscape, was quite remarkably beautiful.

But now a dazzling point of light rose above the horizon, banishing the stars. It was a new sun for Snowball made by humans, the first of many fusion satellites hastily prepared and launched. The ghost city cast dazzling reflections, and the silver globes seemed to shrivel back.

Bryn said, watching her, ‘Do you understand what has happened here? If the ghosts’ evolution was not competitive as ours was, they must be weaker than us.’

‘But the ghost gave me its skin. It gave its life to save me.’

Bryn said sternly, ‘It is dead. You are alive. Therefore you are the stronger.’

‘Yes,’ Minda whispered. ‘I am the stronger.’

Bryn eyed her with suspicion.

Where the artificial sun passed, the air melted, pooling and vaporising in great gushes.

 

After that first contact, two powerful interstellar cultures cautiously engaged. One man, called Jack Raoul, played a key role in developing a constructive relationship.

To understand the creatures humans came to know as ‘Silver Ghosts’ - so Raoul used to lecture those who were sceptical about the mission that consumed his life - you had to understand where they came from.

After the Ghosts watched their life heat leak away to the sky, they became motivated by a desire to understand the fine-tuning of the universe. As if they wanted to fix the design flaws that had betrayed them.

So they meddled with the laws of physics. This made them interesting to deal with. Interesting and scary.

Relationships deepened. The ‘Raoul Accords’ were established to maintain the peace, and give humans some say in the Ghosts’ outrageous tinkering with the universe.

But times changed. The Coalition tightened its grip on human affairs.

Three centuries after Minda, there was rising friction between Ghost and human empires. And Jack Raoul found himself out of favour.






THE COLD SINK

 AD 5802

‘I called on Jack Raoul at the time appointed, acting in my capacity as a representative of the Supreme Court of the Third Expansion. Raoul submitted himself to my custody without complaint or protest.

‘I must record that the indignity of the armed escort, as ordered by the court, only added to the cruelty of the procedure I was mandated to perform.’

 

It was as if somebody had called his name.

He was alone in his Virtual apartment - drinking whisky, looking out at a fake view of the New Bronx, missing his ex-wife - alone in a home become a gaol, in fact. Now he looked to the door.

Maybe they’d come to get him already. He felt his remote heart beat, and his mood of gloomy nostalgia gave way to hard fear. Don’t let ’em see they’ve won, Jack.

With a growl, he commanded the door to open.

And there, instead of the surgeons and Commission goons he had expected, was a Silver Ghost: a spinning, shimmering bauble as tall as Raoul, crowding the dowdy apartment-block corridor. It was intimidating close to in this domestic environment, like some huge piece of machinery. In its mirrored epidermis he could see his own gaunt Virtual face. An electromagnetic signature was quickly overlaid for him - Ghosts looked alike only in normal human vision - but he would have recognised his visitor anyhow.

‘You,’ he said.

‘Hello, Jack Raoul.’ It was the Ghost known to humans as the Ambassador to the Heat Sink. Raoul had dealt with this one many times before, over decades.

‘What are you doing here? How did you get past the  Commission security? . . . Ambassador, I’m afraid I’m not much use to you any more.’

‘Jack Raoul, I am here for you.’

Raoul grimaced. What in Lethe did that mean? ‘Look, I don’t know how closely you’ve been following human politics. This isn’t a good day for me.’

‘As in former times, you hide your emotions behind weak jokes.’

‘They’re the best jokes I’ve got,’ he said defensively.

‘The truth is well known. Today you must face the sentence of your conspecifics.’

‘So you’re here for the spectacle?’

The Ghost said, ‘I am here to present another option, Jack Raoul.’

Raoul studied the Ghost’s bland, shimmering surface. There was no hope for him, of course. But he felt oddly touched. ‘You’d better come in.’

The Ambassador sailed easily into the apartment, making the walls crumble to pixels where its limbs brushed against them. ‘How is the whisky today?’

Raoul sipped it, savouring its peaty smoke. ‘You know, I’m more than two hundred years old. But I figure that I could live another two hundred and not get this stuff right.’ Still, maybe this would be his lasting legacy, he thought sourly: the best Virtual whisky in all the Third Expansion, savoured and remembered long after the Raoul Accords had been forgotten - which time might not be so far into the future.

‘You are missing Eve,’ said the Ambassador.

The Ghost’s perception had always surprised him. ‘Yeah,’ he admitted. ‘In a way this place is all I have left of her. But even here she is just an absence.’

‘You must leave her now,’ said the Ghost. ‘Come with me.’

The abruptness of that startled him. ‘Leave? How? Where are we going?’

‘Jack Raoul, do you trust me?’

Escape was impossible, of course; Coalition security was tight, the Commission omnipresent. But this lunatic Ghost must have come a long way for this stunt, whatever it was. Maybe it was only respectful to go along for the ride.

Anyhow, what did he have to lose? One last adventure, Jack: why not?

He put the whisky glass down on a low table, savouring the weight of the heavy crystal, the gentle clink of its base on the table. ‘Yes,’ he said, looking into his heart. ‘Yes, I guess I do trust you.’ He stood straight. ‘I’m ready.’

Again he had the sensation that somebody was calling his name.

The room crumbled into blocky pixels that washed away like spindrift, and suddenly he was suspended in light.

 

‘It is important to understand that Raoul’s fully human brain was maintained by normal physiological functions. Think of him as a human being, then, flensed and de-boned, sustained within a shell of alien artifice.

‘The operation was more like a dismantling than a medical procedure. It was rapid.

‘Immediately after the beheading I lifted the head and observed Raoul’s eyes.

‘The lids worked in irregularly rhythmic contractions for about five or six seconds. Then the spasmodic movements ceased. The face relaxed, the lids half-closed on the eyeballs, leaving only the white of the conjunctiva visible. (It will be recalled that Raoul’s “eyes” were quasi-organic Ghost artefacts.)

‘I called in a sharp voice: “Jack Raoul!” I saw the eyelids lift up, without any spasmodic contractions.

‘Raoul’s eyes fixed themselves on mine.’

 

Raoul looked down at himself. His body gleamed, a silver statue.

He peered around, trying to get oriented. He made out a tangle of silvery rope, a complex, multi-layered webbing that appeared to stretch around him in all directions. Everywhere he looked, Ghosts slid along the cables like droplets of mercury. And beyond and through it all, a deep glimmering light shone, a universal glow made pearl grey by the depth of the tangle.

He sure wasn’t on 51 Pegasi I-C any more.

Jack Raoul had spent his working life at the uneasy political  interface between Ghost and human. In those vanishing days of more-or-less friendly rivalry, governed by more-or-less equable accords, it had been Raoul’s responsibility to ensure that humans knew what the Ghosts were doing, on their vast, remote experimental sites, just as Ghost observers were allowed to inspect human establishments. Mutual security through inspection and verification, an old principle.

But Raoul had soon learned that asking for evidence wasn’t enough. Somebody had to go out there and see for himself - and on Ghost terms. That meant a sacrifice, though, that nobody was prepared to accept.

Nobody but Raoul himself.

So his brain and spinal cord were rolled up and moved into a cleaned-out chest cavity. His circulatory system was wrapped into a complex mass around the brain pan. The Ghosts built a new metabolic system, far more efficient than the old and capable of working off direct radiative input. New eyes, capable of working in spectral regions well beyond the human range, were bolted into his skull. He was given Ghost ‘muscles’ - a tiny antigravity drive and compact actuator motors. At last he was wrapped in something that looked like sheets of mercury.

Thus he was made a Ghost.

Jack Raoul couldn’t live with people any more, outside of Virtual environments. Not that he wanted to. But he could fly in space. He could eat sunlight and survive the vacuum for days at a time, sustaining his antique human core in warmth and darkness. It was odd that he was actually more at home here in a Ghost ship than anywhere in the human Expansion.

‘. . . Jack Raoul.’ The Sink Ambassador swum before him, spinning languidly. ‘How do you feel?’

Raoul flexed his metal fingers. ‘How do you think I feel?’

‘You are as evasive as ever.’

‘Am I on a ship, Ambassador?’ If so it was bigger than any Ghost cruiser he had ever seen.

‘In a manner of speaking. For now, we must ascend.’

‘Ascend?’

‘Towards the light. Please.’ The Ghost rose, slow waves crossing its surface.

Effortlessly Raoul followed.

Soon they were passing into the tangle of silvery ropes.  When he looked back, there was nothing to mark the place he had emerged from - not even a hollow in the tangle.

At home or not, he knew he shouldn’t be here.

‘Ambassador, I was under house arrest. How did you get me out of there?’

‘Have you improved your understanding of quantum physics since we last met?’

Inwardly, Raoul groaned.

The Ambassador began, somewhat earnestly, to describe how the Ghosts had learned to break up electrons: to divide indivisible particles.

‘The principle is simple,’ said the Ghost. ‘An electron’s quantum wave function describes the probability of finding it at any particular location. In its lowest energy state, the wave function is spherical. But in its next highest energy state the wave function has a dumb-bell shape. Now, if that dumb-bell could be stretched and pinched, could it be divided? . . .’

The Ambassador described how a vat of liquid helium was bathed in laser light of a precise frequency, exciting electron wave functions into their dumb-bell configurations. Then, as the pressure within the helium was increased, the electron dumb-bells split and pairs of half-bubbles drifted apart.

To Raoul it sounded like a typical Ghost experiment: extremes of low temperature, the fringe areas of physical law.

‘Jack Raoul, you must understand that the quantum wave function is no mathematical abstraction, but a physical entity. We have split and trapped a wave function itself - perhaps the first time in the history of the universe this has occurred,’ the Ghost said immodestly.

Raoul suppressed a sigh. ‘You guys never do anything simply, do you? So you split an electron’s wave function. So what?’

‘The half-electrons, coming from the same source, are forever entangled. Put another way, if the bubbles are separated and the wave function collapsed, an electron can leap from one bubble to another . . .’

Raoul fought his way through that fog of words. ‘Oh,’ he said. ‘Teleportation. You’re talking about a new kind of teleportation. Right? And that’s what you used to get me out of my cell.’

‘Yes. Time was short, Jack Raoul. Your conspecifics were closing in.’

So they were, and so they had been for decades.

Still they rose through the crowded tangle. That all-consuming light seemed, if anything, to be growing brighter. He could sense deep vibrations passing through the ship’s structure, the booming low-frequency calls of Silver Ghosts. Here and there he saw denser concentrations - nurseries, perhaps, or control centres, or simply areas where Ghosts lived and played - little more than patches of silvery shadow, like birds’ nests in the branches of some vast tree. It was characteristic Ghost architecture, vibrant, complex, beautiful, alive - and totally inhuman.

It had always seemed to Jack Raoul that humans and Ghosts were different enough that everybody could get along. Their goals were utterly unlike humanity’s, after all. That had been the motivation behind the patchwork of treaties eventually known as the Raoul Accords. But times changed.

When Raoul was a boy, the human colonisation programme was still piecemeal, driven by individual initiative. The leading edge of the Third Expansion had been too remote from the centre, Earth, to be tightly controlled. Players like Jack Raoul had freedom of movement. But gradually the Coalition - especially its executive arm the Commission for Historical Truth - had infiltrated all mankind’s power centres. The ideologues of the Coalition had provided the species with a unity of purpose, belief, even language. The Third Expansion became purposeful, a powerful engine of conquest.

But from Jack Raoul’s point of view, it was all downside. The pro-human ideology grew ferocious. Soon even longevity, like Raoul’s, was seen as a crime against the interests of the species. As the short generations had ticked by, and as the worlds of humanity filled up with fifteen-year-old soldiers, Raoul had come to feel like a monument left standing from an earlier, misunderstood era.

And it got worse.

Raoul had been summoned back to Earth, to appear before the Commission for Historical Truth. It was part of the great cleansing that had been pursued ever since the days after the fall of the Qax Occupation of Earth, when collaborators had  been hunted down and judged. After a curt hearing, Raoul’s life’s work had been retrospectively labelled as counter to the evolutionary interests of mankind.

His advisers had urged him to appeal. Everything he had done had been under the specific direction of legally constituted governments and inter-governmental bodies of the time. But he wasn’t about to justify himself to a bunch of children. He knew the true value of his legacy. After all, it had cost him his own humanity.

And so sentence had been passed.

‘How did you and I get to be the bad guys, Ambassador?’

The Ambassador’s perfect hide cast glimmering highlights from the tangle sliding past them. ‘We are old, Jack Raoul. Old and out of our time.’

‘That we are, my friend.’

‘Nevertheless, Jack Raoul, you have been a valuable interface between our species. Many sentient beings were saved from unhappiness and premature termination by your actions. This “punishment” is absurd and disproportionate. It is probably not even legal in your own terms.’

‘You’re storing up trouble,’ Raoul said. ‘Like it or not, I was tried by humanity’s highest court. If you intervene it will surely go badly for you; the Coalition is not noted for its forgiveness. As for me, maybe it’s my duty to sit tight and take my punishment. I will be the greater martyr for it.’

‘See what we offer you, Jack Raoul, before you turn it down for the sake of martyrdom.’

At last, Raoul saw, their steady rise was slowing, the tangle of silver cables thinning out, as if they were reaching the top of a vast metallic tree. But there was still no sign of black, star-studded sky above; rather he made out swathes of light, glowing brightly, bright as the sun. Maybe the ship was actually sailing through the outer layers of a sun; it wouldn’t be the first time the Ghosts had pulled such a stunt.

But the light, so his smart eyes quickly told him, was too complex for that. It was as if the sky was crowded with stars, every place he looked.

And suddenly he understood. Olbers’ paradox . . .

‘Sink Ambassador. This teleportation technique of yours. It can carry you from one side of the universe to the other. Yes?’

‘Further than that.’

‘And the light that bathes us—’

‘It is starlight, Jack Raoul. Nothing but starlight.’

Again he had the sense that someone called him. He ascended into the light, seeking the voice.

 

‘After several seconds the eyelids closed again, slowly and evenly, and the eyes took on the same appearance as before.

‘I called out again.

‘Once more, without any spasm, the lids lifted. Undeniably living eyes fixed themselves on mine with perhaps even more penetration than the first time. Then there was a further closing of the eyelids, but now less complete.’

 

He looked down at the Ghost ship, a mass of entwined silvery cables with knots of life embedded everywhere, all of it glowing in the endless starlight. He could still make out the Sink Ambassador, a mercury droplet clinging to the tangle.

But the structure was shrinking, closing on itself. The sky was a sphere of light, glowing white, and he felt he was being drawn away from the tangle, up into the light.

‘Olbers’ paradox,’ he whispered.

‘Yes,’ said the Ghost. ‘A key moment in the evolution of human thought, a philosophical fossil preserved by exiles through the Qax Extirpation . . . If the universe were infinite and static, every line of sight would meet the surface of a star, and the whole sky would be as bright as the surface of a sun. Even occluding dust clouds would soon become as hot as the stars themselves. That was evidently not so, observed those thinkers of old Earth. Therefore their universe could not be infinite or static.’

‘But here—’

‘But here, things are different. This appears to be a pocket universe, Jack Raoul. We believe it is a bubble of spacetime pinched off by a singularity. The heart of a black hole, perhaps.’

‘Infinite and static.’

‘Yes.’

‘It doesn’t make sense,’ Raoul said. ‘If the whole sky is as hot as the surface of the sun - Ambassador, how do you keep cool?’

The Ghost rolled, shimmering. ‘There is another pocket universe at the centre of the colony. Our heat is dumped there.’

Raoul gaped. ‘You have a whole universe for a heat dump? And is that how the stars keep shining?’

‘We think so. Otherwise, immersed in this heat bath, simple thermodynamics would soon cause the stars to evaporate. We have only recently arrived here, Jack Raoul; there is much we have yet to explore. But it is clear to us that this cosmos is heavily engineered.’

‘Engineered? Who by?’

‘The Xeelee,’ the Ghost said.

‘Ah.’ The Xeelee: aloof from the petty squabbles of lesser kinds, even of sprawling, brawling humanity. The Xeelee, as remote as clouds.

‘It is not certain,’ said the Ghost. ‘But there are certain signatures we have come to recognise . . . Such universe-modelling does appear to be a characteristic Xeelee strategy.’

Raoul laughed, wondering. ‘At last you’ve found yourselves an inverted sky, Ambassador. A Cold Sink.’ Considering their evolutionary history, shaped by cosmic betrayal and cold, this place was like a Ghost wish-fulfilment fantasy.

‘Yes. Jack Raoul, we believe we were led here, by the Xeelee. Perhaps they have prepared a bolt-hole of their own, in case their epochal war with the photino birds is ultimately lost.’

‘You see this place as a bolt-hole? What are you hiding from?’

‘You,’ said the Ambassador.

That took him aback.

‘Jack Raoul, your Expansion is already expanding exponentially. We are in your way.’

Raoul had heard this said. The Ghosts’ home range lay between mankind and the rich fields of the Galaxy’s Core, and the Expansion was pressing.

But he protested, ‘It’s a big Galaxy. It’s not even as if we are fighting over the same kinds of territory, or resource. Ghosts are adapted to the cold and dark, humans to deep gravity wells. There is room for all of us.’

‘That is true,’ said the Ambassador. ‘But irrelevant. Your Expansion is fuelled by ideology as much as resource  acquisition - and it is not an ideology that preaches of sharing. In such a situation there can be no diplomacy.

‘There is already war. A series of flashpoints, all along the Expansion’s growing border. Naturally we will use our every resource in our fight for survival, just as we did when our sun died. There will be epic battles. But the logic is against us. Our most optimistic projection is three thousand years.’

‘Until what?’

‘Until the Silver Ghosts are extinct.’

Raoul said grimly, ‘I spent my life fighting against such outcomes, Ambassador. As did you. Are you telling me now it was all futile?’

‘From the beginning. But there is no failure, Jack Raoul. Here we have found a sanctuary. Though the Xeelee do not intervene in the squabbles of lesser types like us, they appear to embrace diversity. They gave us this place. Perhaps they have prepared a haven for your kind, against the inevitable day when humanity too must decline.’

But Raoul found it increasingly hard to concentrate; his attention was drawn away from the Ghost and his words, away from the tangle, up to that infinite light.

The Ghost spun on its invisible axis, this way and that. ‘Jack Raoul, I urge you to consider. If we are safe here, so are you. We can provide any Virtual environment you desire.’ The Ghost seemed to hesitate. ‘We can give you Eve.’

Ah, Eve . . .

You can ‘t stay. It was as if he could hear her voice, see her pushing her fingers through her greyed hair. You held on to me for too long. And now, this. You never could let go Jack. But now you have to. You see that, don’t you?

He felt himself rise further. The tangle shrank beneath him, becoming lost in the light.

It’s time to go, Jack.

‘The Sink Ambassador is a friend,’ he told Eve.

‘Jack Raoul?’

Sure he’s a friend. That’s why he’s showing you what you want to see. You don’t want to die a failure. But it isn’t real. You know that, don’t you?

Perhaps the Sink Ambassador somehow heard this inner voice. ‘Jack Raoul, it can be as real as you desire. We have only  a single moment to give you. But we can make that moment last an eternity.’

‘Thank you, my friend. But this isn’t my place.’

‘Jack Raoul, please . . .’

The tangle faded into the light. Raoul had time for a last, brief stab of regret.

Then, artificial eyes raised, he ascended into the white glow that was calling him.

 

‘I attempted a third call, but there was no further movement. The eyes finally took on the glazed look of the dead.

‘The whole sequence of post-excision events lasted twenty-five to thirty seconds. More precise timings are of course available in the record.

‘Death occurred due to separation of the brain and spinal cord, after transection of the surrounding tissues and excision of the brain from the chest cavity, which probably caused acute and possibly severe pain. Consciousness was lost due to a rapid fall of intracranial perfusion of blood. Throughout the procedure nervous connections were maintained with sensory organs, notably the “eyes”, “ears” and “nose”.

‘As noted, Jack Raoul did not resist.

‘It may be that because of Raoul’s unique physical condition, this “beheading” was the only available mode of execution. However I believe that my precise observations during my administration of this case demonstrate that Raoul was aware of what was happening to him even after excision, thus casting doubt on the humanity of the procedure.

‘I will concede that I saw a certain peace, at the last, in Jack Raoul’s dying eyes. It may be that somehow he found consolation, which may in turn give comfort to those who passed sentence on this complex man.

‘Death occurred at the time and place noted.

‘Signed: HAMA TINIF, Attending Physician.’

 

The Sink Ambassador was right. War was inevitable. The logic of the Third Expansion would have it no other way.

At first human forces made spectacular advances. The Ghosts, capable of manipulating physical law, were on paper formidable adversaries. But we were better at making war.

In the centuries of conflict that followed, the Coalition completed its control. Humanity’s ideology and economics were reoriented. Our entire civilisation became a machine to serve the Expansion and the war, and in turn became dependent on those two projects.

But then, as we approached the Ghosts’ home ranges, the Expansion stalled.






ON THE ORION LINE

 AD 6454

The Brief Life Burns Brightly broke out of the fleet. We were chasing down a Ghost cruiser, and we were closing.

The lifedome of the Brightly was transparent, so it was as if Captain Teid in her big chair, and her officers and their equipment clusters - and a few low-grade tars like me standing by - were just floating in space. The light was subtle, coming from a nearby cluster of hot young stars, and from the rivers of sparking lights that made up the fleet formation we had just left, and beyond that from the sparking of novae. This was the Orion Line - six thousand light years from Earth and a thousand lights long, a front that spread right along the inner edge of the Orion Spiral Arm - and the stellar explosions marked battles which must have concluded years ago.

And, not a handful of klicks away, the Ghost cruiser slid across space, running for home. The cruiser was a rough egg-shape of silvered rope. Hundreds of Ghosts clung to the rope. You could see them slithering this way and that, not affected at all by the emptiness around them.

The Ghosts’ destination was a small, old yellow star. Pael, our tame Academician, had identified it as a fortress star from some kind of strangeness in its light. But up close you don’t need to be an Academician to spot a fortress. From the Brightly I could see with my unaided eyes that the star had a pale blue cage around it - an open lattice with struts half a million kilometres long - thrown there by the Ghosts, for their own purposes.

I had a lot of time to watch all this. I was just a tar. I was fifteen years old.

My duties at that moment were non-specific. I was supposed to stand by, and render assistance any way that was required, most likely with basic medical attention should we go into  combat. Right now the only one of us tars actually working was Halle, who was chasing down a pool of vomit sicked up by Pael, the Academician, the only non-Navy personnel on the bridge.

The action on the Brightly wasn’t like you see in Virtual shows. The atmosphere was calm, quiet, competent. All you could hear was the murmur of voices, from the crew and the equipment, and the hiss of recycling air. No drama: it was like an operating theatre.

There was a soft warning chime.

The Captain raised an arm and called over Academician Pael, First Officer Till, and Jeru, the Commissary assigned to the ship. They huddled close, conferring - apparently arguing. I saw the way flickering nova light reflected from Jeru’s shaven head.

I felt my heart beat harder.

Everybody knew what the chime meant: that we were approaching the fortress cordon. Either we would break off, or we would chase the Ghost cruiser inside its invisible fortress. And everybody knew that no Navy ship that had ever penetrated a Ghost fortress cordon, ten light-minutes from the central star, and come back out again.

One way or the other, it would all be resolved soon.

Captain Teid cut short the debate. She leaned forward and addressed the crew. Her voice, cast through the ship, was friendly, like a cadre leader whispering in your ear. ‘You can all see we can’t catch that swarm of Ghosts this side of the cordon. And you all know the hazard of crossing a cordon. But if we’re ever going to break this blockade of theirs we have to find a way to bust open those forts. So we’re going in anyhow. Stand by your stations.’

There was a half-hearted cheer.

I caught Halle’s eye. She grinned at me. She pointed at the Captain, closed her fist and made a pumping movement. I admired her sentiment but she wasn’t being too accurate, anatomically speaking, so I raised my middle finger and jiggled it back and forth.

It took a slap on the back of the head from Jeru, the Commissary, to put a stop to that. ‘Little morons,’ she growled.

‘Sorry, sir—’

I got another slap for the apology. Jeru was a tall, stocky woman, dressed in the bland monastic robes said to date from the time of the founding of the Commission for Historical Truth a thousand years ago. But rumour was she’d seen plenty of combat action of her own before joining the Commission, and such was her physical strength and speed of reflex I could well believe it.

As we neared the cordon the Academician, Pael, started a gloomy countdown. The slow geometry of Ghost cruiser and tinsel-wrapped fortress star swivelled across the crowded sky. Everybody went quiet.

The darkest time is always just before the action starts. Even if you can see and hear what is going on, all you do is think. What was going to happen to us when we crossed that intangible border? Would a fleet of Ghost ships materialise all around us? Would some mysterious weapon simply blast us out of the sky?

I caught the eye of First Officer Till. He was a veteran of twenty years; his scalp had been burned away in some ancient close-run combat, long before I was born, and he wore a crown of scar tissue with pride. ‘Let’s do it, tar,’ he growled.

All the fear went away. I was overwhelmed by a feeling of togetherness, of us all being in this crap together. I had no thought of dying. Just: let’s get through this. ‘Yes, sir!’

Pael finished his countdown.

All the lights went out. Detonating stars wheeled.

And the ship exploded.

 

I was thrown into darkness. Air howled. Emergency bulkheads scythed past me, and I could hear people scream.

I slammed into the curving hull, nose pressed against the stars.

I bounced off and drifted. The inertial suspension was out, then. I thought I could smell blood - probably my own.

I could see the Ghost ship, a tangle of rope and silver baubles, glinting with highlights from the fortress star. We were still closing. We were going to collide in minutes, no more.

But I could also see shards of shattered lifedome, a sputtering drive unit. The shards were bits of the Brightly. It had gone, all gone, in a fraction of a second.

‘Let’s do it,’ I murmured.

Maybe I was out of it for a while.

Somebody grabbed my ankle and tugged me down. There was a competent slap on my cheek, enough to make me focus.

‘Case. Can you hear me?’

It was First Officer Till. Even in the swimming starlight that burned-off scalp was unmistakable.

I glanced around. There were four of us here: Till, Commissary Jeru, Academician Pael, me. We were huddled up against what looked like the stump of the First Officer’s console. I realised that the gale of venting air had stopped. I was back inside a hull with integrity, then—

‘Case!’

‘I—yes, sir.’

‘Report.’

I touched my lip; my hand came away bloody. At a time like that it’s your duty to report your injuries, honestly and fully. Nobody needs a hero who turns out not to be able to function. ‘I think I’m all right. I may have concussion.’

‘Good enough. Strap down.’ Till handed me a length of rope.

I saw that the others had tied themselves to struts. I did the same.

Till, with practised ease, swam away into the air, I guessed looking for other survivors.

Academician Pael was trying to curl into a ball. He couldn’t even speak. The tears just rolled out of his eyes. I stared at the way big globules welled up and drifted away into the air, glimmering. The action had been over in seconds. That was war in space for you, journeys that can last years, combat that’s over in heartbeats, and your story is done. All a bit sudden for an earthworm, I guess.

Nearby, I saw, trapped under one of the emergency bulkheads, there was a pair of legs - just that. The rest of the body must have been chopped away, gone drifting off with the rest of the debris from Brightly. But I recognised those legs, from a garish pink stripe on the sole of the right boot. That had been Halle. She was the only girl I had ever screwed - and more than likely, given the situation, the only girl I ever would get to screw. I couldn’t figure out how I felt about that.

Jeru was watching Pael, and me. ‘Tar - do you think we  should all be frightened for ourselves, like the Academician?’ Her accent was strong, unidentifiable.

‘No, sir.’

‘No.’ Jeru studied Pael with contempt. ‘We are in an escape yacht, Academician. A bit of the lifedome, carved out by the emergency bulkheads when the Brightly was attacked.’ She sniffed. ‘We have air, and it isn’t foul yet. But we’re still closing on that Ghost cruiser.’

I’d managed to forget where we were going, and how little time we had. Fear pricked.

Jeru winked at me. ‘Maybe we can do a little damage to the Ghosts before we die, tar. What do you think?’

I grinned. ‘Yes, sir.’

Pael lifted his head and stared at me with salt water eyes. ‘Lethe. You people are monsters.’ His accent was gentle, a lilt. ‘Even a child such as this. You embrace death—’

Jeru grabbed Pael’s jaw in a massive hand, and pinched the joints until he squealed. ‘Captain Teid grabbed you, Academician; she threw you here, to safety, before the bulkhead came down. I saw it. If she hadn’t taken the time to do that, she would have made it herself. Was she a monster? Did she embrace death?’ And she pushed Pael’s face away.

For some reason I hadn’t thought about the rest of the crew until that moment. I guess I have a limited imagination. Now, I felt adrift. The Captain - dead? I said, ‘Excuse me, Commissary. How many other yachts got out?’

‘None,’ she said steadily, making sure I had no illusions. ‘Just this one. They died doing their duty, tar. Like the Captain.’

Of course she was right, and I felt a little better. Whatever his character, Pael was too valuable not to save. As for me, I had survived through sheer blind chance, through being in the right place when the walls came down: if the Captain had been close, her duty would have been to pull me out of the way and take my place. It isn’t a question of human values but of economics: a lot more is invested in the training and experience of a Captain Teid - or a Pael - than in me.

First Officer Till came bustling back with a heap of equipment. ‘Put these on.’ He handed out pressure suits. They were what we called slime suits in training: lightweight skinsuits, running off a backpack of gen-enged algae. ‘Move it,’ said Till.  ‘Impact with the Ghost cruiser in four minutes. We don’t have any power; there’s nothing we can do but ride it out.’

I crammed my legs into my suit.

Jeru complied, stripping off her robe to reveal a hard, scarred body. But she was frowning. ‘Why not heavier armour?’

For answer, Till picked out a gravity-wave handgun from the gear he had retrieved. Without pausing he held it to Pael’s head and pushed the fire button.

Pael twitched.

Till said, ‘See? Nothing is working. Nothing but bio systems, it seems. They have been spared, presumably deliberately - that is a characteristic Ghost tactic. They disable your weapons but leave you alive.’ He threw the gun aside.

Pael closed his eyes, breathing hard.

Till said to me, ‘Test your comms.’

I closed up my hood and faceplate and began intoning, ‘One, two, three . . .’ I could hear nothing.

Till began tapping at our backpacks, resetting the systems. His hood started to glow with transient, pale blue symbols. And then, scratchily, his voice started to come through. ‘. . . Five, six, seven - can you hear me, tar?’

‘Yes, sir.’

The symbols were bioluminescent. There were receptors on all our suits - photoreceptors, simple eyes - which could ‘read’ the messages scrawled on our companions’ suits. It was a backup system meant for use in Ghost-ridden environments where anything higher-tech would be a liability. But obviously it would only work as long as we were in line of sight.

‘That will make life harder,’ Jeru said. Oddly, mediated by software, she was easier to understand.

Till shrugged. ‘You take it as it comes.’ Briskly, he began to hand out more gear. ‘These are basic field kits. There’s some medical stuff: a suture kit, scalpel blades, blood-giving sets. You wear these syrettes around your neck, Academician. They contain painkillers, various gen-enged med-viruses . . . No, you wear it outside your suit, Pael, so you can reach it. You’ll find valve inlets here, on your sleeve, and here, on the leg.’ Now came weapons. ‘We should carry handguns, just in case they start working, but be ready with these. ‘ He handed out combat knives.

Pael shrank back.

‘Take the knife, Academician. You can shave off that ugly beard, if nothing else.’

I laughed out loud, and was rewarded with a wink from Till.

I took a knife. It was a heavy chunk of steel, solid and reassuring. I tucked it in my belt. I was starting to feel a whole lot better.

‘Two minutes to impact,’ Jeru said. I didn’t have a working chronometer; she must have been counting the seconds.

‘Seal up.’ Till began to check the integrity of Pael’s suit; Jeru and I helped each other. Face seal, glove seal, boot seal, pressure check. Water check, oh-two flow, cee-oh-two scrub . . .

When we were sealed I risked poking my head above Till’s chair.

The Ghost ship filled space, occluding the stars and the warring fleets. The craft was kilometres across, big enough to have dwarfed the poor, doomed Brief Life Burns Brightly. It was a tangle of silvery rope studded with bulky equipment pods. And Silver Ghosts were everywhere. I could see how the yacht’s emergency lights were returning crimson highlights from the featureless hides of Ghosts, so they looked like blood droplets sprayed across that shining perfection.

The four of us huddled together. We had been granted a little bit of peace while the yacht drifted across space, an interval between the destruction of the Brightly and this inevitable collision with the Ghost cruiser. Now the interval was over.

‘Ten seconds,’ Till called. ‘Brace.’

Suddenly silver ropes thick as tree trunks were all around us, looming out of the sky, and we were thrown into chaos again.

 

I heard a grind of twisted metal, a scream of air. The hull popped open like an eggshell. The last of our air fled in a gush of ice crystals, and the only sound I could hear was my own breathing.

The crumpling hull soaked up some of our momentum. But then the base of the yacht hit, and it hit hard. The chair was wrenched out of my grasp, and I was hurled upwards. There was a sudden pain in my left arm. I couldn’t help but cry out.

I reached the limit of my tether and rebounded. The jolt sent further waves of pain through my arm. From up there, I could see the others were clustered around the base of the First Officer’s chair, which had collapsed.

The grinding, the shuddering stopped. The impact was over.

We had stuck like a dart in the outer layers of the Ghost ship. Shining threads arced all around us, as if a huge net had scooped us up.

Jeru grabbed me and pulled me down. She jarred my bad arm, and I winced. But she ignored me, and went back to working on Till. He was under the fallen chair.

Pael started to take a syrette of dope from the sachet around his neck.

Jeru knocked his hand away. ‘You always use the casualty’s,’ she hissed. ‘Never your own.’

Pael looked hurt, rebuffed. ‘Why?’

I could answer that. ‘Because the chances are you’ll need your own in a minute.’

Jeru stabbed a syrette into Till’s arm.

Pael was staring at me through his faceplate with wide, frightened eyes. ‘You’ve broken your arm.’

Looking closely at the arm for the first time, I saw that it was bent back at an impossible angle. I couldn’t believe it, even through the pain. I’d never bust so much as a finger, all the way through training.

Now Till jerked, a kind of miniature convulsion, and a big bubble of spit and blood blew out of his lips. Then the bubble popped, and his limbs went loose.

Jeru sat back, breathing hard. She said, ‘OK. OK. How did he put it? - You take it as it comes.’ She looked around, at me, Pael. I could see she was trembling, which scared me.

I said, ‘The First Officer—’

Jeru looked at me, and for a second her expression softened. ‘Is dead.’

Pael just stared, eyes empty.

I asked, ‘Sir - how?’

‘A broken neck. Till broke his neck, tar.’

Another death, just like that: for a heartbeat that was too much for me.

Jeru said briskly, ‘Now we move. We have to find an LUP. A lying-up point, Academician. A place to hole up. Do your duty, tar. Help the worm.’

I snapped back. ‘Yes, sir.’ I grabbed Pael’s unresisting arm.

Led by Jeru, we began to move, the three of us, away from the crumpled wreck of our yacht, deep into the alien tangle of a Silver Ghost cruiser.

 

We found our LUP.

It was just a hollow in a somewhat denser tangle of silvery ropes, but it afforded us some cover, and it seemed to be away from the main concentration of Ghosts. We were still open to the vacuum - as the whole cruiser seemed to be - and I realised then that I wouldn’t be getting out of this suit for a while.

As soon as we picked the LUP, Jeru made us take up positions in an all-round defence, covering a 360-degree arc.

Then we did nothing, absolutely nothing, for ten minutes.

This was SOP, standard operating procedure, and I was impressed a Commissary knew about it. You’ve just come out of all the chaos of the destruction of the Brightly and the crash of the yacht, a frenzy of activity. Now you have to give your body a chance to adjust to the new environment, to the sounds and smells and sights.

Only here, there was nothing to smell but my own sweat and piss, nothing to hear but my ragged breathing. And my arm was hurting like hell.

To occupy my mind I concentrated on getting my night vision working. Your eyes take a while to adjust to the darkness - forty-five minutes before they are fully effective - but you are already seeing better after five. I could see stars through the chinks in the wiry metallic brush around me, the flares of distant novae, and the reassuring lights of our fleet. But a Ghost ship is a dark place, a mess of shadows and smeared-out reflections. It was going to be easy to get spooked here.

When the ten minutes were done, Academician Pael started bleating, but Jeru ignored him and came straight over to me. She got hold of my busted arm and started to feel the bone. ‘So,’ she said briskly. ‘What’s your name, tar?’

‘Case, sir.’

‘What do you think of your new quarters?’

‘Where do I eat?’

She grinned. ‘Turn off your comms,’ she said.

I complied.

Without warning she pulled my arm, hard. I was glad she couldn’t hear how I howled. She pulled a canister out of her belt and squirted gunk over my arm; it was semi-sentient and snuggled into place, setting as a hard cast around my injury. When I was healed the cast would fall away of its own accord.

She motioned me to turn on my comms again, and held up a syrette.

‘I don’t need that.’

‘Don’t be brave, tar. It will help your bones knit.’

‘Sir, there’s a rumour that stuff makes you impotent.’ I felt stupid even as I said it.

Jeru laughed out loud, and just grabbed my arm. ‘Anyhow it’s the First Officer’s, and he doesn’t need it any more, does he?’

I couldn’t argue with that; I accepted the injection. The pain started ebbing almost immediately.

Jeru pulled a tactical beacon out of her belt kit. It was a thumb-sized orange cylinder. ‘I’m going to try to signal the fleet. I’ll work my way out of this tangle; even if the beacon is working we might be shielded in here.’ Pael started to protest, but she shut him up. I sensed I had been thrown into the middle of an ongoing conflict between them. ‘Case, you’re on stag. And show this worm what’s in his kit. I’ll come back the same way I go. All right?’

‘Yes.’ More SOP.

She slid away through silvery threads.

I lodged myself in the tangle and started to go through the stuff in the kits Till had fetched for us. There was water, rehydration salts and compressed food, all to be delivered to spigots inside our sealed hoods. We had power packs the size of my thumb nail, but they were as dead as the rest of the kit. There was a lot of low-tech gear meant to prolong survival in a variety of situations, such as a magnetic compass, a heliograph, a thumb saw, a magnifying glass, pitons and spindles of rope, even fishing line.

I had to show Pael how his suit functioned as a lavatory. The  trick is just to let go; a slime suit recycles most of what you give it, and compresses the rest. That’s not to say it’s comfortable. I’ve never yet worn a suit that was good at absorbing odours. I bet no suit designer spent more than an hour in one of her own creations.

As for me, I felt fine.

The wreck, the hammer-blow deaths one after the other - none of it was far beneath the surface of my mind. But that’s where it stayed, for now; as long as I had the next task to focus on, and the next after that, I could keep moving forward. The time to let it all hit you is after the show.

I guess Pael had never been trained like that. He was a thin, spindly man, his eyes sunk in black shadow, and his ridiculous red beard was crammed up inside his faceplate. Now that the great crises were over, his energy seemed to have drained away, and his functioning was slowing to a crawl. He looked almost comical as he pawed at his useless bits of kit.

After a time he said, ‘Case, is it?’

‘Yes, sir.’

‘Are you from Earth, child?’

‘No, I—’

He ignored me. ‘The Academies are based on Earth. Did you know that? But they do admit a few off-worlders.’

I glimpsed a lifetime of outsider resentment. But I couldn’t care less. Also I wasn’t a child. I asked cautiously, ‘Where are you from, sir?’

He sighed. ‘51 Pegasi. I-B.’

I’d never heard of it. ‘What kind of place is that? Is it near Earth?’

‘Is everything measured relative to Earth? . . . Not very far.

My home world was one of the first extra-solar planets to be discovered - or at least, the primary is. I grew up on a moon. The primary is a hot Jupiter.’

I knew what that meant: a giant planet huddled close to its parent star.

He looked up at me. ‘Where you grew up, could you see the sky?’

‘No—’

‘I could. And the sky was fall of sails. That close to the sun, solar sails work efficiently, you see. I used to watch them  at night, schooners with sails hundreds of kilometres wide, tacking this way and that in the light. I loved to watch them. But on Earth you can’t even see the sky - not from the Academy bunkers anyhow.’

‘Then why did you go there?’

‘I didn’t have a choice.’ He laughed, hollowly. ‘I was doomed by being smart. That is why your precious Commissary despises me so much, you see. I have been taught to think - and we can’t have that, can we? . . .’

I turned away from him and shut up. Jeru wasn’t ‘my’ Commissary, and this sure wasn’t my argument. Besides, Pael gave me the creeps. I’ve always been wary of people who know too much stuff. With a weapon, all you want to know is how it works, what kind of energy or ammunition it needs, and what to do when it goes wrong. People who know all the technical background and the statistics are usually covering up their own failings; it is experience of use that counts.

But this was no loudmouth weapons tech. This was an Academician: one of humanity’s elite scientists. I felt I had no point of contact with him at all. I looked out through the tangle, trying to see the fleet’s sliding, glimmering lanes of light.

There was motion in the tangle. I turned that way, motioning Pael to keep still and silent, and got hold of my knife in my good hand.

Jeru came bustling back, exactly the way she had left. She nodded approvingly at my alertness. ‘Not a peep out of the beacon.’

Pael said, ‘You realise our time here is limited.’

I asked, ‘You mean the suits?’

‘He means the star,’ Jeru said heavily. ‘Case, fortress stars seem to be unstable. When the Ghosts throw up their cordon equipment, the stars don’t last long before going pop.’

Pael shrugged. ‘We have hours, a few days at most.’

Jeru said, ‘Well, we’re going to have to get out, beyond the fortress cordon, so we can signal the fleet. That or find a way to collapse the cordon altogether.’

Pael laughed hollowly. ‘And how do you propose we do that?’

Jeru glared. ‘Isn’t it your role to tell me, Academician?’

Pael leaned back and closed his eyes. ‘Not for the first time, you’re being ridiculous.’

Jeru growled. She turned to me. ‘You. What do you know about the Ghosts?’

I said, ‘They come from someplace cold. That’s why they are wrapped up in silvery shells. You can’t bring a Ghost down with laser fire because of those shells. They’re perfectly reflective.’

Pael said, ‘Not perfectly. They are based on a Planck-zero effect . . . About one part in a billion of incident energy is absorbed.’

I hesitated. ‘They say the Ghosts experiment on people.’

Pael sneered. ‘Lies put about by Jeru’s Commission for Historical Truth. To demonise an opponent is a tactic as old as mankind.’

Jeru wasn’t perturbed. ‘Then why don’t you put young Case right? How do the Ghosts go about their business?’

Pael said, ‘The Silver Ghosts tinker with the laws of physics. The Ghosts are motivated by a desire to understand the fine-tuning of the universe, which they believe betrayed them. Why are we here? You see, young tar, there is only a narrow range of the constants of physics within which life of any sort is possible. We think the Ghosts are studying this question by pushing at the boundaries - by tinkering with the laws which sustain and contain us all.’

I looked to Jeru; she shrugged. She said, ‘So how do they do this, Academician?’

Pael tried to explain. It was all to do with quagma.

Quagma is the state of matter which emerged from the Big Bang. Matter, when raised to sufficiently high temperatures, melts into a magma of quarks - a quagma. And at such temperatures the four fundamental forces of physics unify into a single superforce. When quagma is allowed to cool and expand its binding superforce decomposes into four sub-forces.

To my surprise, I understood some of this. The principle of the GUTdrive, which powers intrasystem ships like Brief Life Burns Brightly, is related.

Anyhow, by controlling the superforce decomposition, you can select the ratios between those sub-forces. And those ratios govern the fundamental constants of physics.

Something like that.

Pael said, ‘That marvellous reflective coating of theirs is an example. Each Ghost is surrounded by a thin layer of space in which a fundamental number called the Planck constant is significantly lower than elsewhere. Thus, quantum effects are collapsed . . . Because the energy carried by a photon, a particle of light, is proportional to the Planck constant, an incoming photon must shed most of its energy when it hits the shell - hence the reflectivity.’

‘All right,’ Jeru said. ‘So what are they doing here?’

Pael sighed. ‘The fortress star seems to be surrounded by an open shell of quagma and exotic matter. We surmise that the Ghosts have blown a bubble around each star, a spacetime volume in which the laws of physics are - tweaked.’

‘And that’s why our equipment failed.’

‘Presumably,’ said Pael, with cold sarcasm.

Jeru said, ‘An enemy who can deploy the laws of physics as a weapon is formidable. But in the long run, we will out-compete the Ghosts.’

Pael said bleakly, ‘Ah, the evolutionary destiny of mankind. How dismal. But we lived in peace with the Ghosts, under the Raoul Accords, for centuries. We are so different, with disparate motivations - why should there be a conflict, any more than between two species of birds in the same garden?’

I’d never seen birds, or a garden, so that passed me by.

Jeru glared. ‘Let’s return to practicalities. How do their fortresses work?’ When Pael didn’t reply, she snapped, ‘Academician, you’ve been inside a fortress cordon for an hour already and you haven’t made a single fresh observation?’

Acidly, Pael demanded, ‘What would you have me do?’

Jeru nodded at me. ‘What have you seen, tar?’

‘Our instruments and weapons don’t work,’ I said promptly. ‘The Brightly exploded. I broke my arm.’

Jeru said, ‘Till snapped his neck also.’ She flexed her hand within her glove. ‘What would make our bones more brittle? Anything else?’

Pael admitted, ‘I do feel somewhat warm.’

Jeru asked, ‘Could these body changes be relevant?’

‘I don’t see how.’

‘Then figure it out.’

‘I have no equipment.’

Jeru dumped spare gear - weapons, beacons - in his lap. ‘You have your eyes, your hands and your mind. Improvise.’ She turned to me. ‘As for you, tar, let’s do a little infil. We still need to find a way off this scow.’

I glanced doubtfully at Pael. ‘There’s nobody to stand on stag.’

‘I know, tar. But there are only three of us.’ She grasped Pael’s shoulder, hard. ‘Keep your eyes open, Academician. We’ll come back the same way we left. So you’ll know it’s us. Do you understand?’

Pael shrugged her away, focusing on the gadgets on his lap.

I looked at him doubtfully. It seemed to me a whole platoon of Ghosts could have come down on him without his even noticing. But Jeru was right; there was nothing more we could do.

She studied me, fingered my arm. ‘You up to this?’

I could use the arm. ‘I’m fine, sir.’

‘You are lucky. A good war comes along once in a lifetime. And this is your war, tar.’

That sounded like parade-ground pep talk, and I responded in kind. ‘Can I have your rations, sir? You won’t be needing them soon.’ I mimed digging a grave.

She grinned back fiercely. ‘Yeah. When your turn comes, slit your suit and let the farts out before I take it off your stiffening corpse.’

Pael’s voice was trembling. ‘You really are monsters.’

I shared a mocking glance with Jeru. But we shut up, for fear of upsetting the earthworm further.

I grasped my fighting knife, and we slid away into the dark.

 

What we were hoping to find was some equivalent of a bridge. Even if we succeeded, I couldn’t imagine what we’d do next. Anyhow, we had to try.

We slid through the tangle. Ghost cable is tough, even to a knife blade. But it is reasonably flexible; you can just push it aside if you get stuck, although we tried to avoid doing that for fear of leaving a sign of our passing.

We used standard patrolling SOP, adapted for the circumstance. We would move for ten or fifteen minutes, clambering  through the tangle, and then take a break for five minutes. I’d sip water - I was getting hot - and maybe nibble on a glucose tab, check on my arm, and pull the suit around me to get comfortable again. It’s the way to do it. If you just push yourself on and on you run down your reserves and end up in no fit state to achieve the goal anyhow.

And all the while I was trying to keep up my all-around awareness, protecting my dark adaptation, making appreciations. How far away is Jeru? What if an attack comes from in front, behind, above, below, left or right? Where can I find cover?

I began to build up an impression of the Ghost cruiser. It was a rough egg shape a couple of kilometres long, and basically a mass of the anonymous silvery cable. There were chambers and platforms and instruments stuck as if at random into the tangle, like food fragments in an old man’s beard. I guess it makes for a flexible, easily modified configuration. Where the tangle was a little less thick, I glimpsed a more substantial core, a cylinder running along the axis of the craft. Perhaps it was the drive unit. I wondered if it was functioning; perhaps, unlike the Brightly’s gear, Ghost equipment was designed to adapt to the changed conditions inside the fortress cordon.

There were Ghosts all over the craft.

They drifted over and through the tangle, following pathways invisible to us. Or they would cluster in little knots on the tangle. We couldn’t tell what they were doing or saying. To human eyes a Silver Ghost is just a silvery sphere, visible only by reflection, and without specialist equipment it is impossible even to tell one from another.

We kept out of sight. But I was sure the Ghosts must have spotted us, or were at least tracking our movements. After all we’d crash-landed in their ship. But they made no overt moves toward us.

We reached the outer ‘hull’, or at least the place the cabling ran out, and dug back into the tangle a little way to stay out of sight.

At last I got an unimpeded view of the stars. Still those nova firecrackers went off all over the sky; still those young stars glared like lanterns. It seemed to me the fortress’s central,  enclosed star looked a little brighter, hotter than it had been. I made a mental note to report that to the Academician.

But the most striking sight was the human fleet.

Over a volume light-months wide, countless craft slid silently across the sky. They were organised in a complex network of corridors filling three-dimensional space: rivers of light gushed this way and that, their different colours denoting different classes and sizes of vessel. And, here and there, denser knots of colour and light sparked, irregular flares in the orderly flows. They were places where human ships were engaging the enemy, places where people were fighting and dying.

The Third Expansion had reached all the way to the inner edge of our spiral arm of the Galaxy. Now the first colony ships were attempting to make their way across the void to the next arm, the Sagittarius. Our arm, the Orion Arm, is really just a shingle, a short arc. But the Sagittarius Arm is one of the Galaxy’s dominant features. For example it contains a huge region of star-birth, one of the largest in the Galaxy, immense clouds of gas and dust capable of producing millions of stars each. It was a prize indeed.

But that is where the Silver Ghosts live.

When it appeared that our inexorable expansion was threatening not just their own mysterious projects but their home systems, the Ghosts began, for the first time, to resist us systematically.

They had formed a blockade, called by Navy strategists the Orion Line: a thick sheet of fortress stars, right across the inner edge of the Orion Arm, places the Navy and the colony ships couldn’t follow. It was a devastatingly effective ploy.

Our fleet in action was a magnificent sight. But it was a big, empty sky, and the nearest sun was that eerie dwarf enclosed in its spooky blue net, a long way away, and there was movement in three dimensions, above me, below me, all around me . . .

I found the fingers of my good hand had locked themselves around a sliver of the tangle.

Jeru grabbed my wrist and shook my arm until I was able to let go. She kept hold of my arm, her eyes on mine. I have you. You won’t fall. Then she pulled me back into a dense knot of the tangle, shutting out the sky.

She huddled close to me, so the bio lights of our suits wouldn’t show far. Her eyes were pale blue, like windows. ‘You aren’t used to being outside, are you, tar?’

‘I’m sorry, Commissar. I’ve been trained—’

‘You’re still human. We all have weak points. The trick is to know them and allow for them. Where are you from?’

I managed a grin. ‘Mercury. Caloris Planitia.’ Mercury is a ball of iron at the bottom of the sun’s gravity well. It is an iron mine, and an exotic matter factory, with a sun like a lid hanging over it. Most of the surface is given over to solar power collectors. It is a place of tunnels and warrens, where as a kid you compete with the rats.

‘And that’s why you joined up? To get away?’

‘I was drafted.’

‘Come on,’ she scoffed. ‘On a rat-hole like Mercury there are places to hide. Are you a romantic, tar? You wanted to see the stars?’

‘No,’ I said bluntly. ‘Life is more useful here.’

She studied me. ‘A brief life should burn brightly - eh, tar?’

‘Yes, sir.’

‘I came from Deneb,’ she said. ‘Do you know it?’

‘No.’

‘Sixteen hundred light years from Earth - a system settled some four centuries after the start of the Third Expansion. By the time the first ships reached Deneb, the mechanics of exploitation were efficient. From preliminary exploration to working shipyards and daughter colonies in less than a century. Deneb’s resources - its planets and asteroids and comets, even the star itself - have been mined out to fund fresh colonising waves, the greater Expansion and, of course, to support the war with the Ghosts. And that’s how the system works.’

She swept her hand over the sky. ‘Think of it, tar. The Third Expansion: between here and Sol, across six thousand light years, there is nothing but mankind and human planets, the fruit of a thousand years of world-building. And all of it linked by economics. Older systems like Deneb, their resources spent - even Sol system itself - are supported by a flow of goods and materials inward from the growing periphery of the Expansion. There are trade lanes spanning thousands of light years,  lanes that never leave human territory, plied by vast schooners kilometres wide. But now the Ghosts are in our way. And that’s why we’re fighting!’

‘Yes, sir.’

She eyed me. ‘You ready to go on?’

‘Yes.’

We began to make our way forward again, just under the tangle, still following patrol SOP.

I was glad to be moving again. I’ve never been comfortable talking personally - and for sure not with a Commissary. But I suppose even Commissaries need to chat.

 

Jeru spotted a file of the Ghosts moving in a crocodile, like so many schoolchildren, towards the head of the ship. It was the most purposeful activity we’d seen so far, so we followed them.

After a couple of hundred metres the Ghosts began to duck down into the tangle, out of our sight. We followed them in.

Maybe fifty metres deep, we came to a large enclosed chamber, a smooth bean-shaped pod that would have been big enough to enclose our yacht. The surface appeared to be semi-transparent, perhaps designed to let in sunlight. I could see shadowy shapes moving within. Ghosts were clustered around the pod’s hull, brushing its surface.

Jeru beckoned, and we worked our way through the tangle towards the far end of the pod, where the density of the Ghosts seemed to be lowest.

We slithered to the surface of the pod. There were sucker pads on our palms and toes to help us grip. We began crawling along the length of the pod, ducking flat when we saw Ghosts loom into view. It was like climbing over a glass ceiling.

The pod was pressurised. At one end of the pod a big ball of mud hung in the air, brown and viscous. It seemed to be heated from within; it was slowly boiling, with big sticky bubbles of vapour crowding its surface, and I saw how it was laced with purple and red smears. There is no convection in zero gravity, of course. Maybe the Ghosts were using pumps to drive the flow of vapour.

Tubes led off from the mud ball to the hull of the pod. Ghosts clustered there, sucking up the purple gunk from the mud.

We figured it out in bioluminescent ‘whispers’. The Ghosts were feeding. Their home world is too small to have retained much internal warmth, but, deep beneath their frozen oceans or in the dark of their rocks, a little primordial geotherm heat must leak out still, driving fountains of minerals dragged up from the depths. And, as at the bottom of Earth’s oceans, on those minerals and the slow leak of heat, life forms feed. And the Ghosts feed on them.

So this mud ball was a field kitchen. I peered down at purplish slime, a gourmet meal for Ghosts, and I didn’t envy them.

There was nothing for us here. Jeru beckoned me again, and we slithered further forward.

The next section of the pod was . . . strange.

It was a chamber full of sparkling, silvery saucer-shapes, like smaller, flattened-out Ghosts, perhaps. They fizzed through the air or crawled over each other or jammed themselves together into great wadded balls that would hold for a few seconds and then collapse, their component parts squirming off for some new adventure elsewhere. I could see there were feeding tubes on the walls, and one or two Ghosts drifted among the saucer things, like an adult in a yard of squabbling children . . .

There was a subtle shadow before me. I looked up, and found myself staring at my own reflection - an angled head, an open mouth, a sprawled body - folded over, fish-eye style, just centimetres from my nose.

The bulging mirror was the belly of a Ghost. It bobbed massively before me.

I pushed myself away from the hull, slowly. I grabbed hold of the nearest tangle branch with my good hand. I knew I couldn’t reach for my knife, which was tucked into my belt at my back. And I couldn’t see Jeru anywhere. It might be that the Ghosts had taken her already. Either way I couldn’t call her, or even look for her, for fear of giving her away.

The Ghost had a heavy-looking belt wrapped around its equator. I had to assume that those complex knots of equipment were weapons. Aside from its belt, the Ghost was quite featureless: it might have been stationary, or spinning at a hundred revolutions a minute. I stared at its hide, trying to understand that there was a layer in there like a separate  universe, where the laws of physics had been tweaked. But all I could see was my own scared face looking back at me.

And then Jeru fell on the Ghost from above, limbs splayed, knives glinting in both hands. I could see she was yelling - mouth open, eyes wide - but she fell in utter silence, her comms disabled.

Flexing her body like a whip, she rammed both knives into the Ghost’s hide. If I took that belt to be its equator, she hit somewhere near its north pole.

The Ghost pulsated, complex ripples chasing across its surface. Jeru did a handstand and reached up with her legs to the tangle above, and anchored herself there. The Ghost spun, trying to throw Jeru off. But she held her grip on the tangle, and kept the knives thrust in its hide, and all the Ghost succeeded in doing was opening up twin gashes, right across its upper section. Steam pulsed out, and I glimpsed redness within.

Meanwhile I just hung there, frozen.

You’re trained to mount the proper reaction to an enemy assault. But it all vaporises when you’re faced with a tonne of spinning, pulsing monster, and you’re armed with nothing but a knife. You just want to make yourself as small as possible; maybe it will all go away. But in the end you know it won’t, that something has to be done.

So I pulled out my own knife and launched myself at that north pole area.

I started to make cross-cuts between Jeru’s gashes. I quickly learned that Ghost skin is tough, like thick rubber, but you can cut it if you have the anchorage. Soon I had loosened flaps and lids of skin, and I started pulling them away, exposing a deep redness within. Steam gushed out, sparkling to ice.

Jeru let go of her perch and joined me. We clung with our fingers to the gashes we’d made, and we cut and slashed and dug; though the Ghost spun crazily, it couldn’t shake us loose. Soon we were hauling out great warm mounds of meat - rope-like entrails, pulsing slabs like a human’s liver or heart. At first ice crystals spurted all around us, but as the Ghost lost the heat it had hoarded all its life, that thin wind died, and frost began to gather on the cut and torn flesh.

At last Jeru pushed my shoulder, and we both drifted away  from the ragged Ghost. It was still spinning, off-centre, but I could see that the spin was nothing but dead momentum; the Ghost had lost its heat, and its life.

I said breathlessly, ‘I never heard of anyone in hand-to-hand with a Ghost before.’

‘Neither did I. Lethe,’ she said, inspecting her hand. ‘I think I cracked a finger.’

It wasn’t funny. But Jeru stared at me, and I stared back, and then we both started to laugh, and our slime suits pulsed with pink and blue icons.

‘He stood his ground,’ I said.

‘Yes. Maybe he thought we were threatening the nursery.’

‘The place with the silver saucers?’

She looked at me quizzically. ‘Ghosts are symbiotes, tar. That looked to me like a nursery for Ghost hides. Independent entities.’

I had never thought of Ghosts having young. And I had not thought of the Ghost we had killed as a parent protecting its young. I’m not a deep thinker now, and wasn’t then; but it was not a comfortable notion.

Jeru started to move. ‘Come on, tar. Back to work.’ She anchored her legs in the tangle and began to grab at the still-rotating Ghost carcase, trying to slow its spin.

I anchored likewise and began to help her. The Ghost was massive, the size of a major piece of machinery, and it had built up respectable momentum; at first I couldn’t grab hold of the skin flaps that spun past my hand.

As we laboured I became aware I was getting uncomfortably hot. The light that seeped into the tangle from that caged sun seemed to be getting stronger by the minute. But as we worked those uneasy thoughts soon dissipated.

At last we got the Ghost under control. Briskly Jeru stripped it of its kit belt, and we began to cram the baggy corpse as deep as we could into the surrounding tangle. It was a grisly job. As the Ghost crumpled further, more of its innards, stiffening now, came pushing out of the holes we’d given it in its hide, and I had to keep from gagging as the foul stuff came pushing out into my face.

At last it was done - as best we could manage it, anyhow.

Jeru’s faceplate was smeared with black and red. She was  sweating hard, her face pink. But she was grinning, and she had a trophy, the Ghost belt around her shoulders. We began to make our way back, following the same SOP as before.

When we got back to our lying-up point, we found Academician Pael was in trouble.

 

Pael had curled up in a ball, his hands over his face. We pulled him open. His eyes were closed, his face blotched pink, and his faceplate dripped with condensation.

He was surrounded by gadgets stuck in the tangle - including parts from what looked like a broken-open starbreaker handgun; I recognised prisms and mirrors and diffraction gratings. Well, unless he woke up, he wouldn’t be able to tell us what he had been doing here.

Jeru glanced around. The glow of the fortress’s central star had gotten a lot stronger. Our lying-up point was now bathed in light - and heat - with the surrounding tangle offering very little shelter. ‘Any ideas, tar?’

I felt the exhilaration of our infil drain away. ‘No, sir.’

Jeru’s face, bathed in sweat, showed tension. I noticed she was favouring her left hand. She seemed to come to a decision. ‘All right. We need to improve our situation here.’ She dumped the Ghost equipment belt and took a deep draught of water from her hood spigot. ‘Tar, you’re on stag. Try to keep Pael in the shade of your body. And if he wakes up, ask him what he’s found out.’

‘Yes, sir.’

‘Good. I’ll be back.’

And then she was gone, melting into the complex shadows of the tangle as if she’d been born to these conditions.

I found a place where I could keep up 360-degree vision, and offer a little of my shadow to Pael - not that I imagined it helped much.

I had nothing to do but wait.

As the Ghost ship followed its own mysterious course, the light dapples filtering through the tangle shifted and evolved. Clinging to the tangle, I thought I could feel vibration: a slow, deep harmonisation that pulsed through the ship’s giant structure. I wondered if I was hearing the deep voices of Ghosts, calling to each other from one end of their mighty ship to  another. It all served to remind me that everything in my environment, everything, was alien, and I was very far from home.

During a drama like the contact with the Ghost, you don’t realise what’s happening to you because your body blanks it out; on some level you know you just don’t have time to deal with it. Now that I had stopped moving, the aches and pains of the last few hours started crowding in on me. I was still sore in my head and back and, of course, my busted arm. I could feel deep bruises, maybe cuts, on my gloved hands where I had hauled at my knife, and I felt as if I had wrenched my good shoulder. One of my toes was throbbing ominously: I wondered if I had cracked another bone, here in this weird environment in which my skeleton had become as brittle as an old man’s. I was chafed at my groin and armpits and knees and ankles and elbows, my skin rubbed raw. I was used to suits; normally I’m tougher than that, and again I felt unreasonably fragile.

The shafts of sunlight on my back were working on me too; it felt as if I was lying underneath the elements of an oven. I had a headache, a deep sick feeling in the pit of my stomach, a ringing in my ears, and a persistent ring of blackness around my eyes. Maybe I was just exhausted, dehydrated; maybe it was more than that.

I counted my heartbeat, my breaths; I tried to figure out how long a second was. ‘A thousand and one. A thousand and two . . .’ Tracking time is a fundamental human trait; time provides a basic orientation, and keeps you mentally sharp and in touch with reality. But I kept losing count.

And all my efforts failed to stop darker thoughts creeping into my head. I started to think back over my operation with Jeru, and the regrets began. OK, I’d stood my ground when confronted by the Ghost and not betrayed Jeru’s position. But when she launched her attack I’d hesitated, for those crucial few seconds. Maybe if I’d been tougher the Commissary wouldn’t find herself hauling through the tangle, alone, with a busted finger distracting her with pain signals.

Our training is comprehensive. You’re taught to expect this kind of hindsight torture, in the quiet moments, and to discount it - or, better yet, learn from it. But, effectively alone in  that metallic alien forest, I wasn’t finding my training was offering much perspective.

And, worse, I started to think ahead. Always a mistake.

I couldn’t believe that the Academician and his reluctant gadgetry were going to achieve anything significant. And for all the excitement of our infil, we hadn’t found anything resembling a bridge or any vulnerable point we could attack, and all we’d come back with was a bit of field kit we didn’t even understand.

For the first time I began to consider seriously the possibility that I wasn’t going to live through this - that I was going to die when my suit gave up or the sun went pop, whichever came first, in no more than a few hours.

It was my duty to die. A brief life burns brightly. That’s what you’re taught. Longevity makes you conservative, fearful, selfish. Humans made that mistake before, and we finished up a subject race. Live fast and furiously, for you aren’t important - all that matters is what you can do for the species.

But I didn’t want to die.

If I never returned to Mercury again I wouldn’t shed a tear. But I had a life now, in the Navy. And then there were my buddies: the people I’d trained and served with, people like Halle - even Jeru. Having found fellowship for the first time in my life, I didn’t want to lose it so quickly, and fall into the darkness alone - especially if it was to be for nothing.

But maybe I wasn’t going to get a choice.

After an unmeasured time, Jeru returned. She was hauling a silvery blanket. It was Ghost hide. She started to shake it out.

I dropped down to help her. ‘You went back to the one we killed—’

‘—and skinned him,’ she said, breathless. ‘I just scraped off the meaty crap with a knife. The Planck-zero layer peels away easily. And look . . .’ She made a quick incision in the glimmering sheet with her knife. Then she put the two edges together again, ran her finger along the seam, and showed me the result. I couldn’t even see where the cut had been. ‘Self-sealing, self-healing,’ she said. ‘Remember that, tar.’

‘Yes, sir.’

We started to rig the punctured, splayed-out hide as a rough  canopy over our LUP, blocking as much of the sunlight as possible from Pael. A few slivers of frozen flesh still clung to the hide, but mostly it was like working with a fine, light metallic foil.

In the shade, Pael started to stir. His moans were translated to stark bioluminescent icons.

‘Help him,’ Jeru snapped. ‘Make him drink.’ And while I did that she dug into the med kit on her belt and started to spray cast material around the fingers of her left hand.

 

‘It’s the speed of light,’ Pael said. He was huddled in a corner of our LUP, his legs tucked against his chest. His voice must have been feeble; the bioluminescent sigils on his suit were fragmentary and came with possible variants extrapolated by the translator software.

‘Tell us,’ Jeru said, relatively gently.

‘The Ghosts have found a way to change lightspeed in this fortress. In fact to increase it.’ He began talking again about quagma and physics constants and the rolled-up dimensions of spacetime, but Jeru waved that away irritably.

‘How do you know this?’

Pael began tinkering with his prisms and gratings. ‘I took your advice, Commissary.’ He beckoned to me. ‘Come see, child.’

I saw that a shaft of red light, split out and deflected by his prism, shone through a diffraction grating and cast an angular pattern of dots and lines on a scrap of smooth plastic.

‘You see?’ His eyes searched my face.

‘I don’t get it. I’m sorry, sir.’

‘The wavelength of the light has changed. It has been increased. Red light should have a wavelength, oh, a fifth shorter than that indicated by this pattern.’

I was struggling to understand. I held up my hand. ‘Shouldn’t the green of this glove turn yellow, or blue? . . .’

Pael sighed. ‘No. Because the colour you see depends, not on the wavelength of a photon, but on its energy. Conservation of energy still applies, even where the Ghosts are tinkering. So each photon carries as much energy as before - and evokes the same “colour” in your eye. Since a photon’s energy is proportional to its frequency, that means frequencies are left  unchanged. But since lightspeed is equal to frequency multiplied by wavelength, an increase in wavelength implies—’

‘An increase in lightspeed,’ said Jeru.

‘Yes.’

I didn’t follow much of that. I turned and looked up at the light that leaked around our Ghost-hide canopy. ‘So we see the same colours. The light of that star gets here a little faster. What difference does it make?’

Pael shook his head. ‘Child, a fundamental constant like lightspeed is embedded in the deep structure of our universe. Lightspeed is part of the ratio known as the fine structure constant.’ He started babbling about the charge on the electron.

Jeru cut him off. ‘Case, the fine structure constant is a measure of the strength of an electric or magnetic force.’

I could follow that much. ‘And if you increase lightspeed—’

‘You reduce the strength of the force.’ Pael raised himself. ‘Consider this. Human bodies are held together by molecular binding energy - electromagnetic forces. But here, electrons are more loosely bound to atoms; the atoms in a molecule are more loosely bound to each other.’ He rapped on the cast on my arm. ‘And so your bones are more brittle, your skin more easy to pierce or chafe. Do you see? You too are embedded in spacetime, my young friend. You too are affected by the Ghosts’ tinkering. And because lightspeed in this infernal pocket continues to increase - as far as I can tell from these poor experiments - you are becoming more fragile every second.’

It was a strange, eerie thought, that something so basic in the universe could be manipulated. I put my arms around my chest and shuddered.

‘Other effects,’ Pael went on bleakly. ‘The density of matter is dropping. Perhaps our bodies’ very structure will eventually begin to crumble. And dissociation temperatures are reduced.’

Jeru snapped, ‘What does that mean?’

‘Melting and boiling points are reduced. No wonder we are overheating. It is intriguing that bio systems have proven rather more robust than electromechanical ones. But if we don’t get out of here soon, our blood will start to boil . . .’

‘Enough,’ Jeru said. ‘What of the star?’

‘A star is a mass of gas with a tendency to collapse under its own gravity. But heat, supplied by fusion reactions in the core, creates gas and radiation pressures which push outwards, counteracting gravity.’

‘And if the fine structure constant changes?’

‘Then the balance is lost. Commissary, as gravity begins to win its ancient battle, the fortress star has become more luminous - it is burning faster. That explains the observations we made from outside the cordon. But this cannot last.’

‘The novae,’ I said.

‘Yes. The explosions, layers of the star blasted into space, are a symptom of destabilised stars seeking a new balance. The rate at which our star is approaching that catastrophic moment fits with the lightspeed drift I have observed.’ He smiled and closed his eyes. ‘A single cause predicating so many effects. It is all rather pleasing, in an aesthetic way.’

Jeru said, ‘At least we know how the ship was destroyed. Every control system is mediated by finely tuned electromagnetic effects. Everything must have gone crazy at once . . .’

The Brief Life Burns Brightly had been a classic GUTship, of a design that hasn’t changed in its essentials for thousands of years. The lifedome, a tough translucent bubble, contained the crew of twenty. The dome was connected by a spine a klick long to a GUTdrive engine pod. When we crossed the cordon boundary - when all the bridge lights failed - the control systems went down, and all the pod’s superforce energy must have tried to escape at once. The spine of the ship had thrust itself up into the lifedome, like a nail rammed into a skull.

Pael said dreamily, ‘If lightspeed were a tad faster, throughout the universe, then hydrogen could not fuse to helium. There would only be hydrogen: no fusion to power stars, no chemistry. Conversely if lightspeed were a little lower, hydrogen would fuse too easily, and there would be no hydrogen, nothing to make stars - or water. You see how critical it all is? No doubt the Ghosts’ science of fine-tuning is advancing considerably here on the Orion Line, even as it serves its trivial defensive purpose . . .’

Jeru glared at him, her contempt obvious. ‘We must take this piece of intelligence back to the Commission. It might be  the key to breaking the Orion Line, at last. We are at the pivot of history, gentlemen.’

I knew she was right. The primary duty of the Commission for Historical Truth is to gather and deploy intelligence about the enemy. And so my primary duty, and Pael’s, was now to help Jeru get this piece of data back to her organisation.

But Pael was mocking her. ‘Not for ourselves, but for the species. Is that the line, Commissary? You are so grandiose. And yet you blunder around in comical ignorance. Even your quixotic quest aboard this cruiser was futile. There probably is no bridge on this ship. The Ghosts’ entire morphology, their evolutionary design, is based on the notion of cooperation, of symbiosis; why should a Ghost ship have a metaphoric head? And as for the trophy you have returned with’ - he held up the belt of Ghost artefacts - ‘there are no weapons here. These are sensors, tools. There is nothing here capable of producing a significant energy discharge. This is less threatening than a bow and arrow.’ He let go of the belt; it drifted away. ‘The Ghost wasn’t trying to kill you. It was blocking you. Which is a classic Ghost tactic.’

Jeru’s face was stony. ‘It was in our way. That is sufficient reason for destroying it.’

Pael shook his head. ‘Minds like yours will destroy us, Commissary.’

Jeru stared at him with suspicion. Then she said, ‘You have a way. Don’t you, Academician? A way to get us out of here.’

He tried to face her down, but her will was stronger, and he averted his eyes.

Jeru said heavily, ‘Regardless of the fact that three lives are at stake - does duty mean nothing to you, Academician? You are an intelligent man. Can you not see that this is a war of human destiny?’

Pael laughed. ‘Destiny - or economics?’ He said to me, ‘You see, child, as long as the explorers and the mining fleets and the colony ships are pushing outwards, as long as the Third Expansion is growing, our economy works. But the system is utterly dependent on continued conquest. From virgin stars the riches can continue to flow inwards, into the older mined-out systems, feeding a vast horde of humanity who have  become more populous than the stars themselves. But as soon as that growth falters . . .’

Jeru was silent.

I understood some of this. This was a war of colonisation, of world-building. For a thousand years we had been spreading steadily from star to star, using the resources of one system to explore, terraform and populate the worlds of the next. With too deep a break in that chain of exploitation, the enterprise broke down.

And the Ghosts had been able to hold up human expansion for fifty years.

Pael said, ‘We are already choking. There have already been wars, young Case: human fighting human, as the inner systems starve. Not mentioned in Coalition propaganda, of course. If the Ghosts can keep us bottled up, all they have to do is wait for us to destroy ourselves, and free them to continue their own rather more worthy projects.’

Jeru floated down before him. ‘Academician, listen to me. Growing up at Deneb, I saw the great schooners in the sky, bringing the interstellar riches that kept my people alive. I saw the logic of history - that we must maintain the Expansion, because there is no choice. And that is why I joined the armed forces, and later the Commission for Historical Truth. Not for ideology, not for misty notions of destiny, but for economics. We must labour every day to maintain the unity and purpose of mankind. We must continue to expand. For if we falter we die; as simple as that.’

Pael raised an eyebrow. ‘Perhaps I have underestimated you. But, Commissary, sincere or not, your creed of mankind’s evolutionary destiny condemns our own kind to become a swarm of children, granted a few moments of loving and breeding and dying, before being cast into futile war.’

Jeru snapped, ‘It is a creed that has bound us together for a thousand years. It is a creed that unites uncounted trillions of human beings across thousands of light years. Are you strong enough to defy such a creed now? Come, Academician. None of us chooses to be born in the middle of a war. We must all do our best for each other, for other human beings; what else is there?’

I looked from one to the other. I thought we should be doing  less yapping and more fighting. I touched Pael’s shoulder; he flinched away. ‘Academician - is Jeru right? Is there a way we can live through this?’

Pael shuddered. Jeru hovered over him.

‘Yes,’ Pael said at last. ‘Yes, there is a way.’

 

The idea turned out to be simple.

And the plan Jeru and I devised to implement it was even simpler. It was based on a single assumption: Ghosts aren’t aggressive. It was ugly, I’ll admit that, and I could see why it would distress a squeamish earthworm like Pael. But sometimes there are no good choices.

Jeru and I took a few minutes to rest up, check over our suits and our various injuries, and to make ourselves comfortable. Then, following patrol SOP once more, we made our way back to the pod of immature hides.

We came out of the tangle and drifted down to that translucent hull. We tried to keep away from concentrations of Ghosts, but we made no real effort to conceal ourselves. There was little point, after all; the Ghosts would know all about us, and what we intended, soon enough.

We hammered pitons into the pliable hull, and fixed rope to anchor ourselves. Then we took our knives and started to saw our way through the hull.

As soon as we started, the Ghosts began to gather around us, like vast antibodies. They just hovered there, eerie faceless baubles drifting as if in vacuum breezes. But as I stared up at a dozen distorted reflections of my own skinny face, I felt an unreasonable loathing rise up in me. Maybe you could think of them as a family banding together to protect their young. I didn’t care; a lifetime’s carefully designed hatred isn’t thrown off so easily. I went at my work with a will.

Jeru got through the pod hull first. The air gushed out in a fast-condensing fountain. The baby hides fluttered, their distress obvious. And the Ghosts began to cluster around Jeru, like huge light globes.

Jeru glanced at me. ‘Keep working, tar.’

‘Yes, sir.’

In another couple of minutes I was through. The air pressure was already dropping, and it dwindled to nothing when we cut  a big door-sized flap in that roof. Anchoring ourselves with the ropes, we rolled that lid back, opening the roof wide. A few last wisps of vapour came curling around our heads, ice fragments sparkling.

The hide babies convulsed. Immature, they could not survive the sudden vacuum, intended as their ultimate environment. But the way they died made it easy for us. The silvery hides came flapping up out of the hole in the roof, one by one. We just grabbed each one - like grabbing hold of a billowing sheet - and we speared it with a knife, and threaded it on a length of rope. All we had to do was sit there and wait for them to come. There were hundreds of them, and we were kept busy.

I hadn’t expected the adult Ghosts to sit through that, non-aggressive or not; and I was proved right. Soon they were clustering all around me, vast silvery bellies looming. A Ghost is massive and solid, and it packs a lot of inertia; if one hits you in the back you know about it. Soon they were nudging me hard enough to knock me flat against the roof, over and over. Once I was wrenched so hard against my tethering rope it felt as if I had cracked another bone or two in my foot.

And, meanwhile, I was starting to feel a lot worse: dizzy, nauseous, overheated. It was getting harder to get back upright each time after being knocked down. I was growing weaker fast; I imagined the tiny molecules of my body falling apart in this Ghost-polluted space.

For the first time I began to believe we were going to fail.

But then, quite suddenly, the Ghosts backed off. When they were clear of me, I saw they were clustering around Jeru.

She was standing on the hull, her feet tangled up in rope, and she had knives in both hands. She was slashing crazily at the Ghosts, and at the baby hides which came flapping past her, making no attempt to capture them now, simply cutting and destroying whatever she could reach. I could see that one arm was hanging awkwardly - maybe it was dislocated, or even broken - but she kept on slicing regardless. And the Ghosts were clustering around her, huge silver spheres crushing her frail, battling human form.

She was sacrificing herself to save me - just as Captain Teid, in the last moments of the Brightly, had given herself to save Pael. And my duty was to complete the job. So I stabbed and  threaded, over and over, as the flimsy hides came tumbling out of that hole, slowly dying.

At last no more hides came.

I looked up, blinking to get the salt sweat out of my eyes. A few hides were still tumbling around the interior of the pod, but they were inert and out of my reach. Others had evaded us and gotten stuck in the tangle of the ship’s structure, too far and too scattered to make them worth pursuing further. What I had would have to suffice. I started to make my way out of there, back through the tangle, to the location of our wrecked yacht, where I hoped Pael would be waiting.

I looked back once. I couldn’t help it. The Ghosts were still clustered over the ripped pod roof. Somewhere in there, whatever was left of Jeru was still fighting. I had an impulse, almost overpowering, to go back to her. No human being should die alone. But I knew I had to get out of there, to complete the mission, to make her sacrifice worthwhile.

So I got.

 

Pael and I finished the job at the outer hull of the Ghost cruiser.

Stripping the hides turned out to be as easy as Jeru had described. Fitting together the Planck-zero sheets was simple too - you just line them up and seal them with a thumb. I got on with that, sewing the hides together into a sail, while Pael worked on a rigging of lengths of rope, all fixed to a deck panel from the wreck of the yacht. He was fast and efficient: Pael, after all, came from a world where everybody goes solar-sailing on their vacations.

We worked steadily, for hours.

I ignored the varying aches and chafes, the increasing pain in my head and chest and stomach, the throbbing of a broken arm that hadn’t healed, the agony of cracked bones in my foot. And we didn’t talk about anything but the task in hand. Pael didn’t ask what had become of Jeru, not once; it was as if he had anticipated the Commissary’s fate.

We were undisturbed by the Ghosts through all of this.

I tried not to think about whatever emotions churned within those silvered carapaces, what despairing debates might chatter on invisible wavelengths. I was, after all, trying to complete  a mission. And I had been exhausted even before I got back to Pael. I just kept going, ignoring my fatigue, focusing on the task.

I was surprised to find it was done.

We had made a sail hundreds of metres across, stitched together from the invisibly thin immature Ghost hide. It was roughly circular, and it was connected by a dozen lengths of fine rope to struts on the panel we had wrenched out of the wreck of the yacht. The sail lay across space, languid ripples crossing its glimmering surface.

Pael showed me how to work the thing. ‘Pull this rope, or this one . . .’ The great patchwork sail twitched in response to his commands. ‘I’ve set it so you shouldn’t have to try anything fancy, like tacking. The boat will just sail out, hopefully, to the cordon perimeter. If you need to lose the sail, just cut the ropes.’

I was taking in all this automatically. It made sense for both of us to know how to operate our little yacht. But then I started to pick up the subtext of what he was saying. You, not us.

He shoved me onto the deck panel, and pushed it away from the Ghost ship. His strength was surprising. He was left behind. It was over before I understood what he was doing.

I watched him recede. He clung wistfully to a bit of tangle.

The sail above me slowly billowed, filling up with the light of the brightening sun. Pael had designed his improvised craft well; the rigging lines were all taut, and I could see no rips or creases in the silvery fabric.

‘Where I grew up, the sky was full of sails . . .’ My suit could read Pael’s, as clear as day.

‘Why did you stay behind, Academician?’

‘You will go further and faster without my mass to haul. And besides - our lives are short enough; we should preserve the young. Don’t you think?’

I had no idea what he was talking about. Pael was much more valuable than I was; I was the one who should have been left behind. He had shamed himself.

Complex glyphs crisscrossed his suit. ‘Keep out of the direct sunlight. It is growing more intense, of course. That will help you . . .’ And then he ducked out of sight, back into the tangle.

I never saw him again.

The Ghost ship soon receded, closing over into its vast egg shape, the detail of the tangle becoming lost to my blurred vision. I clung to my bit of decking and sought shade.

Twelve hours later, I reached an invisible radius where the tactical beacon in my pocket started to howl with a whine that filled my headset. My suit’s auxiliary systems cut in and I found myself breathing fresh air.

A little after that, a set of lights ducked out of the streaming lanes of the fleet, and plunged towards me, growing brighter. At last it resolved into a golden bullet shape adorned with a blue-green tetrahedron, the sigil of free humanity. It was a supply ship called The Dominance of Primates.

And a little after that, as a Ghost fleet fled their fortress, the star exploded.

 

As soon as I had completed my formal report to the ship’s Commissary - and I was able to check out of the Dominance’s sick bay - I asked to see the Captain.

I walked up to the bridge. My story had got around, and the various med patches I sported added to my heroic mythos. So I had to run the gauntlet of the crew - ‘You’re supposed to be dead, I impounded your back pay and slept with your mother already’ - and was greeted by what seems to be the universal gesture of recognition of one tar to another, the clenched fist pumping up and down around an imaginary penis. But anything more respectful just wouldn’t feel normal.

The Captain turned out to be a grizzled veteran type with a vast laser burn scar on one cheek. She reminded me of First Officer Till.

I told her I wanted to return to active duty as soon as my health allowed.

She looked me up and down. ‘Are you sure, tar? You have a lot of options. Young as you are, you’ve already made your contribution to the Expansion. You can go home.’

‘Sir, and do what?’

She shrugged. ‘Farm. Mine. Raise babies. Whatever earth-worms do. Or you can join the Commission for Historical Truth.’

‘Me, a Commissary?’

‘You’ve been there, tar. You’ve been in amongst the Ghosts,  and come out again - with a bit of intelligence more important than anything the Commission has come up with in fifty years. Are you sure you want to face action again?’

I thought it over.

I remembered how Jeru and Pael had argued about economics. It had been an unwelcome perspective, for me. I was in a war that had nothing to do with me, trapped by what Jeru had called the logic of history. But then, I bet that’s been true of most of humanity through our long and bloody story. All you can do is live your life, and grasp your moment in the light - and stand by your comrades.

A farmer - me? And I could never be smart enough for the Commission. No, I had no doubts.

‘A brief life burns brightly, sir.’

Lethe, the Captain looked like she had a lump in her throat. ‘Do I take that as a yes, tar?’

I stood straight, ignoring the twinges of my injuries. ‘Yes, sir !’

 

The Orion Line was broken. Humanity spilled into Ghost space, slaughtering and colonising.

But the war would last centuries more. Such is the nature of conflict on interstellar scales.

In time the Ghosts learned to fight back, with new weapons, new tactics.

Even a new breed of Ghost.






GHOST WARS

 AD 7004




I 

The needleship Spear of Orion dropped out of hyperspace. Its tetrahedral Free Earth sigils shone brightly, its weapons ports were open, and its crew were ready to do their duty.

Pilot Officer Hex glanced around the sky, assessing the situation.

She was deep in the Sagittarius Spiral Arm, a place where stars crowded, hot and young. One star was close enough to show a disc, the sun of this system. And there was the green planet she had been sent here to defend. Labelled 147B by the mission planners, this was a terraformed world, a human settlement thrust deep into Silver Ghost territory. But the planet’s face was scarred by fire, immense ships clustered to evacuate the population - and needleships like her own popped into existence everywhere, Aleph Force swimming out of hyperspace like a shoal of fish. This was a battlefield.

All this in a heartbeat. Then the Silver Ghosts attacked.

‘Palette at theta ten degrees, phi fifty!’ That was gunner Borno’s voice, coming from the port blister, one of three dotted around the slim waist of the Spear.

Hex, in her own cramped pilot’s blister at the very tip of the needleship, glanced to her left and immediately found the enemy. Needleship crews were warriors in three-dimensional battlefields; translating positional data from one set of spherical coordinates to another was drummed into you before you were five years old.

Borno had found a Ghost intrasystem cruiser, the new kind - a ‘palette,’ as the analysts were calling them. It was a flat sheet with its Ghost crew sitting in pits in the top surface like blobs of mercury. The ship looked a little like a painter’s palette, hence the nickname. But palettes were fast, manoeuvrable and deadly,  much more effective in battle than the classic tangled-rope Ghost ships of the past. And just seconds after she came down from hyperspace this palette was screaming down on Hex, energy weapons firing.

Hex felt her senses come alive, her heartbeat slow to a resolute thump. One of her instructors once said she had been born to end Ghost lives on battlefields. At moments like this, that was how it felt. Hex was twenty years old.

She hauled on her joystick. The needleship swung like a compass needle and hurled itself directly at the Ghost palette. As weapons on both ships fired, the space between them filled with light.

‘About time, pilot,’ Borno said. ‘My fingers were getting itchy.’

‘All right, all right,’ Hex snapped back. Gunner Borno, of all the needleship crew she had ever met, had the deepest, most visceral hatred of the Ghosts and all their works. ‘Just take that thing down before we collide.’

But no lethal blow was struck, and as the distance between the ships closed, uneasiness knotted in Hex’s stomach.

She thumbed a control to give her a magnified view of the palette’s upper surface. She heard her crew murmur in surprise. These Ghosts weren’t the usual silver spheres. They had sharp edges; they were cubes, pyramids, dodecahedrons - even a tetrahedron, as if mocking the ancient symbol of Earth. And they showed no inclination to run away. These were a new breed of Ghost, she realised.

The Spear shuddered. For an instant the Virtual displays clustered around her fritzed, before her systems rebooted and recovered.

‘Jul, what was that? Did we take a hit?’

Jul was the ship’s engineer, young, bright, capable - and a good pilot before her lower body was cut away by a lucky strike from a dying Ghost. ‘Pilot, we ran through g-waves.’

‘Gravity waves? From a starbreaker?’

‘No,’ called navigator Hella, the last of the Spear’s four crew. ‘Too long-wavelength for that. And too powerful. Pilot, this space is full of g-waves. That’s how the Ghosts are hitting the planet.’

‘Where are they coming from?’

‘The scouts can’t find a source.’

‘New weapons, new ships, new tactics,’ Borno said darkly.

‘And new Ghosts,’ said Hella.

‘You know what’s behind this,’ Jul said uneasily.

Hex said warningly, ‘Engineer—’

‘The Black Ghost. It has to be.’

Unlike any of its kind before, the barracks-room scuttlebutt went, the Black Ghost was an enemy commander that fought like a human - better than a human. The Commissaries claimed this was all just rumour generated by stressed-out crews, but Hex herself had heard that the stories had originated with Ghosts themselves, captives under interrogation. And whether the Black Ghost existed or not, you couldn’t deny that something was making the Ghosts fight better than they ever had.

And meanwhile that palette still hadn’t broken off.

‘Thirty seconds to close,’ Hella said. ‘We won’t survive an impact, pilot.’

‘Neither will they,’ Borno said grimly.

‘Fifteen seconds.’

‘Hold the line!’ Hex ordered.

‘Those dimples,’ said engineer Jul hastily. ‘Where the Ghosts are sitting. There has to be some interface to the palette’s systems. They must be weak spots. Gunner, if you could plant a shell there . . .’

Hex imagined Borno’s grin.

‘Seven seconds! Six!’

A single shell sailed out through the curtain of fire. It was a knot of unified-field energy, like a bit of the universe from a second after the Big Bang itself.

The shell hit a dimple so squarely it probably didn’t even touch the sides. The resident Ghost, a squat cube, was vaporised instantly. Then light erupted from every dimple and weapons port on the palette. The Ghost crew scrambled away, but Hex saw silver skin wrinkle and pop, before the palette vanished in a flash of primordial light.

The needleship slammed through a dissipating cloud of debris, and the blisters turned black to save the crew’s eyes.

 

The Spear sat in space, its hull charred, still cooling as it dumped  the energy it had soaked up. Sparks drifted through the sky: more needleships, a detachment of Aleph Force forming up.

For the first time since they’d dropped out of hyperspace Hex was able to catch her breath, and to take a decent look at the world she had been sent to defend.

Even from here she could see it was suffering. Immense storm systems swathed its poles and catastrophic volcanism turned its nightside bright. Sparks climbed steadily up from the planet’s surface, refugee transports to meet the Navy ships - Spline, living starships, kilometre-wide spheres of flesh and metal.

Hella murmured, ‘That’s what a g-wave weapon will do to you, if it’s sufficiently powerful.’

Borno asked, ‘How? By ripping up the surface?’

‘Probably by disrupting the planet’s orbital dynamics. You could knock over a world’s spin axis, maybe jolt it into a higher eccentricity orbit. If the core rotation collapsed its magnetic field would implode. You’d have turmoil in the magma currents, earthquakes and volcanism . . .’

The destruction of a world as an act of war. The people being driven from their homes today were not soldiers. They had come here as colonists, to build a new world. But the very creation of this settlement had been an act of war, Hex knew, for this settlement had been planted deep inside what had been Ghost space until five centuries ago.

The Ghost Wars had already lasted centuries. War with an alien species was not like a human conflict. It was ecological, the Commissaries taught, like two varieties of weed competing for the same bit of soil. It could be terminated by nothing short of total victory - and the price of defeat would be extinction, for one side or another.

And now the Ghosts had a weapon capable of wreaking such damage on a planetary scale, and, worse, were prepared to use it. These were not the Ghosts Hex had spent a lifetime learning to fight. But in that case, she thought harshly, I’ll just have to learn to fight them all over again.

Borno said, ‘I don’t like just sitting out here.’

‘Take it easy,’ Hex said. She downloaded visual feed from the command loops. Ghost ships were being drawn away from the  battle around the planet itself, and were heading out to this concentration.

Aleph Force was Strike Arm’s elite, one of the most formidable rapid-response fighting units in the Navy. From their base on the Orion Line they were hurled through hyperspace into the most desperate situations - like this one. Aleph Force always made a difference: that was what their commanders told them to remember. Even the Ghosts had learned that. And that was why Ghosts were peeling off from their main objective to engage them.

‘Gunner, we’re giving that evacuation operation a chance just by sitting here. And as soon as we’ve lured in enough Ghosts we’ll take them on. I have a feeling you’ll be slitting hides before the day is done.’

‘That might be sooner than you think,’ called engineer Jul, uneasily. ‘Take a look at this.’ She sent another visual feed around the loop.

Sparks slid around the sky, like droplets of water condensing out of humid air.

Hex had never seen anything like it. ‘What are they?’

‘Ghosts,’ Borno said. ‘Swarming like flies.’

‘They’re all around us,’ Hella breathed. ‘There must be thousands.’

‘Make that millions,’ Jul said. ‘They’re surrounding the other ships as well.’

Hex called up a magnified visual. As she had glimpsed on the palette, the Ghosts were cubes, pyramids, spinning tetrahedrons, even a few spiny forms like mines.

Jul said, ‘I thought all Ghosts were spheres.’

Ghosts were hardened to space, and their primary driver was the conservation of their body heat. For a given mass a silvered sphere, the shape with the minimum surface area, was the optimal way to achieve that.

‘But they weren’t always like that,’ said Borno. He had studied Ghosts all his life, the better to destroy them. ‘Ghosts evolved. Maybe these are primitive forms, before they settled for the optimum.’

‘Primitive?’ Hex asked. ‘Then what are they doing here?’

‘Don’t ask me.’ His voice was tight. His loathing of Ghosts was no affectation; it was so deep it was almost phobic.

‘They’re closing,’ Jul called.

The Spear’s weapons began to spit fire into the converging cloud. Hex saw that one Ghost, two, was caught, flaring and dying in an instant. But it was like firing a laser into a rainstorm.

Hex snapped, ‘Gunner, you’re just wasting energy.’

‘The systems can’t lock,’ Borno said. ‘Too many targets, too small, too fast-moving.’

‘Another new tactic,’ Jul murmured. ‘And a smart one.’

Navigator Hella called, ‘Hex, you’d better take a look at this.’

In a new visual, Hex was shown a dense mass of Ghost hide. It was a sheet, a ragged segment of a sphere that grew even as she watched, with more Ghosts clustering around its spreading edges.

‘It’s the Ghosts,’ Hella said. ‘Some of those shapes, for instance the cubes, are space-filling. They’re forming themselves into a shell around us. A solid shell.’

Jul said, wondering, ‘They are acting in a coordinated way, millions of them, right across the battlefield.’

‘Like humans,’ Hella said. ‘They are fighting like humans, unified under a single command.’

The name hung unspoken between them: this was the work of the Black Ghost.

‘We’re losing the comms nets,’ Jul said, tense. ‘They’re isolating us.’

Hex glanced around the sky. The other needleships of Aleph Force were being enclosed by their own shells of Ghost hide; they hung in space like bizarre silvered fruit. She thought frantically. ‘If we try to ram that wall—’

‘They’ll just fall back and track us,’ Hella said.

‘What if we go to hyperdrive?’

Engineer Jul snapped, ‘Are you crazy? With all this turbulence in the gravity field, surrounded by a wall of reflective Ghost hide, you may as well just detonate the engines.’

Hella said, ‘It’s that or be destroyed anyhow.’

Borno said, ‘At least we will take down a lot of them with us. Millions, maybe.’

They fell silent for a heartbeat. Then Hella called, ‘Pilot? It’s your decision.’

Hex knew this was a war of economics. A great deal had  been invested in her crew’s raising and training, and in the ship itself. But that investment had been made to be spent. The four of them and the ship, in exchange for millions of these strange swarming new Ghosts: it was a fair price.

‘It is our duty,’ she said. She brought up a bright, colour-coded display and began to work through the self-destruct procedure.

She heard Hella sigh.

Borno said grimly, ‘It’s been good to serve with you all.’

Jul said, ‘Not for long enough.’

Hex heard the tension in their voices. She had been trained for this, as for every other conceivable battlefield scenario. She knew that none of them really believed this was the end, not deep in their guts. If suicide was the only option, you did it quickly, before you had time to understand what you were doing. ‘I’ll set it to five seconds. Good luck, everybody.’ She reached out her gloved hand to finalise the sequence.

‘Wait.’ It was a new voice, smooth, toneless, coming from her command net.

In a visual before her was a Silver Ghost. It was one of the classic sort, a perfect sphere. The image was about the size of her head, a ball of silver turning slowly in the middle of her blister.

‘You hacked into our command net,’ Hex said.

‘It wasn’t difficult,’ the Ghost said. Its voice, translated by the Spear’s systems from some downloaded feed, was bland, without inflection. But did she detect a trace of sarcasm?

Jul spoke, her voice tremulous with fear. ‘Hex? What’s going on? Just get it over—’

‘Wait,’ Hex snapped.

The Ghost said, ‘I will let you live, in return for a service.’

Hex could hardly believe she was hearing this. She heard the voice of her training officers in her head; in a situation like this, faced with a new stratagem by the Ghosts, it was her job to extract as much intelligence as possible. ‘Why us?’

‘Because Aleph Force are the supreme killers in a species of killers, and you are the best of Aleph Force. Quite an accolade.’

‘And what’s this “service”? You want us to kill somebody, is that it?’ A military leader, Hex speculated, a senior Commissary, maybe a minister of the Coalition’s grand councils  back on Earth - Ghosts had never resorted to assassination that she knew of, but then this was a day when nothing about the Ghosts seemed predictable. ‘Who?’

Even on this day of shocks, the answer was stunning. ‘We want you to assassinate the Black Ghost.’




II 

Scarcely believing what she was doing, Hex set up a conference call involving herself, her crew, her commander at the base of Aleph Force back on the Orion Line - and a Silver Ghost.

Commodore Teel, a disembodied Virtual head floating in Hex’s blister, glared at her. In his forties, Teel’s face was hard, his eyes flat, and his scalp was a mass of scar tissue. ‘None of you should even be alive. Pilot Officer Hex, charges aren’t out of the question.’

Hex swallowed her shame. ‘I know that, sir. It was a judgement call to abort the self-destruct.’

‘Show me where you are.’

Navigator Hella hastily downloaded positional data to the Commodore. The Spear of Orion had been smuggled through some kind of hyperspace jump out of its cage of Ghosts and brought to a position at the rim of the system, where only icy comets swam in the dark. They were far from the fighting which still raged in the inner system.

Teel stared at the Ghost’s Virtual, which spun silently, complacently. ‘How did this creature bring you out here?’

Jul answered, ‘We’re not sure, sir. We didn’t monitor any communication between it and any other Ghost. The Ghost, um, broke us out.’

‘I think we’re dealing with factions among the Ghosts, sir,’ Hex said. ‘Maybe there’s an opportunity here. That’s why I thought it best to pass it up the chain of command.’

‘And this Ghost wants you to kill one of its own.’

‘This Ghost has a name,’ the Ghost said. ‘Or at least a title.’

‘I’ve heard of this,’ Borno sneered. ‘Ghosts like titles. They are all ambassadors.’

‘I am no ambassador,’ the Ghost said. This is not an age for ambassadors. I am an Integumentary.’ The Spear’s systems displayed various alternative translations for ‘Integumentary’:  prophylaxis, quarantine. ‘I am part of an agency that insulates humans from Ghosts, like the hide that shields my essence from the vacuum of space.’

‘Charming,’ Teel said. ‘But, fancy title or not, you are my mortal enemy. If you want us to do something for you, then you must give us something in return.’

The Ghost spun, its flawless hide barely showing its rotation. ‘I expected nothing less. The one thing you wasteful bipeds relish even more than killing is trade. Bargaining, mutual deception—’

Teel snapped, ‘If you expected it you have something to offer.’

‘Very well,’ said the Ghost. ‘If you succeed we will decommission the new weapon system.’

‘What new weapon?’

‘Directional gravity waves on a large scale.’

The weapon that had churned up a planet. Hex held her breath.

‘Download some data,’ Teel said. ‘Prove you can do this. Then we’ll talk.’

Hex watched, astonished, as the Spear’s systems began to accept data from the Ghost.

 

Every human knew the story of the Silver Ghosts, and their war with humanity.

For fifteen hundred years the Third Expansion of mankind had been spreading across the face of the Galaxy. First contact between humans and the alien kind they labelled ‘Silver Ghosts’ had come only a few centuries after the start of the Expansion. The Ghosts were silvered spheres, up to two metres across. Their hide was perfectly reflective - hence the human label ‘Silver Ghosts’; in starlight they were all but invisible.

The key to the Ghosts was their past. The world of the Silver Ghosts was once Earthlike: blue skies, a yellow sun. But as the Ghosts climbed to awareness their sun evaporated, its substance torched away by a companion star. As their world froze the Ghosts rebuilt themselves. They became symbiotic creatures, each one a huddled cooperative collective. That spherical shape and silvered hide minimised heat loss.

The death of the Ghosts’ sun was a betrayal by the universe  itself, as they saw it. But that betrayal shaped them for ever. Their science was devoted to fixing the universe’s design flaws: they learned to tinker with the very laws of physics.

When humans found the Ghosts, at first two powerful interstellar cultures cautiously engaged. But the Ghosts’ home range lay between mankind and the rich star fields of the Galaxy’s Core. The Ghosts were in humanity’s way. War was inevitable.

After early quick victories, for centuries the Ghosts stalled the human advance at the Orion Line, an immense static front along the outer edge of the Sagittarius Arm. The Ghosts, capable of changing the laws of physics in pursuit of weapons technology, were a formidable foe; but humans were the more warlike.

A weapon that could use g-waves to devastate worlds was a characteristic Ghost weapon, exotic and powerful. And it worked, the Integumentary said, by tapping into the large-scale properties of the universe itself.

‘Perhaps you understand that the universe has more dimensions than the macroscopic, the three spatial and one of time. Most of the extra dimensions are extremely small.’ A technical sidebar translated this for Hex as ‘Planck scale’. ‘But one extra dimension is rather larger, perhaps as much as a millimetre. You must think of the universe, then, as a blanket of spacetime, stretching thirteen billion years deep into the past and some twelve billion light years across—’

‘And a millimetre thick,’ said Hella.

‘There are believed to be many such universes, stacked up’ - the translator boxes hesitated, searching for a simile - ‘like leaves in a book. Also our own universe may be folded back on itself, creased in the thin dimension.’

Engineer Jul said, ‘So what? We know about the extra dimensions. We use them when we hyperdrive.’

‘But,’ said the Ghost, ‘your applications are not currently on the scale of ours.’

‘Tell us about g-waves,’ Teel commanded.

The Ghost said that all forms of energy were contained within the ‘blanket’ of the universe - all save one. Gravity waves could propagate in the extra dimensions, reaching out to the other universes believed to be stacked out there. The  Ghosts had learned to focus the gravitational energy raining into their own universe from another.

‘The energy source in the other universe is necessarily large,’ the Integumentary said. ‘Alternatively it may be a remote part of our own universe, an energy-rich slice of spacetime - the instants after the initial singularity for instance, folded back. We aren’t sure. You understand that this weapon offers us a virtually unlimited source of power. It’s just a question of tapping it. Beyond weaponry, many large-scale projects become feasible.’

Hella said, ‘I wonder what “large-scale” might mean for a species of universe-botherers like the Silver Ghosts.’

Teel said, ‘Even when we were friendly with them the Ghosts scared us, I think.’

Hex had had enough of awe. ‘Let’s talk about the target. This weapon system is in the control of the Black Ghost . . .’

Recently the Ghosts had suddenly been scoring victories against the human forces. Their tactics had undergone a revolution that must reflect a change in their command structure, perhaps their very society.

‘Humans work in hierarchies,’ Teel said. ‘Chains of command. All large-scale military organisations in the past have done so. We tend to think it’s the only way to operate, but in fact it’s a very human way to work.’

‘An evolutionary legacy of your past,’ the Integumentary said. ‘When you were squabbling apes in some dismal forest, in thrall to the strongest male—’

‘Shut up,’ Teel said without emotion. ‘Ghosts, however, have always worked differently. Their organisation is more fluid, bottom-up, with distributed decision-making. The whole of their society is self-organising.’

‘Like a Coalescence,’ Borno said with disgust.

‘Like a hive, yes.’

‘The Ghosts are this way,’ said the Integumentary, ‘because of our evolutionary past. As you would understand if you knew anything about the species you are endeavouring to wipe out.’

‘Maybe,’ Teel said, ‘but you stayed that way because it’s efficient. Even in some military applications: if you’re waging a guerrilla war on an occupied world, for instance, a network of cells can be very effective. But in large-scale set-piece battles,  which we always try to draw the Ghosts into, you need a command structure.’

‘And now they have one,’ Hex said.

‘Which makes them harder to beat. But it also makes them more vulnerable, because suddenly assassination is an effective weapon.’

Hex, intrigued, asked, ‘Why would any Ghost commit this treason? If the Black Ghost exists - if it lies behind these new effective tactics—’

The Integumentary said, ‘The Black Ghost’s is the greater treason, because of where its project will inevitably lead.’

Teel prompted, ‘Which is?’

‘To an arms race. Humans will steal or reinvent the gravity wave technology for themselves. Then we will conspire together, humans and Ghosts, to wreck the Galaxy between us. Or, worse—’

‘Ah,’ said Teel. ‘The Black Ghost will unleash such power that there won’t be anything left for the victors to take.’

‘It’s possible,’ Borno said. ‘Ghosts are single-minded. They choose a plan and stick to it, whatever the cost.’

In the training academies there was a joke about Ghosts that had the right of way to cross a road. But the transport drivers ignored the stop signs. So the first Ghost crossed, exerting its rights, and was creamed in the process. So did the second, the third, the fourth, each sticking to what it believed was right regardless of the cost. Then the fifth invented a teleport, changing physical law to make the road obsolete altogether . . .

Teel said, ‘So you want the Black Ghost eliminated before it destroys everything. Even though this may be your best chance of winning the war and of avoiding the subjugation or even extinction that would follow.’

‘Sooner extinction than universal destruction,’ the Integumentary said.

‘How noble.’

Hex said, ‘And you, Integumentary, are prepared to make the most profound moral judgements on behalf of your whole species - and their entire future?’

Borno said, ‘Who cares about Ghost ethics? They won’t need ethics when they’re all dead.’

‘You’re deranged, gunner, but you’re right,’ said Teel. ‘We don’t need to consider Ghost consciences. Our job is to consider what use to make of this strange opportunity. Certainly we need to find out more about these new Ghost variants you’ve come up against. I’ll pass this up the line to—’

‘You decide now,’ the Ghost snapped.

Borno said, ‘If you think a commodore is going to take orders from a ball of fat like you—’

‘Can it, gunner,’ Hex snapped.

‘You decide now,’ the Ghost said again. ‘You allow this crew, in this ship, to follow my instructions, or I disconnect the link.’

Hella said, ‘I guess the Integumentary has its own pressures. Imagine trying to run a covert operation like this from our side.’

‘We’ll follow your orders, whatever you say, Commodore,’ Hex said.

‘I know you will,’ Teel said dismissively. ‘But I’ve no way of assessing your chances of success - let alone survival.’

‘Our survival is irrelevant, sir,’ Jul said.

‘I know that’s what you’re taught, engineer. Perhaps there are a few desk-bound Commissaries back on Earth who actually believe that. But out here we who do the fighting are still human. The mission has a greater chance of success if you’re willing to take it on.’

‘I’m willing,’ Borno said immediately.

‘I’ve seen your file, gunner. What about those of you who aren’t psychopathically hostile to the Ghosts and all their works?’

Hella was uncertain. ‘We’re flight crew. We aren’t infantry, or covert operatives. We may not be right for the job.’

‘We’re Aleph Force,’ Hex said firmly. ‘In Aleph Force you do whatever it takes.’

‘Anyhow I don’t think there’s a choice,’ Jul said. ‘Us or nobody.’

Hella asked, ‘So what do you think, pilot?’

Hex looked into her soul. A journey into the very heart of Ghost territory - a mission that might turn the course of the war - how could she refuse? ‘I’m in.’

Jul, Hella and Borno quickly concurred.

‘I’m proud of you,’ the Commodore said.

The Ghost spun. ‘Humans!’

Hex snapped, ‘All right, Ghost, let’s get on with it. Where are we going?’

More data chattered into the Spear’s banks.




III 

The Spear of Orion swept through space. The needleship moved from point to point through hyperdrive jumps, each too brief for a human eye to follow, so that the stars seemed to slide through the sky like lamp posts beside a road. For the crew the journey was a routine marvel.

But Hex and her crew had come far from the outermost boundary of human space, farther than any human had travelled from Earth save for a handful of explorers. And every star they could see must host a Ghost emplacement: if humanity was turning the Galaxy green, then this rich chunk of it still gleamed Ghost-silver. But the Spear remained undisturbed.

‘It’s eerie,’ engineer Jul said. ‘Ghosts should be swarming all over us.’

Hex said, ‘The Integumentary promised to make us invisible to the Ghosts’ sensors, and it’s keeping its word.’

Jul, a practical engineer, snorted. ‘I’d feel a lot more reassured if I knew how.’

Borno said, ‘What do you expect? Ghosts don’t give you anything.’ His pent-up rage, here in Ghost territory, was tangible.

They sailed on in tense silence.

Borno had been born between the stars. His ancestors, who called themselves ‘Engineers’, had fled Earth at the time of an alien occupation. With no place to land the refugees had ganged together their spacecraft and found ways to live between the stars, through trading, piloting, even a little mercenary soldiering.

When the Third Expansion came, Borno’s Engineers had been one of a number of peripheral cultures recontacted by the Coalition, the new authority on Earth. But the Engineers had also forged tentative links with the Silver Ghosts, who were undergoing their own expansion out of the heart of the  Galaxy. For a time the Engineers had profited from trade between two interstellar empires. They even welcomed small Ghost colonies on their amorphous islands of relic spacecraft and harnessed asteroids.

But then Navy ships came spinning down to impose Coalition authority on the Engineers’ raft culture. There had been a strange period when autonomous Ghost enclaves had been granted room to live under the new regime: Silver Ghosts, living under Coalition authority. But the Ghosts had been taxed, marginalised and discriminated against until their position was untenable. Their maltreatment had led to a rescue mission from Ghost worlds - and that had led to one of the first military engagements of the long Ghost Wars, fought out over the Engineers’ fragile raft colony. Among the Engineers, many had died, and the rest had been dispersed to colonies deeper within Coalition space.

All this was centuries ago. But Borno’s people had never forgotten who they were and where they had come from; they still called themselves ‘Engineers’. And in their minds it had been Ghost aggression that had resulted in the deaths of so many and the loss of an ancient homeland.

Hex reflected that it would do no good to try to explain to Borno that it had been Coalition policy that had precipitated that defining crisis in the first place. And besides, Borno’s wrath was useful for the Coalition’s purposes. In a war that spanned the stars, he was not unique.

‘Heads up,’ Hella said. ‘I have a visual. Theta eighty-six, phi five.’

Their destination was dead ahead.

 

Hex saw a double star: a misty sphere that glowed a dull coal red while a pinpoint of electric blue trawled across its face.

The Spear’s crew had had to find their way here by dead reckoning. This system didn’t show up in the Navy’s data banks. After fifteen centuries of the Third Expansion, the Commission for Historical Truth believed it had mapped every single one of the Galaxy’s hundreds of billions of stars, human-controlled or not - but it hadn’t mapped this one.

Anomaly or not, somewhere in this unmapped system, the  Integumentary had promised, the crew of the Spear would find the Black Ghost.

Gunner Borno said hastily, ‘We’re crawling with Ghosts.’

Hex checked her displays. All around her were Ghosts: their ships, their emplacements, their sensor stations and weapons platforms. The whole system was like a vast fortress, defended to a depth of half a light year from that central double sun, with more monitoring stations and fast-response units even further out.

‘None of them are reacting,’ Jul said, sounding disbelieving. ‘Not one unit.’

Hex said, ‘Then forget them. What are we looking at?’

Jul said, ‘I’ve seen systems like this before. That blue thing is a neutron star, right?’

‘Yes,’ Hella said, ‘Actually a pulsar . . .’

Once this had been a partnership of two immense stars - until the larger, too massive, had detonated in a supernova explosion, for a few days outshining the whole Galaxy. Its ruin had collapsed to form a neutron star, a sun-sized mass compressed down to the size of a city block. As it spun on its axis a ferocious magnetic field threw out beams of charged particles to flash in the eyes of radio telescopes: it was a pulsar.

As for the supernova’s companion, the tremendous detonation stripped away most of its outer layers. Its fusing core, exposed, had not been massive enough to maintain the central fire. The remnant star had subsided to misty dimness.

Hella said, ‘But the system is actually still evolving. That pulsar is dragging material out of the parent.’ She displayed a false-colour image that showed a broad disc, material the pulsar’s gravity had dug out of the larger star’s flesh and thrown into orbit.

‘So that star blew its companion up,’ Borno said, ‘and now it’s taking it apart bit by bit. What a dismal place this is.’

‘And yet,’ Hella said, ‘this system has planets. Two, three, four - more off in the dark, they surely don’t matter. It’s the innermost that has the most Earthlike signature: air, liquid water, oxygen, carbon compounds. Smaller than Earth, though.’

Across human space people always spoke of Earthlike worlds, though few of them had ever seen Earth; the mother planet remained the reference for all her scattered children.

The original binary could have hosted Earths, if they were far enough from the brilliance of the central stars. No biosphere could have survived the supernova detonation, but once the system became stable again, any surviving worlds could have been reborn. Comets or outgassing could create a new atmosphere, a new ocean. And life could begin again, perhaps crawling out of the deepest rocks, or brought here by the comets - or even delivered by conscious intent; this was a Galaxy crowded with life. How strange, Hex thought, a planet that might have hosted not one but two generations of life. She wondered if its new inhabitants had any idea of what went before - if those doomed by the supernova had managed to leave a trace of their passing, before being put to the fire.

‘But that pulsar is still chipping away at the red star,’ Jul said. ‘The sun is failing.’

‘And if there are Ghosts here they are suffering.’ Borno snarled. ‘Good.’

Hella called, ‘There isn’t much off-world, but I can see one large habitat orbiting the innermost planet.’

‘Then that’s our destination.’ Hex set up an approach trajectory. She felt the needleship’s intrasystem engines thrumming around her, powerful and secure, and the dim red sun swept towards them.

Borno said, ‘Pilot, your trajectory will take us right through the thick of the Ghosts.’

‘Gunner, they either see us or they don’t. We may as well walk in the front door.’

Borno said tensely, ‘Trusting a Ghost with our lives?’

‘That’s always been the deal.’

‘You mean,’ Jul said, ‘the whole mission’s always been halfassed. ’

‘Stay focused,’ Hex murmured.

‘Closest approach,’ Hella called now.

The star ballooned out of the dark. Its dim photosphere bellied beneath Hex’s blister, churning dully, disfigured by huge spots. A pinpoint of electric blue rose over the crimson horizon of the parent, casting long shadows through the columns of glowing starstuff that its gravity hauled up from the body of the parent star.

‘Sunrise on a star,’ Borno said. ‘Now there’s something you don’t see every day.’

‘But we’ve got more anomalies,’ Jul reported. ‘The parent’s composition is all wrong. Too much hydrogen, not enough metals. Younger stars incorporate the debris of earlier generations, fusion products, heavy elements like metal, carbon. It’s as if this star is too old - only by a million years or so, but still—’

‘I’ll tell you something stranger,’ Hella said. ‘This star system may not be in the Coalition catalogues, but it’s a near-identical twin of a system that is.’ She brought up an image of another system, another red star with a bright blue companion pulsar; Hex saw from the accompanying data that the system’s orbital dynamics were virtually identical. Hella said, ‘This other star is in Ghost space too. Only a few tens of light years away.’

Hex let all this wash through her. You weren’t wise to block information flows, especially when you were flying into the unknown like this. But she couldn’t see an immediate relevance in these stellar mysteries.

She was relieved when the twin stars fell away, the needleship climbed back out of the parent star’s gravity well, and the target planet came looming out of the dark.

Unlike the rest of her crew Hex had been brought up on a planet, only a few light years from Earth itself. But even to her eyes this little world looked strange. Huddled close for warmth, it kept one face to the parent star. The subsolar point on the daylight hemisphere, where the sun would be perpetually overhead, must be the warmest place on the planet. Hex made out climatic bands of increasing dimness sprawling around that central point, so that the face of the planet was like a target, bathed crimson red. And on the dark side, illuminated only by starlight, she glimpsed the blue tint of ice.

As the needleship swung closer, she made out more detail on the sunward side: dark patches that might have been seas, broad crimson plains, and here and there a bubbling grey that was the characteristic of habitation, cities. But sparks crawled over the terminator, the boundary between day and night, and where they landed fire splashed.

Jul murmured, ‘What are we getting into here? It looks like a war between the day and night sides.’

Hella said, ‘That big orbital habitat is by far the highest technology on or around the planet. The materials, the trace radiation - it looks like it’s the only example of modern Ghost technology here.’

‘If the Black Ghost is anywhere,’ Hex said, ‘that’s where it will be. Fix the course, navigator—’

The Spear shuddered and spun crazily, that faint sun and its huddled world whirling like spectres. Hex’s blister lit up with alarm flags, flaring bright red.

She barked out commands and wrestled with her joystick. ‘Report!’

‘It was g-waves,’ Jul called back. ‘Just like the beams they used back on 147B.’

‘Were we targeted? They aren’t supposed to be able to see us.’

Hella said, ‘The whole system is crisscrossed by the beams. We just ran into one.’

‘A defensive measure?’

‘I don’t know. Maybe. Or something to do with the stellar system itself—’

Borno said, ‘We have company. Theta thirty, phi one hundred. They are coming out of that habitat.’

A swarm of palette-ships came swooping down on the Spear. Maybe it had been too much to expect the Integumentary’s shielding to survive the g-wave buffeting.

Grimly Hex fought with the still-spinning ship. ‘Open up the weapons ports.’

‘Half of them are off-line,’ Jul called back. ‘And our sensors are blitzed too. Right now we’re de-fanged, pilot. Give me two minutes and—’

The first shot sizzled through space only a couple of kilometres from the Spear’s nose.

‘We don’t have two minutes,’ Hex snapped. ‘Options. Come on, guys!’

‘Fight!’ Borno called.

‘Run,’ said Jul.

‘Abort to the planet’s surface,’ advised Hella.

At last Hex got the spin under control. But the face of the planet was a mottled crimson shield before her. More alarms lit up as the needleship sensed the first touch of this world’s thin  atmosphere. ‘Looks like we don’t have much choice.’ She hauled on her controls, turned the needleship so its nose pointed down into the atmosphere - and she lit up the intrasystem drive to hurl the ship into the cover of air. A ball of light engulfed the Spear, atmospheric gases ionised and driven to white heat. In the blisters the inertial control held, more or less; Hex and her crew felt only the mildest of judders as they fell into the air of an unknown world.

All this in utter silence.

‘We’re kind of lighting up the sky here, pilot,’ Borno called.

Hex said, ‘It will get us down quicker. The ground proximity sensors will pull us out before—’

‘Sensors are off-line,’ Jul reminded her hastily.

‘Oops,’ said Hex. She hauled on her joystick.

‘Land below us,’ Hella called. ‘Now over ocean—’

Hex’s blister filled up with crash foam, embedding her like a wrapped-up doll, so tight she couldn’t move a finger. She felt nothing as the Spear of Orion cut a tunnel through an ocean a half-kilometre deep, and then, before the waters had even closed, gouged a crater fifty kilometres across in the soft rocks of the ocean floor.

 

Her crash foam shattered, broke up and fell away.

She was floating. She was surrounded by misty grey-green air, illuminated by dim slanting light - no, not air, she realised as she tried to move her limbs. This medium was water. Thankfully her skinsuit was holding.

She looked around. Flecks of her crash foam fell away. Of the needleship, her crew, there was no sign in this murky soup. The Spear of Orion had been her first command, and now it was gone in seconds.

And here she was, immersed in an unknown sea. Hex’s world was largely untamed. Her people, like humans everywhere, were drawn to the sea, but you never went swimming, for the ocean was full of monsters. She didn’t even know how deep she was - or which way was up. For a moment panic bubbled, and she thrashed, wasting energy, until she forced herself to be still.

She ordered her skinsuit to use the planet’s gravity field to find the local vertical. Then, when it was oriented, she made  the suit climb. She glimpsed the ocean’s scummy meniscus an instant before she broke through into the air, to her huge relief.

She rose into a crimson sky, where a misshapen sun hung low. Beneath her the ocean looked black, oily, and huge, languid low g-waves crossed its surface. But she could see, deep down beneath the waters, a pale pink glow that must be the crater they had made.

Another skinsuit broke the surface, popping up like a balloon. Then a third, and a fourth. Hex made them sound off and report on their status. Everybody was unscathed, physically anyhow. They bobbed over the surface of the ocean, four drifting people in bright green suits.

‘The Spear has had it,’ Jul said. She downloaded to Hex a last data squirt from the dying ship.

‘We’re stranded,’ Hella said gloomily.

‘We still have weapons in our suits,’ Borno said.

Hex said, ‘If we can find anybody to shoot at.’

Jul pointed down at the ocean. ‘Pilot - what’s that?’

Something moved, just under the surface. Larger than a human, amorphous, dimly glimpsed, it seemed to be moving purposefully.

Hex could hear her mother’s voice: There are monsters in the sea. ‘My turn to be phobic,’ she murmured.

Hella said, ‘What? . . . Look. It’s breaking the surface.’

Hex glimpsed sleek flesh humping above the water. Then something like a limb protruded. Hex flinched; it was as if the limb had reached for her.

‘I can’t make out its shape,’ Borno said.

‘Maybe it has no fixed shape,’ Hella said. ‘I’ve read some creatures of the seas are like that.’

‘But it’s a toolmaker,’ Jul said calmly. She pointed. ‘It’s wearing a kind of belt.’

All this seemed utterly horrific to Hex. That limb, muscular, equipped with suckers and fine manipulators, continued to writhe in the air.

‘You know,’ Hella said, ‘I think it’s beckoning.’

‘To us?’

‘Of course to us. I think it wants us to follow it - to the land, probably.’

‘What land?’ Jul asked.

Hella sighed. ‘Some navigator you would make. Over there.’

There was a dark shading on the horizon.

Hex’s sharp pilot’s eyes picked out sparks descending from the sky. ‘We’re out of time.’

‘They’re tracking the wreckage of the ship,’ Jul said.

‘We stand and fight,’ Borno snarled.

‘Not here,’ Hex snapped. ‘Not now. Borno, we can’t win.’

‘We should follow the swimming thing,’ Hella said. ‘It might help us.’

‘You think so?’ Jul asked.

‘It’s clearly smart. And it’s trying to help us right now. Why not?’

Hex looked down with huge reluctance at the blank surface of the water, the uncharted depths beneath. ‘We don’t have a choice,’ she told her crew, and herself.

She flipped in the air and plunged head-first back into the water. Her suit’s systems whirred as it sought neutral buoyancy, and made her legs kick. Her tell-tales showed her that her crew followed her in: one, two, three.

They all struggled through the water in pursuit of the ‘swimming thing’.




IV 

Hex woke. She was reasonably comfortable, even warm. But when she looked up, she peered out through a translucent bubble-wall at the roof of a cave.

She stretched, sat up.

By the light of a suit lamp, the others were already eating. They sat around suit backpacks that glowed green, giving off light and warmth. Breakfast was a slab of sticky, green, manufactured by a backpack from the organic produce of this world’s ocean, washed down by a visor-full of water.

On staggering into this sea-shore cave Hex had inflated her own suit to form this bubble-tent. If you looked carefully you could see the suit’s seams, even one stretched-out glove. Inside, the crew had stripped off their suits, pooled their backpacks, and slept, lying on one stretched-out suit while blanketed by another. They had needed time for some essential maintenance, of themselves as much as their suits.

In the mouth of the cave, beyond their shelter, a fire burned fitfully, hampered by poor convection in the low gravity. Oddly the flickering glow of the fire seemed more human than the pale green of the suit lights, but it had been built by an utterly alien being.

It was odd for Hex to have her crew together like this. She had spent most of the last year with them, but for most of their time together they were sealed up in their blisters. Now here they were, stripped down to their heated undergarments, all crammed in. Borno, the only man, was bulky, big-boned, hard-muscled. She imagined him spending hours honing his body so he could take down Ghosts hand on hand if he had to. Hella was smaller, thin, morose and anxious, but possibly the smartest of the three. Jul looked a little overweight; maybe she had been skimping physical exercise. Of course the fact that the lower half of her body was a clunky prosthetic didn’t help.

And then there was Hex - the youngest, she uncomfortably reminded herself.

Borno groused, ‘We’re interstellar warriors and we’re reduced to this. Stuck in a cave like animals. You can’t even tell if it’s morning or night.’

‘It’s always day here, dummy,’ Hella said. She sounded tired, drained; she chewed on her food tablets without enthusiasm.

‘Lethe, you know what I mean. It’s morning somewhere . . .’

Restless, Hex made her way to the wall of her suit-tent. They were in the northern hemisphere, but the cave was oriented south, so she could see the twin suns, a glum red blur with that spark of bright blue crawling over its face. It was strange to think that the double star never moved from its station in the sky, as if nailed there. The ground was worn, a thin soil lying over the melted bedrock that was all that had survived a supernova torching. The air was less than a fifth Earth’s pressure: too thin for them to breathe, but enough to transport sufficient heat around the planet to keep all the water, and indeed the air itself, from freezing out on the dark side.

And on this small world, in this thin air, there was life.

Hex made out gaunt silhouettes standing on a low ridge. They looked like antennae, with dishes turned up to the sun. They were plants, something like trees - but they were colony organisms, with the leaves independent creatures, roosting on  the branches like birds. The pool of shadow behind that ridge hadn’t been touched by sunlight for a million years.

‘We’ve got company,’ Hella murmured.

A puddle of slime, glistening in the low sunlight, flowed in over the cave floor. It gathered itself up into a rough pillar and let fall a belt stocked with tools of stone and metal. Unstable and oozing, it seemed to warm itself by the fire, and pseudo-pods extended to hurl a little more fuel onto the flames. Then it collapsed again and came slithering over the floor of the cave towards the humans’ shelter. It dumped organic produce by the translucent wall: what looked like seaweed, and even a fish, a triumph of convergent evolution.

This was the crew’s only ally on this strange world.

His name for himself had translated as Swimmer-with-Somethings, the ‘somethings’ being an aquatic creature they hadn’t been able to identify. Close to, he looked disturbingly like a flayed human, immersed in a kind of gummy soup within which smaller creatures swam. The ‘he’, of course, was for the crew’s convenience, though there might have been genders among the myriad creatures that made up this composite animal.

The motile puddle pushed a membrane above its oily meniscus, and Hex heard soft gurgling sounds.

Hella studied her suit’s translator box. ‘He says—’

‘Let me guess,’ said Hex. ‘ “More food.” Tell him thanks.’ She meant it. The humans couldn’t eat the native life, but the biochemistry was carbon-based, and their suits’ backpacks were able to use this raw material to manufacture edible food and to extract water.

Hella murmured into her unit, and the membrane pulsed in response. They had been surprised how easy it had been to find a translation. Swimmer’s speech pattern was similar to some variants of the Ghost languages which humans had been studying for centuries, an odd fact which Hex had filed away as one of the many puzzles to be resolved about this place.

Engineer Jul was fascinated by the creature’s biological organisation. ‘Look at that thing. He’s obviously a colonial organism. Every so often all the components go swimming.’ She pointed. ‘Those little blobs look like algal cooperatives. Powered by capillary action, probably. But these “algae” are jet  black - probably something to do with the photosynthetic chemicals used in the local ecology. I’m not sure what those little swimming shrimp-like creatures are for . . .’

Swimmer had a skeleton of something like cartilage, and ‘muscles’, pink and sinewy, adhered to it. But the cartilage itself was independently mobile. And now a ‘muscle’ detached itself from its anchor, swam to the surface of the slimy pool into which Swimmer had deliquesced, and opened a mouth to breathe the air.

Borno’s face contorted. ‘How gross.’

‘More gross than a Ghost?’ Hex asked.

He turned to her, his eyes stony. ‘Well, now, that’s the question, isn’t it? We know the Ghosts are some kind of colony creature too. And we know that this wriggling, dissolving thing speaks a kind of basic Ghost language. I think it’s time we asked him what is going on here - and what he has to do with the Ghosts.’

‘He may not know,’ Jul warned. ‘He is technological, but primitive. And we may turn him against us.’

Borno snapped, ‘So what?’

‘I think Borno’s right,’ Hella said. ‘We’re not getting anywhere sitting in here. We have to take a few risks.’

‘If he knows who’s shooting at him from the nightside,’ Borno said, ‘it would be a start.’

Hex considered. She had been trained by the Commissaries in alien psychology - or at least, how to manipulate it. ‘We humans are very self-centred,’ she said. ‘Everything revolves around us. But for Swimmer, we’re peripheral. He doesn’t care what we want, even where we came from. He’s helping us stay alive for his own reasons - and that’s our angle. Hella, try asking him why he’s helping us.’

Hella murmured into her translator unit.

He was helping them, Swimmer replied, because they were the enemies of his enemies.

 

Swimmer didn’t know that the ecology that had spawned him was the second to have arisen on this battered world.

His sun was dark and cold to human senses, but to the creatures that evolved in its ruddy light it was a warm steady hearth. ‘In fact,’ Hella said, smiling, ‘Swimmer doesn’t believe  that life on a planet like Earth is possible. A dazzling sun, a daily cycle of light and dark, seasons, ice ages - how could any ecology evolve in such a chaotic environment?’

Life here, though, had taken a different route to Earth. The continued cooling of the sun had exerted a selective pressure to huddle, to share, to keep warm. Here large animals were rare, cooperative organisms the norm.

Hex had never seen another of Swimmer’s kind, but it seemed he joined with others in the depths of the sea. There the bits that made up the people danced in their own eager matings. And if you came out of the great merging with a slightly different set of subcomponents, so what? Hex suspected that ‘identity’ meant something rather different to these people than to her own.

When intelligence evolved among Swimmer’s predecessors, their biology shaped everything they did. Unlike humans their politics was a matter of cooperation rather than competition, though there could be disagreements, even wars. They crawled out onto land - surely the low gravity helped them with that conquest - where there were raw materials to be shaped, power sources like fire impossible under water. Their different origins shaped their technology. They discovered a genius for moulding themselves and their coevals; these people were capable of advanced biochemistry, though their physical technology was no more than Iron Age.

They had even managed to achieve spaceflight. A handful of Swimmer’s people cloaked themselves in a new kind of hide, a tough, silvered skin capable of retaining inner heat while resisting the harsh radiations of space. In time ice moons and comet nuclei had become home to a new variant of Swimmer’s kind, who rarely visited the home planet.

But all the while the pulsar continued its slow, lethal work of slicing away the substance of the sun.

As this story unfolded, the Spear crew exchanged glances of recognition.

It had become increasingly clear that a crisis was approaching. A decision emerged from the interconnected councils of the people. The interplanetary wayfarers were summoned home. The most technologically advanced of their kind, perhaps they could find a way to save the world.

The space-hardened wayfarers returned. By now the ice cap on the nightside, hard and cold, was not so different a habitat from the ice moons they had made their home. But they found they resented being begged for help by those they regarded as a primitive, weaker form. They saw ways to use this fat rocky world for their own purposes - and all the better if the murky atmosphere and muddy oceans were frozen or stripped off.

Bringing the spaceborne home was a catastrophic mistake. They had diverged too much from Swimmer’s kind. There were two species now, too far apart, competing for the same space. Conflict was inevitable.

The nightsiders were outnumbered by the daysiders, but were far more technologically advanced. For centuries they had been launching missile after missile over the terminator, from the dark to the light. At first the daysiders had fought back; epic invasions of the night had been launched. But as its cities and farms were devastated, the thin material base of the dayside crumbled. By now only scattered survivors, like Swimmer, remained. They mounted guerrilla actions against nightside patrols. But they knew the war was lost, and their future with it.

And recently, as if they had not suffered enough, a new peril had arisen, when a new light crossed the sky.

‘The habitat of the Black Ghost,’ Borno said grimly.

Suddenly the simple ships of the nightsiders had been equipped with faster drives and still deadlier weapons. Swimmer, with a resigned acceptance, had come to believe that his people’s time was up - until, in the form of the humans, he had stumbled on his own miracle from the sky.

Hex was distracted by a shadow crossing the cave mouth.

Hella was growing excited. ‘Pilot, I think I’ve figured it out—’

‘Shut up,’ Hex hissed. The shadow crossed again. Now she was sure: it was a palette-ship, and four, five, six Ghosts, angular rhomboids, rode it menacingly. Hastily she shut down their packs, and made her crew lie flat. Even Swimmer lay still in his puddle of slime.

The palette paused briefly at the cave mouth, but anything within was hidden by the fire. With a careless burst of an  energy weapon the Ghosts smashed Swimmer’s hearth, scattering its fuel. Then the palette moved on.

The crew stood up cautiously.

Borno said, ‘So they’re looking for us. We have to get out of here.’

Hella grabbed his arm. ‘Not before you listen to me. I’ve worked it out. This world is—’

‘The home world of the Ghosts,’ Borno said, dismissively. ‘And this is their origin, from a million years back or so, somehow brought forward in time. Isn’t that obvious?’

Not to Hex. Her jaw dropped; she deliberately closed it.

Jul was figuring it out too. ‘Yes, yes. Swimmer speaks a variant of one of their languages. Ghosts are cooperative organisms, just like Swimmer. Even their hides were once independent creatures—’

‘Every Ghost is a whole ecology in a sack,’ Borno murmured, repeating training-ground lore.

Hella said, still excited, ‘We even found a copy of this system thirty light years away! That must be the present-day copy - this one is dredged up from the past . . .’

Jul said, ‘The “primitive” Ghosts must come from this world. The Black Ghost recruited them here.’

‘Maybe that’s why this was done,’ Borno said darkly. ‘The Black Ghost has tapped its own deep past for raw material for the war with humans. When Ghosts told us about their origin they never mentioned this devastating civil war, did they? Funny, that.’

Hella turned to Hex. ‘Pilot? You’ve been very quiet. What are you thinking?’

Hex looked at her, abstracted. ‘About time travel.’ Humans had achieved time travel, of course. Every faster-than-light ship was a time machine, and it was said that in the old days the legendary hero Michael Poole once travelled through time in a wormhole. ‘We’ve sent a few people, a ship or two, through a few centuries. But the Ghosts have brought a star system, a whole system, up through a million years.’

That sobered them.

Jul said, ‘The Integumentary did say that their new extra-dimension technology was opening up vast energy sources for them.’

‘Yes. But I never dreamed it would be capable of something like this.’

‘And,’ Borno said coldly, ‘it’s in the hands of the Black Ghost.’

‘So we have to stop it,’ Hex said. The others nodded, determined.

‘All right,’ Hella said. ‘But how? We’re still stuck in this cave.’

‘We have to get off the planet,’ Hex said. ‘And as far as I know the only launch capabilities are the nightsiders’.’ She considered Swimmer. She wondered if he knew he had been projected into the farthest future of his own kind. ‘Hella, do you think your new friend could help us get across the terminator?’




V 

Under the guidance of Swimmer-with-Somethings, they journeyed north. They would cross into night somewhere near the planet’s spin pole.

The journey took them days - Earth days. They travelled out of sight of the ur-Ghosts, as they took to calling them, these cousins of Swimmer hardened for space but not yet of the optimal spherical form they would reach later. They clambered through tunnels, along the shadowed floors of deep ravines, and swam under the sea, their suits’ inertial control packs labouring to keep up with Swimmer’s economical motions. When they stopped, while the humans tended their blisters, Swimmer huddled in a gelatinous mass in any sunlight he could find, or, if they were in the ocean, he discorporated with exuberant relief. It was a mystery to Hex how the little shrimps and algae and amphibians that made up his body knew when to come back, and how to reintegrate.

As they forged steadily north the sun slid down the sky, and the shadows stretched long and deep. In the dimming sky Hex glimpsed stars, and the single bright pinpoint, steadily tracking, that was the Black Ghost’s habitat.

At last they came to a place where the sun sat on the horizon, glowing like hot coal. It looked as if it was about to set, but of course it never would. Life was sparse at this high  latitude. An analogue of grass spread across the ground, though its native photosynthetic chemicals made it black, not green. But nothing grew in the long shadows, on this world where every shade was permanent.

Swimmer left them here. Unable to tolerate freezing temperatures, he could go no further. ‘Fight well for me,’ he said to them through Hella’s translator box. Then he squirmed away, like rainwater disappearing down a drain.

Hex looked north into the darkness. She saw motion: palette-ships, patrolling this boundary between day and night.

Borno pointed. ‘There are structures over that way.’

‘Let’s get on with it,’ Hella said tautly.

Following Borno’s lead, they walked into the night. Hex could sense Jul’s fear, Hella’s tension, and Borno’s grim, bloody determination.

The sun disappeared altogether. They passed a few last trees, so tall that their leaves blazed in sunlight while frost gathered on their roots. ‘Interesting bit of biomechanics,’ Jul said nervously. ‘They must have evolved to exploit the temperature differences between their crowns and their roots. And I guess these last trees must be as tall as this stock can grow, otherwise—’

‘Shut up,’ Borno hissed.

They came to a wall. It was just a heap of what looked like sandbags, glowing silvery in the dim light. They crouched behind this and cautiously peered at the structures that lay beyond.

Hex saw a kind of city, spun out of silver and ice, resting on a black velvet landscape. Necklaces swooped between cool globes, frosted, icicles dangling. Sparks of light drifted between silvered domes: Ghosts, or ur-Ghosts. The place had an organic look, as if it had been grown here rather than planned. But there was nothing of Swimmer’s vibrant, swarming physicality to be seen in this chill place.

This was a typical Ghost colony. Ghosts stayed away from the heat of stars, but they had remained planet-dwellers; they tapped a world’s geothermal heat for their energy, just as they evidently had on this, their own freezing world. And their colonies always had this tangled, unplanned look.

There were anomalies, though. On a slim spire that towered  over the reef-city, a light pulsed steadily, brilliant electric blue. And at the very centre of the township a squat cylinder brooded. Hex’s suit sensors told her this was merely the upper level of a complex dug deep into the ground, where thousands of Ghosts swarmed. This fortress, very unlike Ghost architecture, was the work of the Black Ghost, obvious even here, just inside the boundary of night.

Borno tapped Hex on the shoulder and pointed.

A handful of ur-Ghosts swarmed around a palette-ship on the ground. The Ghosts’ forms were variants of parallelepipeds, like slanted boxes. They were really quite beautiful, Hex thought, their facets flashing like mirrors in the starlight as they worked.

Borno whispered, ‘Four of them, four of us. We can take them out. And then we can grab that palette-ship and get to orbit.’

Jul hissed, ‘We only just crossed the terminator. Maybe we should go further before—’

‘What’s the point? We came here to find a way off the planet. There’s our opportunity.’ He raised his hand, holding a knife.

Hex said, ‘Borno is right. The longer we hang around the more chance we have of getting caught. Let’s do this. There’s a blind side over there, to their right. Borno, if you take Jul and head that way, Hella and I can—’

Hella cried, ‘Look out!’

The wall behind Hex’s back suddenly gave way, and she was tipped onto the cold ground. When she looked up she saw that the ‘sandbags’ were suspended in the thin air, heavy, rippling sacks swarming over her head. There must have been fifty of them, more.

This ‘wall’ had a been a reef of ur-Ghosts, huddled together. She should have known, she thought; she had seen their space-filling antics in combat. What a stupid mistake.

The ur-Ghosts descended.

Borno screamed, ‘Weapons!’ Snarling, his blade in his hand, he was trying to get to his feet.

Hex raised her arms. Her suit weapons powered up.

‘Don’t fire.’

The ur-Ghosts went limp, quivered, and fell. It was like having sacks of water dropped on you from a height. Hex’s  suit turned rigid to protect her. Then the crew of the Spear fought their way out from the heap, shoving the floppy sacks away with a whir of exoskeletal multipliers.

Beyond this chaotic scene a Ghost hovered, bobbing gently with a delicacy that belied its mass. It was one of the modern kind, a smooth, seamless sphere. Borno raised his blade, but Hex grabbed his arm.

‘You are the Ghost we met. The Integumentary. You’ve dogged us all the way.’

‘Yes. From one blunder to another. I am here to ensure the success of the mission. I hoped I wouldn’t have to reveal myself; I hoped in vain. I never believed you would be so stupid as to hide behind a stack of warriors.’

Jul looked around at the limp ur-Ghosts that lay like immense raindrops on the ground. ‘Why do they cluster like this? You don’t.’

‘Perhaps it’s a relic of their past,’ Hella said. ‘Swimmer congregated with his kind. These strange forms long to do the same.’

‘Now they know you are here,’ the Ghost said. ‘The Black Ghost and his hierarchy. They know I am here. You have little time. I suggest you hurry to the transporter you chose.’

They clambered past the heaps of fallen Ghosts and ran.

The four ur-Ghosts who had been tending the palette-ship had fallen like the others. When Borno reached the first of the ur-Ghosts he raised his knife, preparing to cut into its hide.

‘It is dead,’ the Integumentary said quickly. ‘I had to kill it. I had to kill them all.’ It hovered over the fallen ur-Ghosts, its movements agitated.

Borno, his knife still raised, laughed. ‘You killed your own kind, dozens of them, to aid an enemy that is determined to eradicate your species. You really are screwed up, Ghost.’

‘I serve a cause beyond your comprehension.’

‘Oh, really? Comprehend this.’ Borno plunged his knife into Ghost hide. A watery fluid, laced with red blood, spilled out onto the cold ground.

‘I told you it is dead,’ said the Integumentary.

‘I know,’ Borno said. With an effort he ripped back the ur-Ghost’s skin, exposing glistening muscles, organs. ‘Pilot, we can ride this ship up to orbit, but do you think the Black Ghost  will let us just sail in? We’ll wrap ourselves up in this stuff. Camouflage. Come on, help me.’

Jul said, ‘That’s repulsive.’

Borno shrugged and carried on cutting.

Such an unsophisticated ploy would never work, Hex thought. But maybe they could use a little psychology, let the Black Ghost think it had won a victory. She stepped forward, chose an ur-Ghost of her own, and took her knife from its sleeve on her leg. ‘Let’s get it over.’

The Integumentary spun, agitated. ‘You humans are beyond understanding.’

‘Which is why you hired us to do your dirty work,’ Borno snapped, contemptuous.

As she worked Hella said, ‘Integumentary - what is that?’ She pointed at the tower that rose from the Ghost city, with its electric-blue light pulsing at its tip.

The Ghost said, ‘You understand where you are, what world this is. In these times, my ancestors understood full well that it was the pulsar that was destroying their sun. So they venerated it. They made it a god. They called it—’

Hex’s translator unit stumbled, and offered her a range of options. Hex selected Destroyer.

Hella said, ‘Fascinating. Humans have always worshipped gods who they believed created the world. You worship the one that destroyed it.’

‘It is a higher power, if a destructive one. It is rational to try to placate it. All intelligent creatures are shaped by the circumstances of our origins.’

Borno sneered. ‘It’s terrible for you to be brought here, isn’t it, Ghost? To confront the darkest time of your species. You’d prefer to believe it never happened. And now humans are learning all about it.’

The Ghost spun and receded. ‘You haven’t much time.’

Borno had already got the skin off his ur-Ghost. An independent entity in its own right, it was flapping feebly on the cold ground, and the ur-Ghost’s innards were creatures that flopped and crawled. Borno kicked apart the mess with a booted foot.




VI 

The cup-shaped indentations in the surface of the palette-ship were just shallow pits. Hex had to sit cross-legged.

Borno set up an ur-Ghost hide over her, like a crude silvered tent. Hex was sealed in the dark. The hide, freshly killed, was still warm, and she felt blood drip on her back. But she shut her suit lamp down, set her visor to show her the exterior of the ship, and tried to forget where she was.

The palette-ship turned out to be simple to operate. After all, analysts in military labs had been taking apart Ghost technology for generations. All Hex had to do was slap her gloved palms flat against the palette’s hull, and her suit found a way to hack into its systems. Experimentally she raised her arm. The palette lifted, tipped and wobbled, a flying carpet on which they were all precariously sitting. But then the inertial control cut in properly, interfacing with their suits’ inertial packs, and she felt more secure.

‘Some ride this is going to be,’ Borno said.

‘Yes, and then what?’ Jul snapped.

‘We’ll deal with that when it comes,’ Hex said. ‘Have your suit weapons ready at all times.’

‘I think we’d better get on with it, pilot,’ Hella murmured.

Hex, through her visor’s systems, glanced around. She was a hundred metres above the ground, and the Ghost city was laid out beneath her, a chaotic tangle of silver cables. She could still see the bloody smears that were all that was left of the ur-Ghosts they had skinned. And silvery sparks were converging.

Hex called, ‘Everybody locked in? Three, two, one—’ She raised her arm again, and the palette shot skywards.

 

From space the extent of the ur-Ghosts’ betrayal of their cousins was clear. Their chrome-dipped cities clustered over every scrap of land, with only the ghostly blue-white of the ice cap left untouched. No wonder this terrible fratricidal episode was expunged from the Ghosts’ racial memory.

‘Pilot,’ Hella whispered. ‘The habitat. Theta ninety, phi twenty.’

Hex looked ahead. Riding high above the icy nightside clouds a structure was rising. At first glance it looked like  typical Ghost architecture, a mesh of silver thread. But Hex made out a darker knot at the centre of the tangle.

So this was the bastion of the Black Ghost. It was no more than a kilometre away.

‘End game,’ Borno said softly.

‘Let’s move in.’ Hex raised her arms, and the platform slid forward.

Suddenly palette-ships came rushing out of the tangle like a flock of startled birds.

Jul cried out, ‘Lethe!’

Hella said tightly, ‘They’re going around us, pilot. Hold your line. Hold your line!’

Hex ground her teeth, and kept her hands steady as a rock. The fleet swarmed around her and banked as one, swooping down over the limb of the planet.

‘You’ve got to admire their coordination,’ Hella said. ‘I’ve never seen Ghost ships move like that.’

‘That’s the influence of the Black Ghost,’ said Borno.

‘They’re heading for the dayside,’ Jul murmured. ‘Swimmer and his people are going to get another pasting.’

Hex said firmly, ‘Then let’s see if we can put a stop to it.’

They covered the remaining distance quickly.

The palette slid into the habitat, among threads and ducts; it was like flying into the branches of a silvered tree. Though individual ur-Ghosts slid around the inner structure, nothing opposed them.

Soon the clutter of threads cleared away, and the big central bastion was revealed. It was a sphere, black as night, kilometres across. In the jungle-like tangle of Ghost architecture it didn’t fit; it was alien within the alien.

‘That wall is a perfect absorber of radiation,’ Jul called. ‘A black body.’

‘You see what this is,’ Borno brayed. ‘The Black Ghost built its central bastion in its own image. What arrogance!’

Hella murmured, ‘Haven’t human rulers always done this?’

Hex said, ‘I’m hoping we can use its arrogance against it.’ She inched forward cautiously. Still they weren’t challenged. The hull of the bastion was a smoothly curving blankness before her, reflecting not a photon of starlight. She sensed the Black Ghost in there somewhere, watching, drawing out the  moment as she was. ‘Come on, you bastard,’ she muttered. ‘You know I’m out here. Let’s see what you got.’

The black wall quivered. Then it split along a seam, revealing a pale silvery glow. When the wound stopped dilating it was a vertical slit hundreds of metres long, more than wide enough for the palette to pass.

‘I can’t see inside,’ Jul said.

‘Our suit sensors don’t work,’ Hella said, sounding alarmed.

‘But the invitation’s clear,’ Hex said tightly. She brushed her hands forward.

The walls of the bastion slid past her; the fortress’s hull looked no more than paper-thin. Twenty metres inside the hull she brought the palette to a stop. Her visor showed her nothing but empty space, a sphere kilometres wide filled with a cold silver-grey glow.

Then the ur-Ghost hide around her began to crumple and blister, and a harsher light broke through, shining directly on her. She threw up her hands to protect her vision. She heard the others cry out. The hide, scorched, crumbled and fell away.

Cautiously she lowered her arms. Now she could see what the sensors hadn’t been allowed to show her. This space wasn’t empty at all. It was filled with Silver Ghosts, spheres like droplets of molten metal, and ur-Ghosts of every shape and size, faceted and spiny, ranked around her in a hexagonal array that filled space as far as she could see. They were motionless, positioned with utter accuracy, objects of geometry rather than life. And, scattered through the ranks of silent Ghosts, lanterns pulsed, blue-white: models of the pulsar that was destroying the world, they were marks of adherence to the Ghosts’ Destroyer god.

This was nothing like the way humans had seen Ghosts behave before, over centuries of contact and warfare. The command of the Black Ghost, here at the heart of its empire, was total.

Hex’s palette-ship hung like a bit of flotsam before this symmetrical horde. With their skin covers burned away, her crew sat cross-legged in their little hollows, cowering. ‘Everybody OK?’

‘What do you think?’ Jul said.

Borno was staring at the arrayed Ghosts greedily. ‘Lethe,’ he said. ‘There must be thousands of them.’

‘Actually more than a million.’ The voice, delivered through their translator boxes, was flat, impersonal, artificial.

Hex looked into the geometric centre of the sphere, for she knew that was where it would be; its sense of its own importance would admit nothing less. And there she saw a black fist, a sphere twice, three times the size of those clustered around it. The ranks of Ghosts parted in shining curtains, and that central dark mass slid forward.

Hex heard the harsh breathing of her crew. ‘Take it easy,’ she murmured. ‘We’ve come this far—’

‘I’ve let you come this far,’ said the Black Ghost. ‘Did you think your absurd concealment would fool me?’

‘Actually no,’ Hex said. ‘I thought you would be so arrogant you would let us in anyhow. You’re very predictable.’

The Black Ghost rolled before them, its coating black as the inside of her own skull. Hex was guessing at the psychology of an alien being exceptional even among its own kind. Well, the Black Ghost showed some characteristics of humanity, and no human, especially the arrogant sort, liked to be mocked.

Almost experimentally, Hex raised her arm and held it out straight, pointing at the Black Ghost. An energy weapon was built into the sleeve of her suit. She fired; her suit reported the energy drain. But there was no sign of the discharge.

Her crew quickly tried the other weapons at their disposal. Nothing worked. With an angry cry Borno even hurled his knife. It crumbled to dust before it left his hand.

The Black Ghost said, ‘And you call me predictable?’

‘We’re here to kill you, you bag of shit,’ Borno said.

‘To kill me, yes. Humans walk in death. Each Ghost is a complete ecological unit. When we went into space we brought the life of our world with us. Whereas you killed off your ecology, killed the world that produced you, all of it except yourselves, and the pests and parasites too wily to be eradicated. You even call us Ghosts, named after imaginary creatures you associate with death. How appropriate.’

‘And what about you?’ Hella asked. ‘How many humans have you slaughtered - how many of your own kind have you put to the flame?’

‘Ah, but I am different. I relish death, as you do. Can you see my black hull? These others are silvered to save their heat. I relish the obscenity of waste - as you do. I am like you. Or I am like our Destroyer god of old.’

‘Your own kind despise you,’ Borno said.

‘That may be. That is why I brought back these others . . .’ Hex’s translator box interpolated, the ur-Ghosts. ‘These, forged in the cold desperation of our race’s most difficult age, don’t deny what they are. It is strange. Once the ur-Ghosts were called back from space, to help save a dying world. Now I have called them again, back from the deeper darkness of the past, to help me save my kind from humans.’

‘It’s crazy,’ Hella whispered.

‘So you have us,’ Hex said. ‘What now?’

‘You will serve me. Three of you will be given to my ur-Ghosts, my scientists. We will drain you of what you know, and then use you to explore ways of killing humans. Oh, you will be bred first; we are running short of laboratory animals. The fourth will be flayed, kept alive, and sent back where you came from. Perhaps you, the commander. A warning, you see; a statement of intent. Don’t you think I know human psychology well?’

‘Not well enough,’ Borno said.

Hex snapped, ‘Gunner—’

‘For the Engineers!’

With a roar Borno straightened his legs and hurled himself out of his palette station, straight at the Ghost’s bland black hide. In mid-flight his suit slit open and fell away, leaving him naked save for underwear, his head, hands and feet bare. His last breath frosted in the vacuum, his mouth gaping. But he held out his hands like claws.

 

Jul screamed, ‘What’s he doing? He’s killing himself!’

Hex, stunned, could only watch.

Borno landed on the Ghost’s night-dark hide and grabbed big handfuls, pulling and crumpling. The Black Ghost rolled, trying to shake off its assailant. Around it the other Ghosts bobbed, agitated, but they had no way to help; they couldn’t fire on Borno for fear of hitting the Black Ghost itself.

Then Borno took a mouthful of hide, bit down hard, and  arched his back. The Ghost’s hide ripped, and a clear fluid laced with crimson boiled within the wound. Borno’s eyes were bleeding now, his ears too, but he dug into the Black Ghost with his teeth and nails, the only weapons he had left.

‘We have to help him,’ Hella called. She breathed hard; Hex sensed her psyching herself up to follow Borno. ‘Are you with me?’

‘All right,’ Hex said. ‘On my mark—’

Before they could move one of the Ghosts broke ranks. A perfect silver sphere, it swept down purposefully on the Black Ghost and its clinging human assailant. A slit opened in its own belly, a weapon nozzle protruded - and a projectile fired neatly into the black hide through the wound Borno had opened. The Black Ghost emitted no sound, but it quivered and thrashed. Borno clung on, but he was limp now.

And every other Ghost among the million arrayed around them froze in place.

As the Black Ghost suffered its death throes, the assassin came drifting to Borno’s vacated station.

Hex asked, ‘Integumentary?’

Hella said, ‘How do you keep doing this?’

‘I suggest you get us out of here, pilot,’ said the Ghost. ‘Without leadership the troops are paralysed, but they will react soon. If you want to live—’

‘Not without Borno,’ Jul said.

‘He’s already dead,’ said the Ghost.

‘No!’

The Integumentary spun in its station and spat another bullet, this time neatly lancing through Borno’s limp body. ‘Now can we go?’

Hex grimly drew her hands towards her lap. The palette shot backwards out of the bastion, and into open space.
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The palette hovered at the rim of the system. The misty, dying star of the Ghosts was still visible, as was its intensely blue companion.

‘They won’t find you here,’ the Integumentary said, still nestling in Borno’s vacated pod.

Commodore Teel’s disembodied head appeared before Hex. ‘So the Black Ghost is dead. Good. Now we will see how the war turns out. You did well, Hex.’

‘Borno did well.’

‘He will be remembered.’

The Integumentary seemed to feel its plan had worked out as it hoped. It had been able to penetrate the Black Ghost’s bastion, even smuggle in a weapon so crude it wasn’t picked up by the defensive systems. But it could never have penetrated the Black Ghost’s hide if not for Borno’s attack, which the Black Ghost clearly hadn’t anticipated.

Teel said, ‘So the most powerful Ghost in generations was defeated by human qualities: Borno’s raw anger and courage, and the Black Ghost’s own arrogance.’

The Integumentary murmured, ‘And what could be more human than savagery and arrogance?’

Hex was still trying to understand what had happened. ‘Ghost, when your sun died, there was a bloody battle for survival. You’ve spent a million years denying that about yourselves. But the Black Ghost saw it was precisely that streak of primitive brutality you had to rediscover to fight humanity. It might even have succeeded. But you couldn’t bear the image of yourself it showed you, could you?’

The Integumentary said, ‘The Black Ghost was an anomaly. This is not what we are, what we aspire to be.’

Teel looked at Hex. ‘Pilot, it isn’t just their past that the Ghosts want to expunge, but what they have glimpsed of their future - or anyhow that’s what the analysts in the Commission for Historical Truth have made of this incident.’

It was a question of natural selection. For centuries, Ghosts had been losing battles to humanity. Only those capable of dealing with humans - of anticipating human intentions, of thinking like a human - survived to breed. ‘It’s a selection pressure,’ Teel said. ‘Only those Ghosts who are most like us have been surviving. So maybe it’s not surprising that there should emerge a Black Ghost, a Ghost so like a human it organises its own hierarchical society, fights a war like a human commander. What do you think about that, Ghost?’

The Integumentary rose up out of the palette cradle. ‘I am relieved our business together is done. The Black Ghost is dead.  The exploitation of interdimensional energy will be closed down, the research destroyed. It is a weapon too dangerous to be used.’

‘Until we rediscover it,’ Hella murmured.

Teel wasn’t done yet. ‘You can’t stand this, can you, Ghost? You needed humanity to resolve this problem among yourselves. And to do it, you had to think like a human yourself, didn’t you?’

The Integumentary said, ‘It is true that we would rather go to extinction than to become like you. Is that something you take pride in? Pilot, the ancient star system will be restored to its proper time. You have only seconds before the energy pulse that will follow. I tell you this as a courtesy. We will not speak again.’ And it disappeared, as if folding out of existence.

Jul said, ‘Seconds?’

Hella said, ‘How fast can this thing go, pilot?’

‘Let’s find out,’ Hex said, and she flexed her gloved hands. ‘Everybody locked in? Three, two, one—’

 

The Black Ghost inspired its kind’s last effective stand. After its fall, the Ghosts’ political unity fragmented, and they fell back everywhere.

For the Ghosts, the consequence of defeat was dire.





THE GHOST PIT

 AD 7524

As soon as the Spline dropped out of hyperspace our flitter burst from its belly.

After our long enclosure in the crimson interior of the huge living ship, it was like being reborn. Even though I had to share this adventure with L’Eesh, my spirits surged.

‘Pretty system,’ L’Eesh said. He was piloting the flitter with nonchalant ease. He was about sixty years old, some three times my age, a lot more experienced - and he didn’t miss a chance to let me know.

Well, pretty it was. The Jovian and its satellites were held in a stable gravitational embrace at the corners of a neat equilateral triangle, the twin moons close enough to the parent to be tidally locked. And beyond it all I glimpsed a faint blue mesh thrown across the stars: an astonishing sight, a net large enough to enclose this giant planet, with struts half a million kilometres long.

I grinned. That netting, that monstrous grandiosity, was typical Ghost. It was proof that this Jovian system was indeed a Ghost pit - a new pit, an unopened pit.

Which was why its discovery had sent such a stir through the small, scattered community of Ghost hunters. And why L’Eesh and I were prepared to fire ourselves into it without even looking where we were going. We were determined to be the first.

Already we were sweeping down towards one of the moons. Beneath a dusty atmosphere the surface was brick red, a maze of charred pits.

‘Very damaged landscape,’ I said. ‘Impact craters? Looks as if it’s been bombed flat . . .’

‘You know,’ said L’Eesh laconically, ‘there’s a bridge between those moons.’

At first his words made no sense. Then I peered up. He was right: a fine arch leapt from the surface of one moon and crossed space to the other.

‘Lethe,’ I swore. I couldn’t understand how I hadn’t seen it immediately. But then, you don’t look for such a thing.

L’Eesh grunted. ‘I hope you have a strong stomach, Raida. Hily never did. Like mother like daughter—’

He had me off balance. ‘What about my mother?’

‘Bogeys.’

And suddenly they were on us, a dozen angular craft that looped around the flitter, coming from over our heads like falling fists.

L’Eesh yanked at the stick. We flipped backwards and sped away. But the bogeys were faster. I cowered, an ancient, useless reflex; I wasn’t used to being in a dogfight that humans aren’t dominating.

‘Remarkable accelerations,’ murmured L’Eesh. ‘An automated defence?’

The bogeys surrounded us in a tidy cloud, and hosed us with a crimson haze.

‘There is nothing we can do.’ L’Eesh sat stoically at his controls; blood-red light glinted from the planes of his shaven scalp.

Abruptly the bogeys tipped sideways and squirted away. As the mist cleared I let out my breath.

At first it seemed the unexpected assault had done us no harm. We were still descending to the moon, which was flattening out from a closed-in crimson ball to a landscape beneath us.

Now my softscreen filled with the mournful face of Pohp, the agent who had brought us both here, calling from the Spline. But her image was broken up, her words indistinct: classification of . . . Ghost . . . vacuum energy adjustment, which . . .

A warning chimed.

‘Raida, help me.’ L’Eesh was battling his controls. ‘We’ve lost telemetry from the portside drive.’

It was worse than that. Through the crystal hull I saw a drive pod tumbling away, surrounded by a cloud of frozen fluids and bits of hull material.

I tried my controls. With half our drive gone, they felt soggy.

I looked up to that impossible bridge, a line drawn across the sky, aloof from our petty struggles. There are times when you just can’t believe what you are seeing. A survival mechanism, I guess.

More alarms.

‘Another drive pod has cut out.’ L’Eesh sat back, pressing his fists against his softscreen in genteel frustration.

We tipped down, suddenly buffeted by thickening air. A pink-white plasma glow gathered, hiding the stars, the bridge, and the land below.

There was a howling noise. My pressure suit stiffened suddenly. Peering down I saw a hole in the hull, a ragged gash reaching right through the hull’s layers; I stared, fascinated, as fluffy clouds shot past my feet.

L’Eesh turned in his couch. ‘Listen to me, child. We may yet survive this. The flitter is designed to keep us alive, come what may. It should be able to withstand a gliding descent from orbit on a world this size.’

‘But we’re breaking up.’

His grin was feral. ‘Let’s hope the hull ablates slowly enough.’

The blasted landscape flattened out further. The sky above had turned pink-brown. Rocks and craters shot beneath the prow. There was a last instant of calm, of comparative control. I clung to my couch.

The flitter bellied down.

Orange dust flew. The nose crumpled. The inertial suspension failed and I was flung forward. Foam erupted around me. I was trapped, blinded, feeling nothing.

Then the foam popped and burst, quickly evaporating, and I was dropped into rust-red dirt. ... Down, just like that, deposited in silence and stillness and orange-brown light, amid settling debris.

I brushed at the dirt with my gloved hand. There were bits of white embedded in the dust: shards and splinters that crackled, the sound carrying through my suit hood. Bones?

L’Eesh was lying on his back, surrounded by wreckage, peering up at the muddy sky. He barked laughter. ‘What a ride. Lethe, what a ride!’ He lifted his hands over his head, and  bits of bone tumbled in the air around him, languidly falling in the low gravity.

 

When I was a kid, rogue Ghost cruisers still sailed through the less populated sectors of the Expansion. As parties of hunters scoured those great tangles of silvery rope, my mother would send me into Ghost nurseries armed with knives and harpoons. Watch your back, she would call, as I killed. Use your head. There is always an option. I was five years old, six.

That was how I started in this business.

L’Eesh was the most formidable Ghost hunter of his generation. And he was here because he was after what I believed to be rightfully my prey.

Once this system, in the crowded Sagittarius Arm, had been at the heart of the range of the Silver Ghosts. But the Third Expansion had rolled right through here, a wave of human colonisation heading for the centre of the Galaxy. Until a few decades back some Ghost nests survived within the Expansion itself; that fast-moving front left great unexplored voids behind it. My mother, a hunter herself, took part in such actions. She never came back from her last operation, the cleansing of a world called Snowball.

But those nests have long been cleaned out. The last wild Ghosts have retreated to their pits - like the one L’Eesh and I had gotten ourselves stuck in.

I had thought I would be first here. I had been dismayed to find L’Eesh had grabbed a place on the same Spline transport as me. Though I had warily gone along with his proposal that we should pool our resources and split the proceeds, I wasn’t about to submit to him.

Not even in the mess we found ourselves in now.

 

We dug ourselves out of the dirt.

Our med systems weren’t functioning, so we put each other through brisk checks - limbs, vision, coordination. Then we tested out the equipment. Our pressure suits were lightweight skinsuits, running off backpacks of gen-enged algae. The comms system worked on pale blue bioluminescent glyphs that crawled over each suit’s surface.

I poked around in the dirt. Remnants of struts and hull  plates crumbled. The little ship had broken up, sacrificing the last of its integrity to save us as it was designed to, and then it had broken up some more. There was nothing to salvage. We had the suits we wore, and nothing else.

L’Eesh was watching me. His augmented Eyes were like steel balls in his head; when he blinked you could hear the whirr of servomotors. ‘It doesn’t surprise you that your suit works, does it? Even here - it doesn’t occur to you to ask the question.’

I glared back, not wishing to give him any satisfaction.

He dug a weapon out of the scattered wreckage of the flitter; it looked like a starbreaker hand-gun. ‘This is a Ghost pit.’ He crushed the gun like a dead leaf. ‘Stuff like this happens. Pits are pockets of spacetime where nothing works right, where you can’t rely on even the fundamental laws of physics and chemistry. But the Ghosts always arrange it so that living things are conserved - including us, and the little critters that live in our backpacks. You see? We know very little of how all this works. We don’t even know how they could tell what is alive. And all of this is engineered - remember that.’

I knew all this, of course. ‘You’re full of shit, L’Eesh.’

He grinned. At some point in his life his teeth had been replaced by a porcelain sheet. ‘You bet I am. Shit from battlefields a thousand years old.’ He had an air of wealth, control, culture, arrogance; he was effortlessly superior to me. ‘We’re on our own down here. Pohp may be able to see us. But she can’t speak to us, can’t reach us.’ He took a deep breath, as if he could smell the air. ‘What now, Raida?’

There was one obvious place to go. ‘The bridge between the moons.’

‘It must be a hundred kilometres away,’ he said. ‘Our transportation options are limited.’

‘Then we walk.’

He shrugged, dropped the remains of the gun. There was nothing to carry, nothing to be done with the remains of the flitter. Without preamble, he set off.

I followed. I’d sooner be watching L’Eesh’s back than the other way around.

 

Soon our lower suits were stained bright orange by the dust.

This trapped moon was too small for tectonic cycling. The  land was old, eroded to dust, mountains and crater rims worn flat. Iron oxides made the ground and the air glow crimson. On the horizon, dust devils spun silently. It was a museum of dust, that had nowhere to go.

Everywhere you looked - every time you dug a trench with your toe - you found more bits of bone. Perhaps there had been a vast flood, I thought, that had washed up this vast assemblage of remains. Or perhaps there had been a drought, and this was a place where animals had gathered around the drying water holes, fighting to suck at the mud, while the predators watched and waited.

Or maybe it was a battlefield.

Whatever the story of this place, it was long over. Nothing moved, save us and the dust. Not even the sun: the ‘days’ here lasted as long as an orbit of the moon around the Jovian, which was about ten standard days.

Over it all loomed the bridge. It rose lumpily from beyond the horizon. It looked crude - almost unfinished - but it became a thread that arrowed through the clouds, making the sky stretch into a third dimension.

And what a complex sky it was. The sister moon scowled down, scarred and bitter, and the Jovian primary loomed massively on the horizon, the corners of a great celestial triangle forever frozen in place.

The Spline ship rolled over the horizon, tracking its low orbit. It was like a moon itself, a mottled, meaty moon made grey by the dusty air. Even from here I could see the big green tetrahedron on its hull, the sigil of free humanity. The leathery hull-epidermis of the Spline was pocked with sensor arrays; we had spent a lot of money to ensure our capture of any wild Ghosts was recorded and certified, to preserve the value of the hides. Of course our problem was we had no way to get back up to the Spline, which we could see so clearly.

As we walked L’Eesh studied me, his inhuman Eyes glistening. ‘It looks as if we are going to spend some time together.’ I didn’t reply.

‘So. Tell me about yourself.’

‘I’m not interested in playing head games with you, L’Eesh.’

‘So defensive, little Raida! I did know your mother.’

‘That doesn’t give you the right to know me.’ I saw a chance  to get the upper hand. ‘Listen to me, L’Eesh. I think I know what’s going on here.’

Know your prey. This was my first pit, but I had prepared myself. The Ghosts seem to use only a small number of pit types - our flitter had been designed to cope with some of the common variants - and when Pohp sent us her cryptic message, I knew what she must have been talking about.

Vacuum energy: even in ‘empty’ space there has to be some energy, a ground energy level, because of quantum uncertainty. What was important for us was the effect this had - and the effect of the Ghosts’ tinkering.

‘Think of an atom,’ I said. ‘Like a little solar system with the electrons as planets, right? But what keeps a negative electron out of the positive nucleus?’

‘Vacuum energy?’

‘Right. The electron, and everything else, is surrounded by a sea of vacuum energy. And as fast as the electron loses energy and tries to spiral in, the vacuum sea supplies some more. So the electron stays in orbit.’ I peered up at the complicated sky. ‘Those weapons extracted some of the vacuum energy from the substance of our flitter. Or lowered the level of the background, so the vacuum energy drained away: something like that. All the electrons spiralled in, and molecular structures fell apart.’

L’Eesh listened, his face unreadable. Presumably he knew all this. His silence was more impressive than my babbling, even to me.

We walked on.

I felt naked without a weapon. I dug around among a thick patch of bones. I found a long, thin shaft that might have been a thigh-bone. I cracked it against a rock; it splintered, leaving a satisfactorily vicious point. As we walked I put myself through elementary drill routines.

A spear will take down a Ghost, but you have to be careful. The key resource you get from a Ghost is his hide - a perfectly reflective heat trap, with a thousand applications. Now that Ghosts are so rare, wild hides are a luxury item. People sell little squares and triangles of hide for use as charms, curios: this was, after all, a lucky species that survived the death of its sun, so the story goes.

Anyhow if you come at a Ghost with a jabbing weapon, you  should try to get your spear into the carcase along the spin axis, where the hide is a little thinner, and you won’t rip it unnecessarily. Then you just follow the trail of excrement and blood and heat until he dies, which might take a day or two. Ghosts don’t leave spoor, my mother used to say. So you have to cut him an asshole.

L’Eesh was watching me analytically. ‘You’re, what, twenty, twenty-one? No children yet?’

‘Not until I can afford to buy them out of the Coalition draft.’

He nodded. ‘As Hily did you. I knew her ambition for you. It’s good to see it realised so well. It must have been hard for you when she died. I imagine you got thrown into a cadre by the Commissaries - right?’

‘I won’t talk to you about my mother, L’Eesh.’

‘As you wish. But you need to keep your mind clear, little Raida. And you might want to think about saving your energy. We have a long way to go.’

I worked with my bone spear and tried to ignore him.

 

We had to sleep in our suits, of course. I dug a shallow trench in the dust. I couldn’t shut out the crimson light. I slept in patches.

I woke up in my own stink. The recycled gloop from my hood nipples already tasted stale, my skinsuit was chafing in a dozen places, and I felt bruises from that landing that hadn’t registered at the time.

If the sun had moved across the sky at all, I couldn’t see it.

It’s a strange thing, but it wasn’t until that second ‘morning’ that I took seriously the possibility that I might die here. I guess I had been distracted by the hunt, my conflict with L’Eesh. Or maybe I just lack imagination. Anyhow my adrenaline rush was long gone; I was numb, flat, feeling beaten.

Through that endless day, we walked on.

We came to what might once have been a township. There was little left but a gridwork of foundations, a few pits like cellars, bits of low wall. I thought I could see a sequence, of older buildings constructed of massive marble-like blocks, later structures made of what looked like the local sandstone or else bits of broken-up marble ruins.

All of it trashed, burned out, knocked flat.

I squatted, chewing on a glucose tab.

L’Eesh, his suit scuffed and filthy, began poking around a large battleship-shaped mound of rubble. ‘You know, there’s something odd here. I thought this was a fort, or perhaps some equivalent of a cathedral. But it looks for all the world as if it crashed here.’

‘You don’t make aircraft from brick.’

‘Whatever made such a vast, ungainly structure fly through the air is gone now. Nevertheless there was clearly once a pretty advanced civilisation here. On the way in I glimpsed extensive ruins. And some of those impact craters looked deliberately placed. This whole world is an arena of war. But it seems to have been a war that was fought with interplanetary weapons, and then flying brick fortresses, and at last fire and clubs.

‘It’s likely both moons were inhabited. Life could have been sparked on either moon, in some tidal puddle stirred by the Jovian parent. And then panspermia would work, spores wafting on meteorite winds, two worlds developing in parallel, cross-fertilising . . .’

On he talked. I wasn’t interested. I was here for Ghosts, not archaeology.

I waited until he took the lead, and we walked on, leaving the ruined township behind.

 

Another ‘night’, another broken sleep in the dirt. Another ‘day’ on that endless plain. In places the surface had been blasted to glass; it prickled my feet as I staggered across it. We didn’t seem to get any closer to that damn bridge.

We had nothing to do but talk.

A lot of it was L’Eesh’s refined bragging. ‘You know, the Commission was always very tolerant of us, we hunters. Under the Coalition, you aren’t supposed to get old and rich. The species is the thing! Of course the Coalition found us useful, in the closing phases of its war with the Ghosts. It is not comfortable to feel one has been manipulated, even controlled. But it has been glorious nevertheless.’

It turned out L’Eesh had taken part in that great Ghost massacre on Snowball.

‘Snowball was actually the first Ghost planet anybody found. Did you know that? The site of first contact two thousand years ago. When Ghost numbers collapsed the Commission slapped on conservation orders - some nonsense about preserving cultural diversity - but there wasn’t a great deal of will behind the policing. On the day the orders were lifted we were already in orbit around Snowball. We made a huge circle around the major Ghost nest, with aerial patrols overhead, and we just worked our way in on foot, firing at will, until we met in the centre. The major challenge was counting up the carcases.

‘So it went: while those big nests lasted it was a feeding frenzy. You were born too late, Raida. You know, a thousand years ago the Ghosts’ pits of twisted spacetime struck dread into human hearts. They were deployed as fortresses, a great wall right across the disc of the Galaxy. Magnificent! . . . And now we hunt down the Ghosts like animals, for their hides. An intelligent species hunted as game. Remarkable! Appalling!’

‘Who cares? Ghosts are predators.’

‘They are colony creatures,’ he said gently. ‘Communities of symbiotes. You have been listening to too much Commission propaganda.’

‘After all you’ve done, why go on? Why risk your neck in places like this, for the last few scraps of hide?’

‘Because some day there will be a last Ghost of all. I must be there when he is brought down. It is the logic of my whole life.’

 

We walked on, across a land like a dusty table-top. L’Eesh kept up his dogged, unspectacular plod, hour after hour. He looked determined, sharp, as if he had plenty of reserve.

I was determined not to let my own gathering weakness show. I continued to carry that bone spear.

At the end of the third ‘day’ we reached the bridge.

Exhausted, filthy, uncomprehending, I peered up. About a hundred paces across, it was just a rough pile of mud bricks. And yet it towered above me, reaching up to infinity.

L’Eesh was breathing hard, sucking water. ‘Magnificent,’ he said. ‘Mad. They built a brick tower to reach to heaven! . . .’

I went exploring.

I came to a crumbled gap in the base of the tower. I crawled  into an unlit interior. My suit’s low-output bioluminescent lamp glowed. I craned my neck. The bridge rose up vertically above me, a tunnel into the sky.

Metal gleamed amid the rubble on the floor.

I kicked aside half-bricks and uncovered a squat cuboid about half my height. It was featureless except for a fat red button. When I pressed the button the cube rose magically into the air, trailing a rose-coloured sparkle, like the bogeys’ vacuum-energy weapon; I kept out of the way of the wake. When I released the button the cube dropped again.

It was pretty obviously a lifting palette.

There was another palette buried in the wall of the bridge - and further up another, and another beyond that.

‘Now we know how they made their castles fly,’ L’Eesh said. ‘And how they raised this bridge.’ He was standing beside me, his suit glowing green. I saw he had scraped a channel in mould-softened brick with his thumb. Beneath it, something gleamed, copper-brown. ‘It’s not metal,’ he said. ‘Not even like Xeelee construction material.’

‘Maybe that’s the original structure.’

‘Yes. No suite of moons is stable enough to allow the building of a brick bridge between them; the slightest tidal deflection would be enough to bring it tumbling down. There must be something more advanced here - perhaps the moons’ orbits are themselves regulated somehow . . . The bridge itself is just a clumsy shell. The inhabitants must have constructed it after the intervention.’

‘What intervention?’

He sighed. ‘Think, child. Try to understand what you see around you. Imagine millennia of war between the two moons.’

‘What was there to fight over?’

‘That scarcely ever matters. Perhaps it was just that these were sibling worlds. What rivalry is stronger? Finally the moons were ruined, serving only as a backdrop for the unending battles - until peacemakers sent down blood-red rays, vacuum energy beams that turned the weapons to dust.’

‘Peacemakers? Silver Ghosts?’

‘Well, it’s possible,’ he said. ‘Though it’s not characteristic of Ghost behaviour. It was a draconian solution: a quarantine of  technology, the trashing of two spacefaring civilisations . . . How arrogant. Almost human.’

I felt uncomfortable discussing Ghosts with human-like motives. ‘What about these lift palettes?’

‘It makes a certain sense,’ he said. ‘From the point of view of a meddling Ghost anyhow. A simple technology to help the survivors rebuild their ruined worlds - something you surely couldn’t turn into a weapon - but it didn’t work out.’ He smiled thinly. ‘Instead the populations used the gifts to build this insane bridge.’

‘How is this going to help us find the Ghosts?’

He seemed surprised by the question. ‘There are no Ghosts here, child.’

Of course he was right. I saw it as soon as he said it. Ghosts spread out over every world they infest. We would have seen them by now, if they were here. The Ghosts had intervened here but they had not inhabited this world. I’d known this for a while, I guess, but I hadn’t wanted to face the possibility that I’d thrown away my life for nothing.

I slumped to the littered floor. The strength seemed to drain out of me.

In retrospect I can see his tactics. It was as if he had designed the whole situation as a vast trap. He waited until I had reached the bottom - at the maximum point of my tiredness, as I was crushed with disappointment at the failure of the hunt, surrounded by alien madness.

Then he struck.

The length of bone came looming out of the dark, without warning, straight at my head.

 

I ducked. The bone clattered against the wall. ‘L’Eesh, you bastard—’

‘It’s just business, little Raida.’

My heart hammered. I backed away until my spine was pressed against the rough wall. ‘You’ve found something you want. The vacuum-energy weapons. Is that it?’

‘Not what we came for, but I’ll turn a profit, if I can manage to get off this moon.’

‘It’s not as if you need to do this, to rob me,’ I said bitterly.

He nodded. ‘True. You actually have the stronger motive  here. Which is why I have to destroy you.’ He spoke patiently, as if instructing a child. He raised the bone, its bulging end thick, hefting it like a club, and he moved towards me, his movements oily, powerful.

I felt weak before his calm assurance. He was better than me, and always would be; the logic of the situation was that I should just submit.

In desperation I jumped onto the lift palette - it was like standing on a bobbing raft - and stamped on the button. I rose immediately, passing beyond the reach of his swinging club. I had been too fast, faster than his reactions. The advantage of youth.

But L’Eesh easily prised another palette out of the wall and followed me up into the darkness.

My palette accelerated, bumping against walls that were as rough as sandpaper. L’Eesh’s green glow followed me, bioluminescent signals flickering.

Thus our ascension, two dead people racing into the sky.

 

On an interplanetary scale the tunnel arched, but from my petty human point of view it rose straight up. All I could see was a splash of bio light on the crude brickwork around me, sliding past, blurred by my speed.

L’Eesh tried to defeat me with words.

‘Imagine, Raida,’ he said softly. ‘They must have come here from across the moon, carrying their mud bricks, a global pilgrimage that must have lasted generations. What a vision! They sacrificed everything - abandoned their farms, trashed their biosphere down to the slime on the rocks . . . And you know what? The two populations must have worked together to build their bridge, so they could continue their war. I mean, you couldn’t build it just from one end or the other, could you? They cooperated so they could get at each other and carry on fighting. In the end, the war became the most important thing in their universe. More important than life, the continuation of the species.’

‘Insane,’ I whispered.

‘Ah, but once we built vast structures, waged terrible wars, all in the names of gods we have long forgotten. And are we so different now? What of our magnificent Galaxy-spanning  Expansion? Isn’t that a grandiose folly built around an idea, a mad vision of cosmic destiny? Who do you think we more resemble - this moon’s warmongers or its peacemakers?’

I was exhausted. I clung to my scrap of ancient technology as it careened up into the dark.

That sleek voice whispered in my ear, on and on. ‘You can never live up to Hily’s memory, little Raida. You do see that, don’t you? You needn’t feel you have failed. For you could never have succeeded . . . I saw your mother die.’

‘Shut up, L’Eesh.’

‘I was at her side—’

‘Shut up.’

He fell silent, waiting.

I knew he was manipulating me, but I couldn’t help but ask. ‘Tell me.’

‘She was shot in the back.’

‘Who? ’

‘It doesn’t matter. She was killed for her catch, her trophies. Her death wasn’t dishonourable. She must even have expected it. We are a nation of thieves, you see, we hunters. You shouldn’t feel bitter.’

‘I don’t feel anything.’

‘Of course not.’

His brooding glow was edging closer.

I closed my eyes. What would Hily have said? Use your head. There is always an option.

I took my hand off the button. The palette rocked to a halt. ‘Get it over,’ I panted.

Now he had nothing to say; his words had fulfilled their purpose. He closed, that eerie green glow sliding over the crude brickwork.

And I jammed my hand back on the button. My palette lumbered into motion. I watched the exhaust gather into a thick crimson mist below me.

L’Eesh hurtled up into the mist, crouching on his palette - which abruptly cracked apart and crumbled. Stranded in the air, he arced a little higher, and then began to fall amid the fragments.

I sat there until my heart stopped rattling. Then I followed him down.
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‘My fall is slow,’ he said, analytic, observing. ‘Low gravity, high air resistance. You could probably retrieve me. But you won’t.’

‘Come on, L’Eesh. It’s business, just as you said. You know what happened. These palettes extract their energy from the vacuum energy sea.’

‘Leaving some kind of deficit in their wake, into which I flew. Yes? And so we both die here.’ He forced a laugh. ‘Ironic, don’t you think? In the end we’ve cooperated to kill each other. Just like the inhabitants of these desolate moons.’

But I was thinking it over. ‘Not necessarily.’

‘What?’

‘Suppose I head up to the midpoint of the bridge and burn my way through the wall. Pohp ought to see me and come in for me. I’d surely be far enough out of the vacuum field for the Spline to approach safely.’

‘What about the quarantine ships?’

‘They must primarily patrol the moons’ low orbits. Perhaps I’d be far enough from the surface of either moon to leave them asleep.’

He considered. ‘It would take days to get there. But it might work. You have something of your mother’s pragmatism, little Raida. I guess you win.’

‘Maybe we both win.’

There was silence. Then he said coldly, ‘Must I beg?’

‘Make me an offer.’

He sighed. ‘There has been a sighting of a school of Spline. Wild Spline.’

I was startled. ‘Wild?’

‘These Spline are still spacegoing. But certain of their behavioural traits have reverted to an ancestral state. They believe they swim in their primordial ocean—’

I breathed, ‘Nobody has ever hunted a Spline.’

‘It would be glorious. Like the old days. Hily would be proud.’ It was as if I could hear his smile.

I was content with the deal. It was enough that I’d beaten him; I didn’t need to destroy him.

Not yet. Not until I knew who killed my mother.

We argued percentages, all the way down towards the light.
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The human victory was probably always inevitable. We were better at waging war: after all, we had spent a hundred thousand years practising on each other.

But the war transformed humanity too. After seventeen hundred years of conflict the Coalition’s grip on mankind, body and soul, was total.

We undying kept out of sight, tending our own long-term concerns. But we never went away.

The Expansion swept on across the face of the Galaxy, centralised, united, purposeful, ideological, purified by war.

It was not healthy to be in its way.






PART THREE

ASSIMILATION





LAKES OF LIGHT

 AD 10,102

The Navy ferry stood by. From the ship’s position, several stellar diameters away, the cloaked star was a black disc, like a hole cut out of the sky.

Pala was to descend to the star alone in a flitter - alone save for her Virtual tutor, Commissary Dano.

The flitter, light and invisible as a bubble, swept inwards, silent save for the subtle ticking of its instruments. The star had about the mass of Earth’s sun and, though it was dark, Pala imagined she could feel that immense mass tugging at her.

Her heart hammered. This really was a star, but it was somehow cloaked, made perfectly black save for pale, pixel-small specks, flaws in the dark mask, specks that were lakes of light. She’d seen the Navy scouts’ reports, even studied the Virtuals, but until this moment she hadn’t been able to believe in the extraordinary reality.

But she had a job to do, and had no time to be overawed. The Navy scouts said there were humans down there - humans living with, or somehow on the star itself. Relics of an ancient colonising push, they now had to be reabsorbed into the greater mass of mankind, their energies engaged in the project of the Expansion. But the Galaxy was wide, and Pala, just twenty-five years old, was the only Missionary who could be spared for this adventure.

Dano was a brooding presence beside her, peering out with metallic Eyes. His chest did not rise and fall, no breath whispered from his mouth. He was projected from an implant in her own head, so that she could never be free of him, and she had become resentful of him. But Pala had grown up on Earth, under a sky so drenched with artificial light you could barely see the stars, and right now, suspended in this three-dimensional  arena, she was so disoriented she was grateful for the company even of a Commissary’s avatar.

And meanwhile that hole in the sky, the cloaked star, swelled until its edges passed out of her field of view.

The flitter dipped and swivelled, and swept along the line of the star’s equator. Now she was flying low over a darkened plain, with a starry night sky above her. The star was so vast, its diameter more than a hundred times Earth’s, that she could see no hint of curvature in its laser-straight horizon.

‘Astonishing,’ she said. ‘It’s like a geometrical exercise.’

Dano murmured, ‘And yet, to the best of our knowledge, the photosphere of a star roils not a thousand kilometres beneath us, and if not for this - sphere, whatever it is - we would be destroyed in an instant, a snowflake in the mouth of a furnace. What’s your first conclusion, Missionary?’

Pala hesitated before answering. It was so recently that she had completed her assessments in the Academies on Earth, so recently that the real Dano had, grudgingly, welcomed her to the great and ancient enterprise that was the Commission for Historical Truth, that she felt little confidence in her own abilities. And yet the Commission must have faith in her, or else they wouldn’t have committed her to this mission.

‘It is artificial,’ she said. ‘The sphere. It must be.’

‘Yes. Surely no natural process could wrap up a star so neatly. And if it is artificial, who do you imagine might be responsible?’

‘The Xeelee,’ she said immediately. Involuntarily she glanced up at the crowded stars, bright and vivid here, five thousand light years from Earth. In the hidden heart of the Galaxy mankind’s ultimate foe lurked; and surely it was only the Xeelee who could wield such power as this.

There was a change in the darkness ahead. She saw it first as a faint splash of light near the horizon, but as the flitter flew on that splash opened out into a rough disc that glowed pale blue-green. Though a speck against the face of the masked star, it was sizeable in itself - perhaps as much as a hundred kilometres across.

The flitter came to rest over the centre of the feature. It was like a shard of Earth, stranded in the night: she looked down at the deep blue of open water, the mistiness of air, the pale  green of cultivated land and forest, even a greyish bubbling that must be a town. All of this was contained under a dome, shallow and flat and all but transparent. Outside the dome what looked like roads, ribbons of silver, stretched away into the dark. And at the very centre of this strange scrap of landscape was a shining sheet of light.

‘People,’ Dano said. ‘Huddling around that flaw in the sphere, that lake of light.’ He pointed. ‘I think there’s some kind of port at the edge of the dome. You’d better take the flitter down by hand.’

Pala touched the small control panel in front of her, and the flitter began its final descent.

 

They cycled through a kind of airlock, and emerged into fresh air, bright light.

It wasn’t quite daylight. The light was diffuse, like a misty day on Earth, and it came not from the sky but from the ground, to be reflected back by mirrors on spindly poles. The atmosphere was too shallow for the ‘sky’ to be blue, and through the dome’s distortion Pala saw smeared-out star fields. But the ‘sky’ contained pale, streaky clouds.

A dirt road led away from the airlock into the domed ecology. Looking along the road Pala glimpsed clusters of low buildings, the green of forest clumps and cultivated fields. She could even smell wood smoke.

Dano sniffed. ‘Lethe. Agriculture. Typical Second Expansion.’

This pastoral scene wasn’t a landscape Pala was familiar with. Under Coalition ideology Earth was dominated by sprawling Conurbations, and fields in which nanotechnologies efficiently delivered food for the world’s billions. Even so this was a human scene, and she felt oddly at home here.

But she wasn’t at home. The Navy scouts had determined that the stellar sphere was rotating as a solid, and that this equatorial site was moving at only a little less than orbital speed. This arrangement was why they experienced such an equable gravity; if not for the compensating effects of centrifugal force, they would have been crushed by nearly thirty times Earth standard. She could feel none of this, but nevertheless, standing here, gazing at grass and trees and clouds, she  was really soaring through space, actually circling a star in less than a standard day.

‘It takes a genuine effort of will,’ she said, ‘to remember where we are.’

‘That it does. And here comes the welcoming party,’ Dano said dryly.

Two people walked steadily up the road, a man and a woman. They were both rather squat, stocky, dark. They wore simple shifts and knee-length trousers, practical clothes, clean but heavily repaired. The man might have been sixty. His hair was white, his face a moon of wrinkles. The woman was younger, perhaps not much older than Pala. She wore her black hair long and tied into a queue that nestled over her spine, quite unlike the short and severe style of the Commission. Her shift had a sunburst pattern stitched into it, a welling up of light from below.

The man spoke. ‘My name is Sool. This is Bicansa. We have been delegated to welcome you.’ Sool’s words, in his own archaic tongue, were seamlessly translated in Pala’s ears. But underneath the tinny murmuring in her ear she could hear Sool’s own gravelly voice. ‘I represent this community, which we call Home . . .’

‘Inevitably,’ Dano said.

‘Bicansa comes from a community to the north of here.’ Pala supposed he meant another inhabited light lake. She wondered how far away that was; she had seen nothing from the flitter.

The woman Bicansa simply watched the newcomers. Her expression seemed closed, almost sullen. She could not have been called beautiful, Pala thought; her face was too round, her chin too weak. But there was a strength in her dark eyes that intrigued Pala.

Pala made her own formal introductions. ‘Thank you for inviting us to your community.’ Not that these locals had had any choice. ‘We are emissaries of the Commission for Historical Truth, acting on behalf of the Interim Coalition of Governance, which in turn directs and secures the Third Expansion of mankind . . .’

The man Sool listened to this with a pale smile, oddly weary. Bicansa glared.

Dano murmured, ‘Shake their hands. Just as well it isn’t an assessment exercise, Missionary!’

Pala cursed herself for forgetting such an elementary part of contact protocol. She stepped forward, smiling, her right hand outstretched.

Sool actually recoiled. The custom of shaking hands was rare throughout the worlds of the Second Expansion; evidently it hadn’t been prevalent on Earth when that great wave of colonisation had begun. But Sool quickly recovered. His grip was firm, his hands so huge they enclosed hers. Sool grinned. ‘A farmer’s hands,’ he said. ‘You’ll get used to it.’

Bicansa offered her own hand readily enough. But Pala’s hand passed through the woman’s, making it break up into a cloud of blocky pixels.

It was this simple test that mandated the handshake protocol. Even so, Pala was startled. ‘You’re a Virtual.’

‘As is your own companion,’ said Bicansa levelly. ‘I’m close by actually - just outside the dome. But don’t worry. I’m a projection, not an avatar. You have my full attention.’

Pala felt unaccountably disappointed that Bicansa wasn’t really here.

Sool indicated a small car, waiting some distance away, and he offered them the hospitality of his home. They walked to the car.

Dano murmured to Pala, ‘I wonder why this Bicansa hasn’t shown up in person. I think we need to watch that one.’ He turned to her, his cold Eyes glinting. ‘Ah, but you already are - aren’t you, Missionary?’

Pala felt herself blush.

 

Sool’s village was small, just a couple of dozen buildings huddled around a scrap of grass-covered common land. There were shops and manufactories, including a carpentry and pottery works, and an inn. At the centre of the common was a lake, its edges regular - a reservoir, Pala thought. The people’s water must be recycled, filtered by hidden machinery, like their air. By the shore of the lake, children played and lovers walked.

All the raw material of this human settlement had come from cometary impacts, packets of dirty ice from this star’s outer system that had splashed onto the sphere since its  formation. It was remarkable that this peaceful scene could have originated in such violence.

This was a farming community. In the fields beyond the village, crops grew towards the reflected glare of spindly mirror towers, waving in breezes wafted by immense pumps mounted at the dome’s periphery. And animals grazed, descendants of cattle and sheep brought by the first colonists. Pala, who had never seen an animal larger than a rat, stared, astonished.

The buildings were all made of wood, neat but low, conical. Sool told the visitors the buildings were modelled after the tents the first colonists here had used for shelter. ‘A kind of memorial to the First,’ he said. But Sool’s home, with big windows cut into the sloping roof, was surprisingly roomy and well lit. There were traces of art. On one wall hung a kind of schematic portrait, a few lines to depict a human face, lit from below by a warm yellow light.

Sool had them sit on cushions of what turned out to be stuffed animal hide, to Pala’s horror. In fact everything seemed to be made of wood or animal skin. But these people could generate Virtuals, Pala reminded herself; they weren’t as low tech as they seemed.

Sool confirmed that. ‘When the First found this masked star they created the machinery that still sustains us - the dome, the mirror towers, the hidden machines that filter our air and water. We must maintain the machines, and we go out to bring in more water ice or frozen air.’ He eyed his visitors. ‘You must not think we are fallen. We are surely as technologically capable as our ancestors. But every day we acknowledge our debt to the wisdom and heroic engineering of the First.’ As he said this, he touched his palms together and nodded his head reverently, and Bicansa did the same.

Pala and Dano exchanged a glance. Ancestor worship?

A slim, pretty teenage girl brought them drinks of pulped fruit. The girl was Sool’s ‘daughter’; it turned out his ‘wife’ had died some years previously. Thanks to her training Pala was familiar with such terms. The drinks were served in pottery cups, elegantly shaped and painted deep blue, with more inverted-sunburst designs. Pala wondered what dye they used to create such a rich blue.

Dano watched the daughter as she politely set a cup before  himself and Bicansa; these colonists knew Virtual etiquette. Dano said, ‘You obviously live in nuclear families.’

‘And you don’t?’ Bicansa asked curiously.

‘Nuclear families are a classic feature of Second Expansion cultures. You are typical of your era.’ Pala smiled brightly, trying to be reassuring, but Bicansa’s face was cold.

Dano asked Sool, ‘And you are the leader of this community? ’

Sool shook his head. ‘We are few, Missionary. I’m leader of nothing but my own family, and even that only by my daughter’s grace! After your scouts’ first visit the Assembly asked me to speak for them. I believe I’m held in high regard; I believe I’m trusted. But I’m a delegate, not a leader. Bicansa represents her own people in the same way. We have to work together to survive; I’m sure that’s obvious. In a sense we’re all a single extended family here . . .’

Pala murmured to Dano, ‘Eusocial, you think? The lack of a hierarchy, an elite?’ Eusociality - hive living - had been found to be a common if unwelcome social outcome in crowded, resource-starved colonies.

Dano shook his head. ‘No. The population density’s nowhere near high enough.’

Bicansa was watching them. ‘You are talking about us. Assessing us.’

‘That’s our job,’ Dano said levelly.

‘Yes, I’ve learned about your job,’ Bicansa snapped. ‘Your mighty Third Expansion that sweeps across the stars. You’re here to assimilate us, aren’t you?’

‘Not at all,’ Pala said earnestly. It was true. The Assimilation was a separate programme, designed to process the alien species encountered by the Third Expansion wavefront. Pala worked for a parallel agency, the Office of Cultural Rehabilitation which, though controlled by the same wing of the Commission for Historical Truth as the Assimilation, was intended to handle relic human societies implanted by earlier colonisation waves, similarly encountered by the Expansion. ‘My mission is to welcome you back to a unified mankind. To introduce you to the Druz Doctrines which shape all our actions.’

Bicansa wasn’t impressed. Her anger flared, obviously pent  up. ‘Your arrogance is dismaying,’ she said. ‘You’ve only just landed here, only just come swooping down from the sky. You’re confronted by a distinct culture five thousand years old. We have our own tradition, literature, art - even our own language, after all this time. And yet you think you can make a judgement on us immediately.’

‘Our judgement on your culture, or your lack of it, doesn’t matter,’ said Dano. ‘Our mission is specific.’

‘Yes. You’re here to enslave us.’

Sool said tiredly, ‘Now, Bicansa—’

‘You only have to glance at the propaganda they’ve been broadcasting since their ships started to orbit over us. They’ll break up our farms and use our land to feed their Expansion. And we’ll be taken to work in their factories, our children sent to worlds a thousand light years away.’

‘We’re all in this together,’ Dano said. ‘The Third Expansion is a shared enterprise of all humanity. You can’t hide, madam, not even here.’

Pala said, ‘Anyhow it may not be like that. We’re Missionaries, not the draft. We’re here to find out about you. And if your culture has something distinctive to offer the Third Expansion, why then—’

‘You’ll spare us?’ Bicansa snapped.

‘Perhaps,’ said Dano. He reached for his cup, but his gloved fingers passed through its substance. ‘Though it will take more than a few bits of pottery.’

Sool listened to this, a deep tiredness in his sunken eyes. Pala perceived that he saw the situation just as clearly as Bicansa did, but while she was grandstanding, Sool was absorbing the pain, seeking to find a way to save his way of life.

Pala, despite all her training, couldn’t help but feel a deep empathy for him. ‘We’re here to save you,’ she insisted, longing to be reassuring. It didn’t seem to work.

They were all relieved when Sool stood. ‘Come,’ he said. ‘You should see the heart of our community, the Lake of Light.’

 

The Lake was another car journey away. The vehicle was small and crowded, and Dano, uncomplaining, sat with one Virtual arm embedded in the substance of the wall.

They travelled perhaps thirty kilometres inwards from the port area to the centre of the lens-shaped colony. Pala peered out at villages and farms. Mirror-masts towered over the buildings. It was as if they were driving through a forest of skeletal trees, impossibly tall, crowned by light.

‘You see we are comfortable,’ Sool said anxiously. ‘Stable. We are at peace here, growing what we need, raising our children. This is how humans are meant to live. And there is room here, room for billions more.’ That was true; Pala knew that the sphere’s surface would have accommodated ten thousand Earths, more. Sool smiled at them. ‘Isn’t that a reason for studying us, visiting us, understanding us - for letting us be?’

‘But you are static,’ Dano said coolly. ‘You have achieved nothing. You’ve sat here in the dome built by your forefathers five thousand years ago. And so have your neighbours, in the other colonies strung out along this star’s equator.’

‘We haven’t needed any more than this,’ Sool said. ‘Must one expand?’ But his smile was weak.

Bicansa, sitting before Pala, said nothing throughout the journey. Her neck was narrow, elegant, her hair finely brushed. Pala wished she could talk to this woman alone, but that was of course impossible.

As they approached the Lake there was a brighter glow directly ahead, like a sun rising through trees. They broke through the last line of mirror towers.

The car stopped, and they walked. Under their feet, as they neared the Lake itself, the compacted comet dirt thinned and scattered. At last Pala found herself standing on a cool, steel-grey surface - the substance of the sphere itself, the shell that enclosed a sun. It was utterly lifeless, disturbingly blank.

Dano, more practical, kneeled down and thrust his Virtual hand through the surface. Images flickered before his face, sensor readings rapidly interpreted.

‘Come,’ Sool said to Pala, smiling. ‘You haven’t seen it yet.’

Pala walked forward to the Lake of Light itself.

The universal floor was a thin skin here, and a white glow poured out of the ground to drench the dusty air. Scattered clouds shone in the light from the ground, bright against a dark sky.

As far ahead as she could see the Lake stretched away,  shining. It was an extraordinary, unsettling sight, a flood of light rising up from the ground, baffling for a human sensorium evolved for landscape and sun, as if the world had been inverted. But the light was being harvested, scattered from one great mirrored dish to another, so that its life-giving glow was spread across the colony.

Sool walked forward, onto the glowing surface. ‘Don’t worry,’ he said to Pala. ‘It’s hot, but not so bad here at the edge; the real heat is towards the Lake’s centre. But even that is only a fraction of the star’s output, of course. The sphere keeps the rest.’ He held out his arms and smiled. It was as if he was floating in the light, and he cast a shadow upwards into the misty air. ‘Look down.’

She saw a vast roiling ocean, almost too bright to look at directly, where huge vacuoles surfaced and burst. It was the photosphere of a star, just a thousand kilometres below her.

‘Stars give all humans life,’ Sool said. ‘We are their children. Perhaps this is the purest way to live, to huddle close to the star-mother, to use all her energy . . .’

‘Quite a pitch,’ Dano murmured in her ear. ‘But he’s targeting you. Don’t let him take you in.’

Pala felt extraordinarily excited. ‘But Dano - here are people living, breathing, even growing crops, a thousand kilometres above the surface of a sun! Is it possible this is the true purpose of the sphere - to terraform a star?’

Dano snorted his contempt. ‘You always were a romantic, Missionary. What nonsense. Stick to your duties. For instance, have you noticed that the girl has gone?’

When she looked around, she realised that it was true; Bicansa had disappeared.

Dano said, ‘I’ve run some tests. You know what this stuff is? Xeelee construction material. Your first intuition was right. This cute old man and his farm animals and grandchildren are living on a Xeelee artefact. And it’s just ten centimetres thick.’

‘I don’t understand,’ she admitted.

‘All this is a smokescreen. We have to go after her,’ Dano said. ‘Bicansa. Go to her “community in the north”, wherever it is. I have a feeling that’s where we’ll learn the truth of this place.’

While Dano murmured this sinister stuff in her ear, Sool was  still trying to get her attention. His face was underlit by sunlight, she saw, reminding her of the portrait in his home. ‘You see how wonderful this is? We live on a platform, suspended over an ocean of light, and all our art, our poetry is shaped by our experience of this bounteous light. How can you even think of removing this from the spectrum of human experience?’

Pala felt hopelessly confused. ‘Your culture will be preserved, ’ she said hopefully, still wanting to reassure him. ‘In a museum.’

Sool laughed tiredly, and he walked around in the welling light.

 

Pala accepted they should pursue the mysterious girl, Bicansa. But she impulsively decided she had had enough of being remote from the world she had come to assess.

‘Bicansa is right. We can’t just swoop down out of the sky. We don’t know what we’re throwing away if we don’t take the time to look.’

‘But there is no time,’ Dano said wearily. ‘The Expansion front is encountering thousands of new star systems every day. Why do you think you’re here alone?’

‘Alone save for you, my Virtual conscience.’

‘Don’t get cocky.’

‘Well, whether you like it or not, I am here, on the ground, and I’m the one making the decisions.’

And so, she decided, she wasn’t going to use her flitter. She would pursue Bicansa as the native girl had travelled herself - by car, over the vacuum road laid out over the star sphere.

‘You’re a fool,’ snapped Dano. ‘We don’t even know how far north her community is.’

He was right, of course. Pala was shocked to find out how sparse the scouts’ information on this star-world was. There were light lakes scattered across the sphere from pole to pole, but away from the equator the compensating effects of centrifugal force would diminish. In their haste the scouts had assumed that no human communities would have established themselves away from the standard-gravity equatorial belt, and hadn’t mapped the sphere that far out.

She would be heading into the unknown, then. She felt a  shiver of excitement at the prospect. But Dano admonished her for being distracted from her purpose.

He insisted that she shouldn’t use one of the locals’ cars, as she had planned, but a Coalition design shipped down from the Navy ferry. And, he said, she would have to wear a cumbersome hard-carapace skinsuit the whole way. She gave in to these conditions with bad grace. It took a couple of days for the preparations to be completed, days she spent alone in the flitter at Dano’s order, lest she be seduced by the bucolic comfort of Home.

At last everything was ready, and Pala took her place in the car.

She set off. The road ahead was a track of comet-core metal, laid down by human engineering across the immense face of the star sphere. To either side were scattered hillocks of ice, purple-streaked in the starlight. They were the wrecks of comets that had splashed against the unflinching floor of the sphere.

The road surface was smooth, the traction easy. The blue-green splash of the domed colony receded behind her. The star sphere was so immense it was effectively an infinite plain, and she would not see the colony pass beyond the horizon. But it diminished to a line, a scrap of light, before becoming lost in the greater blackness.

When she gave the car its head it accelerated smoothly to astounding speeds, to more than a thousand kilometres an hour. The car, a squat bug with big, tough, all-purpose tyres, was state-of-the-art Coalition engineering, and could keep up this pace indefinitely. But there were no landmarks save the meaningless hillocks of ice, the arrow-straight road laid over blackness, and despite the immense speed, it was as if she wasn’t moving at all.

And, somewhere in the vast encompassing darkness ahead, another car fled.

‘Xeelee construction material,’ Dano whispered. ‘It’s like no other material we’ve encountered. You can’t cut it, bend it, break it. Even if we could build a sphere around a star and set it spinning in the first place, it would bulge at the equator and tear itself apart. But this shell is perfectly spherical, despite those huge stresses, to the limits of our measurements. Some  believe the construction material doesn’t even belong to this universe. But it can be shaped by the Xeelee’s own technology, controlled by gadgets we call “flowers”.’

‘It doesn’t just appear out of nowhere.’

‘Of course not. Even the Xeelee have to obey the laws of physics. Construction material seems to be manufactured by the direct conversion of radiant energy into matter, one hundred per cent efficient. Stars burn by fusion fire; a star like this, like Earth’s sun, probably converts some six hundred million tonnes of its substance to energy every second . . .’

‘So if the sphere is ten centimetres thick, and if it was created entirely by the conversion of the star’s radiation—’ She called up a Virtual display before her face, ran some fast calculations.

‘It’s maybe ten thousand years old,’ Dano said. ‘Of course that’s based on a lot of assumptions. And given the amount of comet debris the sphere has collected, that age seems too low - unless the comets have been aimed to infall here . . .’

She slept, ate, performed all her biological functions in the suit. The suit was designed for long-duration occupancy, but it was scarcely comfortable: no spacesuit yet designed allowed you to scratch an itch properly. However she endured.

After ten days, as the competition between the star’s gravity and the sphere’s spin was adjusted, she could feel the effective gravity building up. The local vertical tipped forward, so that it was as if the car was climbing an immense, unending slope. Dano insisted she take even more care moving around the cabin, and spend more time lying flat to avoid stress on her bones.

Dano himself, of course, a complacent Virtual, sat comfortably in an everyday chair.

‘Why?’ she asked. ‘Why would the Xeelee create this great punctured sphere? What’s the point?’

‘It may have been nothing more than a simple industrial accident,’ he said languidly. ‘There’s a story from before the Qax Extirpation, predating even the Second Expansion. It’s said that a human traveller once saved himself from a nova flare by huddling behind a scrap of construction material. The material soaked up the light, you see, and expanded dramatically . . . The rogue scrap would have grown and grown, easily encompassing a star like this, if the traveller hadn’t found the  “Xeelee flower”, the off-switch. It’s probably just a romantic myth. Or this may alternatively be some kind of technology demonstrator.’

‘I suppose we’ll never know,’ she said. ‘And why the light lakes? Why not make the sphere perfectly efficient, closed, totally black?’

He shrugged. ‘Well, perhaps it’s a honey trap.’ She had never seen a bee, or tasted honey, and she didn’t understand the reference. ‘Sool was right that this immense sphere-world could host billions of humans - trillions. Perhaps the Xeelee hope that we’ll flock here, to this place with room to breed almost without limit, and die and grow old without achieving anything, just like Sool, and not bother them any more. But I think that’s unlikely.’

‘Why?’

‘Because the effective gravity rises away from the equator. So the sphere isn’t much of a honey trap, because we can’t inhabit most of it. Humans here are clearly incidental to the sphere’s true purpose.’ His Virtual voice was without inflection, and she couldn’t read his mood.

They passed the five-gravity latitude before they even glimpsed Bicansa’s car. It was just a speck in the high-magnification sensor displays, not visible to the naked eye, thousands of kilometres ahead on this tabletop landscape. It was clear that they weren’t going to catch Bicansa without going much deeper into the sphere’s effective gravity well.

‘Her technology is almost as good as ours,’ Pala gasped. ‘But not quite.’

‘Try not to talk,’ Dano murmured. ‘You know, there are soldiers, Navy tars, who could stand multiple gravity for days on end. You aren’t one of them.’

Pala was lying down, cushioned by her suit, kept horizontal by her couch despite the cabin’s apparent tilt upwards. But even so the pressure on her chest was immense. ‘I won’t turn back,’ she groaned.

‘I’m not suggesting you do. But you will have to accept that the suit knows best.’

When they passed six gravities, the suit flooded with a dense, crimson fluid that forced its way into her ears and eyes and mouth. The fluid, by filling her up, would enable her to  endure the immense, unending pressure of the gravity. It was like drowning.

Dano offered no sympathy. ‘Still glad you didn’t take the flitter? Still think this is a romantic adventure? Ah, but that was the point, wasn’t it? Romance. I saw the way you looked at Bicansa. Did she remind you of gentle comforts, of thrilling under-the-blanket nights in the Academy dormitories?’

‘Shut up,’ she gasped.

‘Didn’t it occur to you that as she was only a Virtual image, that image might have been edited? You don’t even know what she looks like.’

The fluid tasted of milk. Even when the feeling of drowning had passed, she never learned to ignore its presence in her belly and lungs and throat; she felt as if she was on the point of throwing up, all the time. She slept as much as she could, trying to shut out the pain, the pressure in her head, the mocking laugh of Dano.

But, trapped in her body, she had plenty of time to think over the central puzzle of this star-world - and what to do about it. And still the journey continued across the elemental landscape, and the astounding, desolating scale of this artificial world worked its way into her soul.

They drove steadily for no less than forty days, and traversed a great arc of the star sphere stretching from the equator towards the pole, across nearly a million kilometres. As gravity dominated the diminishing centrifugal forces, the local vertical tipped back up and the plain seemed to level out.

Eventually the effective gravity force reached more than twenty standard.

 

The car drew to a halt.

Pala insisted on seeing for herself. Despite Dano’s objections she had the suit lift her up to the vertical, amid a protesting whine of exoskeletal motors. As the monstrous gravity dragged at the fluid in which she was embedded, waves of pain plucked at her body.

Ahead of the car was another light lake, another pale glow, another splash of dimly lit green. But there were no trees or mirror towers, she saw; nothing climbed high above the sphere’s surface here.

Bicansa appeared in the air.

She stood in the car’s cabin, unsuited, as relaxed as Dano. Pala felt there was some sympathy in her Virtual eyes. But she knew now without doubt that this wasn’t Bicansa’s true aspect.

‘You came after me,’ Bicansa said.

‘I wanted to know,’ Pala said. Propped up in her suit, her voice was a husk, muffled by the fluid in her throat. ‘Why did you come to the equator - why meet us? You could have hidden here.’

‘Yes,’ Dano said grimly. ‘The Navy’s careless scouting missed you.’

‘We had to know what kind of threat you are to us. I had to see you face to face, take a chance that I would expose’ - she waved a hand - ‘this.’

‘You know we can’t ignore you,’ Dano said. ‘This great sphere is a Xeelee artefact. We have to learn what it’s for.’

‘That’s simple,’ Pala said. She had worked it out, she believed, during her long cocooning. ‘We were thinking too hard, Dano. The sphere is a weapon.’

‘Ah,’ Dano said grimly. ‘Of course. And I always believed your thinking wasn’t bleak enough for this job, Pala. I was wrong.’

Bicansa looked bewildered. ‘What are you talking about? Since the First landed, we have thought of this sphere as a place that gives life, not death.’

Dano said, ‘You wouldn’t think it was so wonderful if you inhabited a planet of this star as the sphere slowly coalesced - if your ocean froze out, your air began to snow . . . Pala is right. The sphere is a machine that kills a star - or rather, its planets, while preserving the star itself for future use. I doubt if there’s anything special about this system, this star.’ He glanced at the sky, metal Eyes gleaming. ‘It is probably just a trial run of a new technology, a weapon for a war of the future. One thing we know about the Xeelee is that they think long term.’

Bicansa said, ‘What a monstrous thought. My whole culture has developed on the hull of a weapon! But even so, it is my culture. And you’re going to destroy it, aren’t you? Or will you put us in a museum, as you promised Sool?’

‘Not necessarily,’ Pala whispered.

They both turned to look at her. Dano murmured threateningly, ‘What are you thinking, Missionary?’

She closed her eyes. Did she really want to take this step? It could be the end of her career if it went wrong, if Dano failed to back her. But she had sensed the gentleness of Sool’s equatorial culture, and had now experienced for herself the vast spatial scale of the sphere - and here, still more strange, was this remote polar colony. This was an immense place, she thought, immense both in space and time - and yet humans had learned to survive here. It was almost as if humans and Xeelee were learning to live together. It would surely be wrong to allow this unique world to be destroyed, for the sake of short-term gains.

And she thought she had a way to keep that from happening.

‘If this is a weapon, it may one day be used against us. And if so we have to find a way to neutralise it.’ The suit whirred as she turned to Bicansa, ‘Your people can stay here. You can live your lives the way you want. I’ll find ways to make the Commission accept that. But there’s a payback.’

Bicansa nodded grimly. ‘I understand. You want us to find the Xeelee flower.’

‘Yes,’ whispered Pala. ‘Find the off-switch.’

Dano faced her, furious. ‘You don’t have the authority to make a decision like that. Granted this is an unusual situation. But these are still human colonists, and you are still a Missionary. Such a deal would be unprecedented.’

‘But,’ Pala whispered, ‘Bicansa’s people are no longer human. Are you, Bicansa?’

Bicansa averted her eyes. ‘The First were powerful. Just as they made this star-world fit for us, so they made us fit for it.’

Dano, astonished, glared at them both. Then he laughed. ‘Oh, I see. A loophole! If the colonists aren’t fully human under the law you can pass the case to the Assimilation, who won’t want to deal with it either . . . You’re an ingenious one, Pala! Well, well. All right, I’ll support your proposal at the Commission. No guarantees, though.’

‘Thank you,’ Bicansa said to Pala. She held out her Virtual hand, and it passed through Pala’s suit, breaking into pixels.

Dano had been right, Pala thought, infuriatingly right, as usual. He had seen something in her, an attraction to this woman from another world she hadn’t even recognised in herself. But Bicansa didn’t even exist in the form Pala had perceived, not if she endured this gravity. Was she, Pala, really so lonely? Well, if so, when she got out of here she would do something about her personal life.

And she would have to think again about her career choice. Dano had always warned her about an excess of empathy. It seemed she wasn’t cut out for the duties of a Missionary - and next time she might not be able to find a legal loophole to spare the victims of the Commission’s heavy charity.

With a last regretful glance, Bicansa’s Virtual sublimated into dusty light.

Dano said briskly, ‘Enough’s enough. I’ll call down the flitter to get you out of here before you choke to death.’ He turned away, and his pixels flickered as he worked.

Pala looked out through the car’s window at the colony, the sprawling, high-gravity plants, the dusty, flattened lens of shining air. She wondered how many more colonies had spread over the varying gravity latitudes of the star shell, how many more adaptations from the standard human form had been tried - how many people actually lived on this immense artificial world. There was so much here to explore.

The door of Bicansa’s car opened. A creature climbed out cautiously. In a bright orange pressure suit, its body was low-slung, supported by four limbs as thick as tree trunks. Even through the suit Pala could make out immense bones at hips and shoulders, and massive joints along the spine. It lifted its head and looked into the car. Through a thick visor Pala could make out a face - thick-jawed, flattened, but a human face nonetheless. The creature nodded once. Then it turned and, moving heavily, carefully, made its way towards the colony, and its lake of light.

 

Pala was right that the Xeelee star-cloak was a weapon. One day this strange apparition would return, to haunt human history.

What a pity Bicansa’s people never did find an off-switch.

This was an age when every resource in the Galaxy had to be  harnessed to feed the Expansion. So the Missionaries and Assimilators drove on.

But, at the very edge of the human front, they were never very safe vocations.






BREEDING GROUND

 AD 10,537

The starbreaker pod exploded in her face.

Mari was hurled backwards, landing with a jarring impact against the weapons emplacement’s rear bulkhead. Something gushed over her eyes - something sticky - blood? With sudden terror she scraped at her face.

The emplacement’s calm order had been destroyed in an instant. Alarms howled, insistent. There was screaming all around her, people flailing. The transparent forward bulkhead had buckled inwards, and the row of starbreaker pods behind it, including her own, had been crushed and broken open. Charred shadows still clung to some of the stations, and there was a stink of smoke, of burned meat. She had been lucky to have been thrown back, she realised dully.

But beyond the forward bulkhead the battle was continuing. She saw black extragalactic space laced by cherry-red starbreaker beams, a calm enfilade caging in the bogey, the Snowflake, the misty alien artefact at the centre of this assault. The rest of the flotilla hovered like clouds around the action: Spline ships, fleshy scarred spheres, sisters of the living ship in which she rode, each wielding a huge shield of perfectly reflective Ghost hide.

Then the gravity failed. She drifted away from the wall, stomach lurching. In the misty dark, something collided with her, soft and wet; she flinched.

There was a face in front of her, a bloody mouth screaming through the clamour of the alarm. ‘Gunner!’

That snapped her back into focus. ‘Yes, sir.’

This was Jarn, a sub-lieutenant. She was bloodied, scorched, one arm dangling; she was struggling to pull herself into a pressure cloak. ‘Get yourself a cloak, then help the others. We have to get out of here.’

Mari felt fear coil beneath her shock. She had spent the entire trip inside this emplacement, a station stuck to the outer flesh of a Spline ship; here she had bunked, messed, lived; here was her primary function, the operation of a starbreaker beam. Get out? Where to?

‘. . . Academician Kapur first, then Officer Mace. Then anybody else who’s still moving . . .’

‘Sir, the action—’

‘Is over.’ For a heartbeat Jarn’s shrill voice softened. ‘Over for us, gunner. Now our duty is to keep ourselves alive. Ourselves, and the Academician, and the wetback. Is that clear?’

‘Yes, sir.’

‘Move it.’ Jarn spun away, hauling pressure cloaks out of lockers.

Mari grabbed a cloak out of the smoke-filled air. Jarn was right; the first thing you had to do in a situation like this was to make sure you could keep functioning yourself. The semi-sentient material closed up around her, adjusting itself as best it could. There was a sharp tingle at her forehead as the cloak started to work on her wound. The cloak was too small; it hurt as it tried to enfold her stocky shoulders, her muscular legs. Too late to change it now.

Jarn had already opened a hatch at the back of the emplacement. She was pushing bodies through as fast as she could cram them in. Seeing Mari, she jabbed a finger, directing Mari towards Kapur.

The Academician - here because he was the nearest thing to an expert on the action’s target - was drifting, limbs stiff, hands clutched in front of his face. Mari had to pull his hands away. His eye sockets were pits of ruin; the implanted Eyes there had burned out.

No time for that. She forced herself to close the cloak over his face. Then she pushed him by main force towards Jarn’s open hatchway.

Next she came to Mace, the wetback, the Navy officer. He was bent forward over a sensor post. When she pulled him back she saw that both legs had been crudely severed, somewhere below the knee. Blood pumped out of broken vessels in sticky zero-G globules. His mouth gaped, strands of bloody drool floating around his face.

Her cloak had a medical kit. She ripped this open now and dug out a handful of gel. Shuddering at the touch of splintered bone and ragged flesh, she plastered the gel hastily over the raw wounds. The gel settled into place, turning pale blue as it sealed vessels, sterilised, dissolved its substance into a blood replacement, and started the process of promoting whatever healing was possible. Then she dragged a cloak around Mace and hurled him bodily towards Jarn and the hatch.

Under the alarm, she realised now, the noise had subsided. No more screaming. Nobody left in the emplacement was moving, nobody but her.

Beyond the forward bulkhead the Snowflake, the target, was beginning to glow internally, pink-white, and subtle structures crumbled. Fleshy Spline hulls drifted across the artefact’s immense, complex expanse, purposeful, determined.

But the bulkhead was blistering, about to give way.

She dived through the hatch. Jarn slammed it closed. Mari felt a soundless explosion as the bulkhead failed. The alarm was cut off at last.

She was in a kind of cave, roughly spherical, criss-crossed by struts of some cartilaginous material. It was dark here, a crimson obscurity relieved only by the glow of the cloaks. She could see portals in the walls of the cave - not hatchways like decent human engineering, but orifices, like nostrils or throats, leading to a network of darker chambers beyond. There was some kind of air here, surely unbreathable. Little motes moved in it, like dust.

When she touched a wall, it was warm, soft, moist. She recoiled.

She was stuck inside the body of a Spline.

 

Mari had never forgotten her first view of a Spline ship.

Its kilometres-wide bulk had dwarfed her flitter. It was a rough sphere, adorned by the tetrahedral sigil of free humanity. The hull, actually a wrinkled, leathery hide, was punctured by vast navels within which sensors and weapons glittered. In one pit an eye had rolled, fixing Mari disconcertingly; Mari had found herself turning away from its huge stare.

The Spline - so went below-decks scuttlebutt - had once scoured the depths of some world-girdling ocean. Then,  unknown years ago, they rebuilt themselves. They plated over their flesh, hardened their internal organs - and rose from their ocean like vast, studded balloons.

What it boiled down to was that Spline ships were alive: living starships.

On the whole, it was best not to think about it. Cocooned in the metal and ceramic of a gun or sensor emplacement, you mostly didn’t have to. Now, however, Mari found herself immersed in deep red biological wetness, and her flesh crawled.

Jarn, strapping her own damaged arm tightly to her side, watched her with disgust. ‘You’re going to have to get used to it.’

‘I never wanted to be a wetback. Sir.’ The wetbacks were the officers and ratings who interfaced between the Spline vessel and its human cargo. Mace, the Navy officer who had been assigned to escort Academician Kapur during the action, was a wetback.

‘We’re all wetbacks now, gunner.’ Jarn glanced around. ‘I’m senior here,’ she said loudly. ‘I’m in charge. Gunner, help me with these people.’

Mari saw that Jarn was trying to organise the survivors into a rough line. She moved to help. But there was just a handful here, she saw - eight of them, including Mari and Jarn, just eight left out of the thirty who had been working in the emplacement at the time of the assault.

Here was Kapur, the spindly Academician with the ruined Eyes, sunk in sullen misery. Beside him Mace drifted in the air, his cloak almost comically truncated over those missing legs. Next to Mace were two squat forms, wrapped in misted cloaks, clutching at each other. Round faces peered up at Mari fearfully.

She reached for their names. ‘Tsedi. Kueht. Right?’

They nodded. They were supply ratings, both male, plump, soft-skinned. They spoke together. ‘Sir, what happened?’ ‘When will we get out of here?’

Academician Kapur turned his sightless face. ‘We made a bonfire. A bonfire of wisdom almost as old as the universe. And we got our fingers burned.’

The ratings quailed, clutching tighter.

Useless, Mari thought analytically. Dead weight. Rumour had it they were cadre siblings, hatched in some vast inner-Expansion Conurbation; further rumour had it they were also lovers.

She moved on down the line of cloaked bodies. Two more survivors, roughly wrapped in their cloaks. She recognised Vael, a gunner ranked below herself, and Retto, a sub-lieutenant who had been officer of the watch at the time of the attack. Good sailors both. Even the officer.

Except they weren’t survivors at all. She could see that even through the layers of their imperfectly fitting cloaks, which had turned a subtle blue colour, the colour of death. Mari’s heart sank; it would have been good to have these two at her side.

Jarn had extracted a kit of what looked like hypodermic needles from a pack at Mace’s waist. ‘Take their cloaks. Retto’s and Vael’s.’

Jarn was one rank below the CO and his First Officer, with nominal responsibilities for communications. Mari knew her as a prissy idiot who routinely dumped any responsibility downwards. And now, in this grim situation, she had issued a stupid order like that. ‘Sir, they’re dead.’

Kapur turned blindly. A thin, intense, withdrawn man, he wore his head shaven after the ancient fashion of the Commission for Historical Truth, and he had a clutch of bright red vials strapped to his waist: mnemonic fluid, every droplet a backup record of everything that had happened during the action. He said, ‘I can read your tone of voice, gunner. I can tell what you’re thinking. Why did such good comrades have to die, when such a rabble as this has survived?’

‘Academician, shut up,’ Jarn snapped. ‘Sir. Just do it, gunner. There’s nothing to be done for them now. And we’re going to need those cloaks.’ Fumbling one-handed, she began to jab needles into the fleshy wall of the little cavern, squirting in thick blue gunk.

Of course Kapur was right. Mari surveyed her surviving companions with disgust: Jarn the pompous ass-muncher of a junior officer, Mace the half-dead wetback, Kapur the dried-up domehead, the two soft-bodied store-stackers. But there was nothing to be done about it.

Keeping her face stony, Mari peeled the cloaks off the inert bodies of Vael and Retto. Vael’s chest had been laid open, as if by an immense punch; blood and bits of burned meat floated out of the cavity.

Jarn abandoned her needle-jabbing. ‘The Spline isn’t responding.’ She held up the emptied hypodermics. ‘This is the way you communicate with a Spline - in an emergency, anyhow. Chemicals injected into its bloodstream. Lieutenant Mace could tell you better than I can, if he were conscious. I think this Spline must be too badly wounded. It has withdrawn from us, from human contact.’

Mari gaped. ‘We can’t control the ship?’

Kapur sighed. ‘The Spline do not belong to us, to humanity. They are living ships, independent, sentient creatures, with whom we negotiate.’

The siblings huddled fearfully. The fatter one - Tsedi - stared with wide eyes at Jarn. ‘They’ll come to get us. Won’t they, sir?’

Jarn’s face flickered; Mari saw she was out of her depth herself, but she was working to keep control, to keep functioning. Maybe this screen-tapper was stronger than Mari had suspected. ‘I’m a communications officer, remember.’ That meant she had a Squeem implant, an alien fish swimming in her belly, her link to the rest of the crew. She closed her eyes, as if tapping into the Squeem’s crude group mind. ‘There is no they, rating.’

Tsedi’s eyes were wide. ‘They’re dead? The crew? All of them?’

‘We’re on our own. Just focus on that.’

Alone. Kapur laughed softly. Mari tried to hide her own inner chill.

As if on cue, they all felt a subtle, gut-wrenching displacement.

‘Hyperdrive,’ Mari said.

The siblings clutched each other. ‘Hyperdrive? The Spline is moving? Where is it taking us?’

Kapur said, ‘Wherever it wants. We have no influence. Probably the Spline doesn’t even know we are here. This is what you get when your warship has a mind of its own.’

Impatiently, Jarn snapped, ‘Nothing we can do about that.  All right, we have work to do. We should pool what we have. Med kit, supplies, weapons, tools, anything.’

There was precious little. They had the cloaks, plus the two spares scavenged from the bodies of Vael and Retto. The cloaks came with med-kits, half depleted already. There was some basic planet-fall survival gear, carried routinely by the crew: knives, water purification tablets.

Jarn rubbed her wounded arm, gazing at the kit. ‘No food. No water.’ She glared at Kapur. ‘You. Academician. You know anything about Spline?’

‘More than the rest of you, I suspect,’ Kapur said dryly. ‘For all you use them to fly around the Expansion from one battle to another. But little enough.’

‘The cloaks will keep us alive for twenty-four hours. We might use the spares to stretch that a little longer. But we need to replenish them. How? Where do we go?’

I wouldn’t have thought so far ahead, Mari considered. Again she was reluctantly impressed by Jarn.

Kapur pressed his fists to his burned-out Eyes. ‘Inwards. The Spline has storage chambers in a layer beneath its hull. I think.’

Tsedi said, ‘If only Lieutenant Mace was conscious. He’s the expert. He would know—’

‘But he isn’t,’ Jarn snapped, irritated. There’s just us.’

They were silent.

‘All right.’ Jarn looked around, and selected an orifice directly opposite the one they had entered through. ‘This way,’ she said firmly. ‘I’ll lead. Academician, you follow me, then you two, Tsedi and Kueht. Gunner, bring up the rear. Here.’ She thrust one of the knives into Mari’s hand. ‘Keep together.’

Kapur asked, ‘What about Mace?’

Jarn said carefully, ‘We can’t take him. He’s lost a massive amount of blood, and I think he may be in anaphylactic shock.’

‘We take him.’

‘Sir, you’re our priority.’ That was true, Mari knew. You were always supposed to preserve the Academicians and Commissaries first, for the sake of the knowledge they might bring forward to the next engagement. And if that couldn’t be managed, then you retrieved the mnemonic vials the domeheads  kept with themselves at all times. Everything else was expendable. Everything and everyone. Jarn said, ‘We don’t have energy to spare for—’

‘We take him.’ Kapur reached for Mace. Grunting, he pulled the Navy man to him and arranged him on his back, arms around his neck, head lolling, half-legs dangling.

Jarn exchanged a glance with Mari. She shrugged. ‘All right. You others, get ready.’

‘I don’t like this situation, sir,’ Mari said, as she gathered up her kit.

‘Me neither,’ Jarn muttered. ‘The day the Expansion takes full control of these Lethe-spawned Spline the better. In the meantime, just do your job, sailor. Form up. Keep together. Let’s go.’

One by one they filed through the orifice, into the crimson-black tunnel beyond. Mari, as ordered, took the rear of the little column, and she watched the dim yellow glow of the others’ cloaks glistening from the organic walls.

She couldn’t believe this was happening. But she breathed, she moved, she followed orders; and she seemed to feel no fear. You’re in shock, she told herself. It will come.

In the meantime, do your job.

 

Without gravity there was no up, no down. Their only orientation came from the tunnel around them. Its clammy walls were close enough to touch in every direction, the space so cramped they had to proceed in single file.

The tunnel twisted this way and that, taking them sideways as much as inwards. But with every metre Mari was descending deeper into the carcase of this wounded Spline; she was very aware that she was crawling like some parasitic larva under the skin of a living creature.

What made it worse was the slow going.

Jarn and Mari moved OK, but Kapur blundered blindly, and Tsedi and Kueht seemed unaccustomed to the lack of gravity. The siblings stayed as close to each other as they could get in the confined space, touching and twittering like birds. Mari growled to herself, imagining what the master-at-arms would have said about that.

They couldn’t have gone more than a few hundred metres  before Mace’s cloak turned blue. But Kapur, bathed in a cerulean glow he couldn’t see, refused to leave Mace behind. He toiled doggedly on, his inert burden on his back.

Jarn snapped, ‘I don’t have time for this. Gunner, sort it out.’

‘Sir. How?’

‘With the tact and sensitivity you starbreaker grunts are famous for. Just do it. You two, move on.’ She took the lead again, hustling Tsedi and Kueht behind her.

Mari took her place behind Kapur, at a loss. ‘. . . I guess you knew each other a long time, sir.’

Kapur turned. ‘Mace and I? How old are you, gunner?’

‘Eighteen standard, sir.’

‘Eighteen.’ He shook his head. ‘I first met Mace before you were born, then. I was seconded here by the Commission, on the failed first contact with the Snowflake.’

‘Seconded?’

‘I was a Guardian, a policeman. As the Expansion grows, the rate of Assimilation itself accelerates, and specialists are rare . . . My own brand of forensic intelligence proved adequate for the role. My job was to understand the Snowflake. Mace’s was to destroy it.’

Mari understood the tension. Resources were always short. The Assimilation, the processing of newly contacted alien species on an industrial scale, followed an accelerating Expansion that now spanned a quarter of the Galaxy’s disc and had reached the great globular clusters beyond.

And, in one of those clusters, they had found the Snowflake. It surrounded a dwarf star, a tetrahedron fourteen million kilometres on a side: a stupendous artefact, a vast setting for an ancient, faded jewel of a star.

So far as anybody knew, the Snowflake had been constructed to observe: simply that, to gather data, as the universe slowly cooled. Since the building of the Snowflake, thirteen billion years had shivered across the swirling face of the Galaxy.

Assimilation was a matter of processing: contact, conquest, absorption - and, if necessary, destruction. If Kapur had been able to determine the goals of the Snowflake and its builders, then perhaps those objectives could be subverted to serve human purposes. If not, then the Snowflake had no value.

Mari guessed, ‘Lieutenant Mace gave you a hard time.’

Kapur shook his head. ‘Mace was a good officer. Hard, intelligent, ambitious, brutal. He knew his job and he carried it out as best he could. I was in his way; that was uncomfortable for me. But I always admired him for what he was. In the end the Snowflake resisted Mace’s crude assaults.’

‘How?’

‘We were - brushed aside.’

He tried to explain what had happened. Their ship had been hit by a beam of lased gravity waves, that had come from outside the Galaxy. It seemed that the Snowmen, the builders of the ’Flake, had been able to manipulate something humans called Mach’s principle. Mach, or Mar-que, it was a name all but lost in the Qax Extirpation.

Kapur said, ‘You are embedded in a universe of matter. That matter tugs at you with gravity fields - but the fields surround you uniformly; they are equal in all directions, isotropic and timeless. The Snowmen had a way of making the field . . . unequal.’

‘How?’

Kapur laughed uneasily. ‘We still don’t know. I guess you learn a lot in thirteen billion years.

‘It has taken twenty-two years for the Academies to figure out how to deal with the Snowflake. For deal with it we must, of course. Its stubborn, defiant existence is not a direct threat to us, but it is a challenge to the logic of our ideology.’ Now he smiled, remembering. ‘After our failed mission we corresponded, Mace and I. I followed Mace’s career with a certain pride. Do you think it’s getting hot?’

‘Sir—’

‘When I was assigned to this second assault on the Snowflake, Mace was seconded to accompany me. He had risen to lieutenant. It galled him to have to become a wetback.’

‘Sir. Lieutenant Mace is dead.’

Kapur drifted to a halt, and sighed. ‘Ah. Then knowing me did him little good in the end. What a pity it ends like this.’

Gently Mari pulled the broken body from Kapur’s back. Kapur didn’t resist; he drifted to the wall, running his fingers over its moist surface. Mari pulled the cloak off Mace’s inert body, but it had been used up by its efforts to keep Mace alive.

She was surprised to learn of a friendship between a straight-and-true Navy man and a domehead. And then Kapur had attempted to haul his friend along with him, even though it must have been obvious that Mace couldn’t survive - even though Kapur, as their passenger Academician, would have been in his rights to demand that the rest of them carry him along.

People always surprised you. Especially those without military training and the proper orientation. But then, she had never gotten to know any domeheads before, not before this disaster, today.

She shoved the body back the way they had come, up into the darkness. When she was done she was sweating. Maybe it was getting hotter in here, as they penetrated deeper into the core of the Spline. ‘It’s done, sir. Now we have to—’

There was a flash of light from deeper inside the tunnel. And now came a high-pitched, animal scream.

Mari shoved Kapur out of the way and hurled herself down the tunnel.

 

It was Tsedi, the fat rating. He looked as if he had been shot in the stomach. The cloak over his fat belly was scorched and blackened, flaking away. Kueht bounced around the cramped tunnel, screaming, eyes bugging wide, flapping uselessly.

Jarn was struggling with one of the spare cloaks. ‘Help me.’ Together Jarn and Mari wrapped the cloak around Tsedi’s shivering form.

And when she got closer Mari saw that whatever had burned through the rating’s cloak had gone on, digging a hole right into Tsedi’s body, exposing layers of flesh and fat. Inside the hole something glistened, wet and pulsing.

She retched.

‘Hold it in,’ Jarn said, her own voice tremulous. ‘Your cloak would handle the mess, but you’d smell it for ever.’

Mari swallowed hard, and got herself under control. But her hand went to the knife tucked into her belt. ‘Did someone fire on us?’

Jarn said, ‘Nothing like that. It was the Spline.’

‘The Spline?’

Kapur was hovering above them, anchored to the wall by  a fingertip touch. ‘Haven’t you noticed how hot it has become?’

Jarn said evenly, ‘I remember hearing rumours about this. It’s part of their - um, lifecycle. The Spline will dive into the surface layers of a star. Normally, of course, they drop off any human passengers first.’

Mari said, ‘We’re inside a star? Why?’

Jarn shrugged. ‘To gather energy. To feed - to refuel. Whatever. How should I know?’

‘And to cleanse,’ Kapur murmured. ‘They bathe in starstuff. Probably our Spline’s damaged outer layers have already been sloughed away, taking what was left of our emplacements with it.’

‘What about Tsedi?’

‘There was a sunbeam,’ Jarn said. ‘Focused somehow.’

‘An energy trap,’ Kapur said. ‘A way for the Spline to use the star’s heat to rid itself of internal parasites. Like us,’ he added with cold humour.

Jarn said, ‘Whatever it was, it caught this poor kid in the gut. And - oh, Lethe.’

Tsedi convulsed, blood-flecked foam showing at his mouth, limbs flapping, belly pulsing wetly. Jarn and Mari tried to pin him down, but his flailing body was filled with unreasonable strength.

It finished as quickly as it had started. With a final spasm, he went limp.

Kueht began to scream, high-pitched.

Jarn sat back, breathing hard. ‘All right. All right. Take the cloak off him, gunner.’

‘We can’t stay here,’ Kapur said gently. ‘Not while the Spline bathes in its star.’

‘No,’ Jarn said. ‘Deeper, then. Come on.’

But Kueht clung to Tsedi’s corpse. Jarn tried to be patient; in the gathering heat she drifted beside the rating, letting him jabber. ‘We grew up together,’ he was saying. ‘We looked after each other in the Conurbation, in the cadres. I was stronger than he was and I’d help him in fights. But he was clever. He helped me study. He made me laugh. I remember once . . .’

Mari listened to this distantly.

Kapur murmured, ‘You don’t approve of family, gunner?’

‘There is no such thing as family.’

‘You grew up in a Conurbation?’

‘Navy run,’ she growled. ‘Our cadres were broken up and reformed every few years, as per Commission rules. The way it should be. Not like this.’

Kapur nodded. ‘But further from the centre, the rules don’t always hold so well. It is a big Expansion, gunner, and its edges grow diffuse . . . Humanity will assert itself. What’s the harm in family?’

‘What good is “family” doing that rating now? It’s only hurting him. Tsedi is dead.’

‘You despise such weakness.’

‘They lived while good human beings died.’

‘Good human beings? Your comrades in arms. Your family.’

‘No—’

‘Do you miss them, gunner?’

‘I miss my weapon.’ Her starbreaker. It was true. It was what she was trained for, not this sticky paddling in the dark. Without her starbreaker she felt lost, bereft.

In the end Jarn physically dragged Kueht away from the stiffening corpse of his cadre sibling. At last, to Mari’s intense relief, they moved on.

 

They seemed to travel through the twisting tunnel-tube for hours. As the semi-sentient cloaks sought to concentrate their dwindling energies on keeping their inhabitants alive, their glow began to dim, and the closing darkness made the tunnel seem even more confining.

At last they came to a place where the tunnel opened out. Beyond was a chamber whose mottled walls rose out of sight, into darkness beyond the reach of their cloaks’ dim glow. Jarn connected a line to a hook which she dug into the Spline’s fleshy wall, and she and Mari drifted into the open space.

Huge fleshy shapes ranged around them. Some of them pulsed. Fat veins, or perhaps nerve trunks, ran from one rounded form to another. Even the walls were veined: they were sheets of living tissue and muscle, nourished by the Spline’s analogue of blood.

Mari found herself whispering. ‘Is it the brain?’

Jarn snorted. ‘Spline don’t have brains as we do, tar. Even I know that much. Spline systems are - distributed. It makes them more robust, I guess.’

‘Then what is this place?’

Jarn sighed. ‘There’s a lot about the Spline we don’t understand. ’ She waved a hand. ‘This may be a, a factory. An organic factory.’

‘Making what?’

‘Who knows?’ Kapur murmured. He lingered by the wall, sightless gaze shifting. ‘We are not the only clients of the Spline. They provide services for other species, perhaps from far beyond the Expansion, creatures of whom we may have no knowledge at all. But not everybody uses the Spline as warships. That much is clear.’

‘It is hardly satisfactory,’ Jarn said through clenched teeth, ‘that we have so little control over a key element of the Expansion’s strategy.’

‘You’re right, lieutenant,’ Kapur said. ‘The logic of the Third Expansion is based on the ultimate supremacy of mankind. How then can we share our key resources, like these Spline? But how could we control them - any more than we can control this rogue in whose chest cavity we ride helplessly?’

Mari said, ‘Lieutenant.’

Jarn turned to her.

Mari glanced back at Kueht. The rating huddled alone at the mouth of the tunnel from which they had emerged. She made herself say it. ‘We could make faster progress.’

Before Jarn could respond, Kapur nodded. ‘If we dump the weak. But we are not strangers any more; we have already been through a great deal together. Mari, will you be the one to abandon Kueht? And where will you do it? Here? A little further along?’

Mari, confused, couldn’t meet Kapur’s sightless glare.

Jarn clutched her wounded arm. ‘You’re being unfair, Academician. She’s trained to think this way. She’s doing her job. Trying to save your life.’

‘Oh, I understand that, lieutenant. She is the product of millennia of methodical warmaking, an art at which we humans have become rather good. She is polished precision machinery, an adjunct to the weapon she wielded so well. But  in this situation, we are all stranded outside our normal parameters. Aren’t we, gunner?’

‘This isn’t getting us anywhere,’ Jarn snapped. She picked out a patch of deeper darkness on the far side of the chamber. ‘That way. The way we were heading. There must be an exit. We’ll have to work our way around the walls. Mari, you help Kapur. Kueht, you’re with me . . .’

 

More long hours.

As its energy faded, Mari’s cloak grew still more uncomfortable - tighter on her muscular body, chafing at armpits and groin and neck. It was tiring for her to struggle against its elasticity. And, though she had been able to resist throwing up, the cloak was eventually full of her own sour stink.

Meanwhile, her back ached where she had been rammed against the emplacement bulkhead. That gash on her head, half-treated by the cloak, was a permanent, nagging pain. Mysterious aches spread through her limbs and neck. Not only that, she was hungry, and as thirsty as she had ever been; she hadn’t had so much as a mouthful of water since the assault itself. She tried not to think about how much Kueht was slowing them down, what had transpired in the ‘factory’. But there wasn’t much else to think about.

She knew the syndrome. She was being given too much time in her own head. And thinking was always a bad thing.

They came at last to another chamber.

As far as they could see in their cloaks’ failing light, this was a hangar-like place of alcoves and nooks. The bays were separated by huge diaphanous sheets of some muscle-like material, marbled with fat. And within the alcoves were suspended great pregnant sacs of what looked like water: green, cloudy water.

Jarn made straight for one of the sacs, pulled out her knife and slit it open. The liquid pulsed out in a zero-G straight-line jet, bubbling slightly. Jarn thrust a finger into the flow, and read a sensor embedded in her cloaked wrist. She grinned. ‘Sea water. Earth-like, salty sea water. And this green glop is blue-green algae, I think. We found what we came for.’ She lengthened the slit. ‘Each of you pick a sac. Just climb in and immerse yourself; the cloaks will take what they need.’ She  showed them how to work nipples in their cloaks that would provide them with desalinated water, even a mushy food based on the algae.

Mari helped Kapur, then clambered inside a sac of her own. She didn’t lose much water when she slit the sac; surface tension kept it contained in big floating globules that she was able to gather up in her hands. She folded the sac like a blanket, holding it closed over her chest. The water was warm, and her cloak, drinking in nutrients, began to glow more brightly.

‘Blue-green algae,’ she murmured. ‘From a human world.’

‘Obviously,’ Kapur said.

‘Maybe this is one of the ways you pay a Spline,’ Jarn said. ‘I always wondered about that.’ She moved around the chamber, handing out vials of an amber fluid that she passed through the sac walls. ‘I think we deserve this. Pass it through your cloak.’

Kapur asked, ‘What is it?’

Mari grinned. ‘Poole’s Blood.’ For Michael Poole, the legendary pre-Extirpation explorer of Earth.

‘Call it a stimulant,’ Jarn said dryly. ‘An old Navy tradition, Academician.’

Mari sucked down her tot. ‘How long should we stay here?’

‘As long as the cloaks need,’ Jarn said. ‘Try to sleep.’

That seemed impossible. But the rocking motion of the water and its swaddling warmth seemed to soothe the tension out of her sore muscles. She thought about her starbreaker station: the smooth feel of the machinery as she disassembled it for servicing, the sense of its clean power when she worked it.

Mari closed her eyes, just for a moment.

When she opened her eyes, three hours had passed. And Kueht had gone.

 

‘He must have gone back,’ Jarn said. ‘Back to where we left his sibling.’

‘That was hours ago,’ Mari said. She looked from one to the other. ‘We can’t leave him.’ Without waiting for Jarn’s reaction she plunged back into the tunnel they had come from.

Jarn hurried after Mari, calling her back. But Mari wasn’t  about to listen. After a time, Jarn seemed to give up trying to stop her, and just followed.

Through the factory-like chamber they went, then back along the twisting length of muscle-walled tunnel.

... Why am I doing this?

Kueht was fat, useless and weak; before the disaster Mari wouldn’t have made room for him in the corridor. All her training and drill, and the Expansion’s Druz Doctrines that underpinned them, taught that people were not of equal worth. It was an individual’s value to the species as a whole that counted: nothing more, nothing less. And it was the duty of the weak to lay down their lives for the strong, the worthless for the valuable.

But it wasn’t working out like that. When it came down to it Mari just couldn’t abandon even a helpless, useless creature like Kueht; she couldn’t be the one to leave him behind, just as Kapur had said. Humanity will assert itself.

She was thinking too much again.

At last they reached the place where Mari had jammed Tsedi’s burned body. Kueht was here, sprawled over his sibling. They pulled at Kueht’s shoulders, turning him on his back. His cloak flapped open. His face was swollen, his tongue protruding and blackened.

Mari said, ‘Kapur talked about opening our cloaks. Maybe that gave him the idea.’

‘It must have been hard,’ Jarn said. ‘The cloak would have resisted being opened; it is smart enough to know that it would kill its occupant if it did. And asphyxiation is a bad way to die.’ She shrugged. ‘He told us he didn’t want to go on without Tsedi. I guess we just didn’t believe it.’

Mari shook her head, unfamiliar emotions churning inside her. Here were two comical little fat men, products of some flawed cadre somewhere, helpless and friendless save for each other. And yet Kueht had been prepared to die rather than live without the other. ‘Why?’

Jarn put her hand on Mari’s arm; it was small over Mari’s bunched bicep. ‘Don’t think about it.’

They paused to strip Kueht of his cloak. Even now, Mari realised, Jarn was thinking ahead, planning the onward journey.

They made good speed back the way they had come, to where Kapur was waiting. That was because they had after all lost the weak and slow, Mari reflected. It wasn’t a thought that gave her any pleasure.

 

‘We could just stay here,’ Jarn said. ‘There is food. We could last a long while.’

Jarn seemed to have withdrawn into herself since the loss of Kueht. Maybe exhaustion was weakening her resolve. She was, after all, just a screen-tapper.

‘You’ve done well,’ Mari said impulsively.

Jarn looked at her, startled.

Kapur said, ‘There’s no point staying here. We have to assume we will be rescued, plan for it. Anything else is futile, simply waiting to die.’

Jarn said, ‘We’re stuck inside a Spline warship, remember. Epidermis like armour.’

Kapur nodded. ‘Then we must go to a place where the epidermis can be penetrated.’

‘Where?’

‘The eyes,’ Kapur said. ‘That’s the only possibility I can think of.’

Jarn frowned. ‘How will we find our way to an eye?’

‘A nerve trunk,’ said Mari. Jarn looked at her. Mari said defensively, ‘Why not? Sir. Every eye must have an optic nerve connecting it to the rest of the nervous system. Or something like it.’

Jarn shook her head. ‘You keep springing surprises on me, Mari.’

Kapur laughed out loud. ‘That’s human beings for you.’

They filled up the spare cloaks with sea water. Then, each of them trailing a massive, sluggish balloon by a length of rope, they formed up, Jarn leading, Kapur central, Mari bringing up the rear.

As they left the chamber, mouth-like nozzles puckered from the walls and began to spew sprays of colourless liquid. Mari’s cloak flashed a warning. Stomach acid, she thought. She turned away.

Once they were in motion the inertia of her water bag gave Mari a little trouble, and when the tunnel curved she had some  work to do hauling the bag around corners and giving it fresh momentum. But she worked with a will. Physical activity: better than thinking.

In some places the tunnels were scarred: once damaged, now healed. Mari remembered more scuttlebutt. Some of the great Spline vessels were very old, perhaps more than a million years, according to the domeheads. And they were veterans of ancient wars, fought, won and lost long before humans had even existed.

They had been moving barely half an hour when they came to another chamber.

This one was something like the organic ‘factory’. A broad open chamber criss-crossed by struts of cartilage was dominated by a single pillar, maybe a metre wide, that spanned the room. It was made of something like translucent red-purple skin, and Mari made out fluid moving within it: blood, perhaps, or water. And there were sparks, sparks that flew like birds.

Kapur sniffed loudly. ‘Can you smell that?’ Their cloaks transmitted selective scents. ‘Ozone. An electric smell.’

Jarn’s water bag, clumsily sealed, was leaking; Mari had been running into droplets all the way up the tunnel. But now she saw that the droplets were falling - drifting away from Jarn, following slowly curving orbits, falling in towards the pillar that dominated the centre of the room.

Jarn, fascinated, followed the droplets towards the pillar.

Something passed through Mari’s body, a kind of clench. She grunted and folded over.

‘0h,’ said Kapur. ‘That was a tide. Lethe—’

Without warning he hurled himself forward. He collided clumsily with Jarn, scrabbled to grab her, and spun her around. His momentum was carrying the two of them towards the pillar. But he tried to shove her away.

‘No, you don’t, sir,’ Jarn grunted. With a simple one-armed throw she flipped him back towards Mari. But that left her drifting still faster towards the pillar.

Kapur scrabbled in the air. ‘You don’t understand.’

‘Hold him, gunner.’ Behind Jarn, Mari saw, those water droplets had entered tight, whirling orbits, miniature planets around a cylindrical sun. Jarn said, ‘We haven’t brought him all this way to—’

And then she folded.

As simple as that, as if crumpled by an invisible fist. Her limbs were thrust forward, her spine and neck bent over until they cracked. Blood and other fluids, deep purple, flooded her cloak, until that broke in turn, and a gout of blood and shit sprayed out.

Mari grabbed Kapur’s bent form and threw her body across his, sheltering him from the flood of bodily fluids.

Kapur was weeping, inside his cloak. ‘I heard it. I heard what happened to her.’

‘What?’

‘This is the hyperdrive chamber. Don’t you see? Inside a Spline, even a star drive grows organically. Oh, you are seeing miracles today, gunner. Miracles of the possibilities of life.’

‘We have to get you out of here.’

He straightened, seeming to get himself under control. ‘No. The lieutenant—’

Mari shrieked into his face, ‘She’s dead!’ He recoiled as if struck. She forced herself to speak calmly. ‘She’s dead, and we have to leave her, as we left the rest. I’m in charge now. Sir.’

‘The Squeem,’ he said evenly.

‘What?’

‘Jarn’s implant. If we’re to have any chance of rescue, we need it . . . Once the Squeem conquered the Earth itself. Did you know that? Now they survive only as unwilling symbiotes of mankind.’

Mari glanced back at Jarn’s body, which was drifting away from the pillar. She seemed to have been compressed around a point somewhere above her stomach. Her centre of gravity, perhaps. ‘I can’t.’

‘You have to. I’ll help.’ Kapur’s voice was hard. ‘Take your knife.’

 

They travelled on for perhaps a day.

Mari’s cloak began to fail, growing cloudy, stiff, confining. Kapur moved increasingly slowly and feebly, and, though he didn’t complain or even ask, he needed a lot of help. It seemed he had been wounded somehow, maybe internally, by the shock that had killed Jarn. But there wasn’t anything Mari could do about that.

Once the tunnel they were using suddenly flooded with a thick gloopy liquid, crimson flecked with black. Blood maybe. Mari had to anchor them both to the wall; she wrapped her arms around Kapur and just held him there, immersed in a roaring, blood-dark river, until it passed. Then they kept on.

At last they found an eye.

It turned out to be just that: an eye, a fleshy sphere some metres across. It swivelled this way and that, rolling massively. At the back was a kind of curtain of narrow, overlapping sheets - perhaps components of a retina - from which narrower vine-like fibres led to the nerve bundle they had followed.

Mari parted the fibres easily. A clear fluid leaked out into the general murk.

She pulled Kapur into the interior of the eye. It was a neat spherical chamber. Unlike the tunnels and chambers they had passed through there were no shadows here, no lurking organic shapes; it was almost cosy.

She lodged Kapur against the wall. She found places to anchor their bundles of water, and the scrap of cloak within which swam the Squeem, the tiny alien not-fish which had inhabited Jarn’s stomach.

She pushed at the forward wall. Her hand sank into a soft, giving, translucent surface. A lens, maybe. But beyond there was only veined flesh. ‘If this is an eye, why can’t I see out?’

‘Perhaps the Spline has closed its eyelids.’

The floor under Mari seemed to shudder; the clear fluid pulsed, slow waves crossing the chamber, as the eye swivelled. ‘But the eye is moving.’

Kapur grinned weakly. ‘Surely Spline dream.’

Then the Spline eyelid opened, like a curtain raising. And, through a dense, distorting lens, Mari saw comet light.

 

They were deep within a solar system, she saw. She could tell because the comet had been made bright by sunlight. Its dark head was obscured by a glowing cloud, and two shining tails streaked across the black sky, tails of gas and dust.

To Mari it was a strange, beautiful sight. In most Expansion systems such a comet wouldn’t be allowed to come sailing so close to a sun, because of the danger to the inhabitants of the  system, and of the comet itself - all that outgassing would make the nucleus a dangerous place to live.

But she saw no signs of habitation. ‘I don’t get it,’ she said. ‘I don’t see any lights. Where are the people? . . . Oh.’

Kapur turned when he heard her gasp.

Spline came sailing out of the glare of the comet’s diffuse coma: great fleshy bodies, a dozen of them, more. She peered, seeking the green sigil of humanity, the telltale glitter of emplacements of weapons and sensors; but she saw nothing but walls of hardened flesh, the watery glint of eyes. This flotilla was moving like none she had seen before - coordinated, yes, but with an eerie, fluid grace, like a vast dance. Some of the Spline were smaller than the rest, darting little moons that orbited the great planets of the others.

And now they were gathering around the comet core.

‘They are grazing,’ she said. ‘The Spline are grazing on the comet.’

Kapur smiled, but his face was grey. ‘This is not a flotilla. It is a - what is the word? - it is a school.’

‘They are wild Spline.’

‘No. They are simply Spline.’

The school broke and came clustering around Mari’s ship. Huge forms sailed across her vision like clouds. She saw that the smaller ones - infants? - were nudging almost playfully against her Spline’s battered epidermis. It was a collision of giants - even the smallest of these immature creatures must have been a hundred metres across.

And now the Spline rolled. Mart’s view was swivelled away from the comet, across a sky littered with stars, and towards a planet.

It was blue: the blue of ocean, of water, the colour of Earth. But this was not a human world. It was swathed in ocean, a sea broken only by a scattered litter of gleaming ice floes at the poles, and a few worn, rusty islands. She could see features on the shallow ocean floor: great craters, even one glowing pit, the marks of volcanism. An out-of-view sun cast glittering highlights from that ocean’s silvery, wrinkled hide, and a set of vast waves, huge to be visible from this altitude, marched endlessly around the water-world.

And now she saw a fleet of grey-white forms that cut  through the ocean’s towering waves, leaving wakes like an armada of mighty ships, visible even from space.

‘Of course,’ Kapur said, his voice a dry rustle as she described this to him. ‘It must be like this.’

‘What?’

‘The home world of the Spline. The breeding ground. We knew they came from an ocean. Now they swim through the lethal currents of space. But biology must not be denied; they must return here, to their original birthing place, to spawn, to continue the species. Like sea turtles who crawl back to the land to lay their eggs.’ Kapur folded on himself, tucking his arms into his chest. ‘If only I had my Eyes! . . . I often wondered how the Spline made that transition from ocean to vacuum. As giant ocean-going swimmers, they surely lacked limbs, tools; there would be no need for the sort of manipulative intelligence that would enable them to redesign themselves. There must have been others involved - don’t you think? Hunters, or farmers. For their own reasons they rebuilt the Spline - and gave them the opportunity to rebel, to take control of their destiny.’

‘Academician,’ Mari said hesitantly. ‘I don’t recognise the stars. I don’t see any sign of people. I never heard of a world like this. What part of the Expansion are we in?’

He sighed. ‘Nobody has seen the home world of the Spline before. Therefore we can’t be in the Expansion. I’m afraid I have no idea where we are.’ He coughed, feebly, and she saw he was sweating.

It was getting hot.

She glanced out of the window-lens. That blue world had expanded so that it filled up her window, a wall of ocean. But the image was becoming misty, blurred by a pinkish glow. Plasma.

‘I think we’re entering the atmosphere.’

‘The Spline is coming home.’

Now the glow became a glaring white, flooding the chamber. The temperature was rising savagely, and the chamber walls began to shudder. She found herself pulled to the floor and pressed deep into yielding tissue.

I’m not going to live through this, she thought. They were simply too far from home, too far from rescue, the situation  too far out of control. It was the first time she had understood that, deep in her gut. And yet she felt no fear: only concern for Kapur. She cradled him in her arms, trying to shield him from the deceleration. His body felt stick-thin. He gasped, his face working from pain from which she couldn’t save him. Nevertheless she tried to support his head. ‘There, there,’ she murmured.

‘Do you have any more of that Poole blood?’

‘No. I’m sorry.’

‘Pity . . .’ He whimpered, and tried to raise his hands to his ruined Eyes. He had never once complained of that injury, she realised now, even though the agony must have been continual and intense.

She had always thought of herself as strong, but there were different sorts of strength, she thought now. She felt as if her head was full of boulders: huge thoughts, vast impressions that rattled within her skull, refusing her peace. ‘Lieutenant Jarn turned out to be a good officer. Didn’t she, sir?’

‘Yes, she did.’

‘I never liked her, before. But she sacrificed her life for you.’

‘That was her duty. You would have done the same.’

‘Yes,’ said Mari doggedly, ‘but you tried to save her. Even though you didn’t have to. Even though you would have been killed yourself in the process.’

He tried to turn his head. ‘Gunner, I sense you believe you have failed, because you aren’t dead yet. Listen to me now. You haven’t failed. In the end, what brought us so far was not your specialist training but deeper human qualities of courage, initiative, endurance. Empathy. In the end it will be those qualities that will win this war, not a better class of weapon. You should be proud of yourself.’

She wasn’t sure about that. ‘If I ever did get out of this I’d have to submit myself for reorientation.’

‘The Commission would have its work cut out, I think - Ah.’ His face worked. ‘Child.’ She had to bend to hear him. He whispered, ‘Even now my wretched mind won’t stop throwing out unwelcome ideas. You still have a duty to perform. Remember.’

‘Remember?’

‘You saw the stars. Given that, one could reconstruct the  position of this world, this Spline home. And how valuable that piece of information would be. It is the end of the free Spline,’ he said. ‘What a pity. But I am afraid we have a duty. You must remember. Tell the Commissaries what you saw.’

‘Sir—’

He tried to grasp her arm, his ruined face swivelling. ‘Tell them.’ His back arched, and he gasped. ‘Oh.’

‘No,’ she said, shaking him. ‘No!’

‘I am sorry, gunner Mari. So sorry.’ And he exhaled a great gurgling belch, and went limp.

She continued to cradle Academician Kapur, rocking him like a child, as the homecoming Spline plunged deeper into its world’s thick atmosphere.

But as she held him she took the vials of mnemonic fluid from his waist, and drank them one by one. And she took the Squeem from its cloak bag - it wriggled in her fingers, cold and very alien - and, overcoming her disgust, swallowed it down.

In the last moments, the Spline’s great eyelid closed.

 

Accompanied by Lieutenant-Commander Erdac, Commissary Drith stepped gingerly through the transfer tunnel and into the damaged Spline eye.

Drith’s brow furrowed, sending a wave of delicate creases over her shaved scalp. It was bad enough to be immersed inside the body of a living creature like this, without being confronted by the gruesome sight the salvage teams had found here. Still, it had been a prize worth retrieving.

Erdac said, ‘You can see how the Squeem fish consumed this young gunner, from inside out. It kept alive that way, long enough anyhow for it to serve as a beacon to alert us when this Spline returned to service in human space. And there was enough of the mnemonic fluid left in the gunner’s body to—’

‘A drop is sufficient,’ Drith murmured. ‘I do understand the principle, Commander.’

Erdac nodded stiffly, his face impassive.

‘Quite a victory, Commander,’ Drith said. ‘If the breeding ground of the Spline can be blockaded, then the Spline can effectively be controlled.’

‘These two fulfilled their duty in the end.’

‘Yes, but we will profit personally from this discovery.’ The  Commander didn’t respond to that; maybe he thought the remark was a personal test, a trap.

Drith looked down at the twisted bodies and poked at them with a polished toecap. ‘Look how they’re wrapped around each other. Strange. You wouldn’t expect a dry-as-a-stick Academician and a boneheaded Navy grunt to get so close.’

‘The human heart contains mysteries we have yet to fathom, Commander.’

‘Yes. Even with the mnemonic, I guess we’ll never really know what happened here.’

‘But we know enough. What else matters?’ Drith turned. ‘Come, Commander. We both have reports to file, and then a mission to plan, far beyond the Expansion’s current limits . . . quite an adventure!’

They left, talking, planning. The forensic teams moved in to remove the bodies. It wasn’t easy. Even in death they were closely intertwined, as if one had been cradling the other.

 

The Assimilated ‘Snowflake’ technology would turn out to be very valuable, much later, when I, Luru Parz, rediscovered it in decaying archives.

In the meantime Kapur’s intuition was right. This was a turning point. With the Spline harnessed the Third Expansion accelerated. Mankind burned across the Galaxy.

The vanguard soldiers and Assimilators were reckless.

Destructive.

Magnificent.






THE DREAMING MOULD

 AD 12,478

Tomm found a new patch of dreaming mould. Snuggled into the shade of a damp tree root, it had settled down into a grey circle the size of a dinner plate. Where it had crossed the crimson soil it had left a slimy trail. You often found moulds in shady places like this. They didn’t like the brightness of the growth lights. The muddled starlight cast diffuse colours over the mould, but it was always going to look ugly.

Tomm pressed his hands into the mould. It felt cold, slimy, not bad when you got used to it.

And the mould started to talk to him.

As always, it was like waking up. Suddenly he could smell the ozone tang of the growth lights, and hear the bleating of the goat at the Gavil place over the horizon, and he seemed to be able to see every one of the one hundred and twenty thousand stars in the crowded sky.

And then he spread out sideways, that was the way he thought of it, he reached out, left and right. The crowded stars froze over his head - or maybe they wheeled around and around, blurring into invisibility. He was with the mould now. And he could see its long, simple, featureless life all of a piece, from beginning to end, pulled out of time like a great grey slab of rock hauled out of the ground.

Even his heart stopped its relentless pumping.

But there was a flitter, a spark against the orange stars.

He dropped back into time. He stood and wiped his slimy hands on his trousers, watching the spaceship approach.

He was eight years old.

 

Kard’s metallic Eyes gleamed in the complex starlight. ‘Lethe, I love it all. Is there any sight more beautiful than starbreaker light shining through the rubble of a planet?’

This was a globular cluster, orbiting far out of the Galaxy’s main disc. The sky was packed with stars, orange and yellow, layer upon layer of ancient lanterns that receded to infinity. But before those stars, paler lights moved purposefully. They were human-controlled ships. And Xera saw scattered pink sparks, silent detonations. Each of those remote explosions was the dismantling of a world.

The flitter’s hull was transparent because Rear Admiral Kard liked it that way. Even the controls were no more than ghostly rectangles written on the air. It was as if Xera, with Kard and Stub, their young pilot, was falling defenceless through this crowded sky, and she tried to ignore the churning of her stomach.

Xera said carefully, ‘I compliment you on the efficiency of your process.’

He waved that aside. ‘Forget efficiency. Forget process. Commissary, this cluster contains a million stars, crowded into a ball a hundred light years across. It’s only four decades since we first arrived here. And we will have processed them all, all those pretty lights in the sky, within another fifty to sixty years. What do you think of that?’

‘Admiral—’

‘This is the reality of Assimilation,’ he snapped. ‘Ten thousand ships, ten million human beings, in this fleet alone. And it’s the same all over the Expansion, across a great spherical front forty thousand light years across. I doubt you even dream of sights like this, back in the centre. Commissary, watch and learn ...’

Without warning, planets cannonballed out of the sky. She cowered.

Kard laughed at her shock. ‘Oh. And here is our destination.’ Stub, the rodent-faced young pilot, turned to face them, grinning. ‘Sir, wake me up when it gets interesting.’

Stub called Xera a domehead when he thought she wasn’t listening. She tried not to despise them both for the way they bullied her.

There were three worlds in this sunless system, locked into a complex gravitational dance. Xera could see them all, sweeping in vertiginously, pale starlit discs against a crowded sky. Only one of them was inhabited: she saw the blue of water  and the grey-green of living things splashed against its rust-red hide. It was called, inevitably, ‘Home’, in the language of the first human colonists to have reached this place, millennia before.

Xera was a xenoculturalist. She was here because the inhabitants of Home had reported an indigenous sentient species on their world. If this was true the planet might be spared from the wrecking crews, spared from demolition for the sake of its inner iron, its natives put to a more subtle use: mind was valuable. The fate of whole cultures, alien and human, the fate of a world, could depend on her assessment of the inhabitants’ claim.

But her time was cruelly brief. Rear Admiral Kard’s own impatient presence here - he hadn’t wanted to spare any of his line officers to check out what he called ‘earthworm grunting’ - told her all she needed to know about the Navy’s attitude to her mission.

Belatedly she remembered to deploy her data desk; she needed to record the triple worlds’ orbital dynamics. Here in this crowded cluster, stellar close approaches were frequent, and worlds were commonly ripped free of the stars that had borne them. Most planets floated alone, but this world, Home, was unusual in having its two gravitationally locked companion worlds. The nature of their mutual orbit was apparently puzzling to the Academicians, and they had asked her to check it out. Orbital dynamics were hardly her priority, but nobody else was going to get a chance to study this unique jewel-box of worlds. She held up her desk, letting it record.

But already the flitter had begun its brisk closing descent, and the opportunity was over.

She flew through a spectacular orbital picket of Snowflakes, the giant tetrahedral artefacts the Navy employed as surveillance and communications stations. Then Home opened out into a landscape that fled beneath her, a land of lakes and forests and farms and scattered townships, of green growing things illuminated by floodlights mounted on unlikely stalks.

It was all so complex, so fascinating, but she had so little time. This was the reality of Assimilation: the processing of alien worlds and species on an industrial scale. Out here, you just did what you could before the starbreaker teams moved in.  It was rescue work, really. The only consolation was that you would never know what you had missed—

She was plunged into blackness. Impact foam encased her.

Xera had no idea what had happened. But she felt a guilty stab of satisfaction that Kard and his magnificent Navy had screwed up after all.

 

To Tomm the flitter had been an all but invisible bubble, sweeping down through the air, with its three passengers suspended inside. But then it stopped dead, as if it had run into a wall, and its hull appeared out of nowhere. Opaqued, the flitter was an ugly, lumpy thing. It hung for a heartbeat. Then the flitter tipped up until it pointed at the ground, and fell without ceremony.

On impact the hull broke up into compartments that dropped into the dirt. Hatches popped open, and a gooey white liquid ran into the rust-red ground.

Two people tumbled out. They were wearing bright orange skin-tight suits, to which the sticky liquid clung. They staggered a few paces from the wreck and collapsed to their knees. They were a woman and a man, Tomm saw.

The man had silvery fake eyes. He didn’t see Tomm, or if he did he didn’t care. He immediately got up and stalked back into the wreckage of the flitter, ripping debris out of the way.

The woman was younger. Her head was shaved. She got to her feet more slowly. She looked around, as if she had never seen stars, dirt, growth lights before. She looked right at Tomm.

Then, coming to herself, she ran to the flitter’s wrecked forward section. Tomm made out splashes of blood in there. The woman stepped back, a look of horror on her face. She glanced around, but there was nobody in sight, nobody but Tomm.

She walked back and spoke to him. He waited as she tapped at a panel on her chest, and a box floated up into the air by her shoulder. ‘Can you understand me?’ the box asked.

‘Yes,’ he said.

‘I need help.’

Together they prised open the ripped hull. There wasn’t much to see. Opaqued, the hull looked like scuffed metal, and  all the pod’s control surfaces were blank, dead. But there was a man - Tomm guessed he was the pilot - crumpled up into the nose of the pod, the way you’d wad a tissue into your pocket.

The woman bent over the pilot, feeling at his neck. ‘He’s still alive. Fluttery pulse . . . Lethe, I’m not trained for this. What’s your name?’

‘Tomm.’

‘All right, Tomm. I’m Xera. I need you to pass me a med cloak. In the compartment behind you.’

The door was stiff, but Tomm was strong. The cloak was brilliant orange, so bright it seemed to dazzle. Xera just threw the cloak at the pilot. It immediately began to work its way around the body, then it filled up with more white goo.

When the cloak had set hard Xera took the pilot’s shoulders, Tomm his legs. The pilot felt lighter than he looked. They got him out through the ripped hull, and set him on the ground. He lay there in the dirt, wrapped up like a bug in a cocoon, only his bruised face showing.

‘He looks young,’ Tomm said.

‘He’s only fifteen.’ She glanced at him. ‘How old are you?’

‘Eight. How old are you?’

She forced a smile. ‘Twenty-five standard. I think you’re very brave.’ She waved a trembling hand. ‘To cope with all this. A crashing spaceship. An injured man.’

Tomm shrugged. He had grown up on a farm. He knew about life, injury, death.

He waited to see what happened next.

 

The air was warm, and smelled of rust. The land was like a tabletop, worn flat.

Kard had dumped heaps of equipment out of the flitter onto the ground, and was pawing through it.

Xera said, ‘Admiral - what happened?’

‘The Squeem,’ Kard said bluntly. ‘Dead, every last one of them. All the systems are down. We didn’t even get a mayday out.’ He glanced at the complex sky. ‘The controllers don’t know we are here. It’s happened before. Nobody knows how the little bastards manage it.’

‘You’re saying the Squeem killed themselves to sabotage us?’

‘Oh, you think it’s a coincidence it happened just as we came into our final descent?’

The Squeem were group-mind aquatic creatures, a little like fish. Once, it was said, they had conquered Earth itself. Now, long Assimilated, they were used as communications links, as a piece of technology. Some humans had even taken Squeem implants. But it seemed that the Squeem were still capable of defiance. Maybe, she thought, the Assimilation wasn’t as complete as it was presented by Commission propagandists.

Kard’s hard gaze slid over the bundled pilot, as if reluctant to look at him too closely.

Xera said, ‘Stub is hurt. The cloak will keep him alive for a while, but—’

‘We need to get to the base camp. It’s north of here, maybe half a day’s walk.’

She looked about dubiously. There was no sun, no moon. Even Home’s sibling worlds were invisible. There were only stars, a great uniform wash of them, the same wherever you looked. ‘Which way’s north?’

Kard glared, impatient. He seemed to see Tomm for the first time. ‘You. Aboriginal. Which way?’

Tomm pointed, without hesitation. His feet were bare, Xera noticed now.

‘Then that’s the way we’ll go. We’ll need a stretcher. Xera, rig something.’

Tomm said, ‘My home’s closer.’ He pointed again. ‘It’s just over that way. My parents could help you.’

Xera looked at Kard. ‘Admiral, it would make sense.’

He glared at her. ‘You do not take an injured Navy tar to an aboriginal camp.’

Xera tried to control her irritation. ‘The people here are not animals. They are farmers. Stub might die before—’

‘End of discussion. You. Earthworm. You want to come show us the way?’

Tomm shrugged.

Xera frowned. ‘You don’t need to tell your parents where you are?’

‘You’re the Navy,’ Tomm said. ‘We’re all citizens of the Third Expansion. You have come here to protect us. That’s what you told us. What harm can I come to with you?’

Kard laughed.

 

The ground was densely packed crimson dirt, hard under her feet. Soon she was puffing with exertion, her hips and knees dryly aching. After half a year in the murky gut of a Spline ship Xera wasn’t used to physical exercise.

Kard, a bundle on his back, walked stiffly, with obvious distaste for the very dust under his feet.

At least the ground was level, more or less. And Stub, on his improvised stretcher, wasn’t as heavy as he should have been. Evidently the smart med-care cloak contained some anti-gravitational trickery. Stub wasn’t improving, though, despite the cloak’s best efforts. Around his increasingly pale face, the cloak’s hem glowed warning blue.

The boy, Tomm, just seemed interested in the whole adventure.

Away from the cultivated areas the ground looked nutrient-leached, and the only hills were eroded stumps, as dust-strewn as the rest. This was an old place, she thought. The population was evidently sparse, no more than this worn-out land could support.

And the sky was baffling.

Xera had grown up on a small planet of 70 Opiuchi, less than seventeen light years from Earth itself. There, in the Galaxy’s main disc, three thousand stars had been visible in the night sky. In this globular cluster there were forty times as many. Shoals of stars swam continually above the horizon, casting a diffuse light laced with pale, complex, shifting shadows. There were too many of them to count, to identify, to track. This world had no sun and too many stars; it knew no day, no night, only this unchanging, muddy starlight. Here, time washed by unmarked, and in every direction the sky looked the same.

They had to cross a cultivated field. A floodlight bank loomed over the green growing things, presumably intended to supplement the starlight.

Kard hauled a semi-transparent suit out of the scavenged bundle he carried, and tied off the arms and legs. ‘You,’ he said to Tomm. ‘Take this. We need supplies.’

Xera made to protest at this casual theft of somebody’s crop.  But Tomm was already running alongside Kard’s long strides. They began pulling handfuls of green pods into the tied-off suit. Xera waited by Stub.

Kard snapped, ‘Tell me what you eat here.’

‘Peas,’ said Tomm brightly. ‘Beans. Rice. Wheat.’

‘No replicators?’

Xera said, ‘Admiral, Tomm’s ancestors are here because they fled the Qax Occupation of Earth, seven thousand years ago. Nano replicators are Qax technology. To the colonists here, such things are hated.’

Kard glanced around. ‘So how did they terraform this place?’

‘The hard way. Apparently it took them centuries.’

‘And now they grow wheat.’

‘Yes.’

Kard laughed. ‘Well, our suits will filter out the toxins.’

‘We have goats too,’ said the boy.

‘Oh, imagine that.’

They came to an ancient, tangled tree, and Kard bent to inspect its roots. He pulled out a handful of what looked like fungus. ‘What’s this?’

‘Dreaming mould,’ said Tomm.

‘Say what?’

Xera hurried over. ‘That is why we’re here. It’s a relic of the native ecology, spared in the terraforming.’

Kard hefted the greyish stuff. ‘This is supposed to be sentient?’

‘So the locals claim.’

‘It can’t even move.’

‘It can,’ insisted Tomm. ‘It moves like slimy bugs.’

Xera held up her data desk, showing Kard images. ‘On the move it absorbs nutrients from organic detritus, local analogues of leaves and grass. Then the protoplasm hardens into a definite shape as the mould prepares to fruit. In some species you get little parasols and rods.’

This organism was actually like the slime moulds of Earth: a very ancient form from a time when categories of life were blurred, when the higher plants had yet to split off from the fungi, and all animal life had streamed in protoplasmic shapelessness. What was more controversial was whether these moulds were sentient, or not. Already she was wondering  how she could complete her assessment - how could she possibly tell?

Kard saw her doubts. He turned to the kid. ‘How can this mould of yours be so smart if it can’t use tools?’

‘They used to,’ said Tomm.

‘What?’

‘Once they built starships. They came from over there.’ He pointed into the murky roof of stars - but the way he was pointing, Xera realised, was towards the Galaxy’s main disc.

She asked, ‘How do you know such things?’

‘When you touch them.’ The boy shrugged. ‘You just know.’

‘And why,’ Kard asked, ‘would they come to a shithole like this? It hasn’t even got a sun.’

‘They didn’t want a sun. They wanted a sky like that,’ pointing up again.

‘Why?’

‘Because you can’t tell the time by it.’

Kard was glaring at Xera, hefting the mould. ‘Is this all there is? What in Lethe are we doing here, Commissary?’

‘Let’s just try on the idea before we dismiss it,’ Xera said quickly. ‘Suppose there was an ancient race, done with’ - she raised a hand at the sky, where worlds burned - ‘with all this. Colonising, building—’

Kard snapped, ‘So they came to this worn-out dump. They dismantled their starships, and dissolved into slime. Right? But it isn’t even safe, here in this cluster. Have you any idea what it would be like to live through a Galaxy plane-crossing?’ He shook his head. He threw the native life form into the hopper, along with the pea pods and runner beans.

‘Admiral—’

‘End of discussion.’

On they walked.

 

The stars were sombre. Most were orange or even red, floating silently in their watchful crowds. All this cluster’s stars were about the same age, and all were old. Even the planets were so old the radioactivity trapped in their interiors had dwindled away. Which explained the exhausted landscape: no tectonics, no geology, no mountain-building.

This was what you got in a globular cluster. Like a diffuse  planet, this whole cluster orbited the centre of the Galaxy. Every hundred million years it plunged through the Galaxy’s disc, and in those catastrophic interludes all the dust was stripped out of the spaces between the stars. Thus there was no unburnt gas to make new stars out of, no rock dust to make new planets. That was why the fleet needed to demolish planets for their iron. Rock, metals were scarce between the worlds.

Of course Kard was right about the hazards of a main disc crossing. This planet would be bombarded with spiral-arm hydrogen and dust. A single dust grain would deliver the energy of a fission bomb. The place would be flooded with X-rays, if the atmosphere wasn’t stripped off completely.

Maybe, maybe. But - Xera learned, checking her data desk, which she’d hung around her neck - the last plane crossing was only a couple of million years ago. There were nearly a hundred megayears yet before that calamity had to be faced again. Time enough for anybody.

This wasn’t an academic debate. If she could prove the planet harboured intelligence, it might be spared demolition, its human colonists allowed to continue their way of life. If not . . .

Kard stopped again, breathing hard. ‘Take a break.’ He dumped the stretcher and squatted down, took a handful of pea pods from his improvised backpack, and crammed them into his mouth, pods and all.

The spare suit had extracted some water from the vegetable matter. Xera took one of its sleeves and dribbled water into the mouth of Stub. His breathing was irregular, his face pasty. She opened the cloak a little at his neck, trying to make him easier.

Kard recoiled from the stink that came out of the cloak, an earthy melange of blood and shit, the smell of a wounded human. ‘Lethe, I hate this.’ He turned away. ‘You think the base is far?’

‘I don’t know. Not far, surely.’

He nodded, wordless, not looking at her.

Tomm sat quietly and watched them, bare feet tucked under his legs. He didn’t ask for food or drink. Of the three of them he was by far the freshest.

Xera glanced again at her data desk. It had been working on  the observations she’d been able to make before the landing. Now the desk showed that Home and its two siblings were locked into a figure-of-eight orbital motion. It was an exotic but stable solution to the ancient problem of how three bodies would swarm together under gravity. More common solutions resembled planets conventionally orbiting a sun, or three worlds at the corners of a rotating equilateral triangle.

She tried to discuss this with Kard. He knew a lot more about orbital dynamics than she did. But he was definitively not interested.

Xera pulled the dreaming mould out of the tied-up suit. A little dehydrated, it was cold to the touch but not unpleasant. She could tell nothing by just looking at it.

Uncertainly she handed it to Tomm.

The boy pressed his hands against the mould. He looked vaguely disappointed. ‘This one’s too dry.’

‘Tomm, what happens when you touch the mould?’

‘Like if you’re sick.’ Tomm shrugged. ‘The mould helps you.’

‘How?’

He said some things the floating translator unit couldn’t handle. Then he said, ‘Time stops.’

Kard sat up. ‘Time stops? ’

‘Like that. The mould doesn’t see time—’ Tomm made chopping motions. ‘One bit after another. Step, step, step. It sees time all as a piece. All at once.’

Kard raised hairless eyebrows.

Xera felt like defying him. ‘We need to keep open minds, Admiral. We’re here to seek out the strange, the unfamiliar. That’s the whole point. We know that time is quantised. Instants are like grains of sand. We experience them linearly, like a bug hopping from one grain to another. But other perceptions of time are possible. Perhaps—’

Kard looked disgusted. ‘These dirt-diggers would call my ass sentient if it would hold back the starbreakers one more day.’ He leaned towards the boy, who looked scared. ‘Do you understand what we’re doing here? Planets like yours are rare, in a globular cluster. That’s why we need to blow up your world. So we can use what’s inside it to make more ships and weapons.’

‘So you can blow up more worlds.’

‘Exactly. Slime mould and all.’

‘Isn’t that what the Qax did to humans?’

Xera choked a laugh.

Kard glared. ‘Listen to me. You’re just a snot-nosed earthworm kid and I’m a rear admiral. And any time I want to I could—’

Stub’s med cloak abruptly turned bright blue.

Xera hurried to the dying pilot. Kard swore, stood up and walked away.

Tomm stared.

Xera felt for a pulse - it was desperately feathery - and bent her ear to Stub’s mouth, trying to detect a breath. I’m here to stand in judgement on another race, perhaps much more ancient than my own, she thought. But I can’t even save this wretched boy, lying in the dirt.

Kard stalked around. The crimson dust had stained his gleaming boots. ‘We walked all this way for nothing.’

‘It was your call,’ she snapped. ‘If we had gone to the farmers for help, maybe we could have saved him.’

Kard wasn’t about to accept that. He turned on her. ‘Listen to me, Commissary—’

Tomm was pressing bits of the dreaming mould into Stub’s mouth.

Kard grabbed Tomm’s arm. ‘What are you doing?’

‘The mould wants to help him. This is what we do.’

Xera asked quickly, ‘When you hurt, when you die, you do this?’

‘You take him out of time.’

Kard said, ‘You’ll choke him, you little grub.’ He was still holding the boy’s arm.

‘Admiral, let the kid go.’

He said dangerously, ‘This is a Navy man.’

‘But we failed him, Kard. The cloak can’t help. He’s dying. Let the boy do what he wants. If it makes him feel better . . .’

Kard’s face worked. But he broke away.

Bleakly, helplessly, Xera watched the boy patiently feed bits of the mould into the pilot’s mouth.

You take him out of time.

Could it be true? How would it be to loosen the grasp of time - to have a mind filled with green thoughts, like a vegetable’s perhaps - to be empty of everything but self? Kard had said the  mould had no goals. But what higher goal could there be? Who needed starships and cities and wars and empires, when you could free yourself at last of the fear of death? And what greater empathy could there be than to share such a gift with others?

Or maybe the mould was just some hallucinogen, chewed by bored farmers.

Stub’s breathing, though shallow, seemed a little easier.

She said, ‘I think it’s working.’

Kard wouldn’t even look down. ‘No.’

‘Admiral—’

He turned on her. ‘I know the sentience laws. What defines intelligence? You need to have goals, and pursue them. What goals has a slime mould got? Second, you need to have empathy: some kind of awareness of intelligence in others. And, most fundamentally, you need a sense of time. Life can only exist in a universe complex enough to be out of equilibrium - there could be no life in a mushy heat bath, with no flows of energy or mass. So tracking time is fundamental to intelligence, for a sense of time derives from the universal disequilibrium that drives life itself. There. If these creatures really don’t have a time sense they can’t be intelligent. How do you answer that? There’s nothing here, Commissary. Nothing for you to save.’

She pressed her fingers to her temples. ‘Admiral - the history of human understanding is about discarding prejudices, about ourselves, about others, about the nature of life, mind. We have come a long way, but we’re still learning. Perhaps even an insistence on a time sense itself is just another barrier in our thinking . . .’

Kard, she could see, wasn’t listening.

But, she thought, it isn’t just about the sentience laws, is it, Admiral? You can’t accept that you made the wrong call today. Just as you can’t accept that the humble creatures here, the farmers and this boy and even the mould, might know something you don’t. You’d rather destroy it all than accept that.

Data scrolled across her desk. She glanced down. The desk had continued patiently to work on the orbital data. The figure-of-eight configuration was rare, the desk reported now,  vanishingly unlikely. Surely too improbable to be natural. She felt wonder stir. Had they been vain, at the last? Before they dissolved down into this humble form, even gave up their shape, had they left a grandiose dynamic signature scrawled across the sky? . . .

But it’s too late, too late. This place will be destroyed, and we’ll never know what happened here.

Kard raised his engineered face, restless, trapped on the ground. ‘Lethe, I hate this, the dust and the pain. The sooner I get back to the sky the better. You know what? None of this matters. Whether you’re right or wrong about the mould, your petty moral dilemmas are irrelevant, Commissary. Because the Assimilation is nearly over. We’ve cleaned out this Galaxy. There’s nothing left to oppose us now - nothing but one more opponent.’

‘I have my assessment to finish—’

‘Nothing happened here, Commissary. Nothing.’

Tomm sat back, smiling.

It seemed to Xera that the young pilot’s face relaxed, that he breathed a little easier, before he was still.

 

Personally I have more sympathy for Xera and her complex ethical dilemmas than with Kard.

But it was Kard’s arrogant impatience that caught the flavour of the times.

Mayfly generations tick by terribly quickly. And almost all mayflies, embedded in history, believe that their epoch is eternal, that things will be this way until the end of time. Almost all. It takes a special mayfly to understand that he is living through a time of flux, a time when great forces are shifting - and even more special to be able to influence those forces.

Kard turned out to be one such.

Just as he had said, the Galaxy was cleaned out. Only one more opponent remained. Only one war remained to be completed.

But it had to be started first.






THE GREAT GAME

 AD 12,659

We were in our blister, waiting for the drop. My marines, fifty of them in their bright orange Yukawa suits, were sitting in untidy rows. They were trying to hide it, but I could see the tenseness in the way they clutched their static lines, and their unusual reluctance to rib the wetbacks.

Well, when I looked through the blister’s transparent walls and out into the dangerous sky, I felt it myself.

We had been flung far out of the main disc, and the sparse orange-red stars of the halo were a foreground to the Galaxy itself, a pool of curdled light that stretched to right and left as far as you could see. But as our Spline ship threw itself gamely through its complicated evasive manoeuvres, that great sheet of light flapped around us like a bird’s broken wing. I could see our destination’s home sun - it was a dwarf, a pinprick glowing dim red - but even the target star jiggled around the sky as the Spline bucked and rolled.

And, leaving aside the vertigo, what twisted my own stress muscles was the glimpses I got of the craft that swarmed like moths around that dwarf star. Beautiful swooping ships with sycamore-seed wings - unmistakable, they were Xeelee nightfighters. The Xeelee were the Spline Captain’s responsibility, not mine. But I couldn’t stop my over-active mind speculating on what had lured such a dense concentration of them so far out of the Galactic Core, their usual stamping ground.

Given the tension, it was almost a relief when Lian threw up.

Those Yukawa suits are heavy and stiff, meant for protection rather than flexibility, but she managed to lean far enough forward that her bright yellow puke mostly hit the floor. Her buddies reacted as you’d imagine.

‘Sorry, Lieutenant.’ She was the youngest of the troop, at seventeen ten years younger than me.

I handed her a wipe. ‘I’ve seen worse, marine. Anyhow you’ve left the wetbacks something to clean up. Keep them busy when we’ve gone.’

‘Yes, sir.’

The mood was fragile, but I was managing it. What you definitively don’t want at such moments is a visit from the brass. Which, of course, is what we got.

Admiral Kard came stalking through the drop blister, muttering to the loadmaster, nodding at marines. At Kard’s side was a Commissary - you could tell that was her role at a glance - a woman, tall, ageless, in the classic costume of the Commission for Historical Truth, a floor-sweeping gown and shaved-bald head. She looked as cold and lifeless as every Commissary I ever met.

Admiral Kard picked me out. ‘Lieutenant Neer, correct?’

I stood up, brushing vomit off my suit. ‘Sir.’

‘Welcome to Shade,’ he said evenly.

I could see how the troops were tensing up. We didn’t need this. But I couldn’t have thrown out an admiral, not on his flagship.

‘We’re ready to drop, sir.’

‘Good.’

Just then the destination planet, at last, swam into view. We grunts knew it only by a number. That eerie sun was too dim to cast much light, and despite low-orbiting sunsats much of the land and sea was dark velvet. But great orange rivers of fire coursed across the black ground. This was a suffering world; you could see that from space.

The Commissary peered out at the tilted landscape, hands folded behind her back. ‘Remarkable. It’s like a geology demonstrator. Look at the lines of volcanoes and ravines. Every one of this world’s tectonic faults has given way, all at once.’

Admiral Kard eyed me. ‘You must forgive Commissary Xera. She does think of the universe as a textbook, set out before us for our education.’

He was rewarded for that with a glare.

I kept silent, uncomfortable. Everybody knows about the strained relations between Navy, the fighting arm of mankind’s Third Expansion, and Commission, implementer of political will. Maybe that structural rivalry was the reason for  this impromptu walk-through, as the Commissary jostled for influence over events, and the Admiral tried to score points with a display of his fighting troops.

Except that right now they were my troops, not his.

To her credit, Xera seemed to perceive something of my resentment. ‘Don’t worry, Lieutenant. It’s just that Kard and I have something of a history. Two centuries of it, in fact, since our first encounter on a world called Home, thousands of light years from here.’

I could see Lian look up at that. Two centuries? According to the book, nobody was supposed to live so long. I guess at seventeen you still think everybody follows the rules.

Kard nodded. ‘And you’ve always had a way of drawing subordinates into our personal conflicts, Xera. Well, we may be making history today. Neer, look at the home sun, the frozen star.’

I frowned. ‘What’s a frozen star?’

The Commissary made to answer, but Kard cut across her. ‘Skip the science. You know the setup here. The Expansion reached this region five hundred years ago. When our people down there called for help, the Navy responded. That’s our job.’ He had cold artificial Eyes, and I sensed he was testing me. ‘And those Xeelee units are swarming like flies. We don’t know why the Xeelee are here. But we do know what they are doing to this human world.’

‘That’s not proven,’ Xera snapped.

Of course she was right. One of our objectives, in fact, was to pick up proof that the Xeelee were responsible for the calamities befalling the colonists on this battered world, Shade. But even so I could see my people stir at the Admiral’s words. There had been tension between humanity and Xeelee for centuries, but none of us had ever heard of a direct attack by the Xeelee on human positions.

Lian said boldly, ‘Admiral, sir.’

‘Yes, rating?’

‘Does that mean we are at war?’

Admiral Kard sniffed up a lungful of ozone-laden air. ‘After today, perhaps we will be, at long last. How does that make you feel, rating?’

Lian, and the others, looked to me for guidance. I looked into my heart.

Across seven thousand years of the Third Expansion humans had spread out in a great swarm through the Galaxy, even reaching the halo beyond the main disc, overwhelming other life forms as we encountered them. We had faced no opponent capable of systematic resistance since the collapse of the Silver Ghosts - none but the Xeelee, the Galaxy’s other great power, who sat in their great concentrations at the Core, silent, aloof.

This had been the situation for five thousand years. In my officer training I’d been taught the meaning of such numbers - for instance, that was an interval as long as that between the invention of writing and the launch of the first spaceships from Earth. It was a long time. But the Coalition was older yet, and its collective memory and clarity of purpose, all held together by the Druz Doctrines, even across such inhuman spans of time, was flawless. Marvellous when you thought about it.

And now - perhaps - here I was at the start of the final war, the war for the Galaxy. What I felt was awe. Also fear, maybe. But that wasn’t what the moment required.

‘I’ll tell you what I feel, sir. Relief. Bring it on! ’

That won me a predictable hollering, and a slap on the back from Kard. Xera studied me blankly, her face unreadable.

Then there was a flare of plasma around the blister, and the ride got a lot bumpier. The Spline was entering the planet’s atmosphere. I sat before I was thrown down, and the loadmaster at last hustled away the brass.

 

‘Going in hard,’ called the loadmaster. ‘Barf bags at the ready. Ten minutes.’

We were skimming under high, thin, icy clouds. The world had become a landscape of burning mountains and rivers of rock that fled beneath me. All this in an eerie silence, broken only by the shallow breaths of the marines.

The ship lurched up and to the right. To our left now was a mountain; we had come so low already that its peak was above us. According to the centuries-old survey maps the locals had called it Mount Perfect, and, yes, once it must have been a classic cone shape, I thought, a nice landmark for an earthworm’s horizon. But now its profile was spoiled by bulges and  gouges, ash had splashed around it, and deeper mud-filled channels had been cut into the landscape, splayed like the fingers of a hand.

Somewhere down there, amid the bleating locals, there was an Academician called Tilo, dropped by the Navy a couple of standard months earlier, part of a global network who had been gathering data on the causes of the volcanism. Tilo’s job, bluntly, had been to prove that this was all the Xeelee’s fault. The Academician had somehow got himself cut off from his uplink gear. Our mission, along with helping with the evacuation of the locals, was to find and retrieve Tilo and his data. No wonder Xera had been so hostile, I thought; the Commissaries, paranoid about their own power, were famously suspicious of the alliances between the Navy and the Academies.

Green lights marked out the hatch in the transparent wall. Show time.

The loadmaster came along the line. ‘Stand up! Stand up!’ The marines complied clumsily. ‘Thirty seconds,’ the loadmaster told me. He was a burly, scarred veteran, attached to a rail by an umbilical as thick as my arm. ‘Winds look good.’

‘Thank you.’

‘All clear aft. Ten seconds. Five.’

The green lights began to blink. We pulled our flexible visors across our faces.

‘Three, two—’

The hatch dilated, and the sudden roar of the wind made all this real. The loadmaster stood by the hatch, screaming, ‘Go, go, go!’

As the marines passed I checked each static line one last time with a sharp tug, before they jumped into blackness. The kid, Lian, was the second last to go - and I was the last of all.

So there I was, falling into the air of a new world.

My static line went taut and ripped free, turning on my suit’s Yukawa-force gravity nullifier. That first shock of no-gravity can be a jolt to the stomach, but to me, after maybe fifty drops in anger, it came as a relief.

I looked up and to my right. I saw a neat line of marines falling starfished through the air. One was a lot closer to me than the rest - Lian, I guessed. Past them I made out our  Spline vessel, its hull charred from its hurried entry into the atmosphere. Our open drop blister was a glistening scar on its flank. The Spline looked immense, its pocked hull like an inverted landscape above me. It was a magnificent sight, an awe-inspiring display of human power and capability.

But beyond it I saw the hulking majesty of that mountain, dwarfing even the Spline. A dense cloud of smoke and ash lingered near its truncated summit, underlit by a fiery glow.

I looked down, searching for the valley I was aiming for.

I was able to pick out the target. The Commission’s maps, two centuries old, had shown a standard-issue Conurbation surrounded by broad, shining replicator fields, where the ground’s organic matter was processed seamlessly into food. But the view from the air was different. I could see the characteristic bubble-cluster shape of the domed Conurbation, but it looked dark, poorly maintained, while suburbs of blockier buildings had sprouted around it, as if the colonists had moved out of the buildings provided for them. Well, you expected a little drift from orthodoxy, out here on the edge of everything.

Still, that Conurbation was our target for the evacuation. Amid the domes I could see the squat cone shape of a heavy-lift shuttle, dropped here on the Spline’s last pass through the atmosphere, ready to lift the population.

But I had a problem, I saw now. My marines were heading straight for the nominal target, the Conurbation, just as they should. But there was another cluster of buildings and lights, much smaller, stranded halfway up the flank of the mountain. There was no sign of domed Conurbation architecture, but there seemed no doubt this was human. Another village? And then I saw a pale pink light blinking at me from the middle of that cluster of shacks.

I’m not sentimental, and I don’t go for heroic gestures. In a given situation, with given resources, you do what you can, what’s possible. Given a free hand I’d have concentrated my energies on evacuating the Conurbation which undoubtedly held the bulk of the population. I wouldn’t have gone after that isolated handful of people, wouldn’t have approached that village at all - if not for that pink light. It was Tilo’s beacon. Kard had made it clear enough that unless I came home with  the Academician, or at least with his data, next time I made a drop it would be without a Yukawa suit.

I slowed my fall and barked out orders. I knew my people would be able to supervise the evacuation of the main township without me; it was a simple mission. Then I redirected my own descent, down towards the smaller community. I’d go get Tilo out of there myself.

It was only after I had committed myself that I saw one of my troop had followed me: the kid, Lian.

No time to think about that now. A Yukawa suit is good for one drop, one way. You can’t go back and change your mind. Anyhow I was already close. I glimpsed a few ramshackle buildings, upturned faces shining like coins.

Then the ground raced up to meet me. Feet together, knees bent, back straight, roll when you hit - and then a lung-emptying impact on hard rock.

 

I allowed myself three full breaths, lying there on the cold ground, as I checked I was still in one piece.

Then I stood and pulled off my visor. The air was breathable, but thick with the smell of burning, and of sulphur. But the ground quivered under my feet, over and over. I wasn’t too troubled by that - until I reminded myself that I wasn’t on a ship any more, that planets were supposed to be stable.

Lian was standing there, her suit glowing softly. ‘Good landing, sir,’ she said.

I nodded, glad she was safe, but irritated; if she’d followed orders she wouldn’t have been here at all. I turned away from her, a deliberate snub that was enough admonishment for now.

I tried to get my bearings. The sky was deep. Beyond clouds of ash, sunsats swam. And past them I glimpsed the red pinprick of the true sun, and the wraith-like Galaxy disc.

I was just outside that mountainside village. Below me the valley skirted the base of Mount Perfect, neatly separating it from more broken ground beyond. The landscape was dark green, its contours coated by forest, and clear streams bubbled into a river that ran down the valley’s centre. A single, elegant bridge spanned the valley, reaching towards the old Conurbation on the far side. Further upstream I saw what looked  like a logging plant, giant pieces of yellow-coloured equipment standing idle amid huge piles of sawn trees. Idyllic, if you liked that kind of thing, which I didn’t.

On this side of the valley, the village was just a huddle of huts - some of them made from wood - clustered on the lower slopes of the mountain. Bigger buildings might have been a school, a medical centre maybe, and there were a couple of battered ground transports. Beyond, I glimpsed the rectangular shapes of fields - apparently ploughed, not a glimmer of replicator technology in sight. It was like a living-history exhibit. But today it was all covered in ash.

People were standing, watching me, grey as the ground under their feet. Men, women, children, infants in arms, old folk, people in little clusters. There were maybe thirty of them.

Lian stood close to me. ‘Sir, I don’t understand. The way they are standing together—’

‘These are families,’ I murmured. ‘You’ll pick it up.’

‘Dark matter.’ The new voice was harsh, damaged by smoke.

A man was limping towards me. About my height and age but a lot leaner, he wore a tattered Navy coverall, and was he using an improvised crutch to hobble over the rocky ground, favouring what looked like a broken leg. His face and hair were grey with the ash.

I said, ‘You’re the Academician.’

‘Yes, I’m Tilo.’

‘We’re here to get you out.’

He barked a laugh. ‘Sure you are. Listen to me. Dark matter. That’s why the Xeelee are here, meddling in this system. It may have nothing to do with us at all. Things are going to happen fast. If I don’t get out of here . . . whatever happens, just remember that one thing - dark matter.’

A woman hurried towards me. One of the locals, she was wearing a simple shift of woven cloth, and leather sandals on her feet; she looked maybe forty, strong, tired. An antique translator box hovered at her shoulder. ‘My name is Doel,’ she said. ‘We saw you fall.’

‘Are you in charge here?’

‘I—’ She smiled wearily. ‘Yes, if you like. Will you help us get out of here?’

She didn’t look, or talk, or act, like any Expansion citizen I  had ever met. Things truly had drifted here. ‘You are in the wrong place.’ I was annoyed how prissy I sounded. I pointed to the Conurbation, on the other side of the valley. ‘That’s where you’re supposed to be. The evacuation point.’

‘I’m sorry,’ she said, bemused. ‘We’ve lived here in the village since my grandfather’s time. We didn’t like it, over in Blessed. We came here to live a different way. No replicators. Crops we grow ourselves. Clothes we make—’

‘Mothers and fathers and grandfathers,’ Tilo cackled. ‘What do you think of that, Lieutenant?’

‘Academician, why are you here, in this village?’

He shrugged. ‘I came to study the mountain, as an exemplar of the planet’s geology. I accepted the hospitality of these people. That’s all. I got to like them, despite their - alien culture.’

‘But you left your equipment behind,’ I snapped. ‘You don’t have comms implants. You didn’t even take your mnemonic fluid, did you?’

‘I brought my pickup beacon,’ he said smugly.

‘Lethe, I don’t have time for this.’ I turned to Doel. ‘Look, if you can get your people across the valley, to where that transport is, you’ll be taken out with the rest.’

‘But I don’t think there will be time—’

I ignored her. ‘Academician, can you walk?’

Tilo laughed. ‘No. And you can’t hear the mountain, can you?’

That was when Mount Perfect exploded.

 

Tilo told me later that, if I’d known where and how to look, I could have seen the north side of the mountain bulging out. The immense chthonic defect had been growing visibly, at a metre a day. Well, I didn’t notice that. Thanks to some trick of acoustics I didn’t even hear the eruption - though it was heard by other Navy teams working hundreds of kilometres away.

But the aftermath was clear enough. With Lian and Doel, and with Academician Tilo limping after us, I ran to the crest of a ridge to see down the length of the valley.

As we watched, a billion tonnes of rock slid into the valley in a monstrous landslide. Already a huge grey thunderhead of smoke and ash was rearing up to the murky sky. A sharp  earthquake had caused the mountain’s swollen flank to shear and fall away.

But that was only the start of the sequence of geological events, for the removal of all that weight was like opening a pressurised can. The mountain erupted - not upwards, but sideways, like the blast of an immense weapon, a volley of superheated gas and pulverised rock. The eruption quickly overtook the landslide, and I saw it demolish trees, imports from distant Earth, sentinels centuries old flattened like straws. I was stupefied by the scale of it all.

And there was more to come. From out of the ripped-open side of the mountain, a chthonic blood oozed, yellow-grey, viscous, steaming hot. It began to flow down the mountainside, spilling into rain-cut valleys.

‘That’s a lahar,’ Tilo murmured. ‘Mud. The heat is melting the permafrost - the mountain was snow-covered two weeks ago; did you know that? - making up a thick mixture of volcanic debris and meltwater. I’ve learned a lot of esoteric geology here, Lieutenant.’

‘So it’s just mud,’ said Lian uncertainly.

‘Just mud. You aren’t an earthworm, are you, marine?’

‘Look at the logging camp,’ Doel said.

Already the mud had overwhelmed the heavy equipment, big yellow tractors and huge cables and chains used for hauling logs, crumpling it all like paper. Piles of sawn logs were spilled, immense wooden beams shoved downstream effortlessly. The mud, grey and yellow, was steaming, oddly like curdled milk.

Just mud. For the first time I began to consider the contingency that we might not get out of here.

In which case my primary mission was to preserve Tilo’s data. I quickly used my suit to establish an uplink. We were able to access Tilo’s records, stored in cranial implants, and fire them up to the Spline. But in case it didn’t work—

‘Tell me about dark matter,’ I said. ‘Quickly.’

Tilo pointed up at the sky. ‘That star - the natural sun, the dwarf - shouldn’t exist.’

‘What?’

‘It’s too small. It has only around a twentieth of Earth’s sun’s mass. It should be a planet: a brown dwarf, like a big, fat  Jovian. It shouldn’t burn - not yet. You understand that stars form from the interstellar medium - gas and dust. Originally the medium was just Big-Bang hydrogen and helium. But stars bake heavy elements, like metals, in their interiors, and eject them back into the medium when the stars die. So as time goes on, the medium is increasingly polluted.’

Impatiently I snapped, ‘And the point?’

‘The point is that an increase in impurities in the interstellar medium lowers the critical mass needed for a star to be big enough to burn hydrogen. So as time goes by and the medium gets murkier, smaller stars start lighting up. Lieutenant, that star shouldn’t be shining. Not in this era, not for trillions of years yet; the interstellar medium is too clean . . . You know, it’s so small that its surface temperature isn’t thousands of degrees, like Earth’s sun, but the freezing point of water. It is a star with ice clouds in its atmosphere. There may even be liquid water on its surface.’

I looked up, wishing I could see the frozen star better. Despite the urgency of the moment I shivered, confronted by strangeness, a vision from trillions of years downstream.

Tilo said bookishly, ‘What does all this mean? It means that out here in the halo, something, some agent, is making the interstellar medium dirtier than it ought to be. The only way to do that is by making the stars grow old.’ He waved a hand at the cluttered sky. ‘And if you look, you can see it all over this part of the halo; the stellar evolution diagrams are impossibly skewed.’

I shook my head; I was far out of my depth. What could make a star grow old too fast? . . . Oh. ‘Dark matter?’

‘The matter we’re made of - baryonic matter, protons and neutrons and the rest - is only about a tenth of the universe’s total. The rest is dark matter: subject only to gravity and the weak nuclear force, impervious to electromagnetism. Dark matter came out of the Big Bang, just like the baryonic stuff. As our Galaxy coalesced the dark matter was squeezed out of the main disc . . . But it lingered here. This is the domain of dark matter, Lieutenant. Out here in the halo.’

‘And this stuff can affect the ageing of stars.’

‘Yes. A dark matter concentration in the core of a star can change temperatures, and so affect fusion rates.

‘You said an “agent” was ageing the stars. You make it sound intentional.’

He was cautious now, an Academician who didn’t want to commit himself. ‘The stellar disruption appears non-random.’

Through the jargon, I tried to figure out what this meant. ‘Something is using the dark matter? . . . Or are there life forms in the dark matter? And what does that have to do with the Xeelee, and the problems here on Shade?’

His face twisted. ‘I haven’t figured out the links yet. There’s a lot of history. I need my data desk,’ he said plaintively.

I pulled my chin, thinking of the bigger picture. ‘Academician, you’re on an assignment for the Admiral. Do you think you’re finding what he wants to hear?’

He eyed me carefully. ‘The Admiral is part of a faction within the Navy that is keen to go to war with the Xeelee - if necessary, even to provoke conflict. Some call them extremists. Kard’s actions have to be seen in this light.’

Actually I’d heard such rumours, but I stiffened. ‘He’s my commanding officer. That’s all that matters.’

Tilo sighed. ‘I understand. But—’

‘Lethe,’ Lian said suddenly. ‘Sorry, sir. But that mud is moving fast.’

So it was, I saw.

The mud was filling up the valley, rising rapidly, even as it flowed towards us. It was piling up behind a front that was held back by its own viscosity. As it surged forward the mud ripped away the land’s green coat to reveal bare rock, and was visibly eating away at the walls of the valley itself. Overlaying the crack of tree trunks and the clatter of rock there was a noise like the feet of a vast running crowd, and a sour, sulphurous smell hit me.

The gush out of the mountain’s side showed no signs of abating. That front was already tens of metres high, and would soon reach the village.

‘I can’t believe how fast this stuff is rising,’ I said to Tilo. ‘The volume you’d need to fill up a valley like this—’

‘You and I are used to spacecraft, Lieutenant,’ Tilo said. ‘The dimensions of human engineering. Planets are big. And when they turn against you—’

‘We can still get you out of here. With our suits we can get you over that bridge and to the transport.’

‘What about the villagers?’

I was aware of the woman, Doel, standing beside me silently, just waiting. Which, of course, made me feel worse than if she’d yelled and begged.

There was a scream. We looked down the ridge and saw that the mud had already reached the village’s lower buildings. A young couple with a kid were standing on the roof of a low hut, about to get cut off.

Lian said, ‘Sir? Your orders?’

I waited one more heartbeat, as the mud began to wash over that hut’s porch.

‘Lethe, Lethe.’ I ran down the ridge until I hit the mud.

 

On the mud’s surface were dead fish that must have jumped out of the river to escape the heat. There was a lot of debris in the flow, from dust to pebbles to small boulders: no wonder it was so abrasive.

Even with the suit’s strength augmentation the mud was difficult stuff to wade through - lukewarm, and with a consistency like wet cement. The stench was bad enough for me to pull my visor over my mouth. By the time I reached the cottage I was already tiring badly.

I found the little ‘family’, parents and child, terrified, glad to see me. The woman was bigger, obviously stronger than the man. I had her hold her infant over her head, while I slung the man over my shoulder. With me leading, and the woman grabbing onto my belt, we waded back towards the higher ground.

All this time the mud rose relentlessly, filling up the valley as if it had been dammed, and every step sapped my energy.

Lian and Doel helped us out of the dirt. I threw myself to the ground, breathing hard. The young woman’s legs had been scoured by rocks in the flow; she had lost one sandal, and her trouser legs had been stripped away.

‘We’re already cut off from the bridge,’ Lian said softly.

I forced myself to my feet. I picked out a building - not the largest, not the highest, but a good compromise. It turned out to be the hospital. ‘That one. We’ll get them onto the roof. I’ll call for another pickup.’

‘Sir, but what if the mud keeps rising?’

‘Then we’ll think of something else,’ I snapped. ‘Let’s get on with it.’

She ran to help as Doel improvised a ladder from a trellis fence.

My first priority was to get Tilo safely lodged on the roof. Then I began to shepherd the locals up there. But we couldn’t reach all of them before the relentless rise of the mud left us all ankle-deep. People began to clamber up to whatever high ground they could find - verandas, piles of boxes, the ground transports, even rocks. Soon maybe a dozen were stranded, scattered on rooftop islands around a landscape turning grey and slick.

I waded in once more, heading towards two young women who crouched on the roof of a small building, like a storage hut. But before I got there the hut, undermined, suddenly collapsed, pitching the women into the flow. One of them bobbed up and was pushed against a stand of trees, where she got stuck, apparently unharmed. But the other tipped over and slipped out of sight. I reached the woman in the trees and pulled her out. The other was gone.

I hauled myself back onto the hospital roof for a break. All around us the mud flowed, a foul-smelling grey river, littered with bits of wood and rock.

My emotions were deep and unwelcome. I’d never met that woman, but her loss was visceral. It was as if, against my will, I had become part of this little community, as we huddled together on the roof of that crudely built hospital. Not to mention the fact that I now wouldn’t be able to fulfil my orders completely.

I prepared to plunge back into the flow.

Tilo grabbed my arm. ‘No. Not yet. You are exhausted. Anyhow you have a call to make, remember? If you can get me a data desk—’

Lian spoke up. ‘Sir. Let me bring in the stranded locals.’ She said awkwardly, ‘I can manage that much.’

Redemption time for this young marine. ‘Don’t kill yourself,’ I told her.

With a grin she slid off the roof.

Briskly, I used my suit’s comms system to set up a fresh link  to the Spline. I requested another pickup - was told it was impossible - and asked for Kard.

Tilo requested a Virtual data desk. He fell on it as soon as it appeared. His relief couldn’t have been greater, as if the mud didn’t exist.

When they grasped the situation I had gotten us all into, Admiral Kard and Commissary Xera both sent down Virtual avatars. The two of them hovered over our wooden roof, clean of the mud, gleaming like gods among people made of clay.

Kard glared at me. ‘This is a mess, Lieutenant.’

‘Yes, sir.’

‘You should have gotten Tilo over that damn bridge while you could. We’re heavily constrained by the Xeelee operations. You realise we probably won’t be able to get you out of here alive.’

It struck me as somewhat ironic that in the middle of a Galaxy-spanning military crisis I was to be killed by mud. But I had made my choice. ‘So I understand.’

‘But, Kard,’ Xera said, her thin face fringed by blocky pixels, ‘he has completed his primary mission, which is to deliver Tilo’s data back to us.’

Kard closed his Eyes, and his image flickered; I imagined Tilo’s data and interpretations pouring into the processors which sustained this semi-autonomous Virtual image, tightly integrated with Kard’s original sensorium. Kard said, ‘Your report needs redrafting, Tilo. Sharpening up. There’s too much about this dark matter crud, Academician.’

Xera said gently, ‘You were here on assignment from your masters in the Navy, with a specific purpose. They wanted to know what the Xeelee are up to. But it’s hard to close your eyes to the clamouring truth, isn’t it, Academician?’

Tilo sighed, his face mud-covered.

‘We must discuss this,’ Kard snapped. ‘All of us, right now. We have a decision to make, a recommendation to pass up the line - and we need to assess what Tilo has to tell us, in case we can’t retrieve him.’

I understood immediately what he meant. We were about to put the Xeelee in the dock - us, right here on this beaten-up planet, while the mud rose up around us. And the recommendation we made today might reach all the way back to the great  decision-making councils on Earth itself. I felt a deep thrill. Even the locals stirred, apparently aware that something historically momentous was about to happen, even in the midst of their own misfortunes, stuck as we were on that battered wooden roof.

So it began.

 

At first Tilo wasn’t helpful.

‘It simply isn’t proven that this volcanism is the result of Xeelee action - and certainly not that it’s deliberately directed against humans,’ Despite Kard’s glare, he persisted, ‘I’m sorry, Admiral, but it isn’t clear.

‘Look at the context.’ He pulled up historical material - images, text that scrolled briefly in the murky air. ‘This is not a new story. There is evidence that human scientists were aware of dark-matter contamination in the stars before the beginning of the Third Expansion. They called the dark-matter life forms they found “photino birds”. It seems an engineered human being was once sent into Sol itself to study them . . . An audacious project. But this learning was largely lost in the Qax Extirpation, and after that - well, we had a Galaxy to conquer. There was a later incident, a project run by the Silver Ghosts concerning a “soliton star”, but—’

Kard snapped, ‘What do the Xeelee care about dark matter?’

Tilo rubbed tired eyes with grubby fists. ‘However exotic they are, the Xeelee are baryonic life forms, like us. It isn’t in their interests for the suns to die young, any more than for us.’ He shrugged. ‘Perhaps they are trying to stop it. Perhaps that’s why they have come here, to the halo. Nothing to do with us.’

Kard waved a Virtual hand at Mount Perfect’s oozing wounds. ‘Then why all this, just as the Xeelee show up? Coincidence?’

Xera protested, ‘Admiral—’

‘This isn’t a Commission trial, Tilo,’ Kard said. ‘We don’t need absolute proof. The imagery - human refugees, Xeelee nightfighters swooping overhead - will be all we need to implicate the Xeelee in this destruction.’

Xera said dryly, ‘Yes. All we need to sell a war to the Coalition, the governing councils, and the people of the Expansion.’  They seemed to forget the rest of us as they engaged in an argument they had clearly been pursuing before. ‘This is wonderful for you, isn’t it, Admiral? It’s what the Navy has been waiting for, along with its Academy cronies. An excuse to attack.’

Kard’s face was stony. ‘The cold arrogance of you cosseted intellectuals is sometimes insufferable. It’s true that the Navy is ready to fight, Commissary. That’s our job. And we are ready. We have the plans in place—’

‘But does the existence of the plans require their fulfilment? And let’s remember how hugely the Navy itself will benefit. As the lead agency, a war would clearly support the Navy’s long-term political goals.’

Kard glared. ‘We all have something to gain. Xera, you Commissaries are responsible for maintaining the unity of mankind; the common principles, common purpose, the belief that has driven the Expansion so far. But isn’t it obvious that you are failing? Look at this place.’ He waved a Virtual hand through Doel’s hair; the woman flinched, and the hand broke up into drifting pixels. ‘This woman is a mother, apparently some kind of matriarch to her extended family.’ He pronounced those words with loathing. ‘They don’t even live in their Coalition-provided Conurbation domes. It’s as if Hama Druz never existed!

‘And if the Druz Doctrines were to collapse, the Commission would have no purpose. Think of the good you do, for you know so much better than the mass of mankind how they should think, feel, live and die. Your project is actually humanitarian! It has to continue. But if it is to prevail mankind needs purification. An ideological cleansing. And that’s what the bright fire of war will give us.’

I could see that his arguments, aimed at the Commissary’s vanity and self-interest, were leaving a mark. I got a sense of the great agencies of the Coalition as shadowy independent empires, engaging in obscure and shifting alliances. And now each agency would contemplate the possibility of a war as an opportunity to gain political capital. It was queasy listening. But there’s a lot I didn’t want to know about how the Coalition is run. Still don’t, in fact.

They had forgotten the Academician. But Tilo was still trying  to speak. He showed me more bits of evidence he had assembled on his data desk - me, because I was the only one still listening. ‘But I think I know now why the volcanism started here, Lieutenant. Forget the star: this planet has an unusually high dark-matter concentration in its core. Under such densities the dark matter annihilates with ordinary matter and creates heat.’

I listened absently. ‘Which creates the geological upheaval.’

He closed his eyes, thinking. ‘Here’s a scenario. The Xeelee have been driving dark-matter creatures out of the frozen star - and, fleeing, they have lodged here - and that’s what set off the volcanism. It was all inadvertent. The Xeelee are trying to save stars, not harm planets. They probably don’t even know humans are here . . . The damage to the planet is entirely coincidental.’

But nobody paid any attention to that. For, I realised, we had already reached a point where evidence didn’t matter.

Kard ignored the Academician; he had what he wanted. He turned to the people of the village, muddy, exhausted, huddled together on their rooftop. ‘What of you? You are the citizens of the Expansion. There are reformers who say you have had enough of colonisation and conflict, that there are enough people in the sky, we should seek stability and peace. Well, you have heard what we have had to say, and you have seen our mighty ships. Will you live out your lives on this drifting rock, helpless before a river of mud - or will you transcend your birth and die for an epic cause? War makes everything new. War is the wildest poetry. Will you join me? ’

Those ragged-ass, dirt-scratching, orthodoxy-busting farmers hesitated for a heartbeat. You couldn’t have found a less likely bunch of soldiers for the Expansion. But, would you believe, they started cheering the Admiral: every one of them, even the kids. Lethe, it brought a tear to my eye.

Even Xera seemed coldly excited.

Kard closed his Eyes; metals seams pushed his eyelids into ridges. ‘We are just a handful of people in this desolate, remote place. And yet here a new epoch is born. They are listening to us, you know - listening in the halls of history. And we will be remembered for ever.’

Tilo’s expression was complex. He clapped his hands, and  the data desk disappeared in a cloud of pixels, leaving his work unfinished.

 

We mere fleshy types had to stay on that rooftop through the night. We could do nothing but cling to each other as the muddy tide rose slowly around us, and the kids cried from hunger.

When the sunsats returned to the sky, the valley was transformed. The channels had been gouged sharp and deep by the lahar, and the farms had been smothered by lifeless grey mud, from which only occasional trees and buildings protruded. But the lahar was flowing only sluggishly now.

Lian cautiously climbed to the edge of the roof and probed at the mud with her booted foot. ‘It’s very dense.’

Tilo said, ‘Probably the water has drained out of it.’

Lian couldn’t stand on the mud, but if she lay on it she didn’t sink. She flapped her arms and kicked, and she skidded over the surface. Her face grey with the dirt, she laughed like a child. ‘Sir, look at me! It’s a lot easier than trying to swim or wade . . .’

So it was, when I tried it myself.

And that was how we got the villagers across the flooded valley, one by one, to the larger Conurbation - not that much was left of that by now - where the big transport waited to take us off. In the end we lost only one of the villagers, the young woman who had been overwhelmed by the surge. I tried to accept that I’d done my best to fulfil my contradictory mission objectives - and that, in the end, was the most important outcome for me.

As we lifted, Mount Perfect loosed another eruption.

Tilo, cocooned in a med cloak, stood beside me in an observation blister, watching the planet’s mindless fury. He said, ‘You know, you can’t stop a lahar. It just goes the way it wants to go. Like this war, it seems.’

‘I guess.’

‘We humans understand so little. We see so little. But when you add us together we combine into huge historical forces that none of us can deflect, any more than you can dam or divert a mighty lahar ...’

And so on. I made an excuse and left him there.

I went down to the sick bay, and watched Lian tending to the young from the village. I had relieved her of her regular duties, as she was one of the few faces on board that was familiar to the traumatised kids, so she was useful here. With the children now she was patient, competent, calm. I felt proud of that young marine; she had grown up a lot during our time on Shade.

And as I watched her simple humanity, I imagined a trillion such acts, linking past and future, history and destiny, a great tapestry of hard work and goodwill that united mankind into a mighty host that would some day rule a Galaxy.

To tell the truth I was bored with Tilo and his niggling. War! It was magnificent. It was inevitable. I didn’t understand what had happened down on Shade, and I didn’t care. What did it matter how the war had started, in truth or lies? We would soon forget about dark matter and the Xeelee’s obscure, immense projects, just as we had before; we humans didn’t think in such terms. All that mattered was that the war was here, at last.

The oddest thing was that none of it had anything to do with the Xeelee themselves. We needed a war. Any enemy would have served our purposes just as well.

I began to wonder what it would mean for me. I felt my heart beat faster, like a drumbeat.

We flew into a rising cloud of ash, and bits of rock clattered against our hull, frightening the children.

 

Yes, war was inevitable. Too many wanted it too badly. But it did strike me as ironic that the triggering incident was a Xeelee action concerned with a different war entirely, a war in which we were always bystanders - a war which would one day overwhelm all of us.

With the final conflict begun at last, the Galaxy-spanning civilisation of mankind underwent a drastic reconfiguration. For millennia, under the Coalition, it had been a machine for expansion and conquest. Now it became a machine of war.

Humanity resplendent. We undying hid away, waiting for the storm to pass.

And human hearts, evolved for a long-forgotten savannah, had to adapt to the dilemmas of interstellar battlefields.






PART FOUR

 RESPLENDENT





THE CHOP LINE

 AD 20,424




I 

We’d had no warning of the wounded Spline ship’s return to Base 592, in the heart of the Galaxy.

Return: if you could call it that. But this was before I understood that every faster-than-light spaceship is also a time machine. That kind of puzzling would come later. For now, I just had my duty to perform.

As it happened we were off the Base at the time, putting the Admiral Kard through its paces after a refit and bedding in a new crew. Kard is a corvette: a small, mobile yacht intended for close-in sublight operations. I was twenty years old, still an ensign, assigned for that jaunt as an assistant to Exec Officer Baras. My first time on a bridge, it was quite an experience, and I was glad of the company of Tarco, an old cadre sibling, even if he was a male and a lard bucket. In cold Galaxy-centre light we had just run through a tough sequence of speed runs, emergency turns, full backdown, instrument checks, fire and damage control.

It was thanks to our fortuitous station on the bridge that Tarco and I were among the first to see the injured ship as it downfolded out of hyperspace. It was a Navy ship - a Spline, of course, a living ship, like a great meaty eyeball. It just appeared out of nowhere. We were close enough to see the green tetrahedral sigil etched into its flesh. But you couldn’t miss the smoking ruins of the weapons emplacements, and a great open rent in the hull, thick with coagulated blood. A swarm of lesser lights, huddling close, looked like escape pods.

The whole bridge crew fell silent.

‘Lethe,’ Tarco whispered. ‘Where did that come from?’ We didn’t know of any action underway at the time.

But we had no time to debate it.

Captain Iana’s voice sounded around the corvette. ‘That ship is the Assimilator’s Torch,’ he announced. ‘She’s requesting help. You can all see her situation. Stand by your stations.’ He began to snap out brisk orders to his heads of department.

Well, we scrambled immediately. But Tarco’s big moon-shaped face was creased by a look I didn’t recognise.

‘What’s wrong with you?’

‘I heard that name before. Assimilator’s Torch. She’s due to arrive here at Base 592 next year.’

‘Then it’s a little early. So what?’

He stared at me. ‘You don’t get it, buttface. I saw the manifest. The Torch is a newborn Spline. It hasn’t even left Earth.’

But the injured Spline looked decades old, at least. ‘You made a mistake. Buttface yourself.’

He didn’t rise to the bait. Still, that was the first indication I had that there was something very wrong here.

The Kard lifted away from its operational position, and I had a grand view of Base 592, the planet on which we were stationed. From space it is a beautiful sight, a slow-spinning sphere of black volcanic rock peppered with the silver-grey of shipyards, so huge they are like great gleaming impact craters. There are even artificial oceans, glimmering blue, for the benefit of Spline vessels, who swim there between missions.

592 has a crucial strategic position, for it floats on the fringe of the 3-Kiloparsec Spiral Arm that surrounds the Galaxy’s Core, and the Xeelee concentrations there. Here, some ten thousand light years from Earth, was as deep as the Third Expansion of mankind had yet penetrated into the central regions of the main disc. 592 was a fun assignment. We were on the front line, and we knew it. It made for an atmosphere you might call frenetic. But now I could see ships lifting from all around the planet, rushing to the aid of the stricken vessel. It was a heart-warming, magnificent sight, humanity at its best.

As we approached the Spline, the Kard hummed like a well-tuned machine. Right now, all over the ship, I knew, the whole crew - officers and gunners, cooks and engineers and maintenance stiffs, experienced officers and half-trained rookies - everybody was getting ready to save human beings from the  great void that had tried to kill them. It was what you did. I looked forward to playing my part.

Which was why I wasn’t too happy to hear the soft voice of Commissary Varcin behind me. ‘Ensign. Are you’ - he checked a list - ‘Dakk? I have a special assignment for you. Come with me.’ Varcin, gaunt and tall, served as the corvette’s political officer, as assigned to every ship of the line with a crew above a hundred. He had an expression I couldn’t read, a cold calculation.

Everybody is scared of the Commissaries, but this was not the time to be sucked into a time-wasting chore. ‘I take my orders from the exec. Sir.’ I looked to the Executive Officer.

Baras’s face was neutral. I knew about the ancient tension between Navy and Commission, but I also knew what Baras would say. ‘Do it, ensign. You’d better go too, Tarco.’

I had no choice, crisis or not. So we went hurrying after the Commissary.

Away from the spacious calm of the bridge, the corridors of the Kard were a clamour of motion and noise, people running every which way lugging equipment and stores, yelling orders and demanding help.

As we jogged I whispered to Tarco, ‘So where has this bucket come from? Where’s the action right now? SS 433?’

‘Not there,’ Tarco said. ‘Don’t you remember? At SS 433 we suffered no casualties.’

That was true. SS 433, a few hundred light years from 592, is a normal star in orbit around a massive neutron star; gravitationally squeezed, it emits high-energy jets of heavy elements - very useful. A month before, the Xeelee had shown up in an effort to wreck the human processing plants there. But thanks to smart intelligence by the Commission for Historical Truth they had been met by an overwhelming response. It had been a famous victory, the excuse for a lot of celebration.

If a little eerie. Sometimes the Commission’s knowledge of future events was so precise we used to wonder if they had spies among the Xeelee. Or a time machine, maybe. Scary, as I said. But there is a bigger picture here. After fifteen thousand years of the Third Expansion, and eight thousand years of all-out war with the Xeelee, humanity controls around a quarter of the disc of the Galaxy itself, a mighty empire centred on Sol,  as well as some outlying territories in the halo clusters. But the Xeelee control the rest, including the Galaxy centre. And, gradually, the slow-burning war between man and Xeelee is intensifying.

So I was glad the Commissaries, with their apparent powers of prophecy, were on my side.

We descended a couple of decks and found ourselves in the corvette’s main loading bay. The big main doors had been opened to reveal a wall of burned and broken flesh. The stink was just overwhelming, and great lakes of yellow-green pus were gathering on the gleaming floor.

The wall was the hull of the injured Spline. The Kard had docked with the Assimilator’s Torch as best she could, and this was the result. The engineers were at work, cutting a usable opening in that wall. It was just a hole in the flesh, another wound. Beyond, a tunnel stretched, organic, less like a corridor than a throat.

I could see figures moving in the tunnel - Torch crew, presumably. Here came two of them labouring to support a third between them. Kard crew rushed forward to take the injured tar. I couldn’t tell if it was a he or a she. That was how bad the burns were. Loops of flesh hung off limbs that were like twigs, and in places you could see down to bone, which itself had been blackened.

Tarco and I reacted somewhat badly to this sight. But already med cloaks were snuggling around the wounded tar, gentle as a lover’s caress.

I looked up at the Commissary, who was standing patiently. ‘Sir? Can you tell us why we are here?’

‘We received ident signals from the Torch when it downfolded. There’s somebody here who will want to meet you.’

‘Sir, who—’

‘It’s better if you see for yourself.’

One of the Torch crew approached us. She was a woman, I saw, about my height. There was no hiding the bloodstains and scorches and rips, or the way she limped; there was a wound in her upper thigh that actually smoked. But she had captain’s pips on her collar.

I felt I knew her face - that straight nose, the small chin - despite the dirt that covered her cheeks and neck, and the crust  of blood that coated her forehead. She had her hair grown out long, with a ponytail at the back, quite unlike my regulation crew-cut. But - this was my first impression - her face seemed oddly reversed, as if she was a mirror image of what I was used to.

I immediately felt a deep, queasy unease.

I don’t know many captains, but she immediately recognised me. ‘Oh. It’s you.’

Tarco had become very tense. It turned out he had thought the situation through a little further than I had. ‘Commissary, what engagement has the Torch come from?’

‘The Fog.’

My mouth dropped. Every tar on Base 592 knew that the Fog is an interstellar cloud - and a major Xeelee concentration - situated inside 3-Kilo, a good hundred light years deeper towards the centre of the Galaxy. I said, ‘I didn’t know we were hitting the enemy so deep.’

‘We aren’t. Not yet.’

‘And,’ Tarco said tightly, ‘here we are greeting a battle-damaged ship that hasn’t even left Earth yet.’

‘Quite right,’ Varcin said approvingly. ‘Ensigns, you are privileged to witness this. This ship is a survivor of a battle that won’t happen for another twenty-four years.’

Tarco kind of spluttered.

As for me, I couldn’t take my eye off the Torch’s captain. Tense, she was running her thumb down the side of her cheek.

‘I do that,’ I said stupidly.

‘Oh, Lethe,’ she said, disgusted. ‘Yes, tar, I’m your older self. Get over it. I’ve got work to do.’ And with a glance at the Commissary she turned and stalked back towards her ship.

Varcin said gently, ‘Go with her.’

‘Sir—’

‘Do it, ensign.’

Tarco followed me. ‘So in twenty-four years you’re still going to be a buttface.’

I realised miserably he was right.

 

The three of us pushed through the narrow passageway into the Torch. The gravity was lumpy, and I suspected that it was being fed in from the Kard’s inertial generators.

I had had no previous exposure to the organic ‘technology’ of a Spline. We truly were inside a vast body. Every time I touched a surface my hands came away sticky, and I could feel salty liquids oozing over my uniform. The passage’s walls were raw flesh, much of it burned, twisted and broken, even far beneath the ship’s epidermis.

But that was just background to my churning thoughts. Captain Dakk, for Lethe’s sake.

The captain saw me staring again. ‘Ensign, back off. We can’t get away from each other, but over the next few days life is going to get complicated for the both of us. It always does in these situations. Just take it one step at a time.’

‘Sir—’

She glared at me. ‘Don’t question me. What interest have I got in giving you bad advice? I don’t like this situation any more than you do. Remember that.’

‘Yes, sir.’

We found lines of wounded, wrapped in cloaks. Crew were labouring to bring them out to the Kard. But the passageway was too narrow. It was a traffic jam, a real mess. It might have been comical if not for the groans and cries, the stink of fear and desperation in the air.

Dakk found an officer. He wore the uniform of a damage control worker. ‘Cady, what in Lethe is going on here?’

‘It’s the passageways, sir. They’re too ripped up to get the wounded out with the grapplers. So we’re having to do it by hand.’ He looked desperate, miserable. ‘Sir, I’m responsible.’

‘You did right,’ she said grimly. ‘But let’s see if we can’t tidy this up a little. You two,’ she snapped at Tarco and me. ‘Take a place in line.’

And that was the last we saw of her for a while, as she went stomping into the interior of her ship. She quickly organised the crew, from Torch and Kard alike, into a human chain. Soon we were passing cloaked wounded from hand to hand, along the corridor and out into the Kard’s loading bay in an orderly fashion.

‘I’m impressed,’ Tarco said. ‘Sometime in the next quarter-century you’ll be grafted a brain.’

‘Shove it.’

The line before us snarled up. Tarco and I found ourselves  staring down at one of the wounded - conscious, looking around, waiting to be moved out. He was just a kid, sixteen or seventeen.

If this was all true, in my segment of time he hadn’t even been born yet.

He spoke to us. ‘You from the Kard?’

‘Yeah.’

He started to thank us, but I brushed that aside. ‘Tell me what happened to you.’

Tarco whispered to me, ‘Hey. Don’t ask him about the future. You never heard of time paradoxes? I bet the Commission has a few regulations about that.’

I shrugged. ‘I already met myself. How much worse can it get?’

Either the wounded man didn’t know we were from his past, or he didn’t care. He told us in terse sentences how the Torch had been involved in a major engagement deep in the Fog. He had been a gunner, with a good view of the action from his starbreaker pod.

‘We came at a Sugar Lump. You ever seen one of those? A big old Xeelee emplacement. But the nightfighters were everywhere. We were taking a beating. The order came to fall back. We could see that damn Sugar Lump, close enough to touch. Well, the captain disregarded the fallback order.’

Tarco said sceptically, ’She disregarded an order?’

‘We crossed the chop line.’ A chop line is actually a surface, a military planner’s boundary between sectors in space - in this case, between the disputed territory inside the Fog and Xeelee-controlled space. The Xeelee had been suckered by the fallback, and the Torch broke through their lines. ‘We only lasted minutes. But we fired off a Sunrise.’

Tarco said, ‘A what?’ I kicked him, and he shut up.

Unexpectedly, the kid grabbed my arm. ‘We barely got home. But, Lethe, when that Sunrise hit, we nearly shook this old fish apart with our hollering, despite the pasting we were taking.’

Tarco asked maliciously, ‘How do you feel about Captain Dakk?’

‘She is a true leader. I’d follow her anywhere.’

All I felt was unease. No heroes: that’s one lesson of the Druz  Doctrines, the creed that has held mankind together across fifteen thousand years, and drilled into every one of us by the Commissaries at their orientation sessions every day. If my future self had forgotten about that, something had gone wrong.

But now the gunner was looking at me intently. I became aware I was rubbing my thumb down my cheek. I dropped my hand and turned my face away.

Captain Dakk was standing before me. ‘Recognition. You’d better get used to that.’

‘I don’t want to,’ I groused. I was starting to resent the whole situation.

‘I don’t think what you, or I, want has much to do with it, ensign.’

I muttered to Tarco, ‘Lethe. Am I that pompous?’

‘Oh, yes.’

Dakk said, ‘I think we’re organised here for now. I’ll come back later when I can start thinking about damage control. In the meantime we’ve been ordered to your captain’s wardroom. Both of us.’

Tarco said hesitantly, ‘Sir - what’s a Sunrise?’

She looked surprised. ‘Right. You don’t have them yet. A Sunrise is a human-driven torpedo. A suicide weapon.’ She eyed me. ‘So you heard what happened in the Fog.’

‘A little of it.’

She cupped my cheek. It was the first time she had touched me. It was an oddly neutral sensation, like touching your own skin. ‘You’ll find out, in good time. It was glorious.’

 

Dakk led us back through Kard’s officer country. Commissary Varcin met us there.

Here, the partitions had hastily been taken down to open up a wide area of deck that was serving as a hospital and convalescent unit. There were crew in there in all stages of recovery. Some of them were lying on beds, weak and hollow-eyed. Many of them seemed to be pleading with the orderlies to be put back on the Torch despite their injuries - once you lose contact with your ship in a war zone it can be impossible to find it again. And many of them asked, touchingly, after the Torch itself. They really cared about their living ship, I saw; that battered old hulk was one of the crew.

An awful lot of them sported ponytails, men and women alike, apparently in imitation of their captain. Very non-Doctrinal.

When they saw Dakk they all shouted and cheered and whistled. The walking wounded crowded around Dakk and thumped her on the back. A couple just turned their heads on their pillows and cried softly. Dakk’s eyes were brimming, I saw; though she had a grin as wide as the room, she was on the point of breaking down.

I glanced at Tarco. It wasn’t supposed to be like this.

Among the medics I saw a figure with the shaven head and long robes of the Commission. She was moving from patient to patient, and using a needle on them. But she wasn’t treating them. She was actually extracting blood, small samples that she stored away in a satchel at her side.

This wasn’t the time or place to be collecting samples like that. I stepped forward to stop her. Well, it was a natural reaction. Luckily for me Tarco held me back.

Commissary Varcin said dryly, ‘I can see you have your future self’s impetuosity, ensign. The orderly is just doing her duty. It’s no doubt as uncomfortable for her as it is for you. Commissaries are human beings too, you know.’

‘Then what—’

‘Before they went into battle every one of these crew will have been injected with mnemonic fluid. That’s what we’re trying to retrieve. The more viewpoints we get of this action, the better we can anticipate it. We’re ransacking the ship’s databases and logs too.’

Call me unimaginative. I still didn’t know what unlikely chain of circumstances had delivered my older self into my life. But that was the first time it had occurred to me what a potent weapon had been placed in our hands. ‘Lethe,’ I said. ‘This is how we’ll win the war. If you know the course of future battles—’

‘You have a lot to absorb, ensign,’ Varcin said, not unkindly. ‘Take it one step at a time.’

Which, of course, had been my own advice to myself.

At last, somewhat to my relief, we got Dakk away from her crew. Varcin led us down more corridors to Captain Iana’s plush wardroom.

Tarco and I stood in the middle of the carpet, aware of how dinged-up we were, scared of spreading Spline snot all over Iana’s furniture. But Varcin waved us to chairs anyhow, and we sat down stiffly.

I watched Dakk. She sprawled in a huge chair, shaking a little, letting her exhaustion show now she was away from her crew. She was me. My face - reversed from the mirror image I’d grown up with. I was very confused. I hated the idea of growing so old, arrogant, unorthodox. But I’d seen plenty to admire in Dakk: strength, an ability to command, to win loyalty. Part of me wanted to help her. Another part wanted to push her away.

But mostly I was just aware of the bond that connected us. It didn’t matter whether I liked her or loathed her; whichever way, she was always going to be there, for the rest of my life. It wasn’t a comfortable notion.

Varcin was watching me. I got the idea he knew what I was feeling. But he turned to business, steepling his fingers.

‘Here’s how it is. We’re scrambling to download data, to put together some kind of coherent picture of what happened downstream.’ Downstream - not the last bit of time-hopping jargon I was going to have to get used to. ‘You have surprises ahead of you, Ensign Dakk.’

I laughed a bit shrilly, and waved a hand at the captain. ‘Surprising after this? Bring it on.’

Dakk looked disgusted. Tarco placed a calming hand on my back.

Varcin said, ‘First, you - rather, Captain Dakk - will be charged. There will be a court of inquiry.’

‘Charged? What with?’

Varcin shrugged. ‘Negligence, in recklessly endangering the ship.’ He eyed Dakk. ‘I imagine there will be other counts, relating to various violations of the Druz Doctrines.’

Dakk just smiled, a chilling expression. I wondered how I ever got so cynical.

Varcin went on, ‘Ensign, you’ll be involved.’

I nodded. ‘Of course. It’s my future.’

‘You don’t understand. Directly involved. We want you to serve as the prosecuting advocate.’

‘Me? Sir.’ I took a breath. ‘You want me to prosecute myself.  For a crime, an alleged crime anyhow, I won’t commit for twenty-four years. Is there any part of that I misunderstood?’

‘No. You have the appropriate training, don’t you?’

Dakk laughed. ‘This is their way, kid. After all who knows me better?’

I stood up. ‘Commissary, I won’t do it.’

‘Sit down, ensign.’

‘I’ll go to Captain Iana.’

‘Sit. Down.’

I’d never heard such a tone of command. I sat, frightened.

‘Ensign, you are immature, and inexperienced, and impetuous. You will have much to learn to fulfil this assignment. But you are the necessary choice.

‘And there’s more.’ Again, I glimpsed humanity in that frosted-over Commissary. ‘In four months’ time you will report to the birthing complex on Base 592. There you will request impregnation by Ensign Hama Tarco, here.’

Tarco quickly took his hand off my back.

‘Permission will be granted,’ said Varcin. ‘I’ll see to that.’

I didn’t believe it. Then I got angry. I felt like I was in a trap. ‘How do you know I’ll want a kid by Tarco? No offence, butthead.’

‘None taken,’ said Tarco, sounding bemused.

Now the Commissary looked irritated. ‘How do you think I know? Haven’t you noticed the situation we’re in? Because it’s in the Torch’s record. Because the child you will bear—’

‘Will be on the Torch, with me,’ said Dakk. ‘His name was Hama.’

I swear Tarco blushed.

‘Was? The kid was called Hama?’ I felt a kind of panic. Perhaps it was the tug of a maternal bond that couldn’t yet exist, fear for the well-being of a child I’d only just learned about. ‘He’s dead, isn’t he? He died, out there in the Fog.’

Varcin murmured, ‘One step at a time, remember, ensign.’

Dakk leaned forward. ‘Yes, he died. He rode the Sunrise. He was the one who took a monopole bomb into the Xeelee Sugar Lump. You see? Your child, Dakk. Our child. He was a hero.’

One step at a time. I kept repeating that to myself. But it was as if the wardroom was spinning around.




II 

In Dakk’s yacht, I sailed around the huge flank of the Assimilator’s Torch. Medical tenders drifted alongside, hosing some kind of sealant into the living ship’s mighty wounds.

The injured Spline had been allowed to join a flotilla of its kind, regular ships of the line. Living starships the size of cities are never going to be graceful, but I saw that their movements were coordinated, a vast dance. They even snuggled against each other, like great fish jostling.

Dakk murmured, ‘Some of these battered beasts have been in human employ for a thousand years or more. We rip out their brains and their nervous systems - we amputate their minds - and yet something of the self still lingers, a need for others of their kind, for comfort. So we let the distressed swim together for a while.’

I listened absently.

The yacht docked, and the captain and I were piped aboard the Torch. I found myself in a kind of cave, buttressed by struts of some cartilaginous material. The lighting had been fixed, the on-board gravity restored.

We wandered through orifices and along round-walled passageways, pushing deeper into the body of the Spline. We saw none of Dakk’s crew, only repair workers from the Base.

Dakk said to me, ‘You haven’t served on a Spline yet, have you? The ship is alive, remember. It’s hot. At sleep periods you can walk around the ship, and you find the crew dozing all over the vessel, many of them naked, some sprawled on food sacks or weapons, or just on the warm surfaces, wherever they can. You can hear the pulsing of the Spline’s blood flow - even sometimes the beating of its heart, like a distant gong. That and the scrambling of the rats.’

It sounded cosy, but not much like the Navy I knew. ‘Rats?’

She laughed. ‘Little bastards get everywhere.’

On we went. It wasn’t as bad as that hour in the chaotic dark when the Spline first came limping in, and we had to haul a wounded crew out of a wounded ship. But even so it was like being in some vast womb. I couldn’t see how I was ever going to get used to this environment, how I could serve on a ship  like this. But Dakk seemed joyful to be back, so I was evidently wrong.

We came to a deep place Dakk called the ‘belly’. This was a hangar-like chamber separated into bays by huge diaphanous sheets of some muscle-like material, marbled with fat. Within the alcoves were suspended sacs of what looked like water: green, cloudy water.

I prodded the surface of one of the sacs. It rippled sluggishly. I could see drifting plants, wriggling fish, snails, a few autonomous bots swimming among the crowd. ‘It’s like an aquarium,’ I said.

‘So it is. A miniature ocean. The green plants are hornweeds: rootless, almost entirely edible. And you have sea snails, swordtail fish and various microbes. There is a complete self-contained biosphere here. This is how we live; this little farm feeds us. These creatures are actually from Earth’s oceans. Don’t you think it’s kind of romantic to fly into battle against Xeelee super-science with a droplet of primordial waters at our core?’

‘How do you keep it from getting overgrown?’

‘The weed itself kills back overgrowth. The snails live off dead fish. And the fish keep their numbers down by eating their own young.’

I guess I pulled a face at that.

‘You’re squeamish,’ she said sharply. ‘I don’t remember that.’

We walked on through the Spline’s visceral marvels. I didn’t take in much.

The truth is I was struggling to function. I’m sure I was going through some kind of shock. Human beings aren’t designed to be subject to temporal paradoxes about their future selves and unborn babies.

And my head was full of my work on the inquiry into Dakk’s actions.

The inquiry procedure was a peculiar mix of ancient Navy traditions and forensic Commission processes. Commissary Varcin had been appointed president of the court, and as prosecutor advocate I was a mix of prosecutor, law officer and court clerk. The rest of the court - a panel of brass who were a kind of mix of judge and jury combined - were Commissaries and Navy officers, with a couple of civilians and even an  Academician for balance. It was all a political compromise between the Commission and the Navy, it seemed to me.

But the court of inquiry was only the first stage. If the charges were established Dakk would go on to face a full court martial, and possibly a trial before members of the Coalition’s Grand Conclave itself. So the stakes were high.

And the charges themselves - aimed at my own future self, after all - had been hurtful: Through Negligence Suffering a Vessel of the Navy to be Hazarded; Culpable Inefficiency in the Performance of Duty; Through Disregard of Standing and Specific Orders Endangering the War Aims of the Navy; Through Self-Regard Encouraging a Navy Crew to Deviate from Doctrinal Thought . . .

There was plenty of evidence. We had Virtual reconstructions based on the Torch’s logs and the mnemonic fluids extracted from the ship’s crew. And we had a stream of witnesses, most of them walking wounded from the Torch. None of them was told how her testimony fitted into the broader picture, a point which many of them got frustrated about. But all of them expressed their loyalty and admiration towards Captain Dakk - even though, in the eyes of Commissaries, such idolising would only get their captain deeper into trouble.

All this could only help so far. What I felt I was missing was motive. I didn’t understand why Dakk had done what she had done.

I felt I couldn’t get her into focus. I oscillated between despising her and longing to defend her - and all the time I felt oppressed by the paradoxical bond that locked us together. I sensed she felt the same. Sometimes she was as impatient with me as with the greenest recruit, and other times she seemed to try to take me under her wing. It can’t have been easy for her either, to be reminded that she had once been as insignificant as me. But if we were two slices of the same person, our situations weren’t symmetrical. She had been me, long ago; I was doomed to become her; it was as if she had paid dues that still faced me.

Anyhow, that was why I had requested a break from the deliberations, so I could spend some time with Dakk on her home territory. I had to get to know her - even though I felt increasingly reluctant to be drawn into her murky future.

She brought me to a new chamber, deep within the Spline ship. Criss-crossed by struts of cartilage, this place was dominated by a pillar made of translucent red-purple rope. There was a crackling stench of ozone.

I knew where I was. ‘This is the hyperdrive chamber.’

‘Yes.’ She reached up and stroked fibres. ‘Magnificent, isn’t it? I remember when I first saw a Spline hyperdrive muscle—’

‘Of course you remember.’

‘What?’

‘Because it’s now. This is my first time seeing this. And I’m you.’ Some day, I thought gloomily, I would inevitably find myself standing on the other side of this room, looking back at my own face. ‘Don’t you remember this? Being me, twenty years old, meeting - you?’

Her answer confused me. ‘It doesn’t work like that.’ She glared at me. ‘You do understand how come I’m stuck back in the past, staring at your zit-ridden face?’

‘No,’ I admitted reluctantly.

‘It was a Tolman manoeuvre.’ She searched my face. ‘Every faster-than-light starship is a time machine. Come on, ensign. That’s just special relativity! Even “Tolman” is the name of some long-dead pre-Extirpation scientist. They teach this stuff to four-year-olds.’

I shrugged. ‘You forget all that unless you want to become a navigator.’

‘With an attitude like that you have an ambition to be a captain?’

‘I don’t,’ I said slowly, ‘have an ambition to be a captain.’

That gave her pause. But she said, ‘The bottom line is that if you fight a war with FTL starships, time slips are always possible, and you have to anticipate them . . . Think of it this way. There is no universal now. Say it’s midnight here. We’re a light-minute from the Base. So what time is it in your fleapit barracks on 529? What if you could focus a telescope on a clock on the ground?’

I thought about it. It would take a minute for an image of the clock on the Base to reach me at lightspeed. So that would show a minute before midnight . . . ‘OK, but if you adjust for the time lag needed for signals to travel at lightspeed, you can construct a standard now - can’t you?’

‘If everybody was stationary, maybe. But suppose this creaky old Spline was moving at half lightspeed. Even you must have heard of time dilation. Our clocks would be slowed as seen from the base, and theirs would be slowed as seen from here. Think it through further. There could be a whole flotilla of ships out here, moving at different velocities, their timescales all different. They could never agree.

‘You get the point? Globally speaking there is no past and future. There are only events - like points on a huge graph, with axes marked space and time. That’s the way to think of it. The events swim around, like fish; and the further away they are the more they swim, from your point of view. So there is no one event on the Base, or on Earth, or anywhere else which can be mapped uniquely to your now. In fact there is a whole range of such events at distant places, moving at different speeds.

‘Because of that looseness, histories are ambiguous. A single location on Earth itself has a definite history, of course, and so does the Base. But Earth is maybe ten thousand light years from here. It’s pointless to map dates of specific events on Earth against Base dates; they can vary across a span of millennia. You can even have a history on Earth that runs backwards as seen from a moving ship.

‘Now do you see how faster-than-light screws things up? Causality is controlled by the speed of light. As long as light has time to travel from one event to another they can’t get out of order, from wherever they are viewed, and causality is preserved. But in a ship moving faster than light, you can hop around the spacetime graph at will. I took a FTL jaunt to the Fog. When I was there, from my point of view the history of the Base here was ambiguous over a scale of decades . . . When I came home I simply hopped back to an event before my departure.’

I nodded. ‘But it was just an accident. Right? This doesn’t always happen.’

‘It depends on the geometry. Fleeing the Xeelee, we happened to be travelling at a large fraction of lightspeed towards the Base when we initiated the hyperdrive. So, yes, it was an accident. But you can make Tolman manoeuvres deliberately. And during every operation we always drop Tolman probes: records, log copies, heading for the past.’

I did a double-take. ‘You’re telling me it’s a deliberate tactic of this war to send information to the past?’

‘Of course. If such a possibility’s there you have to take the opportunity. What better intelligence can there be? The Navy has always cooperated with this fully. In war you seek every advantage.’

‘But don’t the Xeelee do the same?’

‘Sure. But the trick is to try to stop them. The intermingling of past and future depends on relative velocities. We try to choreograph engagements so that we, not they, get the benefit. And of course they reciprocate.’ Dakk grinned wolfishly. ‘It’s a contest in clairvoyance. But we punch our weight.’

I tried to focus on what was important. ‘OK,’ I said. ‘Then give me a message from the future. Tell me how you crossed the chop line.’

She paced around the chamber, while the Spline’s weird hyperdrive muscles pulsed. ‘Before the fallback order came, we’d just taken a major hit. Do you know what that’s like? Your first reaction is sheer surprise that it has happened to you. Surprise, and disbelief, and resentment. And anger. The ship is alive; it’s part of your crew. And you live in it; it’s as if your home has been violated. So there was shock. But most of the crew went to defence posture and began to fulfil their duties, as per their training. There was no panic. Pandemonium, yes, but no panic.’

‘And in all this you decided to disobey the fallback order.’

She looked me in the eye. ‘I had to make an immediate decision. We had an opportunity; we were close enough to strike, I believed, and we were in a situation where my orders weren’t valid. So I believed. I decided to go ahead.

‘We went straight through the chop line and headed for the centre of the Xeelee concentration, bleeding from a dozen hits, starbreakers blazing. That’s how we fight the Xeelee, you see. They are smarter than us, and stronger. But we just come boiling out at them. They think we are vermin, so we fight like vermin.’

‘You launched the Sunrise.’

‘Hama was the pilot.’ My unborn, unconceived child. ‘He rode a monopole torpedo: the latest stuff. A Xeelee Sugar Lump is a fortress shaped like a cube, thousands of kilometres on a  side, a world with edges and corners. We punched a hole in its wall like it was paper.

‘But we were taking a beating. Hit after hit.

‘We had to evacuate the outer decks. You should have seen the hull, human beings swarming like flies on a piece of garbage, scrambling this way and that, fleeing the detonations. They hung onto weapons mounts, stanchions, lifelines, anything. We fear the falling, you see. I think some of the crew feared that more than the Xeelee. The life pods got some of them. We lost hundreds . . . Her face worked, and she seemed to reach for happier memories. ‘You know why the name “Sunrise”? Because it’s a planet thing. The Xeelee are space dwellers. They don’t know day and night. Every dawn is ours, not theirs - one thing they can’t take away from us. Appropriate, don’t you think? And you should see what it’s like when a Sunrise pilot comes on board.’

‘Like Hama.’

‘As the yacht conies out of port, you get a flotilla riding along with it, civilian ships as well as Navy, just to see the pilot go. When the pilot comes aboard the whole crew lines the passageways, chanting his or her name.’ She smiled. ‘Your heart will burst when you see Hama.’

I struggled to focus. ‘So the pilots are idolised. We aren’t supposed to have heroes.’

‘Lethe, I never knew I was such a prig! Kid, there is more to war than doctrinal observance. Anyhow what are the Sunrise pilots but the highest exemplars of the ideals of the Expansion? A brief life burns brightly, remember - Druz said it himself - and a Sunrise pilot puts that into practice in the brightest, bravest way possible.’

‘And,’ I said carefully, ‘are you a hero to your crew?’

She scowled at me. Her face was a mask of lines, grooves carved by years into my own flesh. She had never looked less like me. ‘I know what you’re thinking. I’m too old, I should be ashamed even to be alive. Listen to me. Ten years after this meeting, you will take part in a battle around a neutron star called Kepler’s. Look it up. That’s why your crew will respect you, for what you will achieve that day - even though you won’t be lucky enough to die. And as for the chop line, I don’t have a single regret. We struck a blow, damn it. I’m talking  about hope. That’s what those fucking Commissaries never understand. Hope, and the needs of the human heart. That’s what I was trying to deliver . . .’ Something seemed to go out of her. ‘But none of that matters now. I’ve come through another chop line, haven’t I? Through a chop line in time, into the past, where I face judgement.’

‘I’m not assigned to judge you.’

‘No. You do that for fun, don’t you?’

I didn’t know what to say. I felt pinned. I loved her, and I hated her, all at the same time. She must have felt the same way about me. But we knew we couldn’t get away from each other. Perhaps it is never possible for copies of the same person from two time slices ever to get along. After all it’s not something we’ve evolved for.

In silence we made our way back to Dakk’s wardroom. There, Tarco was waiting for us.

 

‘Buttface,’ he said formally.

‘Lard bucket,’ I replied.

On that ship from the future, in my own future wardroom, we stared at each other, each of us baffled, maybe frightened. We hadn’t been alone together, not once, since the news that we were to have a child together. And even now Captain Dakk was sitting there like the embodiment of destiny.

Under the Druz Doctrines, love isn’t forbidden. But it’s not the point. But then, I was learning, out here on the frontier, where people died far from home, things were a little more complex than my training and conditioning had indicated.

I asked, ‘What are you doing here?’

‘You sent for me. Your future, smarter, better-looking self.’

Captain Dakk said dryly, ‘Obviously you two have - issues - to discuss. But I’m afraid I can’t give you the time. Events are pressing.’

Tarco turned to face her. ‘Then let’s get on with it, sir. Why did you ask for me?’

Dakk said, ‘Navy intelligence have been analysing the records from the Torch. They have begun the process of contacting those who will serve on the ship - or their cadres, if they are infants or not yet born - to inform them of their future assignments. It’s the policy.’

Tarco looked apprehensive. ‘And that applies to me?’

Dakk didn’t answer directly. ‘There are protocols. When a ship returns from action, it’s customary for the captain or senior surviving officer to send letters of condolence to cadres who have lost loved ones, or visit them.’

Tarco nodded. ‘I once accompanied Captain Iana on a series of visits like that.’

I said carefully, ‘But in this case the action hasn’t happened yet. Those who will die haven’t yet been assigned to the ship. Some haven’t even been born.’

‘Yes,’ Dakk said gently. ‘But I have to write my letters even so.’

That was incomprehensible to me. ‘Why? Nobody’s dead yet.’

‘Because everybody wants to know, as much as we can tell them. Would it be better to lie to them, or keep secrets?’

‘How do they react?’

‘How do you think? Ensign Tarco, what happened when you did the rounds with Iana?’

Tarco shrugged. ‘Some took it as closure, I think. Some wept. Some were angry, even threw us out. Others denied it was real . . . They all wanted more information. How it happened, what it was for. Everyone seemed to have a need to be told that those who had died had given their lives for something worthwhile.’

Dakk nodded. ‘After a time hop you see all those reactions too. Some won’t open the messages. They put them in time capsules, as if putting history back in order. Others take a look, find other ways to cope with the news. We don’t tell people how to react. But we don’t keep anything from them; that’s the policy,’ She studied me. ‘This is a time-travellers’ war, ensign. A war like none we’ve fought before. We are stretching our procedures, even our humanity, to cope with the consequences. But you get used to it.’

Tarco said apprehensively, ‘Sir, please - what about me?’

Gravely, Dakk handed him a data desk.

‘Hey, buttface,’ he said, reading. ‘You make me your exec. How about that. Maybe it was a bad year in the draft.’

I didn’t feel like laughing. ‘Read it all.’

‘I know what it says.’ His broad face was relaxed.

‘You don’t make it home. That’s what it says, doesn’t it? You’re going to die out there, in the Fog.’

He actually smiled. ‘I’ve been anticipating this since the Torch came into port. Haven’t you?’

My mouth opened and closed, as if I was a swordtail fish in the belly of a Spline. ‘Call me unimaginative,’ I said. ‘How can you accept this assignment, knowing it’s going to kill you?’

He seemed puzzled. ‘What else would I do?’

‘Yes,’ the captain said. ‘It is your duty. Can’t you see how noble this is, Dakk? Isn’t it right that he should know - that he should live his life with full foreknowledge of the circumstances of his death, and do his duty even so, right up to the final foretold instant?’

Tarco grabbed my hand. ‘Hey. It’s years off. We’ll see our baby grow.’

I said dismally, ‘Some love story this is turning out to be.’

‘Yes.’

Commissary Varcin’s Virtual head coalesced in the air. Without preamble he said, ‘Change of plan. Ensign, it’s becoming clear that the evidence to hand will not be sufficient to establish the charges. Specifically it’s impossible to say whether Dakk’s actions hindered the overall war aims. To establish that we’ll have to go to the Libraries, at the Commission’s central headquarters.’

I did a double-take. ‘Sir, that’s on Earth.’

The disembodied head snapped, ‘I’m aware of that.’

I had no idea how bookworm Commissaries on Earth, ten thousand light years away, could possibly have evidence to bear on this front-line incident. But the Commissary explained, and I learned there was more to this messages-from-the-future industry than I had yet imagined. On Earth, the Commission for Historical Truth had been mapping the future. For fifteen thousand years.

I said, ‘Things weren’t weird enough already.’

My future self murmured, ‘You get used to it.’

Varcin’s expression softened a little. ‘Think of it as an opportunity. Every Expansion citizen should see the home world before she dies.’

‘Come with me,’ I said impulsively to Tarco. ‘Come with me to Earth.’

‘All right.’

Dakk put her hands on our shoulders. ‘Lethe, but this is a magnificent enterprise.’

I hated her; I loved her; I wanted her out of my life.




III 

It was all very well for Varcin to order us to Earth. The Navy wasn’t about to release one of its own to the Commission for Historical Truth without a fight, and there was lengthy wrangling over the propriety and even the legality of transferring the court of inquiry to Earth. In the end a team of Navy lawyers was assigned to the case.

We were a strange crew, I guess: two star-crossed lovers, court members, Navy lawyers, serving officers, Commissaries and all. Not to mention another version of me. The atmosphere was tense all the way from Base 592.

But at journey’s end all our differences and politics and emotional tangles were put aside, as we crowded to the hull to sightsee our destination.

Earth!

At first it seemed nondescript: just another rocky ball circling an unspectacular star, in a corner of a fragmented spiral arm. But Snowflake surveillance stations orbited in great shells around the planet, all the way out as far as the planet’s single battered Moon, and schools of Spline gambolled hugely in the waves of a mighty ocean that covered half the planet’s surface. It was an eerie thought that down there somewhere in that sea was another Assimilator’s Torch, a junior version of the battered old ship we had seen come limping into port.

This little world had become the capital of the Third Expansion, an empire that stretched across all the stars I could see, and far beyond. And it was the true home of every human who would ever live. I was thrilled. As our flitter cut into the atmosphere and was wrapped in pink-white plasma, I felt Tarco’s hand slip into mine.

At least during the journey in we had had time to spend together. We had talked. We had even made love, in a perfunctory way.

But it hadn’t done us much good. Other people knew far too  much about our future, and we didn’t seem to have any choice about it anyhow. There could be no finer intelligence than a knowledge of the future - an ability to see the outcome of a battle not yet waged, or map the turning points of a war not yet declared - and yet what use was that intelligence if the future was fixed, if we were all forced to live out pre-programmed lives? I felt like a rat going through a maze. What room was there for joy?

I hoped I was going to learn this wasn’t true in the Commission’s future libraries. Of course I wasn’t worrying about the war and the destiny of mankind. I just wanted to know if I really was doomed to become Captain Dakk, battered, bitter, arrogant, far from orthodox - or whether I was still free, free to be me.

The flitter swept over a continent. I glimpsed a crowded land, and many vast weapons emplacements, intended for the eventuality of a last-ditch defence of the home world. Then we began to descend towards a Conurbation. It was a broad, glistening sprawl of bubble-dwellings blown from the bedrock, and linked by canals. But the scars of the Qax Occupation, fifteen thousand years old, were still visible. Much of the land glistened silver-grey where starbreaker beams and nano-replicators had once worked, turning plains and mountains into a featureless silicate dust.

The Commissary said, ‘This Conurbation itself was Qax-built. It is still known by its ancient Qax registration of 11729. It was more like a forced labour camp or breeding pen than a human city. It was here that Hama Druz himself developed the Doctrine that has shaped human destiny ever since. It is the headquarters of the Commission. A decision was made to leave the work of the Qax untouched. It shows what will become of us again, if we should falter or fail . . .’

And so on. His long face was solemn, his eyes gleaming with a righteous zeal. He was a little scary.

We were taken to a complex right at the heart of the old Conurbation. It was based on the crude Qax architecture, but internally the bubble dwellings had been knocked together and extended underground, making a vast complex whose boundaries I never glimpsed.

Varcin introduced it as the Library of Futures. Once the  Libraries had been an independent agency, Varcin told us, but the Commission had taken them over three thousand years ago. Apparently there had been an epic war among the bureaucrats.

Tarco and I were each given our own quarters. My room seemed huge, itself extending over several levels, and very well equipped, with a galley and even a bar. I could tell from Captain Dakk’s expression exactly what she thought of this opulence and expense. That bar made a neat Poole’s Blood, though.

It was very strange to be in a place where a ‘day’ lasted a standard day, a ‘year’ a year. Across the Expansion the standards are set by Earth’s calendar - of course; what else would you use? A ‘day’ on Base 592, for instance, lasted over two hundred standard days, which was actually longer than its ‘year’, which was around half a standard. But on Earth, everything fit together.

On the second day, the court of inquiry was to resume. But Varcin said that he wanted to run through the Commission’s findings with us - me, Captain Dakk, Tarco - before it all unravelled in front of the court itself.

So, early on that crucial day, the three of us were summoned to a place Varcin called the Map Room.

 

It was like a vast hive, a place of alcoves and bays extending off a gigantic central atrium. On several levels, shaven-headed, long-robed figures walked earnestly, alone or in muttering groups, accompanied by gleaming clouds of Virtuals.

I think all three of us lowly Navy types, Tarco and I, even the older Dakk, felt scruffy and overwhelmed.

Varcin stood at the centre of the open atrium. In his element, he just smiled. And he waved his hand, a bit theatrically.

A series of Virtual dioramas swept over us like the pages of an immense book.

In those first few moments I saw huge fleets washing into battle, or limping home decimated; I saw worlds gleaming like jewels, beacons of human wealth and power - or left desolated and scarred, lifeless as Earth’s Moon. And, most wistful of all, there were voices. I heard roars of triumph, cries for help.

I knew what I was seeing. I was thrilled. These were the catalogued destinies of mankind.

Varcin said, ‘Half a million people work here. Much of the interpretation is automated - but nothing has yet replaced the human eye, human scrutiny, human judgement. You understand that the further away you are from a place, the more uncertainty there is over its timeline compared to yours. So we actually see furthest into the future concerning the most remote events . . .’

‘And you see war,’ said Tarco.

‘Oh, yes. As far downstream as we can see, whichever direction we choose to look, we see war.’

I picked up on that. Whichever direction . . . ‘Commissary, you don’t just map the future here, do you? I mean a single future.’

‘No. Of course not.’

‘I knew it,’ I said gleefully, and they all looked at me oddly. ‘You can change the future.’ And I wasn’t stuck with becoming Captain Dakk. ‘So if you see a battle will be lost, you can choose not to commit the fleet. You can save thousands of lives with a simple decision.’

‘Or you could see a Xeelee advance coming,’ Tarco said excitedly. ‘Like SS 433. So you got the ships in position - it was a perfect ambush.’

Dakk said, ‘Remember the Xeelee have exactly the same power.’

I hadn’t thought of that. ‘So if they had foreseen SS 433, they could have chosen not to send their ships there in the first place.’

‘Yes,’ Varcin said. ‘In fact if intelligence were perfect on both sides, there would never be any defeat, any victory. It is only because future intelligence is not perfect - the Xeelee didn’t foresee the ambush at SS 433 - that any advances are possible.’

Tarco said, ‘Sir, what happened the first time? What was the outcome of SS 433 before either side started to meddle with the future?’

‘Well, we don’t know, ensign. Perhaps there was no engagement at all, and one side or the other saw a strategic hole that could be filled. It isn’t very useful to think that way. You have to think of the future as a rough draft, that we - and the Xeelee  - are continually reworking, shaping and polishing. It’s as if we are working out a story of the future we can both agree on.’

I was still trying to figure out the basics. ‘Sir, what about time paradoxes?’

Dakk growled, ‘Oh, Lethe, here we go. Somebody always has to ask about time paradoxes. And it has to be you, doesn’t it, ensign?’

I persisted. ‘I mean’ - I waved a hand at the dioramas - ‘suppose you pick up a beacon with data on a battle. But you decide to change the future; the battle never happens . . . What about the beacon? Does it pop out of existence? And now you have a record of a battle that will never happen. Where did the information come from?’

Tarco said eagerly, ‘Maybe parallel universes are created. In one the battle goes ahead, in the other it doesn’t. The beacon just leaks from one universe to another.’

Dakk looked bored.

Varcin was dismissive. ‘We don’t go in for metaphysics much around here. The cosmos, it turns out, has a certain common sense about these matters. If you cause a time paradox there is no magic. Just an anomalous piece of data that nobody created, a piece of technology with no origin. It’s troubling, perhaps, but only subtly, at least compared to the existence of parallel universes, or objects popping in and out of existence. What concerns us more, day to day, are the consequences of this knowledge.’

‘Consequences?’

‘For example, the leakage of information from future into past is having an effect on the evolution of human society. Innovations are transmitted backward. We are becoming - static. Rigid, over very long timescales. Of course that helps control the conduct of a war on such immense reaches of space and time. And regarding the war, many engagements are stalemated by foresight on both sides. It’s probable that we are actually extending the war.’

My blood was high. ‘We’re talking about a knowledge of the future. And all we’re doing with it is set up stalemate after stalemate?’

For sure Varcin didn’t welcome being questioned like that by an ignorant ensign. He snapped, ‘Look, nobody has run a war  this way before. We’re making this up as we go along. But, believe me, we’re doing our best.

‘And remember this. Knowledge of the future does not change certain fundamentals about the war. The Xeelee are older than us. They are more powerful, more advanced in every which way we can measure. Logically, given their resources, they should defeat us, whatever we do. We cannot ensure victory by any action we make here, that much is clear. But we suspect that if we get it wrong we could make defeat certain.’ His face closed in. ‘If you work here you become - cautious. Conservative. The further downstream we look the more extensive our decisions’ consequences become. With a wave of a hand in this room I can banish trillions of souls to the oblivion of non-existence - or rather, of never-to-exist.’

‘So you don’t wave your hand,’ said Tarco pragmatically.

‘Quite. All we can hope for is to preserve at least the possibility of victory, in some of the futures. And we believe that if not for the Mapping, humanity would have lost this war by now.’

I wasn’t convinced. ‘You can change history. But you will still send Tarco out, knowing he will die. Why?’

Varcin’s face worked as he tried to control his irritation. ‘You must understand the decision-making process here. We are trying to win a war, not just a battle. We have to try to see beyond individual events to the chains of consequences that follow. That is why we will sometimes commit ships to a battle we know will be lost - why we will send warriors to certain deaths, knowing their deaths will not gain the slightest immediate advantage - why sometimes we will even allow a victory to turn to a defeat, if the long-term consequences of victory are too costly. And that is at the heart of the charges against you, Captain.’

Dakk snapped, ‘Get to the point, Commissary.’

Varcin gestured again.

Before the array of futures, a glimmering Virtual diagram appeared. It was a translucent sphere, with many layers, something like an onion. Its outer layers were green, shading to yellow further in, with a pinpoint star of intense white at the centre. Misty shapes swam through its interior. It cast a green glow on all our faces.

‘Pretty,’ I said.

‘It’s a monopole,’ said Dakk. ‘A schematic representation.’

‘The warhead of the Sunrise torpedo.’

‘Yes.’ Varcin walked into the diagram, and began pointing out features. ‘The whole structure is about the size of an atomic nucleus. There are W and Z bosons in this outer shell here. Further in there is a region in which the weak nuclear and electromagnetic forces are unified, but strong nuclear interactions are distinct. In this central region’ - he cupped the little star in his hand - ‘grand unification is achieved.’

I spoke up. ‘Sir, so how does this hurt the Xeelee?’

Dakk glared at me. ‘Ensign, the monopole is the basis of a weapon which shares the Xeelee’s own physical characteristics. You understand that the vacuum has a structure. That structure contains flaws. The Xeelee actually use two-dimensional flaws - sheets - to power their nightfighters. But in three-dimensional space you can also have one-dimensional flaws - strings - and zero-dimensional flaws.’

‘Monopoles,’ I guessed.

‘You got it.’

‘And since the Xeelee use spacetime defects to drive their ships—’

‘The best way to hit them is with another spacetime defect.’ Dakk rammed her fist into her hand. ‘And that’s how we punched a hole in that Sugar Lump.’

‘But at a terrible cost.’ Varcin made the monopole go away. Now we were shown a kind of tactical display. We saw a plan view of the Galaxy’s central regions - the compact swirl that was 3-Kilo, wrapped tightly around the Core. Prickles of blue light showed the position of human forward bases, like Base 592, surrounding the Xeelee concentration in the Core.

And we saw battles raging all around 3-Kilo, wave after wave of blue human lights pushing towards the core, but breaking against stolid red Xeelee defence perimeters.

‘This is the next phase of the war,’ Varcin said. ‘In most futures these assaults begin a century from now. We get through the Xeelee perimeters in the end, through to the Core - or rather, we can see many futures in which that outcome is still possible. But the cost in most scenarios is enormous.’

Dakk said, ‘All because of my one damn torpedo.’

‘Because of the intelligence you will give away, yes. You  made one of the first uses of the monopole weapon. So after your engagement the Xeelee knew we had it. The fallback order you disregarded was based on a decision at higher levels not to deploy the monopole weapon at the Fog engagement, to reserve it for later. By proceeding through the chop line you undermined the decision of your superiors.’

‘I couldn’t have known that such a decision had been made.’

‘We argue that, reasonably, you should have been able to judge that. Your error will cause great suffering, unnecessary death. The Tolman data proves it. Your judgement was wrong.’

So there it was. The Galaxy diagram collapsed into pixels. Tarco stiffened beside me, and Dakk fell silent.

Varcin said to me, ‘Ensign, I know this is hard for you. But perhaps you can see now why you were appointed prosecutor advocate.’

‘I think so, sir.’

‘And will you endorse my recommendations?’

I thought it through. What would I do in the heat of battle, in Dakk’s position? Why, just the same - and that was what must be stopped, to avert this huge future disaster. Of course I would endorse the Commission’s conclusion. What else could I do? It was my duty.

We still had to go through the formalities of the court of inquiry, and no doubt the court martial to follow. But the verdicts seemed inevitable.

You’d think I was beyond surprise by now, but what came next took me aback.

Varcin stood between us, my present and future selves. ‘We will be pressing for heavy sanctions.’

‘I’m sure Captain Dakk will accept whatever—’

‘There will be sanctions against you too, ensign. Sorry.’

 

I would not be busted out of the Navy, I learned. But a Letter of Reprimand would go into my file, which would ensure that I would never rise to the rank of captain - in fact, I would likely not be given postings in space at all.

It was a lot to absorb, all at once. But even as Varcin outlined it, I started to see the logic. To change the future you can only act in the present. There was nothing to be done about Dakk’s personal history; she would carry around what she had done  for the rest of her life, a heavy burden. But, for the sake of the course of the war, my life would be trashed, so that I could never become her, and never do what she had done.

Not only that, any application I made to have a child with Tarco would not be granted after all. Hama would never be born. The Commissaries wanted to make doubly sure nobody ever climbed on board that Sunrise torpedo.

I looked at Tarco. His face was blank. We had never had a relationship, not really - never actually had that child - and yet it was all being taken away from us, becoming no more real than one of Varcin’s catalogued futures.

‘Some love story,’ I said.

‘Yeah. Shame, buttface.’

‘Yes.’ I think we both knew right there that we would drift apart. We’d probably never even talk about it properly.

Tarco turned to Varcin. ‘Sir, I have to ask—’

‘Nothing significant changes for you, ensign,’ said Varcin softly. ‘You still rise to exec on the Torch - you will be a capable officer—’

‘I still don’t come home from the Fog.’

‘No. I’m sorry.’

‘Don’t be, sir.’ He actually sounded relieved. I don’t know if I admired that or not.

Dakk looked straight ahead. ‘Sir. Don’t do this. Don’t erase the glory.’

‘I have no choice.’

Dakk’s mouth worked. Then she spoke shrilly. ‘You fucking Commissaries sit in your gilded nests. Handing out destinies like petty gods. Do you ever even doubt what you are doing?’

‘All the time, Captain,’ Varcin said sadly. He put a hand on Dakk’s shoulder. ‘We will take care of you. You aren’t alone. We have many other relics of lost futures. Some of them are from much further downstream than you. Many have stories which are - interesting.’

‘But,’ said Dakk stiffly, ‘my career is finished.’

‘Oh, yes, of course.’

There was a heartbeat of tension. Then something seemed to go out of Dakk. ‘Well, I guess I crashed through another chop line. My whole life is never going to happen. And I don’t even have the comfort of popping out of existence.’

I faced Dakk. ‘Why did you do it?’

Her smile was twisted. ‘Why would you do it? Because it was worth it, ensign. Because we struck at the Xeelee. Because Hama - our son - gave his life in the best possible way.’

At last I thought I understood her.

We were, after all, the same person. As I had grown up it had been drummed into me that there was no honour in growing old - and something in Dakk, even now, despite all she had gone through, still felt the same way. After surviving her earlier engagements she was not content to be a living hero. On some deep level she was ashamed to be alive. So she had let Hama, our lost child, live out her own dream - a dream of certain youthful death. Even though in the process she violated orders. Even though it damaged humanity’s cause. And now she envied Hama his moment of glorious youthful suicide, even though it was an incident lost in a vanished future.

I think Dakk wanted to say more, but I turned away. I was aware I was out of my depth; counselling your elder self over the erasure of her whole career, not to mention her child, isn’t exactly a situation you come across every day.

Anyhow I was feeling elated. Despite disgrace for a crime I’d never committed, despite my own screwed-up career, despite the loss of a baby I would never know, despite the wrecking of any relationship I might have had with Tarco, I was relieved. Frankly, I was glad I wouldn’t turn into the beat-up egomaniac I saw before me. And I would never have to live through this scene again, standing on the other side of the room, looking back at my own face.

Is that cruel? I couldn’t help it. I was free.

Tarco had a question to ask. ‘Sir - do we win?’

Varcin kept his face expressionless. He clapped his hands, and the images over our heads changed.

 

It was as if the scale expanded.

I saw fleets with ships more numerous than the stars. I saw planets burn, stars flare and die. I saw the Galaxy reduced to a wraith of crimson stars that guttered like dying candles. I saw people - but people like none I’d ever heard of: people living on lonely outposts suspended in empty intergalactic spaces, people swimming through the interior of stars, people trapped  in abstract environments I couldn’t even recognise. I saw shining people who flew through space, naked as gods.

And I saw people dying, in great waves, unnumbered hordes of them.

Varcin said, ‘We think there is a major crux in the next few millennia. A vital engagement at the centre of the Galaxy. Many of the history sheaves seem to converge at that point. Beyond that everything is uncertain. The farther downstream, the more misty are the visions, the more strange the protagonists, even the humans . . . There are paths to a glorious future, an awesome future of mankind victorious. And there are paths that lead to defeat - even extinction, all human possibilities extinguished. Your question isn’t a simple one, ensign.’

Dakk, Tarco and I shared glances. Our intertwined destinies were complex. But I bet the three of us had only one thought in our minds at that moment: that we were glad we were mere Navy tars, that we did not have to deal with this.

That was almost the end of it. The formal court was due to convene; the meeting was over.

But there was still something that troubled me. ‘Commissary? ’

‘Yes, ensign?’

‘Do we have free will?’

Captain Dakk grimaced. ‘Oh, no, ensign. Not us. We have duty.’

We walked out of the Map Room, where unrealised futures flickered like moth wings.

 

As the two sides worked over their successive drafts of history, as timescales stretched to fit the vast spatial arena of a Galactic war, the Coalition laboured to keep mankind united. It succeeded, to an astonishing degree.

But there was always plenty of room, plenty of time, for things to drift.

One such dark corner was an Observation Post, flung far out of the Galaxy itself.





IN THE UN-BLACK

AD 22,254

On the day La-ba met Ca-si she saved his life.

She hadn’t meant to. It was un-Doctrine. It just happened. But it changed everything.

It had been a bad day for La-ba. She had been dancing. That wasn’t un-Doctrine, not exactly, but the cadre leaders disapproved. She was the leader of the dance, and she got stuck with Cesspit detail for ten days. It was hard, dirty work, the worst.

And would-be deathers flourished there, in the pit. They would come swimming through the muck itself to get you.

That was what happened just two hours after she started work. Naked, she was standing knee-deep in a river of unidentifiable, odourless muck. Two strong hands grabbed her ankles and pulled her flat on her face. Suddenly her eyes and mouth and nose and ears were full of dense, sticky waste.

La-ba reached down to her toes. She found hands on her ankles, and further up a shaven skull, wide misshapen ears.

She recognised him from those ears. He was a We-ku, one of a batch of look-alikes who had come down from the Birthing Vat at the same time, and had clung together ever since. If they had ever had their own names, they had long abandoned them.

She wasn’t about to be deathed by a We-ku. She pressed the heels of her hands into his eyes and shoved.

Her ankles started to slide out of his hands. The harder he gripped, the more his clutching fingers slipped. She pointed her toes and shoved harder.

Then she was free.

She pushed up to the surface and blew out a huge mouthful of dirt. She prepared to take on the We-ku again, elbows and knees ready, fingers clawing for the knife strapped to her thigh.

But he didn’t come for her, not for one heartbeat, two, three. She took the risk of wiping her eyes clear.

The We-ku had already found another victim. He was pressing a body into the dirt with his great fat hands. If he got his victim to the floor, his piston legs would crack the spine or splinter the skull in seconds.

The We-ku was a surging monster of blood and filth. His eyes were rimmed with blackness where she had bruised him.

Something in La-ba rose up.

 

At a time like this, a time of overcrowding, there was a lot of deathing.

You could see there were too many babies swarming out of the Birthing Vat, the great pink ball that hovered in the air at the very centre of the Observation Post. At rally hours you could look beyond the Vat to the other side of the Post, where the people marched around on the roof with their heads pointing down at you, and you could see that almost every Cadre Square was overfull.

Commissaries would come soon, bringing Memory. They would Cull if they had to. The less the Commissaries had to Cull, the happier they would be. It was the duty of every citizen of every cadre to bring down their numbers.

If you did well you would fly on a Shuttle out of here. You would fly to Earth, where life un-ended. That was worded by the cadre leaders. And if you hid and cowered, even if the amateur deathers didn’t get to you, then the Old Man would. That was worded in the dorms. Earth as paradise, as life; the Old Man as a demon, as death. That was all that lay beyond the walls of the Post.

La-ba had no reason to un-believe this. She had seen hundreds deathed by others. She had deathed seventeen people herself.

La-ba was tall, her body lithe, supple: good at what she was trained for, deathing and sexing and hard physical work.

La-ba was five years old. Already half her life was gone.

She leapt out of the muck and onto the We-ku’s back, her knife in her hand.

 

The We-ku didn’t know whether to finish the death at his feet,  or deal with the skinny menace on his back. And he was confused because what La-ba was doing was un-Doctrine. That confusion gave La-ba the seconds she needed.

Still, she almost had to saw his head clean off before he stopped struggling.

He sank at last into the dirt, which was now stained with whorls of deep crimson. The head, connected only by bits of gristle and skin, bobbed in the muck’s sticky currents.

The We-ku’s intended victim struggled to his feet. He was about La-ba’s height and age, she guessed, with a taut, well-muscled body. He was naked, but crusted with dirt.

She was aroused. Deathing always aroused her. Glancing down at his crotch, at the stiff member that stuck out of the dirt there, she saw that this other felt the same.

‘You crimed,’ he breathed, and he stared at her with eyes that were bright white against the dirt.

He was right. She should have let the deathing go ahead, and then taken out the We-ku. Then there would have been two deaths, instead of one. She had been un-Doctrine.

She glanced around. Nobody was close. Nobody had seen how the We-ku died.

Nobody but this man, this intended victim.

‘Ca-si,’ he said. ‘Cadre Fourteen.’ That was on the other side of the sky.

‘La-ba. Cadre Six. Will you report?’ If he did she could be summarily executed, deathed before the day was out.

Still he stared at her. The moment stretched.

He said, ‘We should process the We-ku.’

‘Yes.’

Breathing hard, they hauled the We-ku’s bulky corpse towards a hopper. The work brought them close. She could feel the warmth of his body.

They dumped the We-ku into the hopper. It was already half-full, of tangled limbs, purple guts, bits of people. La-ba kept back one ugly We-ku ear as a trophy.

La-ba and Ca-si sexed, there and then, in the slippery dirt.

Later, at the end of the shift, they got clean, and sexed again.

Later still they joined in a dance, a vast abandoned whirl of a hundred citizens, more. Then they sexed again.

He never did report her crime. By failing to do so, of course, he was criming himself. Maybe that bonded them.

They kept sexing, whatever the reason.

 

Hama stood beside his mentor, Arles Thrun, as the citizens of the Observation Post filed before them. The marching drones stared at Hama’s silvered skin, and they reached respectfully to stroke the gleaming egg-shaped Memory that Arles held in his hand: the treasure, brought from Earth itself, that the Commissaries were here to present to the drones of this Post.

One in three of the drones who passed was assigned, by Arles’s ancient, wordless gesture, to the Cull. Perhaps half of those assigned would survive. Each drone so touched shrank away from Arles’s gleaming finger.

When Hama looked to the up-curving horizon he saw that the line of patiently queuing drones stretched a quarter of the way around the Post’s internal equator.

This Observation Post was a sphere, so small Hama could have walked around its interior in a day. The folded-over sky was crowded with Cadre Squares, dormitory blocks and training and indoctrination centres, and the great sprawls of the Post’s more biological functions, the Cesspits and the Cyclers and the Gardens, green and brown and glistening blue. The great Birthing Vat itself hung directly over his head at the geometric centre of the sphere, pink and fecund, an obscene sun. Drones walked all over the inner surface of the sphere, stuck there by inertial generators, manipulated gravity. The air was thick with the stink of growing things, of dirt and sweat. To Hama, it was like being trapped within the belly of some vast living thing.

It didn’t help his mood to reflect that just beyond the floor beneath his feet the host planet’s atmosphere raged: a perpetual hydrogen storm, laced with high-frequency radiation and charged particles.

Absently he reached into his drab monastic robe and touched his chest. He stroked the cool, silvered Planck-zero epidermis, sensed the softly gurgling fluid within, where alien fish swam languidly. Here in this dismal swamp, immersed in the primeval, he could barely sense the mood even of Arles, who stood right next to him. He longed for the cool interstellar  gulf, the endless open where the merged thoughts of Commissaries sounded across a trillion stars . . .

‘Hama, pay attention,’ Arles Thrun snapped.

Hama focused reluctantly on the soft round faces of the drones, and saw they betrayed agitation and confusion at his behaviour.

‘Remember this is a great day for them,’ Arles murmured dryly. ‘The first Commission visit in a thousand years - and it is happening in the brief lifetime of this creature.’ His silvered hand patted indulgently at the bare head of the drone before him. ‘How lucky they are, even if we will have to order the deaths of so many of them. There is so little in their lives - little more than the wall images that never change, the meaningless battle for position in the cadre hierarchies . . .

And the dance, Hama thought reluctantly, their wild illegal dance. ‘They disgust me,’ he hissed, surprising himself. Yet it was true.

Arles glanced at him. ‘You’re fortunate they do not understand.’

‘They disgust me because their language has devolved into jabber,’ Hama said. ‘They disgust me because they have bred themselves into over-population.’

Arles murmured, ‘Hama, when you accepted the burden of longevity you chose a proud name. I sometimes wonder whether you have the nobility to match that name. These creatures’ names were chosen for them by a random combination of syllables.’

‘They spend their lives on make-work. They eat and screw and die, crawling around in their own filth. What need has a candle-flame of a name?’

Arles was frowning now, sapphire eyes flickering in the silver mask of his face. ‘Have you forgotten the core tenet of the Doctrines? A brief life burns brightly, Hama. These creatures and their forebears have maintained their lonely vigil, here beyond the Galaxy - monitoring the progress of the war - for five thousand years. We have neglected them; isolated, they have - drifted. But these drones are the essence of humanity. And we Commissaries - doomed to knowledge, doomed to life - we are their servants.’

‘Perhaps. But this “essence of humanity” is motivated by  lies. Already we understand their jabber well enough to know that. These absurd legends of theirs—’

Arles raised a hand, silencing him quickly. ‘Belief systems drift, just as languages do. The flame of the Doctrines still burns here, if not as brightly as we would wish. And, Doctrinal or not, this Post is useful. Always remember that, Hama: utility is a factor. This is a war, after all.’

Now two of the drones came before Hama, hand in hand, male and female, nude like the rest. This pair leaned close to each other, showing an easy physical familiarity.

They had made love, he saw immediately. Not once, but many times. Perhaps even recently. He felt an unwelcome pang of jealousy. But on a thong around her neck the female wore what looked hideously like a dried human ear. The fish in his chest squirmed.

He snapped: ‘What are your names?’

They didn’t understand his words, but comprehended the sense. They pointed to their chests. ‘La-ba.’ ‘Ca-si.’

Arles smiled, amused, contemptuous. ‘We have the perspective of gods. They have only their moment of light, and the warmth of each other’s body . . . What is it, Hama? Feeling a little attraction, despite your disgust? A little envy?’

With an angry gesture, Hama sentenced both the drones to the Cull. The drones, obviously shocked, clung to each other.

Arles laughed. ‘Don’t worry, Hama. You are yet young. You will grow - distant.’ Arles passed him the Memory.

Hama weighed the Memory; it was surprisingly heavy. It contained the story of the war since the Commission’s last visit to this backwater Observation Post, a glorious story rendered in simple, heroic images. The contents of the Memory would be downloaded into the Post’s fabric and transcribed on its walls, in images timeless enough to withstand further linguistic drift. Nothing else could be written or drawn on the surfaces of the Post - certainly nothing made by the inhabitants of this place. What had they to write or draw? What did they need to read, save the glorious progress of mankind?

‘Carry on alone. Perhaps it will be a useful discipline for you. One in three for the Cull. And remember - as you condemn them, love them.’ Arles walked away.

The drone couple had moved on. More ugly shaven heads moved past him, all alike, meaningless.

Later that night, when the Post’s sourceless light dimmed, Hama watched the drones dance their wild untutored tangoes, sensual and beautiful. He clung to the thought of how he had doomed the lovers: their shocked expressions, the way they had grabbed each other’s arms, their distress.

 

After another sleep, La-ba and Ca-si were thrust out of the Observation Post. Only one of them, La-ba or Ca-si, would come back - one, or neither, depending on the outcome of their combat. This was the Cull. A way of sifting out the strongest, while keeping down the population.

To La-ba, stiff in her hardsuit, it was a strange and unwelcome experience to pass through the shell of the Post, to feel gravity shift and change, to feel up become down. And then she had to make sense of a floor that curved away beneath her, to understand that the horizon now hid what lay beyond rather than revealed it.

The Post was adrift in a cloud, a crimson fog that glowed around La-ba. The endless air, above and below, was racked by huge storms. Far below she saw the smooth glint of this world’s core, a hard plain of metallic hydrogen, unimaginably strange. Lightning crackled between immense black clouds. Rain slammed down around her, a hail of pebbles that glowed red-hot. They clattered against the smooth skin of the Post, and her hardsuit.

The clouds were a vapour of silicates. The rain was molten rock laced with pure iron.

The Post was a featureless ball that floated in this ferocious sky, a world drifting within a world. A great cable ran up from the floor before her, up into the crowded sky above her, up - it was said - to the cool emptiness of space beyond. La-ba had never seen space, though she believed it existed.

La-ba, used to enclosure, wanted to cringe, to fall against the floor, as, it was said, some infants hugged the smooth warm walls of the Birthing Vat. But she stood tall.

A fist slammed into the back of her head.

She fell forward, her hardsuited limbs clattering against the floor.

There was a weight on her back and legs, pressing her down. She felt a scrabbling at her neck. Fingers probed at the joint between her helmet and the rest of the suit. If the suit was breached she would death at once.

She did not resist.

She felt the fingers pull away from her neck.

With brisk roughness she was flipped on her back. Her assailant sat on her legs, heavy in his hardsuit. Rock rain pattered on his shoulders, red-gleaming pebbles that stuck for a second before dropping away, cooling to grey.

It was, of course, Ca-si.

‘You un-hunted me,’ he said, and his words crackled in her ears. ‘And now you un-resist me.’ She felt his hands on her shoulders, and she remembered how his skin had touched hers, but there was no feeling through the hardsuits. He said, ‘You crime if you un-death me. You crime if you let me death you.’

‘It is true.’ So it was. According to the Doctrines that shaped their lives, it was the duty of the strong to destroy the weak.

Ca-si sat back. ‘I will death you.’ But he ran his gloved hands over her body, over her breasts, to her belly.

And he found the bulge there, exposed by the contoured hardsuit.

His eyes widened.

‘Now you know,’ she screamed at him.

His face twisted behind the thick plate. ‘I must death you even if you have babied.’

‘Yes! Death me! Get it over!’

‘. . . No. There is another way.’

There was a hand on Ca-si’s shoulder. He twisted, startled.

Another stood over them, occluding the raging rock clouds. This other was wearing an ancient, scuffed hardsuit. Through a scratched and starred faceplate, La-ba made out one eye, one dark socket, a mesh of wrinkles.

It was the Old Man: the monster of whom infants whispered to each other even before they had left the Birthing Vat.

Ca-si fell away. He was screaming and screaming, terrified. La-ba lay there, stunned, unable to speak.

The Old Man reached down and hauled La-ba to her feet.  ‘Come.’ He pulled her towards the cable which connected the Post to space.

There was a door in the cable.

 

Hama kept Ca-si in custody.

The boy paced back and forth in the small cell Hama had created for him, his muscles sliding beneath his skin. He would mutter sometimes, agitated, clearly troubled by whatever had become of his lost love.

But when Ca-si inspected the Commissary’s silvered epidermis and the fish that swam in his chest, a different look dawned on his fleshy, soft face. It was a look of awe, incomprehension, and - admit it, Hama! - disgust.

He knew Arles disapproved of his obsession with this boy. ‘The result of your assignment of them to the Cull was satisfactory, ’ he had said. ‘Two went out; one came back. What does it matter?’

But Hama pointed to evidences of flaws - the lack of trophies from the body being the most obvious. ‘All these disgusting drones take trophies from their kills. There’s something wrong here.’

‘There is more than one way of manifesting weakness, Hama. If the other let herself die it is better she is deleted from the gene pool anyhow.’

‘That is not according to the strict Doctrines.’

Arles had sighed, and passed a glimmering hand over the silver planes of his cheek. ‘But even our longevity is a violation of the Doctrines - if a necessary one. Druz is seventeen thousand years dead, Hama. His Doctrines have become - mature. You will learn.’

But Hama had not been satisfied.

Hama faced the boy. He forced his silvered face into a smile. ‘You have been isolated here a long time.’

‘A hundred births,’ the boy said sullenly.

That was about right: a thousand years since the last Commission visit, a hundred of these drones’ brief generations. ‘Yes. A hundred births. And, in enough time, languages change. Did you know that? After just a few thousand years of separation two identical languages will diverge so much that they would share no common features except basic grammatical constructs  - like the way a language indicates possession, or uses more subtle features like ergativity, which . . .’

The boy was just staring at him, dull, not even resentful.

Hama felt foolish, and then angry to be made to feel that way. He said sternly, ‘To rectify language drift is part of our duty. The Commission for Historical Truth, I mean. We will reteach you Standard. Just as we will leave you the Memory, with the story of mankind since you were last visited, and we will take away your story to tell it to others. We bind up mankind on all our scattered islands. Just as it is your duty—’

‘To death.’

‘To die. Yes. You are hidden inside a planet, a gas giant, out of sight of the enemy. The machines here watch for the enemy. They have watched for five thousand years, and they may watch for five thousand years more. If the enemy come you must do everything you can to destroy them, and if you cannot, you must destroy the machines, and the Post, and yourself.’

This boy was actually no more than a backup mechanism, Hama thought. A final self-destruct, in case this station’s brooding automated defences failed. For this sole purpose, five hundred generations of humans had lived and loved and bred and died, here in the intergalactic waste.

Ca-si watched him dully, his powerful hands clenched into fists. As he gazed at the planes of the boy’s stomach Hama felt an uncomfortable inner warmth, a restlessness.

On impulse he snapped, ‘Who do we fight? Do you know?’

‘We fight the Xeelee.’

‘Why do we fight?’

The boy stared at him.

Hama ordered, ‘Look at me.’ He pulled open his robe. ‘This silver skin comes from a creature called a Silver Ghost. Once the Ghosts owned worlds and built cities. Now we farm their skins. The fish in my belly are called Squeem. Once they conquered mankind, occupied Earth itself. Now they are mere symbiotes in my chest, enabling me to speak to my colleagues across the Galaxy. These are triumphs for mankind.’

The look on Ca-si’s face made Hama think he didn’t regard his condition as a triumph.

Angry, oddly confused, Hama snapped, ‘I know you didn’t  kill the girl. Why did you spare her? Why did she spare you? Where is she?’

But the boy wouldn’t reply.

It seemed there was nothing Hama could do to reach Ca-si, as he longed to.

 

La-ba ascended into strangeness.

The hollow cable had a floor that lifted you up, and windows so you could see out. Inside, she rode all the way out of the air, into a place of harsh flat light.

When she looked down she saw a floor of churning red gas. Auroras flapped in its textured layers, making it glow purple. When she looked up she saw only a single burning, glaring light.

The Old Man tried to make her understand. ‘The light is the sun. The red is the world. The Post floats in the air of the world. We have risen up out of the air, into space.’

She couldn’t stop staring at his face. It was a mass of wrinkles. He had one eye, one dark purple pit. His face was much stranger than the sun and the churning world.

The cable ended in another giant ball, like the Post. But this ball was dimpled by big black pits, like the bruises left by the heels of her hands in the face of the We-ku. And it floated in space, not the air. It was a moon, attached to the cable.

Inside the ball there was a cavity, but there were no people or Cadre Squares and no Birthing Vat: only vast mechanical limbs that glistened, sinister, sliding over each other.

‘No people live here,’ she said.

He smiled. ‘One person does.’

He showed her his home inside the tethered moon. It was just a shack made of bits of shining plastic. There were blankets on the floor, and clothes, and empty food packets. It was dirty, and it smelled a little.

She looked around. ‘There is no supply dispenser.’

‘People give me food. And water and clothes. From their rations.’

She tried to understand. ‘Why?’

He shrugged. ‘Because life is short. People want—’

‘What?’

‘Something more than the war.’

She thought about that. ‘There is the dance.’

He grinned, his empty eye socket crumpling. ‘I never could dance. Come.’

He led her to a huge window. Machines screened out the glare of the sun above, and the glower of the overheated planet below.

Between sun and planet, there was only blackness.

‘No,’ the Old Man said gently. ‘Not blackness. Look.’

They waited there for long heartbeats.

At last she saw a faint glow, laced against the black. It had structure, fine filaments and threads. It was beautiful, eerie, remote.

‘It is un-black.’

He pointed at the sun. ‘The sun is alone. If there were other suns near, we would see them, as points of light. The suns gather in pools, like that one.’ He pointed down, but the Galaxy’s disc was hidden by the bulk of the planet. ‘The un-black is pools of suns, very far away.’

She understood that.

‘Others lived here before me,’ he said. ‘They learned how to see with the machines. They left records of what they saw.’ He dug into a pocket and pulled out a handful of bones: human bones, the small bones of a hand or foot. They were scored by fine marks.

‘They speak to you with bones?’

He shrugged. ‘If you smear blood or dirt on the walls it falls away. What else do we have to draw on, but our bones, and our hearts?’ He fingered the bones carefully.

‘What do the bones say?’

He gestured at the hulking machinery. ‘These machines watch the sky for the trace of ships. But they also see the un-black: the light, the faintest light, all the light there is. Some of the light comes from the suns and pools of suns. Most of the light was made in the birthing of the universe. It is old now and tired and hard to see. But it has patterns in it . . .’

This meant nothing to her. Bombarded by strangeness, she tried to remember the Doctrines. ‘I crimed. I did not death, and I wanted to be deathed. Even the wanting was a crime. Then you crimed. You could have deathed me. And here—’

‘Here, I crime.’ He grinned. ‘With every breath I crime. Every  one of these bones is a crime, a record of ancient crimes. Like you, I was safed.’

‘Safed?’

‘Brought here.’

She asked the hardest question of all. ‘When?’

He smiled, and the wrinkles on his face gathered up. ‘Twenty years ago. Twice your life.’

She frowned, barely comprehending. She leaned against the window, cupping her hands and peering out.

He asked, ‘What are you looking for now?’

‘Shuttles to Earth.’

He said gently, ‘There are no Shuttles.’

‘The cadre leaders—’

‘The cadre leaders say what is said to them. Think. Have you ever known anybody leave on a Shuttle? There are no Shuttles.’

‘It is a lie?’

‘It is a lie. If you live past age ten, the cadre leaders will death you. They believe they will win a place on the Shuttles. But they in turn are deathed by other cadre leaders, who believe they will steal their places on the Shuttles. And so it goes. Lies eating each other.’

No Shuttles. She sighed, and her breath fogged the smooth surface of the window. ‘Then how will we leave?’

‘We un-can leave. We are too remote. Only the Commissaries come and go. Only the Commissaries. Not us.’

She felt something stir in her heart.

‘The Shuttles are un-real. Is Earth real? Is the war real?’

‘Perhaps Earth is a lie. But the war is real. Oh, yes. The bones talk of how distant suns flare up. The war is real, and all around us, but it is very far away, and very old. But it shapes us.’ He studied her. ‘Soon the cadre leaders will pluck that baby from your belly and put it in the Birthing Vat. It will life and death for one purpose, for the war.’

She said nothing.

The Old Man said dreamily, ‘Some of the Old Men before me have seen patterns in the un-black. They have tried to understand them, as the cadre leaders make us understand the Memory images of the war. Perhaps they are thoughts, those patterns. Frozen thoughts of the creatures who lived in the first blinding second of the universal birth.’ He shook his head and  gazed at the bones. ‘I un-want death. I want more than the war. I want to learn this.’

She barely heard him. She asked, ‘Who gives you food?’

He gave her names, of people she knew, and people she un-knew.

The number of them shocked her.

 

Hama and Arles Thrun drifted in space, side by side, two silver statues. Before them, this hot-Jupiter world continued its endless frenetic waltz around its too-close sun. The sun was a rogue star that had evaporated out of its parent galaxy long ago, and come to drift here, a meaningless beacon in the intergalactic dark.

Hama was comfortable here, in space, in the vacuum, away from the claustrophobic enclosure of the Post. Alien creatures swam through his chest cavity, subtly feeding on the distant calls of Commissaries all over the Galaxy. To Hama it was like being in a vast room where soft voices murmured in every shadowed corner, grave and wise.

‘A paradox,’ Arles Thrun murmured now.

‘What is?’

‘You are. You know, your rebuilding has extended beyond the superficial. You have been re-engineered, the layers of evolutionary haphazardness designed out of you. The inner chemical conflicts bequeathed by humanity’s past do not trouble you. You do not hear voices in your head, you do not invent gods to drive out your internal torment. You are one of the most integrated human beings who ever lived.’

‘If I am still human,’ Hama said. ‘We have no art. We are not scientists. We do not dance.’

‘No,’ said Arles earnestly. ‘Our re-engineered hearts are too cold for that. Or to desire to make babies to fill up the empty spaces. Yet we are needed, we long-lived ones.

‘It is impossible to begin to grasp the scale and complexity of an interstellar war in a human lifetime. And yet the brevity of human life is the key to the war: we fight like vermin, for to the Xeelee we are vermin - that is the central uncomfortable truth of the Doctrines. We, who do not die, are a paradoxical necessity, maintaining the attention span of the species.

‘But we know our flaws, Hama. We know that those brutish  creatures down there in the Post, busily fighting and fornicating and breeding and dying, they are the true heart of humanity. And so we must defer to them.’ He eyed Hama, waiting for him to respond.

Hama said with difficulty, ‘I am not - happy.’

‘You were promised integration, not happiness.’

‘I failed to find the girl. La-ba.’

Arles smiled in the vacuum. ‘I traced her. She escaped to the sensor installation.’

‘What installation?’

‘In the tethered asteroid. Another renegade lives up there. To what purpose, I can’t imagine.’

‘This place is flawed,’ Hama said bitterly.

‘Oh, yes. Very flawed. There is a network of drones who provision the renegade. And there are more subtle problems: the multiple births occurring in the Vat; the taking of trophies from kills; the dancing . . . These drones seek satisfaction beyond the Doctrines. There has been ideological drift. It is a shame. You would think that in a place as isolated as this a certain purity could be sustained. But the human heart, it seems, is full of spontaneous imperfection.’

‘They must be punished.’

Arles looked at him carefully. ‘We do not punish, Hama. We only correct.’

‘How? A programme of indoctrination, a rebuilding—’ Arles shook his head. ‘It has gone too far for that. Even arguments of utility cannot outweigh the gross Doctrinal drift here. There are many other Observation Posts. We will allow these flawed drones to die.’

There was a wash of agreement from the Commissaries all over the Galaxy, all of them loosely bound to their thinking, all of them concurring in Arles’s decision.

Hama found he was appalled. ‘They have done their duty here for five thousand years, and now you would destroy them so casually, for the sake of a little deviance?’

Arles gripped Hama’s arms and turned him so they faced each other. Hama glimpsed cold power in his eyes; Arles Thrun was already five centuries old. ‘Look around, Hama. Look at the Galaxy, the vast stage, deep in space and time, on which we fight. Our foe is unimaginably ancient, with unimaginable  powers. And what are we but half-evolved apes from the plains of some dusty, lost planet? Perhaps we are not smart enough to fight this war. And yet we fight even so.

‘And to keep us united in our purpose, this vast host of us scattered over more galaxies than either of us could count, we have the Doctrines, our creed of mortality. Let me tell you something. The Doctrines are not perfect. They may not even enable us to win the war, no matter how long we fight. But they have brought us this far, and they are all we have.’

‘And so we must destroy these drones, not for the sake of the war—’

‘But for the sake of the Doctrines. Yes. Now, at last, you begin to understand.’

Arles released him, and they drifted apart.

 

La-ba stayed with the Old Man.

She woke. She lay in silence. It was strange not to wake under a sky crowded with people. She could feel her baby inside her, kicking as if it was eager to get to the Birthing Vat.

The floor shuddered.

The Old Man ran to her. He dragged her to her feet. ‘It begins,’ he said.

‘What?’

‘They are cutting the cable. You must go back.’ He took her to the hatch that led to the hollow cable.

A We-ku was there, inside the cable, his fat face split by a grin, his stick-out ears wide.

She raised her foot and kicked the We-ku in the forehead. He clattered to the floor, howling.

The Old Man pulled her back. ‘What did you do?’

‘He is a We-ku.’

‘Look.’ The Old Man pointed.

The We-ku was clambering to his feet and rubbing his head. He had been carrying a bag full of ration packs. Now the packs were littered over the floor, some of them split.

The Old Man said, ‘Never mind the food. Take her back.’ And he pushed at La-ba again, urging her into the cable. Reluctantly, following the We-ku, she began to climb down.

She felt a great sideways wash. The whole of this immense  cable was vibrating back and forth, as if it had been plucked by a vast finger.

She looked up at the circle of light that framed the Old Man’s face. She was confused, frightened. ‘I will bring you food.’

He laughed bitterly. ‘Just remember me. Here.’ And he thrust his hand down into hers. Then he slammed shut the hatch.

When she opened her hand, she saw it contained the scrimshawed bones.

The cable whiplashed, and the lights failed, and they fell into darkness, screaming.

 

Hama stood in the holding cell, facing Ca-si. The walls were creaking. He heard screaming, running footsteps.

With its anchoring cable severed, the Post was beginning to sink away from its design altitude, deeper into the roiling murk of the hot Jupiter’s atmosphere. Long before it reached the glimmering, enigmatic, metallic-hydrogen core, it would implode.

Ca-si’s mouth worked, as if he was gulping for air. He said to Hama, ‘Take me to the Shuttles.’

‘There are no Shuttles.’

Ca-si yelled, ‘Why are you here? What do you want?’

Hama laid one silvered hand against the boy’s face. ‘I love you,’ he said. ‘Don’t you see that? It’s my job to love you.’ But his silvered flesh could not detect the boy’s warmth, and Ca-si flinched from his touch, the burned scent of vacuum exposure.

‘. . . I know what you want.’

Ca-si gasped. Hama turned.

La-ba stood in the doorway. She was dirty, bloodied. She was carrying a lump of shattered partition wall. Fragmentary animated images, of glorious scenes from humanity’s past, played over it fitfully.

Hama said, ‘You.’

She flicked a fingernail against the silver carapace of his arm. ‘You hate being like this. You want to be like us. That’s why you tried to death us.’

And she lifted the lump of partition rubble and slammed it  into his chest. Briny water gushed down Hama’s belly, spilling tiny silver fish that struggled and died.

Hama fell back, bending over himself. His systems screamed messages of alarm and pain at him - and, worse, he could feel that he had lost his link with the vaster pool of Commissaries beyond. ‘What have you done? Oh, what have you done?’

‘Now you are like us,’ said La-ba simply.

The light flickered and darkened. Glancing out of the cell, Hama saw that the great Birthing Vat was drifting away from its position at the geometric centre of the Post. Soon it would impact the floor in a gruesome moist collision.

‘I should have gone with Arles,’ he moaned. ‘I don’t know why I delayed.’

La-ba stood over Hama and grabbed his arm. With a grunting effort, the two drones hauled him to his feet.

La-ba said, ‘Why do you death us?’

‘It is the war. Only the war.’

‘Why do we fight the war?’

In desperation Hama said rapidly, ‘We have fought the Xeelee for ten thousand years. We’ve forgotten why we started. We can see no end. We fight because we must. We don’t know what else to do. We can’t stop, any more than you can stop breathing. Do you see?’

‘Take us,’ said La-ba.

‘Take you? Take you where? Can you even imagine another place?’

Perhaps she couldn’t. But in La-ba’s set face there was ruthless determination, a will to survive that burned away the fog of his own weak thinking.

The Doctrines are right, he thought. Mortality brings strength. A brief life burns brightly. He felt ashamed of himself. He tried to stand straight, ignoring the clamouring pain from his smashed stomach.

The girl said, ‘It is un-Doctrine. But I have deathed your fish. Nobody will know.’

He forced a laugh. ‘Is that why you killed the Squeem? . . . You are naïve.’

She clutched his arm harder, as if trying to bend his metallic flesh. ‘Take us to Earth.’

‘Do you know what Earth is like?’

Ca-si said, ‘It is a place where you live on the outside, not the inside. It is a place where water falls from the sky, not rock.’

‘How will you live?’

La-ba said, ‘The We-ku helped the Old Man live. Others will help us live.’

Perhaps it was true, Hama thought. Perhaps if these two survived on some civilised world - a world where other citizens could see what was being done in the name of the war - they might form a focus for resistance. No, not resistance: doubt.

And doubt might destroy them all.

He must abandon these creatures to their deaths. That was his clear duty, his duty to the species.

There was a crack of shattering partition. The Post spun, making the three of them stagger, locked together.

Ca-si showed his fear. ‘We will be deathed.’

‘Take us to Earth,’ La-ba insisted.

Hama said weakly, ‘I would have to hide you from Arles. And you broke my link to the Commission. I may not be able to find my way. The link helps me - navigate. Do you see?’

‘Try,’ she whispered. She closed her eyes, and pressed her cheek against the cold of his silvered chest.

 

Hama’s flitter floated in vacuum.

The sun glared, impossibly bright. The planet was a floor of roiling gas, semi-infinite. Above, Hama could see the Post’s sensor installation. It was drifting off into space, dangling its tether like an impossibly long umbilical. It was startlingly bright in the raw sunlight, like a sculpture.

From beneath the planet’s boiling clouds, a soundless concussion of light flickered and faded. Five thousand years of history had ended, a subplot in mankind’s tangled evolution; the long watch was over. La-ba squirmed, distressed, her hands clasped over the bump at her belly.

Hama held the two lovers close.

The flitter turned and squirted into hyperspace, heading for Earth.

 

Much later, the primordial cosmic thoughts detected by the ‘drones’ of that Observation Post would be recognised, and valued - and the  monads, minds from the dawn of time, would play a crucial role in the human capture of the Galaxy Core. All that later.

It is amusing to see mayflies forget and rediscover, forget and rediscover, over and over. Commissaries like Arles and Hama with their alien symbiotes imagined that their longevity treatments were new, their long lives a novel strategy.

To us even they were mayflies.

The Galaxy blazed with war. Still time stretched, the past forgotten, the foreknown future static. The war became perpetual, a grinder of humanity.

Yet humanity prevailed.






RIDING THE ROCK

AD 23,479




I 

When Luca arrived in the Library conference room, the meeting between Commissary Dolo and Captain Teel was already underway. They sat in hard-backed armchairs, talking quietly, while trays of drinks hovered at their elbows.

Over their heads Virtual dioramas swept by like dreams, translucent, transient. These were the possible destinies of mankind, assembled from the debris of interstellar war by toiling bureaucrats here in Earth’s Library of Futures, and displayed for the amusement of the Library’s guests. But neither Dolo nor Teel were paying any attention to the spectacle.

Luca waited by the door. He was neither patient nor impatient. He was just a Novice, at twenty years old barely halfway through his formal novitiate into the Commission, and Novices expected to wait.

But he knew who this Captain Teel was. An officer in the Green Navy, she had come from her posting on the Front - the informal name for the great ring of human fortification that surrounded the Core of the Galaxy, where the Xeelee lurked, mankind’s implacable foe. The Navy and the Commission for Historical Truth were also, of course, ancient and unrelenting enemies. There was no way Teel, therefore, would adopt the ascetic dress code of the Commission, even here in its headquarters. But her uniform was a subdued charcoal grey shot through with green flashes, and her hair, if not shaved, was cut short; this fighting officer had shown respect, then, for the hive of bureaucrats she had come to visit.

At last Dolo noticed Luca.

Luca said, ‘You sent for me, Commissary.’

Captain Teel turned her head towards him. She looked tired,  but Luca saw how the complex, shifting light of multiple futures softened her expression.

Dolo was watching Luca, the corner of his mouth pulled slightly, as if by a private joke. Dolo had no eyebrows, and his skull was shaved, as was Luca’s. ‘Yes, Novice, I called you. I think I’m going to need an assistant on this project, and Lethe knows you need some field experience.’

‘A project, Commissary?’

‘Sit down, shut up, listen and learn.’ Dolo waved a hand, and a third chair drifted in from a corner of the room.

Luca sat, and absently followed their continuing talk.

From scuttlebutt in the dormitories he already had an idea why Captain Teel had been called here to Earth. In a unit of troopers at some desolate corner of the Front, there had been an outbreak of anti-Doctrinal thinking which, it sounded to Luca’s ill-informed ears, might even be religious in character. If so, of course, it was perilous to the greater efficiency of the Third Expansion. An important issue, then. But not very interesting.

Surreptitiously, as they talked, he studied Teel.

He supposed he had expected some battle-scarred veteran of raids on Xeelee emplacements. But this Navy officer was young, surely about the same age as he was himself, at twenty years. Her face was long, the nose narrow and well-carved, her nostrils flaring slightly; her mouth was relaxed but full. Her skin was unblemished - though it was pale, almost bloodless; he reminded himself that of all the countless worlds now inhabited by mankind, on only a handful could a human walk in the open air without a skinsuit. But that paleness gave her skin a translucent quality. But it was not Teel’s features that drew him - she was scarcely conventionally beautiful - but something more subtle, a quality of stillness about her that seemed to pull him towards her like a gravitational field. She was solid, he thought, as if she was the only real person in this place of buzzing bureaucrats. Even before she spoke to him, he knew that Teel was like no one he had ever met before.

‘Novice.’ The Commissary’s gaze neatly skewered Luca.

To his mortification, Luca felt his face flush like a child’s in a new cadre. Captain Teel was looking a little past him, expressionless. ‘I’m sorry,’ he said.

Dolo brushed that aside. ‘Tell me what you are thinking. The surface of your mind.’

Luca looked at Teel. ‘That, with respect, the Captain is young.’

Dolo nodded, his voice forensic. ‘How could one so young - actually younger than you, Novice - have achieved so much?’

Luca said, ‘ “A brief life burns brightly.” ’

Teel’s lips parted, and Luca thought she sighed. The ancient slogan hung in the air, trite and embarrassing.

Dolo’s smile was cruel. ‘I have come to a decision. I will visit the site of this Doctrinal infringement. And you, Novice, will come with me.’

‘Commissary - you want me to go to the Core?’ It was all but unheard of for a novice to travel so far.

‘I have no doubt it will help you fulfil your fitful promise, Luca. Make the arrangements.’

Suddenly he was dismissed. Luca stood, bowed to the Commissary and Captain, and turned to leave.

Emotions swirled in Luca: embarrassment, surprise, fear - and a strange, unexpected grain of hope. Of course this was all just some game to the Commissary; Dolo had spotted Luca’s reaction to Teel and had impulsively decided to toy with him. Dolo was hugely arrogant. You could hardly expect to become one of the most powerful members of a bureaucracy that ruled the disc of a Galaxy without learning a little arrogance along the way. But for Luca it was a good opportunity, perhaps an invaluable building block for his future career.

And none of that mattered, he knew in his heart, for whatever the wider context Luca was now going to be in the company of this intriguing young Navy officer for weeks, even months to come, and who could say where that would lead?

At the door he glanced back. Teel and Dolo continued to talk of this uninteresting Doctrinal problem at the Galaxy’s Core; still she didn’t look at him.

 

They were to climb to orbit in a small flitter, and there join the Navy yacht that had brought Teel to Earth.

Luca had only been off Earth a couple of times during his general education, and then on mere hops out of the atmosphere. As the flitter lifted off the ground its hull was made  transparent, so that it was as if the three of them were rising inside a drifting bubble. As the land fell away Luca tried to ignore the hot blood that prickled at his neck, and the deeply embarrassingly primeval clenching of his sphincter.

He tried to draw strength from Teel’s stillness. Her eyes were blue, Luca noticed now. He hadn’t been able to make that out before, in the shifting light of the Library.

As they rose the Conurbation was revealed. It was a glistening sprawl of bubble-dwellings blown from the bedrock. The landscape beyond was flat, a plain of glistening silver-grey devoid of hills, and there were no rivers, only the rectilinear gashes of canals. The only living things to be seen, aside from humans, were birds. It was like this over much of the planet. The alien Qax had begun the transformation of the land during their Occupation of Earth, their starbreaker beams and nanoreplicators turning the ground into a featureless silicate dust.

They spoke of this. Teel murmured, ‘But the Qax were here only a few centuries.’

Dolo nodded. The silvery light reflected from the planes of his face; he was about fifty years old. ‘Much of this is human work, Coalition work. The Qax tried to destroy our past, to cut us adrift from history. Their motivation was wrong - but their methods were valid. Remember, we have been in direct conflict with the Xeelee for eleven thousand years. We have done well. We have swept them out of the plane of the Galactic disc. But they remain huddled in their fortress in the Core, and beyond our little island of stars they swarm in uncounted numbers. We must put the past aside, for it is a distraction. If the Xeelee defeat us, we will have no future - and in that case, what will the past matter?’

‘Your ideology is powerful.’

Dolo nodded. ‘A single idea powerful enough to keep mankind united across a hundred thousand light years, and through tens of millennia.’

Teel said, ‘But the mountains and rivers of Earth were far older than mankind. How strange that we have outlived them.’

Luca was startled by this anti-Doctrinal sentiment. Dolo merely looked interested, and said nothing.

The yacht soared upwards, out through the great ranks of Snowflake surveillance stations that stretched as far as Earth’s  Moon, and the planet itself turned into a glistening pebble that fell away into the dark.

It would take them a day to reach Saturn. Luca, on this first trip out of Earth’s gravitational well, had expected to glimpse Earth’s sister worlds - perhaps even mighty Jupiter itself, transformed millennia ago into a gleaming black hole in a futile gesture of rebellion. But he saw nothing but darkness beyond the hull, not so much as a grain of dust, and even as they plunged through the outer system the stars did not shift across the sky, dwarfing the journey he was making.

Saturn itself was a bloated ball of yellow-brown that came swimming out of the dark. It was visibly flattened at the poles, and rendered misty in the diminished light of the already remote sun. Rings like ceramic sheets surrounded it, gaudy. The world itself was an exotic place, for, it was said, mighty machines of war had been suspended in its clouds, there to defend Sol system should the unthinkable happen and the alien foe strike at the home of mankind. But if the machines existed there was no sign of them, and Luca was disappointed when the yacht stopped its approach when the planet was still no larger than he could cover with his hand.

But Saturn wasn’t their destination.

Dolo murmured, ‘Look.’

Luca saw an artefact - a tetrahedron, glowing sky-blue - sailing past the planet’s limb. Kilometres across, it was a framework of glowing rods, and brown-gold membranes of light stretched across the open faces. Those membranes held tantalising images of star fields, of suns that had never shone over Saturn, or Earth.

‘A wormhole Interface,’ Luca breathed. It was like a dream of a forbidden past.

Wormholes were flaws in space and time which connected points separated by light years - or by centuries - with passages of curved space. On the scale of the invisibly small, where the mysterious effects of quantum gravity operated, spacetime was foam-like, riddled with tiny wormholes. It had taken the genius of the legendary engineer Michael Poole, more than twenty thousand years ago, to pull such a wormhole out of the foam and manipulate it to the size and shape he wanted: that is, big enough to take a spacecraft.

‘Once it must have been magnificent,’ Teel said now. ‘Poole and his followers built a wormhole network that spanned Sol system, from Earth to the outermost ice moon. At Earth itself wormhole gates of all sizes drifted across the face of the planet like sculptures.’ This evocation was surprisingly poetic. But then Teel had been brought up within the Core itself - you couldn’t get much further from Earth than that - and Luca wondered how much this trip to the home system meant to her.

But Dolo said sternly, ‘That was before the Occupation, of course. The Qax broke it all up, destroyed the Poole wormholes. But now we are building a mighty new network, a great system of arteries that runs, not just across Sol system, but all the way to the Core of the Galaxy itself. There are a thousand wormhole termini orbiting in these rings. And if we have that in the present, we don’t need dreams of the past, do we?’

Teel did not respond.

The yacht swept on, tracking the great ring system into the shadow of the planet.

Ships swarmed everywhere, pinpricks in the dark. Saturn, largest planet in the system now that Jupiter had been imploded, was used merely as a convenient gravitational mooring point for the mouths of the wormholes, tunnels through space and time. And its rings were being mined, ice and rock fragments hurled into the wormhole mouth to feed humans at remote destinations. Luca had heard mutterings in the seminaries at the steady destruction of this unique glory. In another couple of centuries, it was predicted, the ravenous wormholes would have gobbled up so much the rings would be barely visible, mere wraiths of their former selves. But, as Dolo would have remarked had Luca raised the point, if the victorious Xeelee caused the extinction of mankind, all the beauty in the universe would have no point, for there would be no human eyes to see it.

Now they were approaching a wormhole Interface. One great triangular face opened before Luca, wider and wider, until it was like a mouth that would swallow the yacht. A spark of light slid over the grey-gold translucent sheet that spanned the face, the reflected light of the yacht’s own drive.

Suddenly Luca realised that he was only moments from  being plunged into a wormhole mouth himself, and his heart hammered.

Blue-violet fire flared, and the yacht shuddered. Fragments of the Interface’s exotic matter framework were already hitting the yacht’s hull. That grey-gold sheet dissolved into fragments of light that fled from a vanishing point directly before him. This was radiation generated by the unravelling of stressed spacetime, deep in the throat of the flaw. For the first time since they had left Earth there was a genuine sensation of speed, of limitless, uncontrollable velocity, and the yacht seemed a fragile, vulnerable thing around him, a flower petal in a thunderstorm.

Luca gripped a rail. Aware of Teel at his side he tried not to cower, to hide his head from the stretched sky which poured down over him.

 

After a few days of hyperdrive hops and falls through branching wormholes, they reached the Orion Line. This was the innermost section of the Galactic spiral arm which contained Earth’s sun. They emerged at a new clustering of wormhole Interfaces, a huge interchange that dwarfed the port at Saturn, carrying the commerce of mankind across thousands of light years.

Here they transferred to a Spline, a living thing transformed into a Navy warship. In the increasingly dangerous regions into which they would now venture, such protection was necessary.

Before they resumed their journey to the centre they took dinner, just the three of them, in a transparent blister set on the Spline’s outer hull. At their small table they were served, not by automata but by humans, Navy ratings who hovered with cutlery, plates, dishes, even a kind of wine. It was a surreal experience for Luca, for all around the table, outside the blister’s glimmering walls, the Spline’s epidermis stretched away like the surface of a fleshy moon, and beyond its close horizon wormhole mouths glimmered like raindrops.

Commissary Dolo seemed slightly drunk. He was holding forth about the history of the Orion Line. ‘Do you know the geography of the Galaxy, Novice? Look over there.’ He pointed with his fork. ‘That’s the Sagittarius Arm, the next spiral arm  in from ours. The Silver Ghosts strove for centuries to keep us out of those lanes of stars.’ He talked on about the epochal defeat of the Ghosts and the thunderous Expansion since, and how the great agencies of the Coalition, the Navy, the Commission, the Guards, the Academies and the rest, had worked together to achieve those victories - and how officials like the Surveyor of Revenues and the Auditor-General laboured to maintain the mighty economic machine that fuelled the endless war - and, of course, how his own department within the Commission, the Office of Doctrinal Responsibility, oversaw the rest. He made it sound as if the conquest of the Galaxy was an exercise in paperwork.

As the Commissary talked, when he thought Dolo wasn’t watching him, Luca studied Teel.

There was something animal in her deft actions with her cutlery, the powerful muscles that worked in her cheeks. It was as if she could not be sure when her next meal would come. Everything she did was so much more solid and vivid than anything else in his life - and far more fascinating than the great star clouds that illuminated the human empire. He was thrilled that they shared this transient bubble of isolation.

When Dolo fell silent, Luca took his chance. He leaned subtly closer to Teel. ‘I suppose the food we eat is the same from one end of the Galaxy to the other.’

She didn’t look directly at him, but she turned her head. ‘Since this food comes from the belly of this Spline ship, and since the Spline are used all over the Galaxy - yes, I imagine you are right, Novice.’

‘But not everything is the same,’ he found himself babbling. ‘We are about the same age, but our two lives could hardly have been more different. There is much about you that I envy.’

‘You know very little about my life.’

‘Yes, but even so—’

‘What do you envy most?’

‘Comradeship. I was born in a birthing centre and placed in a cadre. That’s how it was for everybody. The cadres are broken up in cycles; you aren’t allowed to get too close to your cadre siblings. Even at the seminaries I am in competition with the other novices. Intimacy is seen as inevitable, but is regarded as a weakness.’

‘Intimacy?’

‘I have had lovers,’ he said, ‘but I have no comrades.’ He regretted the foolish words as soon as they were uttered. ‘At the Front, everybody knows—’

‘What everybody knows is always to be questioned, Novice,’ said Dolo. Suddenly he no longer seemed drunk, and Luca wondered if he had fallen into some subtle trap. Dolo turned in his chair, waving his empty glass at the attendant ratings.

When Luca looked back, Teel had turned away. She was peering at the Sagittarius Arm’s wash of light, as if with her deep eyes she could see it more clearly.

 

The Galaxy was a hundred thousand light years across, and over most of its span the stars were scattered more sparsely than grains of sand spread kilometres apart. On such a scale even the greatest human enterprise was dwarfed. And yet, as they neared the centre, the sense of activity, of industry, accelerated.

They moved within the 3-Kiloparsec Arm, the innermost of the spiral arms proper, wrapped tightly around the Core region. Here, no more than a few thousand light years from the Core itself, the Spline was replenished in orbit around a world that glistened, entirely covered in metal. This was a factory world, devoted to the production of armaments. Great clusters of wormhole mouths hovered over its gleaming surface, amid a cloud of Snowflake surveillance posts.

On a data desk, Dolo sketched concentric circles. ‘The Core itself is surrounded by our fortresses, our warrior worlds and cities. As you’ll see, Novice. Behind that, out here we are in the hinterland. Around a belt hundreds of light years thick, factory worlds churn out the material needed to wage the war. And behind that there is an immense and unending inward resource flow from across the Galaxy’s disc, a flow through wormhole links and freighters of raw materials for the weapons factories, the lifeblood of a Galaxy all pouring into the centre to fuel the war.’

‘It is magnificent,’ Luca breathed. ‘An organisation Galaxy-wide, built and directed by humans.’

‘But,’ Teel said dryly, ‘do you think the Galaxy even notices we are here?’

Again Luca was disturbed by her flirting with non-Doctrine.

Dolo laughed softly. He said to Luca, ‘Tell me what you have learned about our mission. Why are we here? Why was Captain Teel required to travel all the way out to Earth? What is there in this outbreak of faith so far from Earth that concerns us?’

What concerns me, Luca thought, is my relationship with Teel. But beyond that was his duty, of course; he aspired to become a Commissary, for the Commission for Historical Truth was the mind and conscience of the Third Expansion, and he did take his mission very seriously. ‘It is only the Druz Doctrines that unite us, that enable the efficient working of the Expansion. If even our front-line troops are allowed to waste energy on foolish non-Doctrinal maundering—’

‘Captain? What do you think?’

Teel pulled her lip, and Luca saw tiny hairs there, shining in the starlight. ‘I think there is more at stake here than mere efficiency.’

‘Of course there is. Perhaps I am training the wrong novice,’ Dolo said ruefully. ‘Luca, human history is not a simple narrative, a story told to children. It is more like a pile of sand.’

‘Sand?’

‘Heaped up,’ Dolo said, miming just that. ‘And as you add more grains - one at a time, random events added to the story - the heap organises itself. But the heap, the angle of the slope, is always at a state at which it is liable to collapse with the addition of just one more grain - but you can never know which grain. This is called “self-organised criticality”. And so it is with history.’

Luca frowned. ‘But the Coalition controls history.’

Dolo laughed. ‘None of us is arrogant enough to believe that we control anything - and certainly not the historical arc of a society spanning a Galaxy, even one as unified as ours. Even the foreknowledge of the future compiled by the Libraries is of no help. All we can do is watch the grains of sand as they fall.’

Luca found this terrifying, the notion that the great structure of the Expansion was so fragile. Equally terrifying was the realisation of how much knowledge he still had to acquire. ‘And you think the religious outbreak at the Core is one such destabilising grain?’

‘I’m hoping it won’t be,’ Dolo said. ‘But the only way to know is to go there and see.’

‘And stop the grain falling.’

‘And make the right decision,’ Dolo murmured, correcting him.

They left the factory world and passed ever inwards towards the Core, through more veils of stars.

At last they faced a vast wall of light. These were star-birthing clouds. Against the complex, turbulent background Luca could pick out globular clusters, tight knots of stars. Ships sailed silently everywhere, as deep as the eye could see. But from behind the curtain of stars and ships a cherry-red light burned, as if the centre of the Galaxy itself was ablaze.

Teel said, ‘We are already within the Core itself, strictly speaking. Surrounding the Galaxy’s centre is a great reservoir of gas some fifteen hundred light years across - enough to bake a hundred billion stars, crammed into a region smaller than that spanned by the few thousand stars visible to human eyes from Earth. That wall you see is part of the Molecular Ring, a huge belt of gas and dust clouds and star-forming regions and small clusters. The Ring surrounds the centre itself, and the Xeelee concentrations there.’

Dolo said evenly, ‘The Ring is expanding. It is thought that it was thrown off by an explosion in the Core a million years ago. We have no idea what caused it.’

‘How remarkable,’ Luca said. ‘In this dense place, this is the debris of an explosion: a great rolling wave of star birth. And what is that pink light that glows through the clouds?’

For the first time in the days since he had met her Teel looked directly at him. Her blue eyes seemed as wide as Earth’s oceans, and he felt his breath catch. ‘That,’ she said simply, ‘is the Front. By that light people are dying.’

Luca felt a complex frisson of fear and anticipation. All his life he had lived in a human space thousands of light years deep. He could look up into the sky and pick out any star he chose, and know that either humans were there, or they had been there and moved on, leaving the system lifeless and mined out. But now it was different. This slab of sky with its teeming clouds and young stars was not human. Up to now, he had been too concerned with his relationships with Teel and  Dolo, and beyond that his duty, to have thought ahead. He realised he had no idea what he might find here at the Core, none at all.

He said reflexively, ‘ “A brief life burns brightly.” ’

‘Here we have a different slogan,’ murmured Teel. ‘ “Death is life.” ’

The Spline ship moved on, cautiously approaching the vast clouds of light.




II 

The asteroid had an official number, even an uplifting name, provided by a Commissary on distant Earth. But the troopers who rode it just called it the Rock.

‘But then,’ Teel quietly told Luca, ‘they call every asteroid the Rock.’

And from this Rock’s surface, everything was dwarfed by the magnificent sky. They were very close to the Galaxy’s heart now, and the heavens were littered with bright hot beacons which, further out, merged into the clouds of light where they had been born. Beyond that was the curtain of shining molecular clouds that walled off the Galaxy’s true centre - a curtain through which cherry-red light poured unceasingly, a battle glow that had already persisted for centuries.

The three of them, with a Navy guard, were walking on the Rock’s surface in lightweight skinsuits. The asteroid was just a ball of stone some fifty kilometres across, one of a swarm that surrounded a hot blue-white star. The young sun’s low light cast stark shadows from every crater, of which there were many, and from every dimple and dust grain at Luca’s feet. He found himself fascinated by small details - the way the dust you kicked up rose and fell through neat parabolas, and clung to your legs so that it looked as if you had been dipped in black paint, and how some craters were flooded with a much finer blue-white powder that, somehow bound electrostatically, would flow almost like water around your glove.

But it was a difficult environment. His inertial-control boots glued his feet to the dusty rock, but in the asteroid’s microgravity his body had no perceptible weight, and he felt as if he was floating in some invisible fluid, stuck by his feet to this  rocky floor - or, if he wasn’t careful about his sense of perspective, he might feel he was walking up a wall, or even hanging from a ceiling. He knew the others, especially Teel, had noticed his lack of orientation, and he was mortified with every clumsy glue-sticky step he took.

Meanwhile, all across the surface of this Rock, by the light of the endless war, soldiers toiled.

The troopers wore military-issue skinsuits, complex outfits replete with nipples and sockets and grimy with rubbed-in asteroid dirt. Some of the suits had been repaired; they had discoloured patches and crude seams welded into their surfaces. These patched-up figures moved through great kicked-up clouds of black dust, while machines clanked and hovered and crawled around them.

Most of the troopers’ heads were crudely shaved, a practicality if you were doomed to wear your skinsuit without a break for days at a time. With grime etched deep into their pores it was impossible to tell how old they were. They looked tired, and yet kept on with their work even so, long past the normal limits of humanity. They were nothing like the steel-eyed warriors Luca had imagined. They looked like experts in nothing but endurance.

It seemed to Luca that what they were basically doing was digging. Many of them used simple shovels, or even their bare hands. They dug trenches and pits and holes, and excavated underground chambers, each trooper, empowered by microgravity, hauling out huge masses of crumpled rock. Luca imagined this scene repeated on a tremendous swarm of these drifting rocky worldlets, soldiers digging endlessly into the dirt, as if they were constructing a single vast trench that enclosed the Galaxy Core itself.

Dolo made a remark about the patched-up suits.

Teel shrugged. ‘Suits are expensive here. Troopers themselves are cheaper.’

Luca said, ‘I don’t understand why they are digging holes in the ground.’

‘To save their lives,’ Teel said.

‘It’s called “riding the Rock”, Novice,’ Dolo said.

When it was prepared, Luca learned, this asteroid would be thrown out of its parent system, and in through the Molecular  Ring towards the Xeelee concentrations. The first phase of the journey would be powered, but after that the Rock would fall freely. The troopers, cowering in their holes in the ground, would ‘run silent’, as they called it, operating only the feeblest power sources, making as little noise and vibration as possible. The point was to fool the Xeelee into thinking that this was a harmless piece of debris, and for cover many unoccupied rocks would be hurled in along similar trajectories. At closest approach to a Xeelee emplacement - a ‘Sugar Lump’ - the troopers would burst out of their hides and begin their assault.

‘It sounds a crude tactic, but it works,’ said Dolo.

‘But the Xeelee hit back,’ said Luca.

‘Oh, yes,’ Teel said, ‘the Xeelee hit back. The rocks themselves generally survive. Each time a rock returns we have to dig out the rubble, and build the trenches and shelters again. And bury the dead.’

Luca frowned. ‘But why dig by hand? Surely it would be much more efficient to leave it to the machines.’

Dolo said carefully, ‘The soldiers seem to believe that a shelter constructed by a machine will never be as safe as one you have dug out yourself.’

‘That doesn’t make sense,’ Luca said. ‘All that matters is a shelter’s depth, its structural qualities—’

‘We aren’t talking about sense,’ Dolo said. ‘We are touching here on the problem we have come to study. Come, Novice; recall your studies on compensatory belief systems.’

Luca had to dredge up the word from memory. ‘Oh. Superstition. The troopers are superstitious.’

Dolo said, ‘It’s a common enough reaction. The troopers have little control of their lives, even of their deaths. So they seek to control what they can - like the ground they dig, the walls that shelter them - and they come to believe that such actions in turn might placate greater forces. All utterly non-Doctrinal, of course.’

Luca snorted. ‘It is a sign of weakness.’

Teel said without emotion, ‘Imagine this Rock cracking like an egg. Sometimes that happens, in combat. Imagine humans expelled, sent wriggling defenceless into space. Imagine huddling in the dark, waiting for that to happen at any moment. Now tell me how weak we are.’

‘I’m sorry,’ Luca said, flustered.

Dolo was irritated. ‘You’re sorry, you’re sorry. Child, open your eyes and close your mouth. That way we’ll all get along a lot better.’

They walked on.

The horizon was close and new land ahead hove constantly into view, revealing more pits, more toiling soldiers. Luca had the disconcerting sensation that he was indeed walking around the equator of a giant hall of rock, and his vertigo threatened to return.

It was because he was so busy trying to master his queasiness that he didn’t notice the arch until they had almost walked under it. It was a neat parabola, perhaps twenty metres tall. A single trooper was standing beneath it, hands behind her back, stiffening to attention as Teel approached.

‘Ah,’ said Dolo, breathing a little heavily with the exertion of the suited walk. ‘So this is what we have come so far to see.’

Luca stood under the arch. Its fine span narrowed above him, making a black stripe across the complex sky. The arch was so smoothly executed that he thought at first it must have been erected by machine, perhaps from blown rock. But when he bent closer he saw that the arch was constructed from small blocks, each no larger than his fist, stone that had been cut and polished. On each block writing was etched: names, he saw, two or three on each stone.

Teel stood at one side of the arch, picked up a pebble of conglomerate, and with care lobbed it upwards. It followed a smooth airless arc that almost matched the arch’s span. ‘Geometrically the arch is almost perfect,’ she said.

Dolo bent to inspect the masonry. ‘Remarkable,’ he murmured. ‘There is no mortar here, no pinning.’

‘It was built by hand,’ Teel said. ‘The troopers started with the keystone and built it up side by side, lifting what was already completed over the new sections. Easy in microgravity.’

‘And the stone?’

‘Taken from deep within the asteroid - kilometres deep. The material further up has been gardened by impacts, shattered and conglomerated. They had to dig special mines to get to it.’

‘And all done covertly, all kept from the eyes of their commanders.’

‘Yes.’

Dolo turned to Luca. ‘What do you make of it, boy?’

Luca would have had to dredge for the word if he hadn’t been studying this specific area of deviancy. ‘It is a chapel,’ he said. A chapel of the dead, he thought, whose names are inscribed here. He glanced up at the arch’s span. There was writing up to the limits of his vision. Hundreds of names, then.

‘Yes, a chapel.’ Dolo walked up to the single trooper standing under the arch. She held her place, but returned the Commissary’s scrutiny apprehensively.

Teel said, ‘This is Bayla.’

‘The one on the charge.’

‘She faces a specimen charge of anti-Doctrinal behaviour. Similar charges will be applied to others of the unit here depending on the outcome of the hearing - on your decision, gentlemen.’

Dolo looked the trooper up and down, as if he could read her mind by studying her suited body. ‘Trooper. You understand the charge against you. Are you guilty?’

‘Yes, sir.’

‘Tell me about Michael Poole.’

Bayla was silent for a moment, visibly frightened; the visor of her skinsuit was misted. She glanced at Teel, who nodded.

And so Bayla stammered a tale of how the great engineer of ancient times, Michael Poole, had ridden one last wormhole to Timelike Infinity, the end of time itself. There he waited, watching all the events of the universe unfolding - and there he was ready to welcome those who remembered his name, and honour those who had fallen - and from there his great strength would reach out to save those who followed his example.

Dolo listened to this dispassionately. ‘How many times have you ridden the Rock?’

‘Twice, sir.’

‘And what are you most afraid of, trooper?’

Again Bayla glanced at Teel. ‘That you won’t let me back.’

‘Back where?’

‘To ride the Rock again.’

‘Why does that frighten you?’

Because she does not want to abandon her comrades, Luca  thought, watching her. Because she is guilty to be alive where others have fallen around her. Because she fears they will die, leaving her to live on alone.

But Bayla said only, ‘It is my duty, Commissary. A brief life burns brightly.’

Teel said, ‘Simply say what you believe, trooper; it won’t help you to mouth slogans.’

‘Yes, sir.’

Luca walked back to the arch, for now Teel was standing under it, running her gloved hand over its surface. ‘It’s beautiful,’ he essayed.

She shrugged. ‘It’s a tribute, not a work of art. But yes, it is beautiful.’

After his foolish remark about weakness he wanted to rebuild his connection with her. ‘The names.’ He glanced up at the arrayed letters over his head. He said boldly, ‘To record the fallen may be non-Doctrinal, but here it seems - appropriate. If I had time I would climb this arch and count all the names.’

‘It might take you longer than you think.’

‘I don’t understand.’

She pointed to a name, inscribed in the surface before his face. ‘What do you see?’

‘ “Etta Maris”,’ he read. ‘A name.’

‘Now look at the first letter. Your suit visor has a magnification option; just tell it what you want to do.’

It took a couple of tries before he got it right. A Virtual flickered into existence before his face, the magnified letter. Even on this scale the carving was all but flawless - a labour of devotion, he saw, moved. But now he looked more closely, and he saw there were more names, inscribed within the carved-out grooves of the letter.

He stepped back, shocked. ‘Why, there must be as many names here, in this single letter, as are inscribed on the whole of the arch.’

‘I wouldn’t know,’ Teel said coolly. ‘Pick a name and look again.’

Again he magnified a single letter from one inscribed name - and again he found more names, thousands of them, crowded in far beneath the level of human visibility.

‘The names in the top layer were carved by hand,’ Teel said. ‘Then they used waldoes, and lasers, and ultimately replicator nanotech . . .’

He increased the magnification again and again, finding more layers of names nested one within the other. There were more layers than he could count, more names than could ever read if he stood here for the rest of his life. Just on this one Rock. And perhaps there were similar memorials on all the other bits of battered debris at every human emplacement, all the way around the core of the Galaxy, a great band of death stretching three thousand light years across space and two thousand years deep in time. He stepped back, shocked.

Teel studied his face. ‘Are you all right?’

His eyes were wet, he found. He tried to blink away the moisture, but to his chagrin he felt a hot tear roll down his cheek. It was a dark epiphany, this shock of the names.

‘I shouldn’t have to teach you the Doctrines,’ Teel said, comparatively gently. ‘We each have one life. We each die. The question is how you spend that life.’ She reached up with a gloved finger to touch his moist cheek - but her finger touched his visor, of course, and she dropped her hand and looked away, almost shyly.

He was astonished. In this brief moment of his own weakness, when he had been overwhelmed by something so much greater than he was, he had at last acquired some stature in her eyes; he had at last made the kind of contact with her that he had dreamed about since they had met.

 

After several hours on the surface they were escorted to what Teel called a bio facility, a pressurised dome where the soldiers could tend their bodies and their skinsuits, eat, drink, void their wastes, sleep, fornicate, play.

Around the perimeter of a central atrium there were small private cubicles, including dormitories, toilets and showers. Dolo and Luca were going to have to share one small, grimy compartment, at which Dolo scowled. Luca found a toilet and used it with relief. He had been unable to use the facilities in his skinsuit, in which you were just supposed to let go and allow the suit to soak it all up; it hadn’t helped that the suits were semi-transparent.

He wandered uncertainly through the large central area. Under its fabric roof the facility was too hot. There was a stink of overheated food from the replicator banks, and the floor was grimy with sweat and ground-in asteroid dirt. The troopers, dressed in dirty coveralls, walked and laughed, argued and wrestled. While Luca had kept his inertial-control boots on, the soldiers mostly went barefoot; they jumped, crawled, even somersaulted, at ease in the low gravity environment. Many of them were sitting in solemn circles singing songs, sometimes accompanied by flutes and drums that had been improvised from bits of kit. They played sentimental melodies, but Luca could not make out the words; the troopers’ vocabulary was strange and specialised, littered with acronyms.

There was graffiti on the walls. One crude sketch showed the unmistakable flared shape of a Xeelee nightfighter conflated with the ancient symbol of a fanged demon, and there were references by one sliver of a sub-unit to the incompetence and sexual inadequacy of the troopers in another, startlingly obscene. A couple of slogans caught his eye: ‘Love unto the utmost generation is higher than love of one’s neighbour. What should be loved of man is that he is in transition.’ And: ‘I am become Death, the Destroyer of Worlds.’ Another hand had added: ‘I am become Boredom, the Destroyer of Motivation.’

He joined Dolo on a small stage that had been set up before rows of seats. The daily briefing was soon to begin here. Luca reported on the graffiti he had seen. ‘I don’t recognise the sources.’

‘Probably pre-Occupation. Oh, don’t look so shocked. There is plenty of the stuff out there; we can’t control everything. In fact I think I recognise the first. Frederick Nietzsche.’ His pronunciation was strangulated.

‘It sounded a good summary of the Druz Doctrines to me.’

‘Perhaps. But I wonder how much harm those words have done, down across the millennia. Tell me what you think of our proto-religion here.’

‘The elements are familiar enough,’ Luca said. ‘The old legend of Michael Poole has been conflated with the beliefs of the Friends of Wigner.’ During the Qax Occupation the rebel group called the Friends had concocted a belief, based on  ancient quantum-philosophical principles, that no event was made real until it was observed by a conscious intelligence - and hence that the universe itself would not be made real until all of its history was observed by an Ultimate Observer at Timelike Infinity, the very end of time. If such a being existed, then perhaps it could be appealed to - which was what the Friends had intended to achieve during their ultimately futile rebellion against the Qax. ‘It’s just that in this instance Poole himself has become that Observer.’

Dolo nodded. ‘Oddly, Michael Poole was lost in time - in a sense - his last act, so it is said, was to fly his ship deliberately into an unending network of branching wormholes, in order to save mankind from an invasion from the future. Perhaps he is still out there somewhere, wherever there is. You can certainly see the resonance of his story for these rock jockeys. Poole sacrificed his life for the sake of his people - and yet, transcendent, he lives on. What a role model!’ He actually winked at Luca. ‘I sometimes think that even if we could achieve a state of total purity, of totally blank minds cocooned from the history of mankind, even then such beliefs would start sprouting spontaneously. But you have to admit that it’s a good story.’ He sounded surprisingly mellow.

Luca was shocked. ‘But - sir - surely we must act to stop this drift from Doctrinal adherence. This new faith is insidious. You aren’t supposed to pray for personal salvation; it is the species that counts. If this kind of thing is happening all over the Front, perhaps we should consider more drastic steps.’

Dolo’s eyes narrowed. ‘You’re talking about excision.’

In the seminaries there had been chatter for millennia about the origin of the religious impulses which endlessly plagued the swarming masses under the Commission’s care. Some argued that these impulses came from specific features of the human brain. Thus perhaps the characteristic sense of oneness with a greater entity came from a temporary disconnection within the parietal lobe, detaching the usual sense of one’s self - controlled by the left side of this region - from the sense of space and time, controlled by the right. And perhaps a sense of awe and significance came from a malfunction of the limbic system, a deep and ancient system keyed to the emotions. And so on. If a mystical experience was simply a symptom of a  malfunctioning brain - like, say, an epileptic fit - then that malfunction could be fixed, the symptoms abolished. And with a little judicious tinkering with the genome, such flaws could be banished from all subsequent generations.

‘A future without gods,’ said Luca. ‘How marvellous that would be.’

Dolo nodded. ‘But if you had had such an excision - and you had stood under the arch of names - could you have appreciated its significance? Could you have understood, have felt it as you did? Oh, yes, I watched you. Perhaps those aspects of our brains, our minds, have evolved for a purpose. Why would they exist otherwise?’

Luca had no answer. Again he was shocked.

‘Anyhow,’ said Dolo, reverting to orthodoxy, ‘tampering with human evolution - or even passively allow it to happen - is itself against the Druz Doctrines. We win this war as humans or not at all - and we bend that rule at our peril. We have stayed united, across tens of thousands of light years and unthinkably huge populations, because we are all the same. Although that’s not to say that evolution isn’t itself taking mankind away from the norm that Hama Druz himself might have recognised.’

‘Commissary?’

‘Well, look around you. Most of these soldiers are the children of soldiers - obviously, how could it be otherwise? And the relentless selection of war is working to shape a new kind of human, better equipped for the fight. Combat survivors are the ones who get to breed, after all. Already their descendants are wiry, lithe, confident in the three-dimensional arena of low or zero gravity. Some studies even suggest that their eyes are adapting to the pressure of three-dimensional combat - that some of them can see velocity, for example, by perceiving subtle Doppler shifts in the colours of approaching or receding objects. Think what an advantage that would be in the battlefield! Another few thousand years of this and perhaps we will not recognise the soldiers who fight for the rest of us.’

‘I think I’m losing my bearings,’ said Luca truthfully.

Dolo patted his shoulder. ‘No. You’re just learning, is all.’

‘And what have you learned about my troopers?’ Teel had  joined them on the small stage, and the troopers began to line up in rows before them.

Luca had learned to be honest with her. ‘I find them - strange.’

‘Strange?’

‘They have all ridden the Rock, yes?’

‘Most of them.’

‘Then they have seen comrades fall. They know they will be sent out again to a place where they must face the same horror. And yet, here and now, they laugh.’

Teel thought about that and answered carefully. ‘Away from the Front you don’t talk about what happens out there. It’s like - a secret. You’ve seen something beyond normal human experience. If you show your fear, or even admit it to yourself, then you’re allowing a leak between this, normal human life, and what lies out there. You’re letting it in. And if that happens there will be nowhere safe. Do you understand?’

He watched her face; there was sweat on her brow, traces of asteroid grime. ‘Is that how you feel?’

‘I try not to feel anything,’ she said.

Luca looked around the dome. ‘And this place is so shabby.’ He felt a kind of self-righteous anger, and he encouraged it in himself, hoping to impress Teel. ‘If these people are willing to die for the Expansion, they should have some comfort.’

Dolo shook his head. ‘Again you don’t understand, Novice. Think about the life of a soldier. It is a limited existence: moments of birth and growth, comradeship, determination, isolation - and finally, after the briefness of the light, an almost inevitable conclusion in pain and death. They have to know they are fighting for something better. And so they have to see that the present is imperfect. The soldiers must live in an eternal now of shabbiness and toil, so that they can be made to believe that we will progress from such places until a glorious victory is won, and everything will be made perfect - even if no such progress is ever actually made.’

‘Then everything here is designed for a purpose,’ Luca said, wondering. ‘Even the shabbiness.’

‘This is a machine built for war, Novice.’

A junior officer called the troops to order. On their crude seats, just blocks of asteroid rock, they fell silent.

Teel stood up. She said clearly, ‘Eighteen thousand, three hundred and ninety-one years ago an alien force conquered humanity’s home planet. We are here to ensure that never happens again.’ She held up a data desk and read a single short obituary, a summary of one ordinary soldier’s life and death. Here was another memorial, Luca supposed, for those who had fallen - and again, not strictly Doctrinal. Then Teel went on to a kind of situation report, summarising incidents from right around the Molecular Ring that circled the Galaxy’s centre.

The troops listened carefully. Luca watched their faces. Their gazes were fixed on Teel as she spoke, their mouths open like rapt children’s, some of them even quietly echoing the words she used. When she finished - ‘Let’s hurl the Xeelee starbreakers down their own Lethe-spawned throats!’ - there was cheering, and even some tears.

Teel invited Dolo to get to his feet. As an emissary of the Coalition, he was to make a short address to these far-from-home troopers. He was greeted with whistles and foot-stamping. Luca thought he looked small and out of place in his pristine Commissary’s robe.

Dolo talked in general terms about the war. He said that the ‘Ring theatre’ was a testing ground for future operations, including the eventual assault on the Xeelee concentrations in the Core itself - which, he hinted, might be closer than anybody expected. ‘This a momentous time,’ he said, ‘and you have a momentous mission. You have been commissioned by history. This is total war. Our enemy is implacable and powerful. But if we let our vision of the universe and ourselves go forth, and we embrace it entirely, those who remember us will sing songs about us years from now . . .’

Luca let the words slide through his awareness. When the troops dispersed he found a way to get close to Teel.

She said, ‘So do you think you have seen the comradeship you envied so much?’

‘They love you.’

She shook her head. ‘They think I’m a lucky commander. I’ve ridden this Rock four times already, and I’m still in one piece. They hope I’ll give them some of my good fortune. And anyhow they have to love me; it’s part of my job description. They won’t let their brains be blown out for a stuffed shirt—’

‘No, it’s more than that. They will follow you anywhere.’ His blood surging, longing to be part of her life, he said recklessly,

‘As would I.’

That seemed to take her aback. ‘You don’t know what you’re saying.’

He leaned closer. ‘You’ve known there is something between us, a connection deeper than words, since the moment we met—’

But here was Dolo, and the moment was already over. The Commissary held up a small data desk, ‘Novice, tomorrow we have a chance to advance your education. We will accompany a press gang.’

‘Sir?’

‘Be ready early.’

Teel had taken advantage of the interruption to slip away to join her troops. Luca saw how her face lit up when she spoke to those with whom she had fought. He was hopelessly jealous.

Dolo murmured, ‘Don’t lose yourself in her, Novice. After tomorrow, we will see if you still envy these troopers.’




III 

The blue planet came swimming out of the dark.

Dolo said, ‘You know that planets are rare here. This close to the Core, with so many stars crowding, stable planetary orbits are uncommon. All the unformed debris, which elsewhere might have been moulded into worlds, here makes up huge asteroid belts - which is why the rocks are used as they are; they are plentiful enough.

‘This pretty world, though, was discovered by colonists of the Second Expansion - oh, more than twenty thousand years ago. Almost inevitably, they call it New Earth: names of colonised planets are rarely original. They brought with them a very strange belief system and primitive technology, but they made a good fist of terraforming this place. It lies a little close to its sun, though . . .’

Luca didn’t feel able to reply. The world was like a watery Earth, he thought, with a world-ocean marked by tiny ice caps at the poles and a scatter of dark brown islands. He felt unexpectedly nostalgic.

Dolo was watching his face. ‘Remember, though you are a Novice, you represent the Commission. We are the ultimate source of strength for these people. Keep your fear for the privacy of your quarters.’

‘I understand my duty, sir.’

‘Good.’

The yacht slid neatly into the world’s thick air. Under a cloud-littered blue sky the ocean opened out into a blue-grey sheet that receded to a misty horizon.

The yacht hovered over the largest archipelago, a jumble of islands formed from ancient and overlapping volcanic caldera, and settled to the ground. It landed in a Navy compound, a large complex marked out in bright Navy green and surrounded by a tall fence. Beyond the fence, the rocky land rolled away, unmodified save for snaking roads and scattered farms and small villages.

Luca and Dolo joined a handful of troopers in an open-top skimmer. Hovering a couple of metres above the ground the skimmer shot across the Navy compound - Luca glimpsed bubble domes, unpressurised huts, neat piles of equipment - and then slid through a dilating entrance in the outer wall and hurtled over the countryside.

They had to wear face masks. Even after twenty thousand years of terraforming of this world, there was still not enough oxygen in the air; it had taken half that time just to exterminate most of the native life. But they could leave their skinsuits behind, and Luca welcomed the feeling of sunlight on his exposed skin.

Dolo said, over the wind noise, ‘What you’re going to see is where many of those troopers you envy come from.’

Luca said, ‘I imagined birthing centres.’ Like the one into which he had been born, on Earth.

‘Yes. The children of soldiers are incubated in such places. But you’ve seen yourself that there is a - drift - in such populations, under the relentless selection pressure of combat. It’s a good idea to freshen up the gene pool with infusions of wild stock.’

‘Wild? Commissary, what is a “press gang”?’

‘You’ll see.’

The skimmer arrived at a village by the coast.

Luca stepped out of the hovering vehicle. The volcanic rock felt lumpy through the thin soles of his boots. A harbour, a rough crescent shape, had been blasted into the rock, and small boats bobbed languidly on oily water. Even through the filters in his mask Luca could smell the intense salt of the sea air, and the electric tang of ozone. But the volcanic rock was predominantly black, as were the pebbles and sand, and the water looked eerily dark.

He looked back along the coast. Dwellings built of volcanic rock were scattered along a road that led back to a denser knot of buildings. Here and there green flashed amidst the black - grass, trees, Earth life struggling to prosper in this alien soil. It was clear these people fed themselves through agriculture: crops grown on the transformed land, fish harvested from the seeded seas. The Second Expansion had occurred before the Qax had brought effective replicator technology to Earth, an unintended legacy which still fed the mass of the human population today. And so these people farmed, a behavioural relic.

From the doorway of the nearest house a child peered out at him, a girl aged about ten, finger thrust into one nostril, wide-eyed and curious. She wore no mask; the locals were implanted with respiratory equipment at birth.

He said, wondering, ‘This is not a Coalition world.’

‘No, it is not,’ said Dolo. ‘Ideally all human beings, across the Galaxy, would think exactly the same thought at every moment; that is what we must ultimately strive for. But out here on the fringe of the Expansion, where resources are limited, things are - looser. The three million inhabitants here have been left to their own devices - such as their own peculiar form of government, which lapsed into a kind of monarchy. The war against the Xeelee is a priority over cleansing the minds of a few fisher-folk on a dirt ball like this.’

‘As long as they pay their taxes.’

Dolo grinned at him. ‘An unexpectedly cynical remark from my idealistic young Novice! But yes, exactly so.’

They walked with the troopers towards the house. The little girl disappeared indoors. Luca could smell cooking, a baking smell like bread, and a sharper tang that might have been some kind of bleach. Simple domestic smells. Flowers adorned  the top of the doorway, a colourful stripe, and two small bells dangled from the door itself, too small to be useful as a signal to the occupants, a cultural symbol Luca couldn’t decode. The troopers in their bright green uniforms looked strikingly out of place, the shapes and colours all wrong, as if they had been cut out of some other reality and inserted into this sunlit scene.

There is a whole world here, Luca thought, a society which has followed its own path for twenty thousand years, with all the subtlety and individuality that that implies. I know nothing about it, had never even heard of it before coming here into the Core. And the Galaxy, which I as a Commissary will presume to govern, must be full of such places, such worlds, shards of humanity scattered over the stars.

A woman came to the door - the little girl’s mother? - strong-faced, about forty, with hands grimy from work in a field, or garden. She looked resigned, Luca thought on first impression. Her gaze ran indifferently over the Commissaries, and she turned to the lead trooper.

She spoke a language he didn’t recognise. The artificial voice of the trooper’s translating desk was small and tinny.

Luca said, ‘They must have brought their language with them. This woman speaks a relic of a pre-Extirpation tongue.’ He felt excited, intellectually. ‘Perhaps that aboriginal tongue could be reconstructed. Populations are scattered on this island world, isolated. Their languages must have diverged. By comparing the dialects of different groups—’

‘Of course that would be possible,’ said Dolo, sounded vaguely irritated. ‘But why would you want to do such a thing?’

Now the woman pressed her hand against the trooper’s data desk, a simple signature, and she called a name. The little girl came back to the door. She was a thin child with an open, pretty face; she looked bewildered, not scared, Luca thought. The mother reached down and gave the girl a small valise. She placed her hand on the girl’s back, as if to push her to the troopers.

Luca understood what was happening a moment before the girl herself. ‘We are here to take her away, aren’t we?’

Dolo held up a finger, silencing him.

The girl looked at the tall armour-clad figures. Her face twisted with fear. She threw down the valise and turned to bury her face in her mother’s belly, yelling and jabbering. The mother was weeping herself, but she tried to pull the child away from her legs.

‘She’s just a child,’ Luca said. ‘She doesn’t want to leave her mother.’

Dolo shrugged. ‘Child or not, she should know her duty.’

At first the troopers seemed tolerant. They stood in the sun, watching impassively as the mother gently cajoled the child. But after a couple of minutes the lead trooper stepped forward and put his gloved hand on the girl’s shoulder. The girl squirmed away. The trooper seemed to have misjudged the mother’s mood, for she jabbered angrily at him, pulled the child inside the house and slammed the door. The troopers glanced at each other, shrugged wearily, and fingered the weapons at their belts.

Dolo tugged Luca’s sleeve. ‘We don’t need to see the resolution of this little unpleasantness. Come. Let me show you what will happen to that child.’

 

The lead trooper agreed that Dolo could take the skimmer if a replacement was sent out. So Luca climbed back into the skimmer alongside Dolo, leaving the harbour village behind them. It did not take long before they were back within the enclosing wall of the Navy compound, with the complex disorderly local world of sea and rock and light shut out. Luca felt a huge relief, as if he had come home.

Dolo directed the skimmer to a cluster of buildings huddled within the wall. These blocky huts had been set around a rectangle of cleared ground, and fenced off from the rest of the Navy base. Once inside this compound within a compound, Dolo and Luca got out of the skimmer and walked across obsessively swept dirt.

Everywhere Luca could see children. They were of varying ages from ten or so through to perhaps sixteen. One group marched in formation, another was lined up in rows, a third was undergoing some kind of physical training over a crude obstacle course, a fourth was standing in a rough square, watching something at the centre. Luca imagined this place  must be big enough to hold a thousand children, perhaps more.

‘What is this place?’

‘Call it a school,’ Dolo said. ‘Keep your eyes open; listen and learn. And remember—’

‘I know. I am the Commission. I mustn’t show what I feel.’

‘Better yet that you should feel nothing inappropriate in the first place. But not showing it is a start. First impressions?’

‘Regularity,’ Luca said. ‘Straight lines everywhere. Everything planned, everything ordered. Nothing spontaneous.’

‘And the children?’

Luca said nothing. There was silence save for barked commands; none of the children seemed to be saying anything.

Dolo said, ‘You must understand that children brought in from the wild are more difficult to manage than those raised in birthing centres from soldier stock, for whom the war is a way of life; they know nothing else. These wild ones must be taught there is nothing else. So they will spend six or more years of their lives in places like this. Of course past the age of thirteen - or younger in some cases - they are used in combat.’

‘Thirteen?’

‘At that age their usefulness is limited. Those who survive are brought back for further training, and to shape the others. It helps them become accustomed to death, you see, if they are returned from the killing fields to a place like this, which keeps filling up with more people, people, people, so that mortality becomes trivial, a commonplace of statistics . . . Here now; this is where that pretty little girl from the coast will be brought, when the troopers extract her from her clinging mother.’

It was a nondescript building, before which children had been drawn up in rows. Male and female, no older than ten or eleven, they were dressed in simple orange coveralls, and were all barefoot. A woman stood before them. She had a short club in her hand. The children’s posture was erect, their heads held still, but Luca could see how their eyes flickered towards the club.

One child was called forward. She was a slim girl, perhaps a little younger than the rest. The woman spoke to her almost gently, but Luca could hear she was describing, clinically, some small crime to do with not completing laundry promptly. The  girl was wide-eyed and trembling, and Luca, astonished, saw urine trickle down her leg.

Then, without warning, the woman drew her club and slammed it against the side of the child’s head. The child fell in the dust and lay still. Luca would have stepped forward, but Dolo had anticipated his reaction and grabbed his arm. Immediately the woman switched her attention to the others. She stepped over the prone form and walked up and down their rows, staring into their faces; she seemed to be smelling their fear.

Luca had to look away. He glanced up. The Galaxy’s centre glowed beyond a milky blue sky.

Dolo murmured, ‘Oh, don’t worry. They know how to do such things properly here. The child is not badly hurt. Of course the other children don’t know that. The girl’s crime was trivial, her punishment meaningless - save as an example to the others. They are being exposed to violence; they have to get used to it, not to fear it. They must be trained not to question the authority over them. And—ah, yes.’

The woman had pulled a boy out of the ranks of silent children. Luca thought she could see tears glistening in his round eyes. Again the woman’s club flashed; again the child fell to the ground.

Luca asked, aghast, ‘And what was his crime?’

‘He showed feelings for the other, the girl. That too must be programmed out. What use would such emotions be under a sky full of Xeelee nightfighters?’ Dolo studied him. ‘Luca, I know it is hard. But it is the way of the Doctrines. One day such training may save that boy’s life.’

They walked on, as the children were made to pick up their fallen comrades.

They came to a more ragged group of children. Some of these were older, Luca saw, perhaps twelve or thirteen. It disturbed him to think that there might actually be combat veterans among this group of barefoot kids. At the centre of the group, two younger children - ten-year-olds - were fighting. The others watched silently, but their eyes were alive.

Dolo murmured, ‘Here is a further stage. Now the children have to learn to use violence against others. The older ones have been put in charge of the younger. Beaten regularly  themselves, now they enjoy meting out the same treatment to others. You see, they are forcing these two to fight, perhaps just for entertainment.’

At last one of the fighters battered her opponent to the ground. The fallen child was dragged away. The victor was a stocky girl; blood trickled from her mouth and knuckles. One of the older children walked into the crude ring, grinning, to face the stocky girl.

Dolo nodded with a connoisseur’s approving glance. ‘That fighter is strong,’ he said. ‘But now she will learn afresh that there are many stronger than she is.’

‘These barefoot cadets must long to escape.’

‘But their prison is not just a question of walls. In some places the regime is - harsher. When they are taken from their homes, the children are sometimes made to commit atrocities there.’

‘Atrocities?’

Dolo waved a hand. ‘It doesn’t matter what. There are always criminals of one class or another who require corrective treatment. But after committing such an act the child is instantly transformed, in her own heart, and in the hearts of her family. The family may not even want the child back. So she knows that even if she escapes this place, she can never go back home.’ He smiled. ‘Ideally, of course, it would be a family member who is struck down; that would be the purest blow of all.’

‘How efficient.’

‘Even in the face of violence a child’s social and moral concepts are surprisingly resilient; it takes a year or more before such things as family bonds are finally broken. After that the child crosses an inner threshold. Her sense of loyalty - why, her sense of self - becomes entwined not with her family but with the regime. And, of course, the first experience of combat itself is the final threshold. After that, with all she has seen and done, she cannot go home. She has been reborn. She doesn’t even want to be anywhere else.’

They walked on to the edge of the compound. Beyond the rows of buildings there was a break in the fence. On the rocky plain beyond, a group of children, with adult overseers, were lying on their bellies in crude pits dug into the ground. They  were working with weapons, loading, dismantling, cleaning them, and firing them at distant targets. The weapons seemed heavy, dirty and noisy; every firing gave off a crack that made Luca jump.

Dolo asked, ‘Now. Do you see what is happening here?’

‘More indoctrination. The children must be trained to handle weapons, to deploy destructive forces - and to kill?’

‘There are native animals - flying, bird-like creatures - which they hunt. These days the animals are raised for that purpose, of course; it has ironically saved them from extinction. Yes, they must learn to kill.’

‘And people?’

‘The Xeelee are not like us - but they are sentient. Therefore it helps to be exposed to the moral conflict of killing a sentient creature, before it is necessary to do it to save one’s life. So, yes, people too, when appropriate.’

‘Commissary, must we commit such barbarism to wage our war?’

Dolo looked surprised. ‘But there is no barbarism here. Novice, what did you expect? This regime, this crude empire of mud and clubs and blood, is actually a sophisticated processing system. It turns human beings, children, into machines.’

‘Then why use human beings at all? Why not fight the war with machines?’ It shocked him to find himself even mouthing such ideas.

Dolo seemed patient. ‘This is a question everybody must ask at least once, Luca. We fight as we do because of the nature of our foe, and ourselves. The Xeelee are not like humans, not even like species such as the Silver Ghosts, our starfaring rivals in the early days of the Expansion. Read your history, Novice. With the Xeelee there has never been a possibility of negotiation, diplomacy, compromise. None. In fact there has been no contact at all - other than the brutal collision of conflict. The Xeelee ignore us until we do something that disturbs them - and then they stomp on us hard, striking with devastating force until we are subdued. To them we are vermin. Well, the vermin are fighting back.’

‘And we are doing so,’ Luca said, ‘by consuming our children.’

‘Yes, our children - our human flesh and blood. Because that  is all we have.’ Dolo held up his hands and flexed his fingers in Galaxy light. ‘We weren’t designed for waging a Galactic war - as the Xeelee seem to have been. We carry our past in our bodies, a past of cowering in trees, of huddling on plains, without weapons, without even fire to protect us, as the predators closed. But we fought our way out of that pit, just as we’re fighting our way out of this one - not by denying our nature but by exploiting it, by breeding, breeding, breeding, filling up every empty space with great swarms of us. We are nothing but flesh and blood - but in overwhelming numbers even soft flesh can win the day. Our humanity is our only, our final weapon, and that is how we will win.’ As he talked his broad face was alive with a kind of pleasure.

Around Luca the squads of children went through their routine of training, punishment, reward and abuse, their young minds shaped like bits of heated metal. He conjured up the face of Teel, her soft humanity above the stiff collar of the military uniform.

Dolo was watching him again. ‘You’re thinking of the lovely Captain. This is where she came from.’ He waved a hand. ‘An inductee into this dismal boot camp, here on New Earth, she was a tough fighter. Saw her first action at twelve, survived, went back for more. Why do you think I brought you here?’

Luca, bewildered, looked down at the dirt.

Dolo, at random, beckoned a small boy standing in a row of others. With a glance at his overseer the boy came running and stood at attention before them. His eyes were bright, lively. Dolo bent down and smiled. ‘Do you know who we are?’

‘No, sir,’ snapped the boy.

‘Then who are you?’

‘Who I am does not matter. Sir,’ he appended hastily.

‘Good. Then what are you?’

‘I am a little boy now, and I must study. But when I am big enough to operate a weapon I will join the unending war, and avenge those who have fallen, and fight for the future of mankind.’

Dolo straightened up. Luca would have sworn he could see a tear in his eye. ‘Novice, it has taken us twenty thousand years - perhaps even longer - to get to this point. But, step by step, we  are reaching our goal. I give you the child soldier: the logical future of mankind.’

When Dolo nodded dismissal the boy turned away and walked back to his section. Luca could see he was struggling to contain his youthful energy, trying not to skip or run.

 

When they got back to the Rock, an evacuation and hasty re-equipping was underway. Non-combatants were removed from the Rock, equipment, stores and people hurried underground, weapons, sensor and drive emplacements rapidly completed and tested. Meanwhile the troopers were checking their skinsuits and other kit, and injecting themselves with mnemonic fluid, a record which might help the military analysts reconstruct whatever happened to them.

It turned out that orders had been changed. The Rock was to be hurled on its new mission to the Front in just a few more days, weeks ahead of the old schedule. Perhaps, Luca thought with a shiver, the prognosticating librarians on distant Earth had discerned some shifting in their misty maps of the future, and the Rock was to be sent to secure some famous preordained victory - or to avert some predetermined disaster.

But for him the most important consequence of this chain of events was that he was to be taken off the Rock and flown out to another station, while Teel was to ride the Rock once more to the Front itself.

He hurried to her quarters.

Aside from a small bathroom area there were just two pieces of furniture, a simple bed and table. She was sitting on the bed studying a data desk. The top button of her uniform was undone; he found his eyes drawn to the tiny triangle of flesh that showed there.

She put down the desk. ‘I knew you would come.’

‘You did?’

‘You have learned about the new orders. Your emotions are confused.’

Tentatively he sat beside her on the bed. ‘I’m not confused. I don’t want to be parted from you.’

‘Do you think I should defy my duty? Or you yours?’

‘No. I just don’t want to lose you.’

Her blue eyes were wide, deep as oceans. ‘It’s not that.  You’ve been to New Earth. Now you know where I come from - what I am. You want to save me, don’t you?’

He was hot, miserable, perplexed. ‘I can’t tell if you are mocking me.’

She took his hand and enclosed it in hers. ‘Go home.’

‘Take me with you,’ he said.

‘What?’

It was as if he was framing the thoughts even as the words emerged from his mouth. ‘To the Front. Give me a posting on the Rock.’

‘That’s absurd. You’re a Commissary - a Novice at that. You don’t have the training.’

He let his voice harden. ‘I could surely be as useful as the twelve-year-old conscripts who will be riding with you.’

‘Do you know what you will face?’

‘I know you will be there.’ He moved his face closer to hers, just a little, until he could feel her breath on his mouth. It was his last voluntary act.

Her passion was primal, like the way she ate, as if after this moment there would be no more to savour. And all through the love-making, and the hours later they spent asleep together, he could sense the strength in her - a strength she held back, as if afraid of damaging him.




IV 

Luca huddled at the bottom of the trench. It was just a gouge scraped roughly in the surface of the Rock.

He stared up at a great stripe of sky that was full of cherry-red light, a sky where immense rocks sailed like clouds. Sometimes they came so close to his own Rock he could actually see people moving on their inverted surfaces. It seemed impossible that such vast objects could be crowded so close. The slightest touch of one of these great jostling rocks against another could crush him and these shallow trenches and chambers, utterly erasing him and any trace to show he had ever existed, scraping clean his life from the universe. He was in a heavily armoured skinsuit, but he felt utterly defenceless. He was just a mote of soft blood and flesh, trapped in this nightmare machinery of churning rock and deadly light.

All of this in utter, inhuman silence, save for the shallow scratch of his own breathing, the constant incomprehensible chatter over his comms.

The Rock itself was a swarm of continual, baffling activity. Troopers crowded constantly past him, great files of them labouring from place to place carrying equipment and supplies. They were blank-faced, dogged, their suits carefully dusted with asteroid dirt in the probably vain hope that such camouflage would help them survive. Sometimes they stepped on Luca’s feet or legs, and he cowered against the dirt in his trench, trying to make himself small and invisible.

Bayla, the trooper on the charge of religious sedition, was with him, though. She had been assigned by Teel to ‘supervise’ him. Luca hadn’t seen anything of Teel herself since they had broken through the last cordon of Navy Spline ships and into the full battle light, and the final preparations had begun. Whatever fantasies he had had of working alongside Teel, of somehow participating in this effort, had long evaporated. The only human comfort he drew was from the warm pressure of Bayla’s leg against his own.

Bayla kept checking a chronometer and consulting lists that scrolled over the surface of her skinsuit sleeve. But every few minutes she took the time to check on Luca. ‘Are you all right?’

‘Yes.’ Again he had to push back to let a file of troopers past. ‘I don’t understand how they can do their jobs.’

‘What else is there to do?’

‘They must be afraid.’

He could see her frown. ‘You learn to live with the fear. Like living with an illness.’

‘A fear of death, or injury?’

‘No, not that.’ She spoke slowly. She seemed serene. ‘It’s more that it might not make sense. You feel you’re in the wrong world, the wrong time. That it shouldn’t be like this. If you let that in, that’s the true fear.’

He didn’t understand, of course.

A patch of Bayla’s sleeve flashed orange. ‘Excuse me.’ Bayla barked a command.

A file of troopers came scurrying through the dirt and took their position. They were carrying tools, he saw. The troopers all seemed small, light. Young, he realised. Bayla held up her  hand, checked the time again - then brought her arm down in a chop. The troopers swarmed up over the side of the trench, using rungs and cables or just footholds gouged into the harder rock.

In response, light stormed.

Some of the troops fell back immediately, limp, like dolls. The rest of the troopers flattened themselves on their bellies in the dirt, under the light, and began to crawl away, face down, out of Luca’s sight. Other troopers came scurrying along the trench with med cloaks. They wrapped up the fallen and took them away, limp bundles that were awkward to handle in the low gravity.

There was a swirl of cubical pixels before Luca. It coalesced into the compact form of Dolo. He wasn’t wearing a skinsuit, and his robe was clean. In this place of dirt and rock and fire he was like a vision of an unattainable paradise. He smiled. ‘How are we bearing up, Novice?’

Luca found it difficult to speak. ‘Those troopers who went out of the trench in the first wave. They were children.’ Perhaps some of them had come from the induction camp on New Earth.

‘Think of it in terms of efficiency. They are agile, easy to command. But they are poor soldiers. They suffer higher casualty rates than their adult counterparts, in part because their lack of maturity and experience leads them to take unnecessary risks. And their young bodies are more susceptible to complications if injured. But little has yet been invested in their training.’

‘So they are expendable.’

‘We are all expendable,’ Dolo said. ‘But some are more expendable than others. They will not suffer, Luca: if it comes, death here is usually rapid. And if they see their fellows fall they will not grieve; their childish empathy has been beaten out of them.’ The Virtual floated closer to Luca, studying his face, close enough for Luca to see the graininess of the pixels. ‘You are still thinking this is inhuman, aren’t you? The evolution of your conscience is proving a fascinating study, Novice. Of course it is inhuman. All that matters are the numbers, the rates of mortality, the probabilities and cost of success. This is a statistical war - as wars have always been.’

There was a piercing whistle-like blast over the comms unit. Virtual Dolo popped out of existence, grinning.

A few of the child soldiers scrambled back over the trench’s lip - a very few, and several of them were nursing injuries. More troops came scurrying like files of rats along the trench. Soon there was a double line of them, most carrying hand weapons or tools, peering up at the sky.

For a few heartbeats everybody was still, waiting.

Bayla was beside Luca, as intent as the rest. Luca whispered to her, ‘What was the last thing you did before we left the bio facility?’

‘I sent my daughter a Virtual.’

A daughter. Sons and daughters, like family life in general, were strictly anti-Doctrinal. ‘Where is she?’

‘On New Earth. I told her how as a baby she laughed when she looked at my face. How she slept in my arms, how we bathed together. I told her that when she grows up and wants to know about me she should ask her father or her aunt. Whatever becomes of me, she must never think of herself as a child without a mother. I will always be watching her.’

‘From your place at Timelike Infinity,’ he hazarded.

‘I want her to be good, and to be the kind of person others would like. But I told her I was sorry that I had been a poor mother, an absent mother. When she was very small she had a doll, a soldier. I carry it with me as a good-luck charm.’ She patted her dust-covered tunic. Luca saw a slight bulge there. ‘This way she is always with me. The last time I saw her was during my last leave on New Earth. She was with the other children. They lined up to wave flags and sing for us. It’s burned in my mind, her face that day. I told her that when she hears of my death she should be happy for me, for I will have achieved my ambition.’

‘You embrace death, but you dream of your family.’

Bayla glanced at him. ‘What else is there to do?’

Another piercing shriek in Luca’s comms unit. No, it was a word, he realised, a word yelled so loud it overwhelmed the system itself. In response there was a muffled roar - more voices, thousands of voices, shouting together, maybe every trooper on the Rock.

Bayla raised her hand again, watching lights flash on her  sleeve. ‘Wait, wait.’ The cherry-red light in the sky was growing brighter, shading to pink. It was like a silent, gathering sunrise, as if the Rock was turning to face some vast source of heat, and the noise rose in response.

Bayla brought her arm chopping down.

The first row of troopers swarmed forward, struggling to get out of the trench. Red light flared. Most of them fell back immediately, broken, limp, gases venting from ruined suits, and the yelling was broken now by screams of pain. Without hesitation the second line pushed after the first. They trampled on the fallen bodies of their comrades, even those who still moved, pushing their way over flesh and dirt to get to the lip of the trench. But they fell back in their turn, as if their bodies were exploding. Yet another line of troopers gathered and began to rush over the lip of the trench.

Suddenly Luca felt swept up, as if a great tide of blood was lifting these yelling troopers into battle. Without conscious thought he tore at the dirt with clumsy hands and hoisted his body out of the trench.

 

He was standing in a flood of light. Hardly anyone was standing with him, of the hundreds who had gone before him. There was a huddled heap of skinsuit every few paces, and bodies drifted helplessly above like moons of this asteroid, out of contact with the surface, to be pierced by relentless flickering beams of crimson light. When he looked back he saw that still another wave of troops was coming out of the trench. They were twitching like dolls as the darting light threaded through them. Soon the next wave were struggling to advance through a space that was clogged with corpses.

Space was sewn with cherry-red beams, a great flat sheet of them that flickered, vanished, came again. When he looked up he could see more of the beams, layer on layer, absolutely straight, that climbed up like a geometrical demonstration. The light crowded space until it seemed there wasn’t room for it all, that the beams must start to cut and destroy each other.

And still people fell, all around him. He had never imagined such things were possible. It was as if he had been transported into some new and unwelcome reality, where the old physical laws didn’t apply—

Somebody punched him in the back.

With agonising slowness, he fell to the dirt. Something landed on top of him. It wasn’t heavy, but he could feel how massive it was; its inertia knocked the wind out of him. For an instant he was pressed face down, staring at the fine-grained asteroid soil and the reflection of his own hollow-eyed face. But still the cherry-red light dazzled him; even when he closed his eyes he could see it.

He twisted and thrashed, pushing the mass off his back. It was a trooper, he saw. She was struggling, convulsing. A crater had been torn in her chest. Blood was gushing out, immediately freezing into glittering crystals, as if she was just pouring herself out into space. Her eyes locked on Luca’s; they were blue like Teel’s, but this was not Teel. Luca, panicking and revolted, thrashed until he had pushed her away.

But without the trooper on his back he was uncovered. Some instinct made him try to dig himself into the dirt. Perhaps he could hide there. But deeper than a hand’s breadth or so the dirt was compact, hardened by aeons, resistant to his scrabbling fingers.

A shadow moved across the light. Luca flinched and looked up. It was a ship, a vast graceful ship silhouetted against the light of battle.

The Xeelee nightfighter was a sycamore seed wrought in black a hundred metres across. The wings swept back from the central pod, flattening and thinning until at their trailing edges they were so fine Luca could see starbreaker fire through them. The Xeelee was swooping low over the asteroid’s surface - impossibly low, impossibly graceful, utterly inhuman. Threads of starbreaker light connected it to the ground, pulses of death dealt at the speed of light. Luca couldn’t tell if their source was the ship or the ground. Where the ship’s shadow passed explosions erupted from the asteroid’s surface, and bodies and bits of equipment were hurled up to go flying into space on neat straight-line trajectories.

Beneath the gaze of that dark bird, Luca felt utterly exposed.

There was a fresh crater not metres away, a scrap of shelter. He closed his eyes. ‘One, two, three.’ He pushed himself to hands and knees and tried a kind of low-gravity crawl, pulling  at the surface with his hands and digging his toes into the dust, squirming over the ground like an insect.

He reached the crater and threw himself into it. But again the low gravity had fooled him, and he took an age to complete his fall.

The massive wing of the nightfighter passed over him. It was only metres above him; if he had jumped up he could have touched it. He felt a tugging, like a tide, passing along his body, and light flared all around him. He clamped his hands over his head and closed his eyes.

The cherry-red light faded, and that odd sensation of tugging passed. He risked looking up. The Xeelee had moved beyond him. It was tracking over the asteroid’s close horizon, setting like a great dark sun, and it dragged a webbing of red light beneath it as it passed.

There was a brief lull. The light of more distant engagements bathed the ground in a paler, more diffuse glow.

Something moved on the ground. It was a trooper, crawling out of a hole a little deeper than Luca’s. He, she, moved hunched over, looking only half human. One leg was dragging. Luca saw now that the trooper had lost a foot, cleanly scythed, and that the lower leg of the skinsuit was tied off by a crude tourniquet. More troopers came clambering out of holes and trenches, or even out of the cover of the bodies of their comrades. They crawled, walked, flopped back towards their trenches.

But the red light erupted again, raking flat across the curved landscape. The beams lanced through the bodies of the wounded as they tried to crawl, and they staggered and fell, cut open and sliced - or they simply exploded, the internal pressure of their bodies destroying them in silent, bloody bursts.

Still Luca was unharmed, as if this withering fire was programmed to avoid him. But, turned around and battered, he didn’t know where his trench was, where he should go. And dust was thrown up around him by silent detonations, obscuring his vision. He saw a brighter light ahead, a cool whiteness, as if seen through a fog of dust and frozen blood. He pulled himself out of the crater and crawled that way.

Again the fire briefly faded. There was no air to suspend the  dust, and as soon as the firing ceased it fell quickly back to the ground, or dispersed into space. As the dust cleared the white light was revealed.

It was no human shelter but the Sugar Lump itself, looming towards the Rock.

The Xeelee emplacement, a huge projection of power, was a cube, shining white, that spun slowly about shifting axes: it was an artefact the size of a small planet, a box that could have contained Earth’s Moon. And it was beautiful, Luca thought, fascinated, like a toy, its faces glowing sheets of white, its edges and corners a geometrical ideal. But its faces were scarred and splashed with rock.

He saw this through a stream of rocks that soared through their complex orbits towards the Sugar Lump. They looked like gravel thrown against a glowing window. But these were asteroids, each like his own Rock, kilometres across or more.

Red light punched through his shoulder. He stared, uncomprehending, as blood founted in a pencil-thin spray, before his suit sealed itself over and the flow stopped. He was able to raise his arm, even flex his fingers, but he couldn’t feel the limb, as if he had been sleeping on it. He could sense the pain, though, working its way through his shocked nervous system.

An explosion erupted not metres away.

A wave of dirt and debris washed him onto his back. At last pain pulsed in his arm, needle-sharp. But the dust cleared quickly, the grains settling out on their millions of parabolas to the surface from which they had been hurled, and the open sky was revealed again.

A face of the Sugar Lump was over him, sliding by like a translucent lid across the world, the edges too remote to see. Asteroids slid past its surface, sparking with weapons’ fire. The plane face itself rippled, holes dilating open like stretching mouths, and more Xeelee ships poured out, nightfighters like darting birds whose wings opened tentatively.

But a new fire opened up from the Rock, a blistering hail of blue-white sparks that hosed into the surface of the Sugar Lump itself. This was fire from a monopole cannon, Luca knew, and those blue-white sparks were point defects in spacetime. The Xeelee craft emerging from the Sugar Lump  tried to open their wings. But the blue sparks ripped into them. One nightfighter went spinning out of control, to plummet back into the face of the Sugar Lump.

These few seconds of closest approach were the crux of the engagement, its whole purpose. Monopoles, point defects, would rip a hole in a nightfighter wing, or a Sugar Lump face. But you had to get close enough to deliver them. And you had to hit the Xeelee craft when they were vulnerable, which meant the few seconds or minutes after the nightfighters had emerged from the Sugar Lump emplacements, when they were slow, sluggish, like baby birds emerging from a nest. That was why you had to get in so close to the Sugar Lump, despite the ferocious fire, and you had to use the precious seconds of closest approach as best you could - and then try to get out before the Xeelee assembled their overwhelmingly superior weaponry. That was why Luca was here; that was why so many were screaming and dying around him.

Luca felt hate well up inside him, hate for the Xeelee and what they had done to mankind, the deaths and pain they had inflicted, the massive distortion of human destiny. And as the human weapons ripped holes in the Xeelee emplacement he roared a visceral cry of loathing and triumph.

But now somebody stood over him, shadowed against the Sugar Lump face.

‘Bayla? Teel?’

A heavy hand reached down, grabbed a handful of his tunic, and hauled Luca up. He was carried across the surface, floppy-limbed, with remarkable speed and efficiency. The sky, still crowded with conflict, rocked above him.

He was hurled into a hole in the ground. He fell through low gravity and landed in darkness on a heap of bodies, a tangle of limbs. Med cloaks were wrapped around the injured, but many of the cloaks glowed bright blue, the colour of death, so that this chamber in the rock was filled with eerie electric-blue shadows.

More bodies poured in after Luca, tumbling on top of him. The mouth of the tunnel closed over, blocking out the light of battle. There was a second of stillness. Luca squirmed, trying to get out from under the heap of bodies.

Then the stomping began. It was exactly as if some immense  boot was slamming down on the asteroid. The people in the chamber were thrown up, dropped back, shaken. Splinters of bright white light leaked into the tunnel through its layers of sealing dirt. Luca found himself rolling, kicked and punched. Ignoring the pain in his shoulder he fought with his fists and feet until he found himself huddled in a corner of wall and floor. He hugged his knees to his chest, making himself a small, hard boulder.

Still the slamming went on. He could feel it in his bones, his very flesh. He closed his eyes. He tried to think of the Conurbation where he had been born, and joined his first cadres. It had been an open place of parks and ruined Qax domes. In the mornings he would run and run, his cloak flapping around his legs, the dewy grass sharp under his bare feet. He had never been more alive - certainly more than now, sealed up in this suit in a hole in the shuddering ground.

He huddled over, dreaming of Earth. Perhaps if he dug deep down inside himself he would find a safe place to live, inside his memory, safe from this war. But still the great stamping went on and on, as he remembered the dew on the grass.

 

Luca. Novice Luca.

He had never understood.

Oh, logically he knew of the endless warfare at the heart of the Galaxy, the relentless deaths, the children thrown into the fire. But he had never understood it, on a deep, human level. So many human dead, he thought, buried in meaningless rocks like this or scattered across space, as if the disc of the Galaxy itself is rotten with our corpses. There they wait until the latest generation joins them, falling down like sparks into the dark.

Luca.

He tried to remember his ambitions, how he used to feel, when the war had been a fascinating exercise in logistics and ideology, a source of endless career opportunities for bright young Commissaries. How could he have been so dazzled by such fantasies?

It was as if a great crime was being committed, out of sight. Whether humans won this war or not, nothing would ever be the same - nothing ever could compensate for the relentless evil being committed here. We’re like those wretched children  on New Earth forced to commit atrocities against those they love, he thought. We can’t go back. Not after what we have done here.

Luca. Luca. ‘. . . Luca. You are alive, like it or not. Look at me, Novice.’

Reluctantly, shedding the last of his cocoon of grass-green memory, he opened his eyes. He was still in the chamber of dirt. There was no light but the dimming glow of med cloaks. Nothing moved; everybody was still. But the stomping had stopped, he realised.

And here was Dolo’s Virtual head, a fuzzy ball of pixels, floating before him, glowing in the dark.

‘I’m in my grave,’ Luca said.

‘Less melodrama, please, Novice. The Navy knows you’re here. They’re on the way to dig you out.’

‘Teel—’

‘Is dead. So is Bayla, our anti-Doctrinal religionist.’ Dolo reeled off more names, everybody Luca could think of in the units he had met. ‘Everybody is dead, except you.’

Teel was dead. He tried to remember his feelings for Teel, that peculiar wistful love reciprocated by her on some level he had never understood. It had been everything in the world to him, he thought, just hours ago, and even after what he had seen of the child soldiers on New Earth and the rest, his head had been full of dreams of fighting alongside her - and, yes, of saving her from this place, just as she had understood. Now it all seemed remote, a memory of a memory, or the memory of a story told by somebody else.

As if they were back in the seminary, Dolo said, ‘Tell me what you are thinking. The surface of your mind.’

‘I have no sense of the true scale of this, the moral scale. I don’t even know what my own life is worth. I’m too small. I’ve nothing to measure it against.’

‘But it was that very scale that saved you. What defence do we have, we feeble humans, against the Xeelee?’

‘None.’

‘Wrong. Listen to me. We are fighting a war on an interstellar scale. The Xeelee push out of the Core; we push them back, endlessly. The Front is a vast belt of friction, right around the Galaxy’s centre, friction between huge wheels spun by the  Xeelee and ourselves, rubbing away lives and material as fast as we can pour them in. It’s been this way, virtually static, for two thousand years.

‘But if you are caught in the middle of it, your defence is numbers. Your defence is statistical. If there are enough of you, even if others are taken, you might survive. We have probably been using such strategies all the way back to the days without fire or tools, on some treeless plain on Earth. When the predators come, let them take her - the slowest, the youngest or oldest, the weakest, the unlucky - but I will survive. Death is life, remember; that was what Teel said: the death of others is my life.’

Luca looked into Dolo’s eyes; the low-quality image had only empty, staring sockets. ‘It is a vermin’s strategy.’

‘We are vermin.’

‘Does the arch still stand?’

‘It is sited on the far side of the asteroid, away from the main weapons sites. Yes, it stands.’

‘Let it be,’ Luca said. ‘The religion. The worship of Poole at Timelike Infinity.’

Dolo’s head pushed closer. ‘Why?’

‘Because it gives the troopers a meaning the dry Doctrines can’t supply. A belief in a simple soldiers’ heaven makes no difference.’

‘But it does make a difference,’ Dolo said quietly. ‘Remember that we need to manage the historical stability of the Expansion. Far from being damaging, I now believe this proto-religion might actually be useful in ensuring that.’ He laughed. ‘We will probably support it, discreetly. Perhaps we will even write some scripture for it. We have before. In the end we don’t care what they think they are fighting for, as long as they fight.’

‘Why?’

‘Why what?’

‘Why do you do this? And—’

‘And why do I so obviously enjoy it? Ha!’ Dolo tipped back his Virtual face. ‘Because it is a kind of exploration, Novice. There will always be another battlefield - another star, even, one day, another Galaxy - and each is much like the last. But here we are exploring the depths of humanity itself. How far  can a human being be degraded and brutalised before something folds up inside? I can tell you, we haven’t reached the bottom of that yet, and we’re still digging.

‘And then there is the war itself, the magnificence of the enterprise. Think about it: we are trying to build a perfect killing machine from soft human components, from swarming animals who evolved in a very different place, very far from here. It is a marvellous intellectual exercise - don’t you think?’

Luca dropped his face. He said, ‘How can we win this war?’

Dolo looked puzzled. ‘But we have no interest in mere winning, but in the perfecting of humanity. And to achieve that we need eternity, an eternal war. Victory is trivial compared to that.’

‘No,’ Luca said.

‘Novice—’

Dirt showered over him. Fragments rained through Dolo’s Virtual, making it flicker. Luca looked up. A machine had broken through the roof of the cavern, revealing the light of the Galaxy Core.

Skinsuited troopers clustered around the hole. One leapt down and just picked up Luca under his shoulders. Luca cried out at the pain of his wound, but he was hoisted up towards the sky and released.

For a second, two, he floated up through the vacuum, as if dreaming.

Then more strong hands caught him. He was wrapped in a med cloak. It snuggled around him and he immediately felt its warmth.

Everywhere he looked he saw more teams digging, and bodies floating out of the dirt. It was as if the whole Rock were a cemetery fifty kilometres across, disgorging its dead. And over his comms system he could hear a great murmuring groan. It was the merging of thousands of voices, he realised, the thousands of wounded that still littered this battered Rock, who themselves were far outnumbered by the dead.

‘No,’ he muttered.

A visored face loomed over him. ‘No what?’

‘We have to find a way to win this war,’ Luca whispered.

‘Sure we do. Save your strength, buddy.’ The med cloak probed at his shoulder. He felt a sharp pain.

And then sleep engulfed him, shutting out the light of the war.

 

The seed inadvertently planted by Dolo and others, in allowing the soldiers’ new religion to survive, took a long time to bear fruit.

In the meantime Luca was right. Humanity had to find a way to win its war before it lost through sheer exhaustion. It was through the slow sedition of Luca and others like him that the victory came about.

But it would take two more bloody millennia before the heroics of what became known as the ‘Exultant generation’ broke the logjam of the Front, and mankind’s forces swept on into the Core itself.

I had a small part to play in that victory. We undying, hidden away, have sometimes seen fit to steer human history. With patience you can make a difference. But mayflies, blind to the long term, are impossible to herd. You never get everything you want.

Still, a victory.

Suddenly the Galaxy was human.

Victorious child soldiers peered around at what they had won, uncomprehending, and wondered what to do next.

 

Mankind sought new purposes.

For the first time in many millennia voyages of discovery, not conquest, were launched. Some even sailed beyond the Galaxy itself.

And even there they found relics of mankind’s complicated history.

Some were almost as old as I am.






PART FIVE

THE SHADOW OF EMPIRE





MAYFLOWER II

AD 5420-24,974




I 

Twenty days before the end of his world, Rusel heard that he was to be saved.

‘Rusel. Rusel . . .’ The whispered voice was insistent. Rusel rolled over, trying to shake off the effects of his usual mild sedative. The room responded to his movement, and soft light coalesced around him. His pillow was soaked with sweat.

His brother’s face was hovering in the air at the side of his bed. Diluc was grinning. The Virtual image made his face look even wider than usual, his nose more prominent.

‘Lethe,’ Rusel said hoarsely. ‘You ugly bastard.’

‘You’re just jealous,’ Diluc said. ‘I’m sorry to wake you. But I just heard - you need to know—’

‘Know what?’

‘Blen showed up in the infirmary.’ Blen was the nanochemist assigned to Ship Three. ‘Get this: he has a heart murmur.’ Diluc’s grin returned.

Rusel frowned. ‘For that you woke me up? Poor Blen.’

‘It’s not that serious. But, Rus - it’s congenital.’

The sedative dulled Rusel’s thinking, and it took him a moment to figure it out.

The five Ships were to evacuate the last, brightest hopes of Port Sol from the path of the incoming peril, the forces of the young Coalition. But they were slower-than-light transports, and would take many centuries to reach their destinations. Only the healthiest, in body and genome, could be allowed aboard a generation starship. And if Blen had a hereditary heart condition—

‘He’s off the Ship,’ Rusel breathed.

‘And that means you’re aboard, brother. You’re the second-best nanochemist on this lump of ice. You won’t be here when the Coalition arrives. You’re going to live!’

Rusel lay back on his crushed pillow. He felt numb.

His brother kept talking. ‘Did you know that families are illegal under the Coalition? Their citizens are born in tanks. Just the fact of our relationship would doom us, Rus! I’m trying to fix a transfer from Five to Three. If we’re together, that’s something, isn’t it? I know it’s going to be hard, Rus. But we can help each other. We can get through this . . .’

All Rusel could think about was Lora, whom he would have to leave behind.

 

The next morning Rusel arranged to meet Lora in the Forest of Ancestors. He took a bubble-wheel surface transport, and set out early.

Port Sol was a planetesimal, an unfinished remnant of the formation of Sol system. Inhabited for millennia, its surface was heavily worked, quarried and pitted, and littered by abandoned towns. The Qax had never come here; Port Sol was a museum, some said, of pre-Occupation days. But throughout Port Sol’s long human usage some areas had been kept pristine, and as he drove Rusel kept to the marked track, to avoid crushing the delicate sculptures of frost that had coalesced here over four billion years.

And visible beyond the close horizon of the ice moon was a squat cylinder, a misty sketch in the faint sunlight. That was Ship Three, preparing for its leap into the greater dark.

This was the very edge of Sol system. The sky was a dome of stars, with the ragged glow of the Galaxy hurled casually across its equator. Set in that diffuse glow was the sun, the brightest star, bright enough to cast shadows, but so remote it was a mere pinpoint. Around the sun Rusel could make out a tiny puddle of light: the inner system, the disc of worlds, moons, asteroids, dust and other debris that had been the arena of all human history before the first interplanetary voyages some three thousand years earlier, and still the home of all but an invisible fraction of the human race. This was a time of turmoil, and today, invisible in that pale glow, humans were fighting and dying. And even now a punitive fleet was ploughing out of that warm centre, heading for Port Sol.

The whole situation was an unwelcome consequence of the liberation of Earth from the alien Qax, just thirteen years  earlier. The Interim Coalition of Governance, the new, ideologically pure and viciously determined central authority that had emerged from the chaos of a newly freed Earth, was already burning its way out through the worlds and moons of Sol system. When the Coalition ships came, the best you could hope for was that your community would be broken up, your equipment impounded, and that you would be hauled back to a prison camp on Earth or its Moon for ‘reconditioning’.

But if a world was found to be harbouring anyone who had collaborated with the hated Qax, the penalties against it were much more extreme. The word Rusel had heard was ‘resurfacing’.

Now the Coalition had turned its attention to Port Sol. This ice moon was governed by five ‘pharaohs’, as they were called locally, an elite group who had indeed collaborated with the Qax - though they described it as ‘mediating the effects of the Occupation for the benefit of mankind’ - and they had received anti-ageing treatments as a reward. So Port Sol was a ‘nest of illegal immortals and collaborators’, the Coalition said, and dispatched its troops to ‘clean it out’. It seemed indifferent to the fact that, in addition to the pharaohs, some fifty thousand people called Port Sol home.

The pharaohs had a deep network of spies on Earth, and they had had some warning of the coming of the Coalition. As the colonists had only the lightest battery of antiquated weaponry - indeed the whole ice moon, a refuge from the Occupation, was somewhat low-tech - nobody expected to be able to resist. But there was a way out.

Five huge Ships were hastily thrown together. On each Ship, captained by a pharaoh, a couple of hundred people, selected for their health and skill sets, would be taken away: a total of a thousand, perhaps, out of a population of fifty thousand, saved from the incoming disaster. There was no faster-than-light technology on Port Sol; these would be generation starships. But perhaps that was as well. Between the stars there would be room to hide.

All these mighty historical forces had now focused down on Rusel’s life, and they threatened to tear him away from his lover.

Lora was waiting for him at the Forest of Ancestors. They  met on the surface, embracing stiffly through their skinsuits. Then they set up a dome-tent and crawled through its collapsible airlock.

In the Forest’s long shadows, Rusel and Lora made love: at first urgently, and then again, more slowly, thoughtfully. In the habs, inertial generators kept the gravity at one-sixth standard, about the same as Earth’s Moon. But there was no gravity control out here in the Forest, and as they clung to each other they drifted in the tent’s cool air, light as dreams.

Rusel told Lora his news.

Rusel was an able nanochemist, he was the right age for Ship crew, and his health and pedigree were immaculate. But unlike his brother he hadn’t been good enough to win the one-in-fifty lottery and make the cut to get a place on the Ships. He was twenty-eight years old: not a good age to die. But he had accepted his fate, so he believed - for Lora, his lover, had no hope of a berth. At twenty she was a student, a promising Virtual idealist but without the mature skills to have a chance of competing for a berth on the Ships. So at least he would be with her, when the sky fell in.

He was honest with himself, and unsentimental; he had never been sure if his noble serenity would have survived the appearance of the Coalition ships in Port Sol’s dark sky. And now, it seemed, he was never going to find out.

Lora was slim, delicate. The population of this low-gravity moon tended to tallness and thin bones, but Lora seemed to him more elfin than most, and she had large, dark eyes that always seemed a little unfocused, as if her attention was somewhere else. It was that sense of other-world fragility that had first attracted Rusel to her.

With blankets bundled over her legs, she took his hand and smiled. ‘Don’t be afraid.’

‘I’m the one who’s going to live. Why should I be afraid?’

‘You’d accepted dying. Now you’ve got to get used to the idea of living.’ She sighed. ‘It’s just as hard.’

‘And living without you.’ He squeezed her hand. ‘Maybe that’s what scares me most. I’m frightened of losing you.’

‘I’m not going anywhere.’

He gazed out at the silent, watchful shapes of the Ancestors. These ‘trees’, some three or four metres high, were stumps with  ‘roots’ that dug into the icy ground. They were living things, the most advanced members of Port Sol’s low-temperature aboriginal ecology. This was their sessile stage. In their youth, these creatures, called ‘Toolmakers’, were mobile, and were actually intelligent. They would haul themselves across Port Sol’s broken ground, seeking a suitable crater slope or ridge face. There they would set down their roots and allow their nervous systems and their minds to dissolve, their purposes fulfilled.

Rusel wondered what liquid-helium dreams might be coursing slowly through the Ancestors’ residual minds. They were beyond decisions now; in a way he envied them.

‘Maybe the Coalition will spare the Ancestors.’

She snorted. ‘I doubt it. The Coalition only care about humans - and their sort of humans at that.’

‘My family has lived here a long time,’ he said. ‘There’s a story that says we rode out with the first colonising wave.’ It was a legendary time, when the engineer Michael Poole had come barnstorming all the way through the system to Port Sol to build his great starships.

She smiled. ‘Most families have stories like that. After thousands of years, who can tell?’

‘This is my home,’ he blurted. ‘This isn’t just the destruction of us, but of our culture, our heritage. Everything we’ve worked for.’

‘But that’s why you’re so important.’ She sat up, letting the blanket fall away, and wrapped her arms around his neck. In Sol’s dim light her eyes were pools of liquid darkness. ‘You’re the future. The pharaohs say that in the long run the Coalition will be the death of mankind, not just of us. Somebody has to save our knowledge, our values, for the future.’

‘But you—’ You will be alone, when the Coalition ships descend. Decision sparked. ‘I’m not going anywhere.’

She pulled back. ‘What?’

‘I’ve decided. I’ll tell Pharaoh Andres, and my brother. I can’t leave here, not without you.’

‘You must,’ she said firmly. ‘You’re the best for the job, believe me; if not the pharaohs wouldn’t have selected you. So you have to go. It’s your duty.’

‘What human being would run out on those he loved?’

Her face was set, and she sounded much older than her  twenty years. ‘It would be easier to die. But you must live, live on and on, live on like a machine, until the job is done, and the race is saved.’

Before her he felt weak, immature. He clung to her, burying his face in the soft warmth of her neck.

Nineteen days, he thought. We still have nineteen days. He determined to cherish every minute.

But as it turned out they had much less time than that.

 

Once again he was woken in the dark. But this time his room lights were snapped full on, dazzling him. And it was the face of Pharaoh Andres that hovered in the air beside his bed. He sat up, baffled, his system heavy with sedative.

‘—thirty minutes. You have thirty minutes to get to Ship Three. Wear your skinsuit. Bring nothing else. If you aren’t there in thirty minutes, twenty-nine forty-five, we leave without you.’

At first he couldn’t take in what she said. He found himself staring at her face. Her head was hairless, her scalp bald, her eyebrows and even her eyelashes gone. Her skin was oddly smooth, her features small; she didn’t look young, but as if her face had sublimated with time, like Port Sol’s ice landscapes, leaving this palimpsest. She was rumoured to be two hundred years old.

‘Don’t acknowledge this message, just move. We lift in twenty-nine minutes. If you are Ship Three crew, you have twenty-nine minutes to get to—’

She had made a mistake: that was his first thought. Had she forgotten that there were still sixteen days to go before the Coalition ships were due? But he could see from her face there was no mistake.

Twenty-nine minutes. He reached down to his bedside cabinet, pulled out a nano pill and gulped it down dry. Reality bleached, becoming cold and stark.

He dragged on his skinsuit and sealed it roughly. He glanced around his room, at his bed, his few pieces of furniture, the Virtual unit on the dresser with its images of Lora. Bring nothing. Andres wasn’t a woman you disobeyed in the slightest particular.

Without looking back he left the room.

The corridor outside was bedlam. A thousand people shared this under-the-ice habitat, and all of them seemed to be out tonight. They ran this way and that, many in skinsuits, some hauling bundles of gear. He pushed his way through the throng. The sense of panic was tangible - and, carried on the recycled air, he thought he could smell burning.

His heart sank. It was obviously a scramble to escape - but the only way off the moon was the Ships, which could take no more than a thousand. Had the sudden curtailing of the time left triggered this panic? In this ultimate emergency had the citizens of Port Sol lost all their values, all their sense of community? What could they hope to achieve by hurling themselves at Ships that had no room for them, but to bring everybody down with them? But what would I do? He could afford the luxury of nobility; he was getting out of here.

Twenty minutes.

He reached the perimeter concourse. Here, surface transports nuzzled against a row of simple airlocks. Some of the locks were already open, and people were crowding in, pushing children, bundles of luggage. His own car was still here, he saw with relief. He pulled open his skinsuit glove and hastily pressed his palm to the wall. The door hissed open.

But before he could pass through, somebody grabbed his arm.

A man faced him, a stranger, short, burly, aged perhaps forty. Behind him a woman clutched a small child and an infant. The adults had blanket-wrapped bundles on their backs. The man wore an electric-blue skinsuit, but his family were in hab clothes.

The man said desperately, ‘Friend, you have room in that thing?’

‘No,’ Rusel said.

The man’s eyes hardened. ‘Listen. The pharaohs’ spies got it wrong. Suddenly the Coalition is only seven days out. Look, friend, you can see how I’m fixed. The Coalition breaks up families, doesn’t it? All I’m asking is for a chance on the Ships.’

‘But there won’t be room for you. Don’t you understand? And even if there were—’ There were to be no children on the Ships at launch: that was the pharaohs’ harsh rule. In the first  years of the long voyage, everybody aboard had to be maximally productive. The time for breeding would come later.

The man’s fist bunched. ‘Listen, friend—’

Rusel shoved the man in the chest. He fell backwards, stumbling against his children. His blanket bundle broke open, and goods spilled on the floor: clothes, diapers, children’s toys.

‘Please.’ The woman approached him, stepping over her husband. She held out a baby. ‘Don’t let the Coalition take him away. Please.’

The baby was warm, soft, smiling. Rusel automatically reached out. But he stopped himself cold, and turned away.

He pushed into his car, slammed shut the door, and stabbed a preset routine into the control panel. The woman with the baby continued to call after him. How could I do that? I’m no longer human, he thought.

The car ripped itself away from the airlock interface, ignoring all safety protocols, and began to haul itself on its bubble wheels up the ramp from the under-the-ice habitat to the surface. Shaking, Rusel opened his visor. He might be able to see the doomed family at the airlock port. He didn’t look back.

It wasn’t supposed to be like this.

Andres’s Virtual head coalesced before him. ‘Sixteen minutes to get to Ship Three. If you’re not there we go without you. Fifteen forty-five. Fifteen forty . . .’

The surface was almost as chaotic as the corridors of the hab, as transports of all types and ages rolled, crawled or jumped. There was no sign of the Enforcers, the pharaohs’ police force, and he was apprehensive about being held up in the crush.

He made it through the crowd and headed for the track that would lead through the Forest of Ancestors to Ship Three. Out here there was a lot of traffic, but it was more or less orderly, everyone heading out the way he was. He pushed the car up to its safety-regulated maximum speed. Even so, he was continually overtaken. Anxiety tore at his stomach.

The Forest, with the placid profiles of the Ancestors glimmering in Sol’s low light, looked unchanged from when he had last seen it, only days ago, on his way to meet Lora. He felt an unreasonable resentment that he had suddenly lost so much time, that his careful plan for an extended farewell to  Lora had been torn up. He wondered where she was now. Perhaps he could call her.

Thirteen minutes. No time, no time.

The traffic ahead was slowing. The vehicles at the back of the queue weaved, trying to find gaps, and bunched into a solid pack.

Rusel punched his control panel and brought up a Virtual overhead image. Ahead of the tangle of vehicles, a ditch had been cut roughly across the road. People swarmed, hundreds of them. Roadblock.

Eleven minutes. For a moment his brain seemed as frozen as Port Sol ice; frantic, bewildered, filled with guilt, he couldn’t think.

Then a heavy-duty long-distance truck broke out of the pack behind him. Veering off the road to the left, it began to smash its way through the Forest. The elegant eightfold forms of the Ancestors were nothing but ice sculptures, and they shattered before the truck’s momentum. It was ugly, and Rusel knew that each impact wiped out a life that might have lasted centuries more. But the truck was clearing a path.

Rusel hauled at his controls, and dragged his car off the road. Only a few vehicles were ahead of him in the truck’s destructive wake. The truck was moving fast, and he was able to push his speed higher.

They were already approaching the roadblock, he saw. A few suit lights moved off the road and into the Forest, to stand in the path of the lead truck; the blockers must be enraged to see their targets evade them so easily. Rusel kept his speed high. Only a few more seconds and he would be past the worst.

But there was a figure standing directly in front of him, helmet lamp bright, dressed in an electric-blue skinsuit, arms raised. As the car’s sensors picked up the figure, its safety routines cut in, and he felt it hesitate. He slammed his palm to the control panel, overriding the safeties. Nine minutes.

He closed his eyes as the car hit the protester.

He remembered the blue skinsuit. He had just mown down the man from the airlock, who had been so desperate to save his family. He had no right to criticise the courage or the morals or the loyalty of others, he saw.

We are all just animals, fighting to survive. My berth on Ship  Three doesn’t make me any better. He hadn’t even had the guts to watch.

Eight minutes. He disabled the safety governors and let the car race down the empty road, its speed ever increasing.

 

He had to pass through another block before he reached Ship Three - but this one was manned by Enforcers. They were in an orderly line across the road, dressed in their bright yellow skinsuit uniforms. Evidently they had pulled back to tight perimeters around the five Ships. At least they were still loyal.

The queuing was agonising. With only five minutes before Andres’s deadline, an Enforcer pressed a nozzle to the car’s window, flashed laser light into Rusel’s face, and waved him through.

Ship Three was directly ahead of him. It was a drum, a squat cylinder about a kilometre across and half as tall. It sat at the bottom of its own crater, for Port Sol ice had been gouged out and plastered roughly over the surface of its hull. It looked less like a ship than a building, he thought, a building coated by thick ice, as if long abandoned. But it was indeed a starship, a ship designed for a journey of not less than centuries, and fountains of crystals already sparkled around its base in neat parabolic arcs: steam from the Ship’s rockets, freezing immediately to ice. People milled at its base, running clumsily in the low gravity, and scurried up ramps that tongued down from its hull to the ground.

Rusel abandoned the car, tumbled out onto the ice and ran towards the nearest ramp. There was another stomach-churning wait as an Enforcer in glowing yellow checked each identity. At last, after another dazzling flash of laser light in his eyes, he was through.

He hurried into an airlock. As it cycled it struck him that as he boarded this Ship, he was never going to leave it again: whatever became of him, this Ship was his whole world, for the rest of his life.

The lock opened. He ripped off his helmet. The light was emergency red, and klaxons sounded throughout the ship; the air was cold, and smelled of fear. Lethe, he was aboard! But there could only be a minute left.

He ran along a cold, ice-lined corridor towards a brighter interior.

He reached an amphitheatre, roughly circular, carpeted by acceleration couches. Andres’s voice boomed from the air: ‘Get into a couch. Any couch. It doesn’t matter. Forty seconds. Strap yourself in. Nobody is going to do it for you. Your safety is your own responsibility. Twenty-five seconds.’ People swarmed, looking for spare couches. The scene seemed absurd to Rusel, like a children’s game.

‘Rus! Rusel!’ Through the throng, Rusel made out a waving hand. It was Diluc, his brother, wearing his characteristic orange skinsuit. ‘Lethe, I’m glad to see you. I kept you a couch. Come on!’

Rusel pushed that way. Ten seconds. He threw himself down on the couch. The straps were awkward to pull around the bulk of his suit.

As he fumbled, he stared up at a Virtual display that hovered over his head. It was a view as seen from the Ship’s blunt prow, looking down. Those tongue ramps were still in place, radiating down to the ice. But now a dark mass boiled around the base of the curving hull: people, on foot and in vehicles, a mob of them closing in. In amongst the mass were specks of bright yellow. Some of the Enforcers had turned on their commanders, then. But others stood firm, and in that last second Rusel saw the bright sparks of weapon fire, all around the base of the Ship.

A sheet of brilliant white gushed out from the Ship’s base. It was Port Sol ice, superheated to steam at tens of thousands of degrees. The image shuddered, and Rusel felt a quivering, deep in his gut. The Ship was rising, right on time, its tremendous mass raised on a bank of rockets.

When that great splash of steam cleared, Rusel saw small dark forms lying motionless on the ice: the bodies of the loyal and disloyal alike, their lives ended in a fraction of a second. A massive shame descended on Rusel, a synthesis of all the emotions that had churned through him since that fateful call of Diluc’s. He had abandoned his lover to die; he had probably killed others himself; and now he sat here in safety as others died on the ice below. What human being would behave that way? He felt the shame would never lift, never leave him.

Already the plain of ice was receding, and weight began to push at his chest.




II 

Soon Port Sol fell away, and even the other Ships were lost against the stars, and it was as if Ship Three was alone in the universe.

In this opening phase of its millennial voyage Ship Three was nothing more than a water rocket, as its engines steadily sublimated its plating of ice and hurled steam out of immense nozzles. But those engines drew on energies that had once powered the expansion of the universe itself. Later the Ship would spin up for artificial gravity and switch to an exotic ramjet for its propulsion, and its true journey would begin.

The heaviest acceleration of the whole voyage had come in the first hours, as the ship hurled itself away from Port Sol. After that the acceleration was cut to about a third standard - twice lunar gravity, twice what the colonists of Port Sol had been used to. For the time being, the acceleration couches were left in place in that big base amphitheatre, and in the night watches everybody slept there, all two hundred of them massed together in a single vast dormitory, their muscles groaning against the ache of the twice-normal gravity.

The plan was that for twenty-one days the Ships would actually head towards the sun. They would penetrate Sol system as far as the orbit of Jupiter, where they would use the giant planet’s gravity field to slingshot them on to their final destinations. It seemed paradoxical to begin the exodus by hurling oneself deep into the inner system, the Coalition’s home territory. But space was big, the Ships’ courses had been plotted to avoid the likely trajectory of the incoming Coalition convoy, and the Ships were to run silently, not even communicating with each other. The chances of them being detected were negligible.

Despite the wearying gravity the first days after launch were busy for everybody. The Ship’s interior had to be rebuilt from its launch configuration to withstand this high-acceleration cruise phase. And the daily routines of the long voyage had to be set up - the most important of them being cleaning.

The Ship was a closed environment and its interior had plenty of smooth surfaces where biofilms, slick detergent-proof cities of bugs, would quickly build up. Not only that, the fall-out of the Ship’s human cargo - flakes of skin, hair, mucus - were seed beds for bacterial growth. All of this had to be eliminated; Captain Andres declared she wanted the Ship to be as clean as a hospital.

The most effective way to achieve that - and the most ‘future-proof’, in Andres’s persistent jargon - was through the old-fashioned application of human muscle. Everybody had to pitch in, even the Captain herself. Rusel put in his statutory half-hour per day, scrubbing vigorously at the walls and floors and ceilings around the nanofood banks that were his primary responsibility. He welcomed the mindlessness of the work; he continued to seek ways in which to distract himself from the burden of thought.

He was briefly ill. In the first couple of weeks, everybody caught colds from everybody else. But the viruses quickly ran their course through the Ship’s small population, and Rusel felt obscurely reassured that he would likely never catch another cold in his life.

A few days after launch Diluc came to find him. Rusel was up to his elbows in slurry, trying to find a fault in a nanofood bank’s waste vent. Working non-stop, Rusel had seen little of his brother. He was surprised by how cheerful Diluc appeared, and how energetically he threw himself into his own work on the air cycling systems. He spoke brightly of his ‘babies’, fans and pumps, humidifiers and dehumidifiers, filters and scrubbers and oxygenators.

In their reaction to the sudden severance of the launch, the crew seemed to be dividing into two rough camps, Rusel thought. There were those like Diluc who were behaving as if the outside universe didn’t exist; they were bright, brash, too loud, their laughter forced. The other camp, to which Rusel felt he belonged, retreated the other way, into an inner darkness, full of complicated shadows.

But today Diluc’s mood seemed complex. ‘Brother, have you been counting the days?’

‘Since launch? No.’ He hadn’t wanted to think about it.

‘It’s day seven. There’s a place to watch. One of the  observation lounges. Captain Andres says it’s not compulsory, but if . . .’

It took Rusel a moment to think that through. Day seven: the day the Coalition convoy was due to reach Port Sol. Rusel flinched from the thought. But one of his worst moments of that chaotic launch day was when he had run down that desperate father and driven on, without even having the courage to watch what he was doing. Perhaps this would atone. ‘Let’s do it,’ he said.

Ship Three, like its four siblings, was a fat torus. To reach the observation lounge the brothers had to ride elevators up through several decks to a point in the Ship’s flattened prow, close to the rim. The lounge, crammed with Virtual generation gear, was already configured for the spin-up phase to come, and most of its furniture was plastered to the walls, which would become the floor. It was big enough for maybe fifty people, and it was nearly full; Rusel and Diluc had to crowd in. Pharaoh Andres - now Captain Andres, Rusel reminded himself - was here, sitting in a deep, heavy-looking chair, front and centre before an immense, shining Virtual.

A ball of ice spun grandly before their eyes. It was Port Sol, of course; Rusel immediately recognised its icy geography of ancient craters, overlaid by a human patterning of quarries and mines, habitats and townships, landing ports. In the inhabited buildings lights shone, defiantly bright in outer-system gloom. It was a sculpture in white and silver, and it showed no sign of the chaotic panic that must be churning in its corridors.

The sight took Rusel’s breath away. Somewhere down there was Lora; it was an almost unbearable thought, and he wished with all his heart he had stayed with her.

The Coalition convoy closed in.

Its ships materialised from the edge of the three-dimensional image, as if sliding in from another reality. The fleet was dominated by five, six, seven Spline warships. Confiscated from the expelled Qax, they were living ships each a kilometre or more wide, their hulls studded with weapons and sensors and crudely scrawled with the green tetrahedron that was the sigil of liberated humanity.

Rusel’s stomach filled with dread. ‘It’s a heavy force,’ he said.

‘They’ve come for the pharaohs,’ Diluc said grimly. ‘The Coalition is showing its power. Images like this are no doubt being beamed throughout the system.’

Then it began. The first touch of the energy beams, cherry-red, was almost gentle, and Port Sol ice exploded into cascades of glittering shards that drifted back to the surface, or escaped into space. Then more beams ploughed up the ice, and structures began to implode, melting, or to fly apart. A spreading cloud of crystals began to swathe Port Sol in a temporary, pearly atmosphere. It was silent, almost beautiful, too large-scale to make out individual deaths, a choreography of energy and destruction.

‘We’ll get through this,’ Diluc muttered. ‘We’ll get through this.’

Rusel felt numbed, no grief, only shame at his own emotional inadequacy. This was the destruction of his home, of a world, and it was beyond his imagination. Worse, Port Sol, which had survived the alien occupation of the solar system, was being devastated by humans. How could such things happen? He tried to focus on one person, on Lora, to imagine what she must be doing if she was still alive: perhaps fleeing through collapsing tunnels, or crowding into deep shelters. But, in the ticking calm of this lounge, with its fresh smell of new equipment, he couldn’t even picture that.

As the assault continued, numbers flickered across the status display, an almost blasphemous tallying of the estimated dead.

 

Even after the trauma of Port Sol, work had to continue on booting up the vital systems that would keep them all alive.

Rusel’s own job, as the senior nanochemist on the Ship, was to set up the nanofood banks that would play a crucial part in recycling waste into food and other consumables like clothing. The work was demanding from the start. The banks were based on an alien technology, nano-devices purloined from the occupying Qax; only partially understood, they were temperamental and difficult.

It didn’t help that of the two assistants he had been promised a share of - most people were generalists in this small, skill-starved new community - only one had made it onto the Ship. It turned out that in the final scramble about ten per cent  of the crew had been left behind; conversely, about ten per cent of those who actually were aboard shouldn’t have been here at all. A few shame-faced ‘passengers’ were yellow-uniformed Enforcers who in the last moments had abandoned their posts and fled to the sanctuary of the Ship’s interior.

The work had to get done anyhow. And it was urgent; until the nanofood was available the Ship’s temporary rations were steadily depleting. The pressure on Rusel was intense. But Rusel was glad of the work, so hard mentally and physically in the high gravity he had no time to think, and when he hit his couch at night he slept easily.

On the fifteenth day Rusel achieved a small personal triumph as the first slab of edible food rolled out of his nano-banks. Captain Andres had a policy of celebrating small achievements, and she was here as Rusel ceremoniously swallowed the first mouthful of his food, and she took the second. There was much clapping and back-slapping. Diluc grinned in his usual huge way. But Rusel, numbed inside, didn’t feel much like celebrating. People understood; half the crew, it was estimated, were still in some kind of shock. He got away from the crush as quickly as he could.

On the twenty-first day the Ship was to encounter Jupiter.

Captain Andres called the crew together in the acceleration-couch amphitheatre, all two hundred of them, and she set up a Virtual display in the air above them. Few of the crew had travelled away from Port Sol before; they craned to see. The sun was just a pinpoint, though much brighter than seen from Port Sol, and Jupiter was a flattened ball of cloud, racked with storm systems like bruises - the result, it was said, of an ancient battle.

The most intriguing sight of all was four sparks of light that slid across the background of stars. They were the other Ships, numbers One, Two, Four and Five; the little fleet would come together at Jupiter for the first time since leaving Port Sol, and the last.

Andres walked though the crowd on their couches, declaiming loudly enough for all to hear, her authority easy and unforced. ‘We pharaohs have been discussing destinations,’ she said. ‘Obviously the targets had to be chosen before we reached Jupiter; we needed to plan for our angles of emergence  from Jupiter’s gravity well. The Coalition is vindictive and determined, and it has faster-than-light ships. It will soon overtake us - but space is big, and five silent-running generation starships will be hard to spot. Even so it’s obviously best to separate, to give them five targets to chase, not just one.

‘So we have five destinations. And ours,’ she said, smiling, ‘is the most unique of all.’

She listed the other Ships’ targets, star systems scattered through the disc of the Galaxy - none closer than five hundred light years. ‘All well within the Ships’ design parameters,’ she said, ‘and perhaps far enough to be safe. But we are going further.’

She overlaid the image of the shining Ships with a ruddy, shapeless mass of mist. ‘This is the Canis Major Dwarf Galaxy,’ she said. ‘Twenty-four thousand light years from Sol. It is the closest of the satellite galaxies - but it is beyond the main Galaxy itself, surely far outside the Coalition’s grasp for the foreseeable future.’

Rusel heard gasps throughout the amphitheatre. To sail beyond the Galaxy? . . .

Andres held her hands up to quell the muttering. ‘Of course such a journey is far in excess of what we planned. No generation starship has ever challenged such distances before, let alone achieved them.’ She stared around at them, fists on hips. ‘But if we can manage a thousand years of flight, we can manage ten, or fifty - why not? We are strong, we are just as determined as the Coalition and its drones - more so, for we know we are in the right.’

Rusel wasn’t used to questioning the pharaohs’ decisions, but he found himself wondering at the arrogance of the handful of pharaohs to make such decisions on behalf of their crew - not to mention the generations yet unborn.

There was no serious protest. Perhaps it was all simply beyond the imagination. Diluc muttered, ‘Can’t say it makes much difference. A thousand years or ten thousand, I’ll be dead in a century, and I won’t see the end . . .’

Andres restored the images of the Ships. Jupiter was expanding rapidly now, and the other Ships were swarming closer.

Andres said, ‘We have discussed names for our vessels. On  such an epic voyage numbers won’t do. Every Ship must have a name! We have named our Ship-homes for great thinkers, and great vessels of the past.’ She stabbed her finger around the Virtual image. ‘Tsiolkovsky. Great Northern. Aldiss. Vanguard.’ She looked at her crew. ‘And as for us, only one name is possible. Like an earlier band of pilgrims, we are fleeing intolerance and tyranny; we sail into the dark and the unknown, carrying the hopes of an age. We are Mayflower.’

You didn’t study history on Port Sol. Nobody knew what she was talking about.

At the moment of closest approach Jupiter’s golden-brown cloudscape bellied over the upturned faces of the watching crew, and the Ships poured through Jupiter’s gravity well. Even now the rule of silence wasn’t violated, and the five Ships parted without so much as a farewell message.

From now on, wherever this invisible road in the sky took her, the second Mayflower was alone.




III 

As the days stretched to weeks, and the weeks to months, Rusel continued to throw himself into work - and there was plenty of it for everybody.

The challenges of running a generation starship were familiar to the crew to some extent, as the colonists of Port Sol had long experience in ecosynthesis, in constructing and sustaining closed artificial environments. But on Port Sol they had had external resources to draw on, the ice, rock and organic chemistry of the ice moon itself. The Ship was now cut off from the outside universe.

So the cycles of air, water and solids would have to be maintained with something close to a hundred per cent efficiency. The sealing of the Ship against leakages was vital, and so nano-machines laboured to knit together the hull. The control of trace contaminants and pests would have to be ferociously tight: more swarms of nano-bots were sent scurrying in pursuit of flakes of hair and skin.

Not only that, the Ship’s design had been hastily thrown together, and the vessel wasn’t even completed on launch. The construction had been a hurried project anyhow, and the  shaving-off of those final ten or twelve days of preparation time, as the Coalition fleet sneaked up in the dark, had made a significant difference. So the crew laboured to complete the ship’s systems in flight.

The most significant difficulty, Rusel believed, was the sudden upping of the design targets. A thousand-year cruise, the nominal design envelope, was one thing. Now it was estimated that, cruising at about half lightspeed, it would take Ship Three fifty times as long to reach Canis Major. Even relativistic time dilation would only make a difference of a few per cent to the subjective duration. As a consequence the tolerances on the Ship’s systems were tightened by orders of magnitude.

There was yet another goal in all this rebuilding. A key lesson of ecosynthesis was that the smaller the biosphere, the more conscious control it would require. The Ship was a much smaller environment than a Port Sol habitat, and that presented problems of stability; the ecological system was poorly buffered and would always be prone to collapse. It was clear that this small, tight biosphere would always have to be consciously managed if it were to survive.

That was manageable as long as the first crew, educated on Port Sol, were in command. But to ensure this in the long term the Ship’s essential systems were to be simplified and automated as far as possible, to reduce the skill level required to maintain them. They couldn’t foresee all that might befall the Ship, and so they were trying to ‘future-proof’ the project, in Andres’s jargon: to reduce the crew to the status of non-productive payload.

As Diluc put it with grim humour, ‘We can’t allow civilisation to fall in here.’

Despite the horror of Port Sol, the hard work, and the daunting timescale Andres had set - which Rusel suspected nobody believed anyhow - the rhythms of human life continued.

Diluc found a new partner, a plump, cheerful woman of about thirty called Tila. Diluc and Tila had both left lovers behind on Port Sol, and Tila had been forced to give up a child. Now they seemed to be finding comfort with each other. Diluc was somewhat put out when they were both hauled into  Andres’s small private office to be quizzed about their relationship, but Andres, after much consulting of genetic maps, approved their continuing liaison.

Rusel was pleased for his brother, but he found Tila a puzzle. Most of the selected crew had been without offspring, back on Port Sol; few people with children, knowing they would have to leave them behind, had even offered themselves for selection. But Tila had abandoned a child. He saw no sign of this loss in her face, her manner; perhaps her new relationship with Diluc, and even the prospect of more children with him in the future, was enough to comfort her. He wondered what was going on inside her head, though.

As for Rusel, his social contacts were restricted to work. He found himself being subtly favoured by Captain Andres, along with a number of others of the Ship’s senior technicians. There was no formal hierarchy on the Ship - no command structure below Andres herself. But this group of a dozen or so, a meritocracy selected purely by proven achievement, began to coalesce into a kind of governing council of the Ship.

That was about as much social life as Rusel wanted. Otherwise he just worked himself to the point of exhaustion, and slept. The complex mass of emotions lodged inside him - agony over the loss of Lora, the shock of seeing his home destroyed, the shame of living on - showed no signs of breaking up. None of this affected his contributions to the Ship, he believed. He was split in two, split between inside and out, and he doubted he would ever heal. In fact he didn’t really want to heal. One day he would die, as so many others had, as Lora probably had; one day he would atone for his sin of survival in death.

Meanwhile there was always the Ship. He slowly widened the scope of his work, and began to develop a feel for the Ship as a whole. As the systems embedded, it was as if the Ship was slowly coming alive, and he learned to listen to the rhythm of its pumps, feel the sighing of its circulating air.

Though Andres continued to use the fanciful name she had given it, Rusel and everybody else thought of it as they always had: as Ship Three - or, increasingly, just the Ship.

 

Almost a year after Jupiter, Andres called her ’council’ of  twelve together in the amphitheatre at the base of the Ship. This big chamber had been stripped of its acceleration couches, and the dozen or so of them sat on temporary chairs in the middle of an empty grey-white floor.

Andres told them she wanted to discuss a little anthropology.

In her characteristic manner she marched around the room, looming over her crew. ‘We’ve had a good year, for which I thank you. Our work on the Ship isn’t completed - in a sense it never will be completed - but I’m now satisfied that Mayflower will survive the voyage. If we fail in our mission, it won’t be the technology that betrays us, but the people. And that’s what we’ve got to start thinking about now.’

Mayflower was a generation starship, she said. By now mankind had millennia of experience of launching such ships. ‘And as far as we know, every last one of them has failed. And why? Because of the people.

‘The most basic factor is population control. You’d think that would be simple enough! The Ship is an environment of a fixed size. As long as every parent sires one kid, on average, the population ought to stay stable. But by far the most common causes of mission loss are population crashes, in which the number of crew falls below the level of a viable gene pool and then shuffles off to extinction - or, more spectacularly, explosions in which too many people eat their way to the hull of their ship and then destroy each other in the resulting wars.’

Diluc said dryly, ‘Maybe that proves it’s just a dumb idea. The scale of the journey is just too big for us poor saps to manage.’

Andres gazed at him challengingly. ‘A bit late to say that now, Diluc!’

‘Of course it’s not just numbers but our population’s genetic health that we have to think about,’ pointed out Ruul. This lanky, serious man was the Ship’s senior geneticist. ‘We’ve already started, of course. All of us went through genetic screening before we were selected. There are only two hundred of us, but we’re as genetically diverse a sample of Port Sol’s population as possible. We should avoid the founder effect - none of us has a genetically transmitted disease to be spread  through the population - and, provided we exert some kind of control over breeding partnerships, we should be able to avoid genetic drift, where defective copies of a gene cluster.’

Diluc looked faintly disgusted. “‘Control over breeding partnerships”? What kind of language is that?’

Andres snapped, ‘The kind of language we’re going to have to embrace if we’re to survive. We must control reproductive strategies. Remember, on this Ship the purpose of having children is not for the joy of it or similar primate rewards, but to maintain the crew’s population levels and genetic health, and thereby to see through our mission.’ She eyed Diluc. ‘Oh, I’m not against comfort. I was human once! But we are going to have to separate companionship needs from breeding requirements.’ She glanced around. ‘I’m sure you are all smart enough to have figured that out for yourselves. But even this isn’t enough, if the mission objectives are to be ensured.’

Diluc said, ‘It isn’t?’

‘Of course not. This is a desperately small universe. We will always rely on the Ship’s systems, and mistakes or deviances will be punished by catastrophe - for as long as the mission lasts. Non-modified human lifespans average out at around a century; we just haven’t evolved to think further. But a century is but a moment for our mission. We must future-proof; I’ve said it over and over. And to do that we will need a continuity of memory, purpose and control far beyond the century-long horizons of our transients.’

Transients: it was the first time Rusel had heard her use that word.

He thought he saw where all this was leading. He said carefully, ‘Port Sol was not a normal human society. With respect. Because it had you pharaohs at its heart.’

‘Yes,’ she said approvingly, her small face expressionless. ‘And that is the key.’ She lifted her hand before her face and studied it. ‘Two centuries ago the Qax Governor made me ageless. Well, I served the Qax - but my deeper purpose was always to serve mankind. I fled Earth, with others, to escape the Qax. Port Sol was always a refuge for the undying. Now I have had to flee Sol system itself to escape my fellow human beings. But I continue to serve mankind. And it is the continuity I provide, a continuity that transcends human timescales, that  will enable this mission to succeed, where even Michael Poole failed.’

Diluc pulled a face. ‘What do you want from us - to worship you as a god?’

There were gasps; you didn’t speak to a pharaoh like that. But Andres seemed unfazed. ‘A god? No - though a little awe from you wouldn’t come amiss, Diluc. And anyhow, it probably won’t be me. Remember, it wasn’t a human agency that gave me my anti-ageing treatments, but the Qax . . .’

The Qax’s own body architecture had nothing in common with humanity’s. They were technically advanced, but their medicinal manipulation of their human subjects was always crude.

‘The success rate was only ever some forty per cent,’ Andres said. She inspected her hand, pulling at slack skin. ‘Oh, I would dearly love to live through this mission, all fifty millennia of it, and see it through to its conclusion. But I fear that’s unlikely to happen.’ She gazed around at them. ‘I can’t do this alone; that’s the bottom line. I will need help.’

Diluc suddenly saw it, and his mouth dropped open. ‘You aren’t serious.’

‘I’m afraid so. It is necessary for the good of the mission that some of the people in this room do not die.’

Ruul the geneticist unfolded his tall frame from his chair. ‘We believe it’s possible. We have the Qax technology.’ Without drama, he held up a yellow pill.

There was a long silence.

Andres smiled coldly. ‘This is no privilege. We can’t afford to die. We must remember, while everybody else forgets.

‘And we must manage. We must achieve total social control - control over every significant aspect of our crew’s lives - and we must govern their children’s lives just as tightly, as far as we can see ahead. Society has to be as rigid as the bulkheads which contain it. Oh, we can give the crew freedom within limits! But we need to enforce social arrangements in which conflict is reduced to negligible, appropriate skill levels kept up - and, most importantly, a duty of maintenance of the Ship is hammered home into every individual at birth. That is why a long-lived elite must ensure perfect continuity and complete control.’

Rusel said, ‘Elite? And what about the rights of those you call the transients? We pharaohs would be taking away all meaningful choice from them - and their children, and their children’s children.’

‘Rights? Rights?’ She loomed over him. ‘Rusel, a transient’s only purpose is to live, reproduce and die in an orderly fashion, thus preserving her genes to the far future. There is no room on this Ship for democracy, no space for love! A transient is just a conduit for her genes. She has no rights, any more than a bit of pipe that carries water from source to sink. Surely you thought this through. When we get to Canis Major, when we find a world to live on, when again we have an environment of surplus - then we can talk about rights. But in the meantime we will control.’ Her expression was complex. ‘But you must see that we will control through love.’

Diluc gaped. ‘Love?’

‘The Qax technology was based on genetic manipulation. We pharaohs were promised that our gift would be passed on to our children. And we had those children! But we pharaohs rarely bred true. I once had a child myself. She did not survive.’ She hesitated, just for a second. Then she went on, ‘But by now there are genes for immortality, or at least longevity, scattered through the human population - even among you. Do you see now why we had to build these arks - why we couldn’t flee and abandon you, or just take frozen zygotes or eggs?’ She spread her hands wide. ‘Because you are my children, and I love you.’

Nobody moved. Rusel thought he could see tears in her stony eyes. She is grotesque, he thought.

Diluc said carefully, ‘Pharaoh, would I be able to bring Tila with me? And our children, if we have them?’

‘I’m sorry,’ she said gently. ‘Tila doesn’t qualify. Besides, the social structure simply wouldn’t be sustainable if—’

‘Then count me out.’ Diluc stood up.

She nodded. ‘I’m sure you won’t be the only one. Believe me, this is no gift I’m offering you. Longevity is a heavy burden.’

Diluc turned to Rusel. ‘Brother, are you coming with me?’

Rusel closed his eyes. The thought of his eventual death had actually been a comfort to him - a healing of his inner wounds, a lifting of the guilt he knew he would carry throughout his life. Now even the prospect of death was being taken away, to  be replaced by nothing but an indefinite extension of duty. But he had to take it on, he saw. As Lora herself had told him, he had to live on, like a machine, and fulfil his function. That was why he was here; only that way could he atone.

He looked up at Diluc. ‘I’m sorry,’ he said.

Complex emotions crossed his brother’s face: anger, despair, perhaps a kind of thwarted love. He turned and left the room.

Andres behaved as if Diluc had never existed.

‘We will always have to combat cultural drift,’ she said. ‘It is the blight of the generation starship. Already we have some pregnancies; soon we will have the first children, who will live and die knowing nothing but this Ship. And in a few generations - well, you can guess the rest. First you forget where you’re going. Then you forget you’re going anywhere. Then you forget you’re on a damn ship, and start to think the vessel is the whole universe. And so forth! Soon nothing is left but a rotten apple full of worms, falling through the void. Even the great engineer Michael Poole suffered this; a fifteen-hundred-year generation starship he designed - the first Great Northern - barely limped home. Oh, every so often you might have a glorious moment as some cannibalistic savage climbs the decks and peers out in awe at the stars, but that’s no consolation for the loss of the mission.

‘Well, not this time. You engineers will know we’re almost at the end of our GUTdrive cruise phase; the propellant ice is almost exhausted. And that means the Ship’s hull is exposed.’ She clapped her hands - and, to more gasps from the crew, the amphitheatre’s floor suddenly turned transparent.

Rusel was seated over a floor of stars; something inside him cringed.

Andres smiled at their reaction. ‘Soon we will leave the plane of the Galaxy, and what a sight that will be. In a transparent hull our crew will never be able to forget they are on a Ship. There will be no conceptual breakthroughs on my watch!’




IV 

With the ice exhausted, the Ship’s banks of engines were shut down. From now on a dark matter ramjet would provide a comparatively gentle but enduring thrust.

Dark matter constituted most of the universe’s store of mass, with ‘light matter’ - the stuff of bodies and ships and stars - a mere trace. The key advantage of dark matter for the Ship’s mission planners was that it was found in thick quantities far beyond the visible disc of the Galaxy, and would be a plentiful fuel source throughout the voyage. But dark matter interacted with its light counterpart only through gravity. So now invisible wings of gravitational force unfolded ahead of the Ship. Spanning thousands of kilometres, these acted as a scoop to draw dark matter into the hollow centre of the torus-shaped Ship. There, concentrated, much of it was annihilated and induced to give up its mass-energy, which in turn drove a residuum out of the Ship as reaction mass.

Thus the Ship ploughed on into the dark.

Once again the Ship was rebuilt. The acceleration provided by the dark matter ramjet was much lower than the ice rockets, and so the Ship was spun about its axis, to provide artificial gravity through centrifugal force. It was an ancient solution and a crude one - but it worked, and ought to require little maintenance in the future.

The spin-up was itself a spectacular milestone, a great swivelling as floors became walls and walls became ceilings. The transparent floor of the acceleration-couch amphitheatre became a wall full of stars, whose cool emptiness Rusel grew to like.

Meanwhile the new ‘Elders’, the ten of them who had accepted Andres’s challenge, began their course of treatment. The procedure was administered by geneticist Ruul and a woman called Selur, the Ship’s senior doctor. The medics took the process slowly enough to catch any adverse reactions, or so they hoped. For Rusel it was painless enough, just injections and tablets, and he tried not to think about the alien nano-probes embedding themselves in his system, cleaning out ageing toxins, repairing cellular damage, rewiring his very genome.

His work continued to be absorbing, and when he had spare time he immersed himself in studies. All the crew were generalists to some degree, but the ten new Elders were expected to be a repository of memory and wisdom far beyond a human lifespan. So they all studied everything, and they learned from each other.

Rusel began with the disciplines he imagined would be most essential in the future. He studied medicine; anthropology, sociology and ethics; ecosynthesis and all aspects of the Ship’s life-support machinery; the workings of the Ship’s propulsion systems; techniques of colonisation; and the geography of the Galaxy and its satellites. He also buttonholed Andres herself and soaked up her knowledge of human history. Meanwhile, Qax-derived nano-systems were so prevalent throughout the Ship that Rusel’s own expertise was much in demand.

His days passed in a dream, as if time itself flowed differently for him now. His major goal continued to be to use up as much of his conscious time as possible with work. The studying was infinitely expandable, and very satisfying to his naturally acquisitive mind. He found he was able to immerse himself in esoteric aspects of one discipline or another for days on end, as if he was an abstract intellect, almost forgetting who he was.

The Elders’ placid lives were not without disturbance, however. The Qax biotechnology was far from perfect. In the first year of treatment one man suffered kidney failure; he survived, but had to be taken out of the programme.

And it was a great shock to all the Elders when geneticist Ruul himself succumbed to a ferocious cancer, as the technological rebuilding of his cells went awry.

The day after Ruul’s death, as the Elders adjusted to the loss of his competence and dry humour, Rusel decided he needed a break. He walked out of the Elders’ huddled quarters and through the body of the Ship, heading for the area where his brother had set up his own home with Tila.

On all the Ship’s cylindrical decks, the interior geography had been filled by corridors and cabins, clustered in concentric circles around little open plazas - ‘village squares’. Rusel knew the social theory: the Ship was supposed to be loosely partitioned into village-sized communities, but he quickly got lost in the detail; the layout of walls and floors and false ceilings was changed again and again as the crew sorted out their environment.

At last he came to the right doorway on the right corridor. He was about to knock when a boy, aged about five with a shock of thick black hair, rocketed out of the open door and  ran between Rusel’s legs. The kid wore a bland Ship’s-issue coverall, long overdue for recycling judging by its grime.

This must be Tomi, Rusel thought, Diluc’s eldest. Child and Elder silently appraised each other. Then the kid stuck out his tongue and ran back into the cabin.

In a moment Diluc came bustling out of the door, wiping his hands on a towel. ‘Look, what in Lethe’s going on—Rusel! It’s you. Welcome, welcome!’

Rusel embraced his brother. Diluc smelt of baby sick, cooking and sweat, and Rusel was shocked to see a streak of grey in his brother’s hair. Perhaps Rusel had been locked away in his studies longer than he had realised.

Diluc led Rusel into his home. It was a complex of five small interconnected cabins, including a kitchen and bathroom. Somebody had been weaving tapestries; gaudy, space-filling abstract patterns filled one wall.

Rusel sat on a sofa adapted from an acceleration couch, and accepted a slug of some kind of liquor. He said, ‘I’m sorry I frightened Tomi. I suppose I’ve let myself become a stranger.’

Diluc raised an eyebrow. ‘Two things about that. Not so much “stranger” as “strange”.’ He brushed his hand over his scalp.

Rusel involuntarily copied the gesture, and felt bare skin. He had long forgotten that the first side-effect of the pharaoh treatment had been the loss of his hair; his head was as bald as Andres’s. Surrounded all day by the other Elders, Rusel had got used to it, he supposed. He said dryly, ‘Next time I’ll wear a wig. What’s the second thing I got wrong?’

‘That isn’t Tomi. Tomi was our first. He’s eight now. That was little Rus, as we call him. He’s five.’

‘Five?’ But Rusel had attended the baby Rusel’s naming ceremony. It seemed like yesterday.

‘And now we’re due for another naming. We’ve missed you, Rus.’

Rusel felt as if his life was slipping away. ‘I’m sorry.’

Tila came bustling in, with an awestruck little Rus in tow, and an infant in her arms. She too seemed suddenly to have aged; she had put on weight, and her face was lined by fine wrinkles. She said that Tomi was preparing a meal - of course Uncle Rusel would stay to eat, wouldn’t he? - and she sat down with the men and accepted a drink.

They talked of inconsequentials, and of their lives.

Diluc, having stormed out of Andres’s informal council, had become something of a leader in his own new community. Andres had ordered that the two-hundred-strong crew should be dispersed to live in close-knit ‘tribes’ of twenty or so, each lodged in a ‘village’ of corridors and cabins. There were to be looser links between the tribes, for such purposes as finding marriage or breeding partners. Thus the Ship was united in a single ‘clan’. Andres said this social structure was the most common form encountered among humans ‘in the wild’, as she put it, all the way back to pretechnological days on Earth, and was the most likely to be stable in the long run. Whether or not that was true, things had stayed stable so far.

Andres had also specified the kind of government each tribe should aspire to. In such a small world each individual should be cherished for her unique skills, and for the value of the education invested in her. People were interdependent, said Andres, and the way they governed themselves should reflect that. Even democracy wouldn’t do, as in a society of valued individuals the subjection of a minority to the will of a majority must be a bad thing. So Diluc’s tribe ran by consensus.

‘We talk and talk,’ Diluc said with a rueful grin, ‘until we all agree. Takes hours, sometimes. Once, the whole of the night watch.’

Tila snorted. ‘Don’t tell me you don’t like it that way. You always did like the sound of your own voice!’

The most important and difficult decisions the tribe had to make concerned reproduction, Most adults settled down into more-or-less monogamous marriages. But there had to be a separation between marriages for companionship and liaisons for reproduction; the gene pool was too small to allow matings for such trivial reasons as love.

Diluc showed Rusel a draft of a ‘social contract’ he was preparing to capture all this. ‘First, on reaching adulthood you submit yourself to the needs of the group as a whole. For instance your choice of career depends on what we need as much as what you want to do. Second, you agree to have kids only as the need allows. If we’re short of the optimum population level, you might have three or four or five, whether you want them or not, to bring up the numbers; if we’re over the  target, you might have none at all and die childless. Third, you agree to postpone parenthood for as long as possible, and to keep working as long as possible. That way you maximise the investment the tribe has made in educating you. Fourth, you can select your own breeding-spouse, who may be the same as your companionship-spouse—’

‘We were lucky,’ Tila said fervently.

‘But she can’t be closer than a second cousin. And you have to submit to having your choice approved by the Elders. That’s you.’ He grinned at Rusel. ‘Your match will be screened for genetic desirability, and to maximise the freshness of the gene pool - all of that. And finally, if despite everything you’re unlucky enough to have been born with some inheritable defect that might, if propagated, damage the Ship’s chances of completing its mission, you agree not to breed at all. Your genetic line stops with you.’

Rusel frowned. ‘That’s eugenics.’

Diluc shrugged. ‘What else can we do?’

Diluc hadn’t studied Earth history, as Elder-educated Rusel now had, and without that perspective, Rusel realised, that word carried for him none of the horrific connotations it had once borne. As Diluc had implied, they had little choice anyhow given the situation they were in. Besides, eugenics through arranged couplings was lower-tech than genetic engineering: more future-proofing.

Rusel studied the draft contract. ‘And what happens if somebody breaks the rules?’

Diluc was uncomfortable; suddenly Rusel was aware that he was an Elder, as well as this man’s brother. ‘We’ll cross that bridge when we come to it,’ Diluc said. ‘Look, Rus, we don’t have police here, and we don’t have room for jails. Besides, everybody really is essential to the community as a whole. We can’t coerce. We work by persuasion; we hope that such situations will be easily resolved.’

Diluc talked of personal things too: of the progress of his boys at school, how Tomi had always hated the hour’s wall-cleaning he had to put in each day, while little Rus loved it for the friends he was making.

‘They are good kids,’ Rusel said.

‘Yes. And you need to see more of them,’ Diluc said  pointedly. ‘But, you know, Rus, they’re not like us. They are the first Shipborn generation. They are different. To them, all our stories of Port Sol and Canis Major are so many legends of places they will never see. This Ship is their world, not ours: we, born elsewhere, are aliens here. You know, I keep thinking we’ve bitten off more than we can chew. For all Andres’s planning, already things are drifting. No wonder generation starships always fail!’

Rusel tried to respond to their openness by giving them something of himself. But he found he had little to say. His mind was full of studying, but there was very little human incident in his life. It was if he hadn’t been alive at all, he thought with dismay.

Diluc was appalled to hear of Ruul’s death. ‘That pompous geneticist - I suppose in a way it’s fitting he should be the first to go. But don’t let it take you, brother.’ Impulsively he crossed to Rusel and rested his hand on his brother’s shoulder. ‘You know, all this is enough for me: Tila, the kids, the home we’re building together. It’s good to know that our lives serve a higher goal, but this is all I need to make me happy. Maybe I don’t have much imagination, you think?’

Or maybe you’re more human than I am, Rusel thought. ‘We must all make our choices,’ he said.

Diluc said carefully, ‘But you can still make a different choice.’

‘What do you mean?’

He leaned forward. ‘Why don’t you give it up, Rus? This crappy old Qax nano-medicine, this dreadful anti-ageing - you’re still young; you could come out of there, flush the shit out of your system, grow your hair back, find some nice woman to make you happy again . . .’

Rusel tried to keep his face expressionless, but he failed.

Diluc backed off. ‘Sorry. You still remember Lora.’

‘I always will. I can’t help it.’

‘We’ve all been through an extraordinary experience,’ Tila said. ‘I suppose we all react differently.’

‘Yes.’ Tila, he remembered, had left behind a child.

Diluc looked into his eyes. ‘You never will come out, will you? Because you’ll never be able to cast off that big sack of guilt on your back.’

Rusel smiled. ‘Is it that obvious?’

Tila was a gracious hostess. She perceived his discomfort, and they began to talk of old times, of the days on Port Sol. But Rusel was relieved when Tomi came in to announce that the meal was ready, relieved to hurry through the food and get away, relieved to shut himself away once more in the bloodless monastic calm of his studying.




V 

He would remember that difficult visit again, much later, when a boy came to find him.

As time passed, the Elders withdrew further from the crew. They requisitioned their own sealed-off living area. It was close to the Ship’s axis where the artificial gravity was a little lower than further out, a sop to muscles and bones expected to weaken with the centuries. Andres humorously called this refuge the ‘Cloister’. And the Elders were spared the routine chores, even the cleaning, to which the rest of the crew were subject. Soon it was hard to avoid the feeling that the crew were only there to serve the Elders.

Of course it was all part of Andres’s grand social design that there should eventually be an ‘awe gap’, as she put it, between Elders and transients. But Rusel wondered if a certain distancing was inevitable anyhow. The differential ageing of transients and Elders became apparent surprisingly quickly. When an Elder met a transient she saw a face that would soon crumble with age and vanish, while the transient saw a mysteriously unchanging figure who would see events that transpired long after the transient was dead. Rusel watched as friendships dissolved, even love affairs evaporated, under this stress.

However the increasingly isolated Elders, thrown on each other’s company, were no chummy club. They were all bright, ambitious people; they wouldn’t have been filtered out for Andres’s inner circle otherwise, and there was always a certain tension and bickering. Doctor Selur remarked sourly that it was like being stuck with a bunch of jealous academics, for ever.

But the Elders were also cautious of each other, Rusel thought. Always at the back of his mind was the thought that  he would have to live with these people for a long time. So he strove not to make any enemies - and conversely not to get too close to anyone. Eternity with a lover was one thing, but with an ex-lover it would be hellish. Better that things were insipid, but tolerable.

Life settled down. In the calm of the Cloister, time passed smoothly, painlessly.

One day a boy came knocking timorously, asking for Rusel. He was aged about sixteen.

Rusel thought he recognised him. He had spent a long time on his own, and his social skills were rusty, but he tried to focus and greet the boy warmly. ‘Tomi! It’s so long since I saw you.’

The boy’s eyes were round. ‘My name is Poro, sir.’

Rusel frowned. ‘But that day I came to visit - you made us all a meal, me and Diluc and Tila, while little Rus played . . .’ But that was long ago, he told himself, he wasn’t sure how long, and he fell silent.

The boy seemed to have been prepared for this. ‘My name is Poro,’ he said firmly. ‘Tomi was—’

‘Your father.’

‘My grandfather.’

So this was Diluc’s great-grandson. Lethe, how long have I spent inside this box?

The boy was looking around the Cloister. His eyes were unblinking, his mouth pulled back in a kind of nervous grin. None of the Elders was hot on empathy, especially with transients, but suddenly Rusel felt as if he saw this place through this child’s eyes.

The Cloister was like a library, perhaps. Or a hospital room. The Elders sat in their chairs or walked slowly through the silence of the room, their every step calculated to reduce the risk of harm to their fragile, precious bodies. It had been this way since long before Poro had been born, these musty creatures pursuing their cold interests. And I, who once loved Lora when she wasn’t much older than this child, am part of this dusty stillness.

‘What do you want, Poro?’

‘Diluc is ill. He is asking for you.’

‘Diluc . . . ?’

‘Your brother.’

It turned out that Diluc was more than ill; he was dying.

So Rusel went with the boy, stepping outside the confines of the Cloister for the first time in years.

He wasn’t at home out here any more. The original crew had died off steadily, following a demographic curve not terribly different to that they would have endured had they remained on Port Sol. Rusel had grown used to seeing faces he had known since childhood crumple with age and disappear before him. Still, it had been a shock when that first generation reached old age - and, since many of them had been around the same age at launch, their deaths came in a flood.

He knew none of the faces of the younger transients. Everything about the new generations was different: the way they rebuilt the Ship’s internal architecture, their manner with each other, the way they wore their hair - even their language, which was full of a guttural slang. The transients knew him, though, even the youngest. They stared at him with curiosity, or irreverence - or, worst of all, awe.

The basic infrastructure of the Ship itself, of course, remained unchanged. In a way he came to identify with that level of reality much more than with the flickering, fast-paced changes wrought by the transients. Though his senses were slowly dulling - the Qax treatment had slowed his ageing but not stopped it entirely - he felt he was becoming more attuned to the Ship’s subtle vibrations and noises, its mechanical moods and joys. Transients came and went, fiddling with the partitions, and the other Elders were awkward old cusses, but the Ship itself was his constant friend, demanding only his care.

As they walked he saw that the boy had a bruise on his forehead. ‘What happened to you?’

‘Punishment.’ Poro averted his eyes, ashamed. One of his teachers had whacked him with a ruler for ‘impudence’, which turned out to mean asking too-deep questions.

A paradox was emerging in the philosophy of education aboard the Ship. It had been quickly found that learning needed to be restrictive, and that curiosity couldn’t be allowed to go unchecked. The students had to be bright and informed enough to be able to maintain the Ship’s systems. But there  was no room for expansion or innovation. There was unusually only one way to do things: you learned it that way.

It was necessary, Rusel knew. You couldn’t have people tinkering. So you learned only what you needed to know, and were taught not to ask any more, not to explore. But he didn’t like the idea of battering students into submission for the ’crime’ of curiosity. Perhaps he would have a word with Andres about it, get a new policy formulated.

They reached Diluc’s corridor-village.

Before he could see his brother he had to be met by a series of tribe worthies. Burly men and women in drab Ship’s-issue clothing, they gathered with solemn expressions. Their greetings were lengthy and complicated. The transients seemed to be evolving elaborate rituals to be used on every social occasion: meeting, parting, taking meals. Rusel could see the value of such rituals, which used up time, and reduced social friction. But it was hard to keep up with the ever-changing rules. The only constant was that these politeness games always got more elaborate - and it was very easy to get something wrong and give offence.

The worthies looked concerned at the prospective loss of Diluc, as well they might.

Andres’s imposition of ‘rule-by-consensus’ had been less than effective. In some of the Ship’s dozen or so tribes, there was endless jaw-jaw that paralysed decision-making. Elsewhere strong individuals had begun to grasp power, more or less overtly. Andres wasn’t too concerned as long as the job got done, the basic rules obeyed: whoever was in command among the transients had to get the approval of the Elders anyhow, and so Andres and her team were still able to exert a moderating influence.

The situation in Diluc’s tribe had been more subtle, though. As the brother of an Elder Diluc had had a unique charisma, and he had used that power to push his peers to conclusions they might not otherwise have reached. He had been a leader, but of the best sort, Rusel thought, leading from the back, invisibly. Now he was about to be taken away, and his people knew they would miss him.

With the worthies out of the way, the Elder was presented to Diluc’s children, grandchildren, great-grandchildren. All of  them went through more elaborate transient-to-Elder rituals, even the smallest children, with an unsmiling intensity Rusel found disturbing.

At last, with reluctance, he entered Diluc’s apartment. The rooms were much as he remembered them, though the tapestries on the wall had changed.

Tila was still alive, though she was bent, her hair white, and her face a crumpled mask. ‘Thank you for coming,’ she whispered, and she took Rusel’s hands in her own. ‘There are so few of us left, you know, so few not Shipborn. And he did keep asking for you.’

Rusel pressed her hand, reserved, awkward. He felt out of practice with people, with emotions; before this broken-hearted old woman he felt utterly inadequate.

Diluc himself lay on a bed, covered by a worn blanket. Rusel was shocked by how his brother had imploded with age. And he could see, even through the blanket, the swelling of the stomach tumour that was killing him.

He had thought Diluc was sleeping. But his brother opened one eye. ‘Hello, Rusel,’ he said, his voice a croak. ‘You bastard.’

‘I’m sorry—’

‘You haven’t been here in fifty years.’

‘Not that long.’

‘Fifty years! Fifty years! It’s not as if—’ He broke up in coughing. ‘As if it’s that big a Ship . . .’

They talked, as they had talked before. Diluc told rambling anecdotes about his grandchildren and great-grandchildren, all properly genetically selected, all wonderful kids.

Rusel had to tell him of a cull of the Elders.

It had had a variety of causes, according to Doctor Selur, but Andres had sniffed at that. ‘I’ve seen it before. Call it a death wish,’ she had said. ‘You reach an age where your body knows it’s time to die. You accept it. Maybe it’s some kind of neural programming, a comfort as we face the inevitable.’ She cackled; she was ageing too, and was now toothless. ‘The Qax treatments don’t do anything about it. And it carries away more would-be immortals than you’d imagine. Strange, isn’t it? That longevity should turn out to be a matter of the mind as much as the body.’

Rusel had spent some years in faint trepidation, wondering  if and when his own dark-seeking mental programming might kick in. But it never did, and he wondered if he had some unsuspected strength - or, perhaps, a deficiency.

Now Diluc grimaced. ‘So even immortals die.’ He reached out his hand. Rusel took it; the bones were frail, the flesh almost vanished. ‘Look after them,’ Diluc said.

‘Who?’

‘Everybody. You know. And look after yourself.’ He looked up at his brother, and Rusel saw pity in his brother’s eyes - pity for him, from a withered, dying man.

He could bear to stay only a few minutes more. He would never see his brother again.

He tried to talk over his feelings about Diluc’s death with the Captain. But Andres was dismissive. ‘Diluc was a coward who shunned his duty,’ she said. ‘Anyhow, better when the first crew have all gone. They always saw us as peers, to some extent. So they resisted our ideas, our leadership; it was natural. We’re totally alien to the new sort, and that will make them more malleable.

‘And the new lot never suffered the trauma of seeing Port Sol trashed before their eyes. The psychological trauma ran deep, Rusel; you aren’t the only one . . . This new batch are healthier, adjusted to the environment of the Ship, because they’ve known nothing else. When there’s only them left, we’ll be able to get things shaken down properly around here at last. You’ll see.’

With relief Rusel returned to his studies, away from the complications of humanity. Once more time flowed smoothly past him, and that difficult day receded down the dimming corridors of his memory.

No more relatives came to see him, ever again.




VI 

‘. . . Rusel. Rusel!’ The voice was harsh - Andres’s voice.

Sleep was deep these days, and it took him an age to emerge. And as he opened himself to the light he swam up through layers of dream and memory, until he became confused about what was real and what wasn’t. He always knew where he was, of course, even in his deepest sleep. He was on the Ship, his drifting tomb. But he could never remember when he was.

He tried to sit up. The Couch responded to his feeble movements, and its back smoothly lifted him upright. He peered around in the dim, golden light of the Cloister. There were three Couches, great bulky mechanical devices half bed and half medical support system: only three, because only three of the Elders stayed alive.

Somebody was moving around him. It was a transient, of course, a young woman, a nurse. He didn’t recognise her; she was new since he’d last been awake. She kept her eyes averted, and her hands fluttered through an elaborate greetings-with-apology ritual. He dismissed her with a curt gesture; you could eat up your entire day with such flim-flam.

Andres was watching him, her eyes sharp in her ruin of a face. She looked like a huge bug in her cocoon of blankets.

‘Well?’ he snapped.

‘You are drooling,’ she said mildly. ‘Not in front of the transients, Rusel.’

Irritated, he wiped his chin with his sleeve.

‘Oh,’ she said, her tone unchanged, ‘and Selur died.’

That news, so casually delivered, was like a punch in the throat. He turned clumsily, weighed down by blankets and life-sustaining equipment. The doctor’s Couch was surrounded by transients who were removing her mummy-like body. Working in silence, cautiously, reverently, they were trembling, he saw dimly.

‘I never did like her much,’ Rusel said.

‘You’ve said that before. Many times.’

‘I’ll miss her, though.’

‘Yes. And then there were two. Rusel, we need to talk. We need a new strategy to deal with the transients. We’re supposed to be figures of awe. Look at us. Look at poor Selur! We can’t let them see us like this again.’

He glanced cautiously at the transient nurses.

‘Don’t worry,’ Andres said. ‘They can’t understand. Linguistic drift. I don’t think we should allow transients in here any more. The machines can sustain us. Lethe knows there are enough spare parts, now we have so many empty Couches! What I suggest is—’

‘Stow it,’ he said crossly. ‘You’re always the same, you old witch. You always want to jam a solution down my throat  before I even know what the problem is. Let me gather my thoughts.’

‘Stow it, stow it,’ she parroted, grotesquely.

‘Shut up.’ He closed his eyes to exclude her, and laid back in his Couch. Through the implant in the back of his skull he allowed data from his body, the Ship, and the universe beyond filter into his sensorium.

His body first, of course, the slowly failing biomachinery that had become his prison. The good news was that, more than two centuries after his brother’s death, his slow ageing had bottomed out. Since he had last checked - Lethe, all of a month ago, it seemed like yesterday, how long had he slept this time? - nothing had got significantly worse. But he was stuck in the body of a ninety-year-old man, and a frail old man at that. He slept almost all the time, his intervals of lucidity ever more widely separated, while the Couch fed him, removed his waste, gently turned him to and fro and manipulated his stick-thin limbs. Oh, and every few weeks he received a blood transfusion, an offering to the Elders from the grateful transients outside the Cloister. He may as well have been a coma victim, he thought grumpily.

His age was meaningless, his condition boring. Briskly he moved on.

His Virtual viewpoint roamed through the Ship. Despite the passage of centuries, the physical layout of the corridor-village that had been Diluc’s was the same, save for detail, the same knots of corridors around the ‘village square’. But the people had changed, as they always did, youth blossoming, old age crumbling.

The Autarch he remembered from his last inspection was still in place. He was a big bruiser who called himself Ruul, in subtle defiance of various inhibitions against taking the name of an Elder, even one long dead. He at least didn’t look to have aged much since Rusel’s last inspection. Flanked by two of his wives, Ruul received a queue of supplicants, all seeking the Autarch’s ’wisdom’ concerning some petty problem or other. Ruul’s judgements were brisk and efficient, and as Rusel listened - though the time-drifted language was hard to decipher - he couldn’t spot any immediate errors of doctrine in the Autarch’s summary harshness.

He allowed his point of view to move on.

He watched the villagers go about their business. Four of them were scrubbing the walls clean of dirt, as they took turns to do every day. Two plump-looking worthies were discussing a matter of etiquette, their mannerisms complex and time-consuming. There were some new bits of artwork on the walls, many of them fool-the-eye depth-perspective paintings, designed to make the Ship’s corridors look bigger than they were. One woman was tending a ‘garden’ of bits of waste polymer, combing elaborate formations into it with a small metal rake. These transients, Shipborn for generations, had never heard of Zen gardens; they had rediscovered this small-world art form for themselves.

A little group of children was being taught to disassemble and maintain an air-duct fan; they chanted the names of its parts, learning by rote. They would be taught nothing more, Rusel knew. There was no element of principle here: nothing about how the fan as a machine worked, or how it fitted into the greater systems of the Ship itself. You only learned what you needed to know.

As he surveyed the village, statistics rolled past his enhanced vision in a shining column. Everything was nominal, if you took a wider perspective. Maintenance routines were being kept up satisfactorily. Reproduction rules, enforced by the Autarch and his peers in the other villages, were largely being adhered to, and there was a reasonable genetic mix.

The situation was stable. But in Diluc’s village, only the Autarch was free.

Andres’s uncharacteristically naïve dream of respectful communities governing themselves by consensus had barely outlasted the death of Diluc. In the villages strong characters had quickly taken control, and in most cases had installed themselves and their families as hereditary rulers. Andres had grumbled at that, but it was an obviously stable social system, and in the end the Elders, in subtle ways, lent the Autarchs their own mystical authority.

The Autarchs were slowly drifting away from their subject populations, though.

Some ‘transients’ had always proven to be rather longer-lived than others. It seemed that the Qax’s tampering with  the genomes of their pharaohs had indeed been passed on to subsequent generations, if imperfectly, and that gene complex, a tendency for longevity, was gradually expressing itself. Indeed the Autarchs actively sought out breeding partners for themselves who came from families that showed such tendencies.

So, with time, the Autarchs and their offspring were ageing more slowly than their transient subjects.

It was just natural selection, argued Andres. People had always acquired power so that their genes could be favoured. Traditionally you would propagate your genes by doing your best to outbreed your subjects. But if you were an Autarch, in the confines of the Ship, what were you to do? There was obviously no room here for a swarm of princes, bastards or otherwise. Besides, the Elders’ genetic-health rules wouldn’t allow any such thing. So the Autarchs were seeking to dominate their populations with their own long lives, not numbers of offspring.

Andres seemed to find all this merely intellectually interesting, a working-out of genetic games theory. Rusel wondered what would happen if this went on.

He continued his random wandering. Everybody was busy, intent on their affairs. Some even seemed happy. But it all looked drab to Rusel, the villagers dressed in colourless Ship’s-issue clothing, their lives bounded by the polished-smooth bulkheads of the Ship. Even their language was dull, and becoming duller. The transients had no words for ‘horizon’ or ‘sky’ - but as if in compensation they had over forty words describing degrees of love.

He allowed his consciousness to return to his own body. When he surfaced, he found Andres watching him, as she so often did.

‘We need a new way to interface with the transients,’ she said again. ‘Some of the Autarchs are tough customers, Rusel. If they start to believe we’re weak - for instance, if we sleep for three days before delivering the answer to the simplest question—’

‘I understand. We can’t let the transients see us.’ He sighed, irritated. ‘But what else can we do? Delivering edicts through disembodied voices isn’t going to wash. If they don’t see us  they will soon forget who we are.’ ‘Soon’, in the language of the Elders, meaning in another generation or two.

‘Right,’ she snapped. ‘So we have to repersonalise our authority. What do you think of this?’ She gestured feebly, and a Virtual coalesced in the air over her head.

It showed Rusel. Here he was as a young man, up to his elbows in nanofood banks, labouring to make the Ship sound for its long journey. Here he was as a young-ish Elder, bald as ice, administering advice to grateful transients. There were even images of him from the vanishingly remote days before the launch, images of him with a smiling Lora.

‘Where did you get this stuff?’

She sniffed. ‘The Ship’s log. Your own archive. Come on, Rusel, we hardly have any secrets from each other after all this time! Pretty girl, though.’

‘What are you intending to do with this?’

‘We’ll show it to the transients. We’ll show you at your best, Rusel, you at the peak of your powers, you walking the same corridors they walk now - you as a human being, yet more than human. That’s what we want: engagement with their petty lives, empathy, yet awe. We’ll put a face to your voice.’

He closed his eyes. It made sense, of course; Andres’s logic was grim, but always valid. ‘But why me? It would be better if both of us—’

‘That wouldn’t be wise,’ she said. ‘I wouldn’t want them to see me die.’

It took him a while to work out that she meant that she, Andres, the first of the Elders, was failing at last. Rusel found this impossible to take in: her death would be to have a buttress of the universe knocked away. ‘But you won’t see the destination,’ he said peevishly, as if she was making a bad choice.

‘No,’ she said hoarsely. ‘But the Mayflower will get there! Look around, Rusel. The Ship is functioning flawlessly. Our designed society is stable and doing its job of preserving the bloodlines. And you, you were always the brightest of all. You will see it through. That’s enough for me.’

It was true, Rusel supposed. Her design was fulfilled; the Ship and its crew were working now just as Andres had always dreamed they should. But only two hundred and fifty years  had worn away, only half of one per cent of the awesome desert of time he must cross to reach Canis Major - and now, it seemed, he was going to have to make the rest of that journey alone.

‘No, not alone,’ said Andres. ‘You’ll always have the Ship . . .’

Yes, the Ship, his constant companion. Suddenly he longed to escape from the endless complications of humanity and immerse himself in its huge technological calm.

He lay back in his Couch and allowed his mind to roam once more. This time his awareness drifted away from the bright warm human bubble at the Ship’s heart, out through the crowded torus of the hull to the realm of the pulsing ramjet engines, the wispy gravitational wings behind which the Ship sailed, and the vast spaces beyond. The Ship had covered only a fraction of its epic journey, but already it was climbing out of the galactic plane and the Core, the crowded heart of the Galaxy, rose like a sun from the dust-strewn lanes of the spiral arms. It was a stunning, comforting sight.

By the time he came back from his intergalactic dreaming, Andres was gone, her Couch disassembled for spare parts, her body removed to the cycling tanks.




VII 

Rusel was woken from his long slumber by the face of a boy, a face twisted with anger - an anger directed at him.

In retrospect Rusel should have seen the rebellion coming. All the indicators had been there: the drift of the transients’ social structures, the gathering tensions. It was bound to happen.

But it was so hard for him to pay attention to the brief lives of these transients, their incomprehensible language and customs, their petty concerns and squabbling. After all, Hilin was a boy of the forty-fifth generation since launch: forty-five generations. Lethe, nearly a thousand years . . .

The exploits of Hilin, though, forced themselves on his attention.

Hilin was sixteen years old when it all began. He had been born in Diluc’s corridor-village.

By now the Autarchs of the different villages had intermarried to form a seamless web of power. They lived on average twice as long as their subjects, and had established a monopoly on the Ship’s water supply. A water empire ruled by gerontocrats: their control was total.

Hilin was not one of the local Autarch’s brood; his family were poor and powerless, like all the Autarch’s subjects. But they seemed to accept their lot. As he played in corridors whose polymer floors were rutted by generations of passing feet, Hilin emerged as a bright, happy child. He seemed compliant when he was young, cheerfully swabbing the bulkheads when it was his turn, and accepting the cuffs of his teachers when he asked impudent questions.

He had always been oddly fascinated by the figure of Rusel himself - or rather the semi-mythical presence portrayed to the villagers through the cycling Virtual storyboards. Hilin soaked up the story of the noble Elder who had been forced to choose between a life of unending duty and his beloved Lora, eventually becoming an undying model to those he ruled.

As he had grown, Hilin had flourished educationally. At fourteen he was inducted into an elite caste. As intellectual standards declined, literacy had largely been abandoned, and ancient manuals had anyhow crumbled to dust. So these monkish thinkers now committed to memory every significant commandment regarding the workings of the Ship and their own society. You would start on this vital project at fourteen, and wouldn’t expect to be done until you were in your fifties, by which time a new generation of rememberers was ready to take over anyhow.

Rusel dryly called these patient thinkers Druids: he wasn’t interested in the transients’ own names for themselves, which would change in an eye-blink generation anyhow. He had certainly approved of this practice when it emerged. All this endless memorising was a marvellous way to use up pointless lives - and it established a power-base to rival the Autarchs.

Again Hilin had flourished, and he passed one Druidic assessment after another. Even a torrid romance with Sale, a girl from a neighbouring village, didn’t distract him from his studies.

When the time came, the couple asked their families for  leave to form a companionship-marriage, which was granted. They went to the Autarch for permission to have children. To their delight, it turned out their genetic make-ups, as mapped in the Druids’ capacious memories, were compatible enough to allow this too.

But even so the Druids forbade the union.

Hilin, horrified, learned that this was because of the results of his latest Druidic assessment, a test of his general intelligence and potential. He had failed, not by posting too low a score, but too high.

Rusel, brooding, understood. The eugenic elimination of weaknesses had in general been applied wisely. But under the Autarch-Druid duopoly, attempts were made to weed out the overbright, the curious - anybody who might prove rebellious. So, if you were bright, you mustn’t be allowed to breed. Rusel would have stamped out this practice, had he even noticed it. If this went on, the transient population would become passive, listless, easily manipulated by the Autarchs and the Druids, but useless for the mission’s larger purposes.

It was too late for Hilin. He was banned from ever seeing his Sale again. And he was told by the Autarch’s ministers that this was by order of the Elder himself, though Rusel, dreaming his life away, knew nothing about it.

After that Hilin spent long hours in the shrine-like enclosure where Rusel’s Virtuals played out endlessly. He tried to understand. He told himself the Elder’s wisdom surpassed his own; this severance from his lover must be for the best, no matter what pain it caused him. He even tried to draw comfort from what he saw as parallels between his own doomed romance and Rusel and his lost Lora. But understanding didn’t come, and his bewilderment and pain soon blossomed to resentment - and anger.

In his despair, he tried to destroy the shrine of the Elder.

As punishment, the Autarch locked him in a cell for two days. Hilin emerged from his confinement outwardly subdued, inwardly ready to explode.

Rusel would later castigate himself for failing to see the dangers in the situation. But it was so hard to see anything at all now.

His central nervous system was slowly deteriorating, so the  Couch informed him. He could still move his arms and legs - he could still walk, even, with a frame - but he felt no sensation in his feet, nothing but the faintest ache in his fingertips. As pain and pleasure alike receded, he felt he was coming loose from the world. When he surfaced into lucidity he was often shocked to find a year had passed like a day, as if his sense of time was becoming logarithmic.

And meanwhile, as he became progressively disconnected from the physical world, his mind was undergoing a reconstruction of its own. After a thousand years his memories, especially the deepest, most precious memories of all, were, like the floors of the Ship’s corridors, worn with use; he was no longer sure if he remembered, or if he only had left memories of memories.

If he couldn’t rely even on memory, if he came adrift from both present and past, what was he? Was he even human any more? Certainly the latest set of transients meant less than nothing to him: why, each of them was made up of the atoms and molecules of her ancestors, cycled through the Ship’s systems forty times or more, shuffled and reshuffled in meaningless combinations. They could not touch his heart in any way.

At least he thought so, until Hilin brought him the girl.

The two of them stood before Rusel’s Virtual shrine, where they believed the Elder’s consciousness must reside. Trying to match the Elder’s own timescales they stayed there for long hours, all but motionless. Hilin’s face was set, pinched with anger and determination. She, though, was composed.

At last Rusel’s lofty attention was snagged by familiarity. The girl was taller than most of the transients, pale, her bones delicate. And her eyes were large, dark, somehow unfocused even as she gazed into unseen imaging systems.

Lora.

It couldn’t be, of course! How could it? Lora had had no family on the Ship. And yet Rusel, half-dreaming, immersed in memory, couldn’t take his eyes off her image.

As Hilin had planned.

And as Rusel gazed helplessly at ‘Lora’s’ face, the uprising broke out all over the Ship. In every village the Autarchs and their families were turned out of their palatial cabins. The  Autarchs, having commanded their short-lived flocks for centuries, were quite unprepared, and few resisted; they had no conception such an uprising was even possible. The old rulers and their peculiar children were herded together in a richly robed mass in the Ship’s largest chamber, the upturned amphitheatre where Rusel had long ago endured the launch from Port Sol.

The revolt had been centrally planned, carefully timed, meticulously executed. Despite generations of selective breeding to eliminate initiative and cunning, the transients no longer seemed so sheepish, and in Hilin they had discovered a general. And it was over before the Elder’s attention had turned away from the girl, before he had even noticed.

Now Hilin, king of the corridors, stood before the Elder’s shrine. And he pulled at the face of the girl, the Lora look-alike. It had been a mask, just a mask; Rusel realised shamefully that with such a simple device the boy had manipulated the emotions of a being more than a thousand years old.

A bloody club in his hand, Hilin screamed his defiance at his undying god. The Cloister’s systems translated the boy’s language, after a thousand years quite unlike Rusel’s. ‘You allowed this to happen,’ Hilin yelled. ‘You allowed the Autarchs to feed off us like [untranslatable - body parasites? ]. We wash the decks for them with our blood, while they keep water from our children. And you, you [untranslatable - an obscenity? ] allowed it to happen. And do you know why?’ Hilin stepped closer to the shrine, and his face loomed in Rusel’s vision. ‘Because you don’t exist. Nobody has seen you in centuries - if they ever did! You’re a lie, cooked up by the Autarchs to keep us in our place, that’s what I think. Well, we don’t believe in you any more, not in any of that [untranslatable - faeces? ]. And we’ve thrown out the Autarchs. We are free!’

‘Free’ they were. Hilin and his followers looted the Autarchs’ apartments, and gorged themselves on the food and water the Autarchs had hoarded for themselves, and screwed each other senseless in blithe defiance of genetic-health prohibitions. And not a single deck panel was swabbed down.

After three days, as the chaos showed no signs of abating, Rusel knew that this was the most serious crisis in the Ship’s  long history. He had to act. It took him another three days to get ready for his performance, three days mostly taken up with fighting with the inhibiting protocols of his medical equipment.

Then he ordered the Cloister door to open, for the first time in centuries. It actually stuck, dry-welded in place. It finally gave way with a resounding crack, making his entrance even more spectacular than he had planned.

But there was nobody around to witness his incarnation but a small boy, no more than five years old. With his finger planted firmly in one nostril, and his eyes round with surprise, the kid looked heartbreakingly like Tomi, Diluc’s boy, long since dead and fed to the recycling banks.

Rusel was standing, supported by servomechanisms, gamely clutching at a walking frame. He tried to smile at the boy, but he couldn’t feel his own face, and didn’t know if he succeeded. ‘Bring me the chief Druids,’ he said, and a translation whispered in the air around him.

The boy yelled and fled.

The Druids actually knelt before him, covering their faces. He walked very cautiously among them, allowing them even to touch his robe. He wanted to be certain they accepted his reality, to smell the dusty tang of centuries on him. Maybe in their hearts these monkish philosophers, like Hilin, had never really believed in the Elder’s existence. Well, now their messiah had suddenly reincarnated among them.

But Rusel himself saw them as if through a flawed lens; he could hear little, feel less, smell or taste nothing. It was like walking around in a skinsuit, he thought.

He was an angry god, though. The rules of Shipboard life had been broken, he thundered. And he didn’t just mean the recent mess. There must be no more water empires, and no knowledge empires either: the Druids would have to make sure that every child knew the basic rules, of Ship maintenance and genetic-health breeding.

He ordered that the Autarchs should not be returned to their seats of power. Instead, the governing would be done, for this generation, by a Druid - he picked out one terrified-looking woman at random. As long as she ruled wisely and well, she would have the Elder’s backing. On her death the people  would select a successor, who could not be more closely related to her predecessor than second cousin. No more dynasties.

The old Autarchs and their brood, meanwhile, were to be spared. They would be shut away permanently in their amphitheatre prison, where there were supplies to keep them alive. Rusel believed they and their strange slow-growing children would die off; within a generation, a tick of time, that problem would go away. He had done his share of killing, he thought.

Then he sighed. The worst of it had still to be faced. ‘Bring me Hilin,’ he ordered.

They dragged in the corridor king, tied up with strips of cloth. He had been assaulted, Rusel saw; his face was battered and one arm seemed broken. This erstwhile rebel was already being punished for his blasphemy, then, by those who sought the favour of the Elder. But Hilin faced Rusel defiantly, strength and intelligence showing in his face. Rusel’s scarred heart ached a little more, for strength and intelligence were the last features you wanted in a transient.

Hilin had to die, of course. His flayed corpse would be displayed before the shrine of the Elder, as a warning to future generations. But Rusel didn’t have the courage to watch it done. He remembered the man in the electric-blue skinsuit: he always had been a coward, he thought.

As he returned to his Cloister, he looked back once more. ‘And clean up this damn mess,’ he said.

He knew it would take a long time, even on his timescales, before he managed to forget the contemptuous defiance on Hilin’s young face. But Hilin went into the dark like all his transient ancestors, and soon his siblings and nieces and nephews and everybody who looked remotely like him went too, gone, all gone into the sink of time, and soon only Rusel was left alive to remember the rebellion.

Rusel would never leave the Cloister again.




VIII 

Some time after that, there was a decimating plague.

It was brought about by a combination of factors: a slow unmonitored build-up of irritants and allergens in the Ship’s environment, and then the sudden emergence of a latent virus  in a population already weakened. It was a multiple accident, impossible for the pharaoh designers of the Ship to plan away, for all their ingenuity. But given enough time - more than five thousand years now - such low-probability events inevitably occurred.

The surviving population crashed to the threshold of viability. For a few decades Rusel was forced to intervene, through booming commands, to ensure that the Ship was maintained at a base level, and that genetic-health protocols were observed and breeding matches planned even more carefully than usually.

The low numbers brought benefits, though. The Ship’s systems were now producing a large surplus of supplies, and there was no possibility of any more water empires. Rusel considered, in his glacial way, establishing a final population at a lower level than before.

It intrigued him that the occurrence of the low-probability plague mirrored the restructuring of his own mental processes. The day-to-day affairs of the Ship, and the clattering of the transient generations, barely distracted him now. Instead he became aware of slower pulses, deeper rhythms far beneath any transient’s horizon of awareness.

His perception of risk changed. His endless analysis of the Ship’s systems uncovered obscure failure modes: certain parameter combinations that could disrupt the governing software, interacting failures among the nano-machines that still laboured over the Ship’s fabric inside and out. Such failures were highly unlikely; he estimated the Ship might suffer significant damage once every ten thousand years or so. On Earth, whole civilisations had risen and fallen with greater alacrity than that. But he had to plan for such things, to prepare the Ship’s defences and recovery strategies. The plague, after all, was just such a low-risk event, but given enough time it had come about.

The transients’ behaviour, meanwhile, adjusted on its own timescales.

Once every decade or so the inhabitants of Diluc’s corridor-village would approach the shrine of the Elder, where the flickering Virtual still showed. One of them would dress up in a long robe and march behind a walking frame with exaggerated slowness, while the rest cowered. And then they  would fall on a manikin and tear it to pieces. Rusel had watched such displays several times before he had realised what was going on: it was, of course, a ritualised re-enactment of his own last manifestation, the hobbling leader himself, the manikin poor overbright Hilin. Sometimes the bit of theatre would culminate in the flaying of a living human, which they must imagine he demanded; when such savage generations arose, Rusel would avert his cold gaze.

Meanwhile, in the village in which Hilin’s doomed lover Sale had been born, the local transients were trying another tactic to win his favour. Perhaps it was another outcome of Hilin’s clever exploits, or perhaps it had been inherent in the situation all along.

Girls, elfin girls with dark elusive eyes: as the generations ticked by, he seemed to see more of them running in the corridors, making eyes at muscular wall-scrubbing boys, dandling children on their knees. They were like cartoon versions of Lora: tall Loras and short, thin Loras and fat, happy Loras and sad.

It was selective breeding, if presumably unconscious, people turning themselves into replicas of the images in the Virtual. They were appealing directly to his own cold heart: if the Elder loved this woman so much, then choose a wife that looks like her, if only a little, and hope to have daughters with her delicate looks, and so win favour.

Rusel was simultaneously touched, and appalled. But he did not interfere. They could do what they liked, he told himself, as long as they got their jobs done.

Meanwhile in the old amphitheatre, on the other side of the barricade he had erected, the Autarchs and their long-lived families had not died out as Rusel had expected - indeed hoped. They had lived on. And as they inbred ferociously, their lives were stretched out longer and longer.

Again this made sense in terms of their heredity, he thought. In their cordoned-off compartment there was simply no room to expand their population. So the genes’ best bet of propagating themselves into the future, always their only objective, was to stretch out the lives of their carriers. Adults in there now lived for centuries, and for the vanishingly few children born, childhood lasted decades.

Rusel found these creatures, with their blank eyes and wizened-faced children, peculiarly disturbing. On the other hand, he still couldn’t bring himself to kill them off. Perhaps in them he saw a distorted reflection of himself.

There was one constant throughout the Ship. On both sides of the barrier the transients were clearly getting dumber.

As generations passed - and by now, for fear of repeating Hilin’s fate, potential mates were repelled by any signs of higher-than-average intelligence - it was obvious that the transients were breeding themselves into stupidity. If anything the Autarchs’ environment was less stimulating than that of their cousins in the rest of the Ship, and despite their slower generational cycle they were shedding their unnecessary intelligence with even more enthusiasm, perhaps a response to sheer boredom.

The transients kept the Ship working, however, and in their increasingly brutish liaisons followed the genetic-health mandates scrupulously. This puzzled Rusel: surely by now they could have no real understanding of why they were doing these peculiar things.

But he observed that when it came time to attract a mate the most vigorous deck-swabbers and cousin-deniers stood out from the crowd. It made sense: after all, a propensity to please the undeniable reality of the Elder was a survival characteristic, and therefore worth displaying if you had it, and worth preserving in your children’s heredity. He filed away such observations and insights.

By now, nothing that happened inside the Ship’s hull interested him as much as what happened outside.

He was thoroughly wired into the Ship, its electromagnetic and other equipment taking the place of his own failed biological senses. He cruised with it through the intergalactic gulf, feeling the tingle of dark-matter particles as they were swept into the Ship’s gut, sensing the subtle caress of magnetic fields. It fascinated him to follow the million-year turning of the Galaxy, whose brilliant face continued to open up behind the fleeing Ship. Even the space between the galaxies was much more interesting than he had ever imagined. It wasn’t a void at all. There was structure here, he saw, a complex webbing of the dark stuff that spanned the universe, a webbing in which  galaxies were trapped like glowing flies. He learned to follow the currents and reefs of the dark matter which the Ship’s gravitational maw greedily devoured.

He was alone with the galaxies, then, and with his own austere mind.

Once, just once, as he drifted in the dark, he heard a strange signal. It was cold and clear, like the peal of a trumpet, far off in the echoing intergalactic night. It wasn’t human at all.

He listened for a thousand years. He never heard it again.




IX 

Andres came to him. He could see her face clearly, that worn-smooth expressionless skin. The rest of her body was a blur, a suggestion.

‘Leave me alone, you nagging old witch,’ he grumbled.

‘Believe me, that would be my choice,’ said Andres fervently. ‘But there’s a problem, Rusel. And you need to come out of your damn shell and sort it out.’

He longed for her to leave him, but he knew that wasn’t an option. In a corner of his frayed mind he knew that this Virtual projection of his last companion, a synthesis of his own reflection and the Ship’s systems, was an alarm, activated only when absolutely necessary.

‘What kind of problem?’

‘With the transients. What else? You need to take a look.’

‘I don’t want to. It hurts.’

‘I know it hurts. But it’s your duty.’

Duty? Had she said that, or had he? Was he awake, or dreaming? With time, everything blurred, every category, every boundary.

He was far beyond biology now, of course. It was only technology that kept him alive. With time, the Ship had infiltrated its treatments and systems deeper into the shell of what had been his body. It was as if he had become just another of the Ship’s systems, like the air scrubbers or the water purifiers, just as old and balky, and just as much in need of endless tender loving care.

The decay of his central nervous system had proceeded so far that he wasn’t sure if it returned any signals to the hardening  nugget of his brain; he wasn’t sure if he perceived the outside universe unfiltered at all. And even the walls of his consciousness were wearing away. He thought of his mind as a dark hall filled with drifting forms, like zero-gravity sculptures. These were his memories - or perhaps memories of memories, recycled, reiterated, edited and processed.

And he was here, a pinpoint awareness that flitted and flew between the drifting reefs of memory. At times, as he sailed through the abstraction of emptiness, free of memory or anticipation, indeed free of any conscious thought save only a primal sense of self, he felt oddly free - light, unburdened, even young again. But whenever that innocent point settled into the dark tangle of a memory reef, the guilt came back, a deep muddy shame whose origins he had half-forgotten, and whose resolution he could no longer imagine.

He wasn’t alone, however, in this cavernous awareness. Sometimes voices called from the dark. Sometimes there were even faces, their features softened, their ages indeterminate. Here was Diluc, his brother, or Andres, or Ruul or Selur or one of the others. He knew they were all long dead save for him, who lived on and on. He had vague memories of setting up some of these Virtual personas as therapy for himself, or as ways for the Ship to attract his attention - Lethe, even as company. But by now he wasn’t sure what was Virtual and what was a dream, a schizoid fantasy of his rickety mind.

Lora was never there, however.

And Andres, the cold pharaoh who had become his longest-enduring companion, was his most persistent visitant.

‘Nobody ever said this would be easy, Rusel.’

‘You said that before.’

‘Yes. And I’ll keep on saying it until we get to Canis Major.’

‘Canis Major? . . .’ The destination. He’d forgotten about it again, forgotten that an end to all this even as a theoretical possibility might exist. The trouble was, thinking about such things as a beginning and an end made him aware of time, and that was always a mistake.

How long? The answer came to him like a whisper. Round numbers? Twenty thousand years gone. Twenty thousand years. It was ridiculous, of course.

‘Rusel,’ Andres snapped. ‘You need to focus.’

‘You’re not even Andres,’ he grumbled.

Her mouth was round with mock horror. ‘Really? Oh, no! What an existential disaster for me.’ She glared. ‘Just do it, Rus.’

So, reluctantly, he gathered his scattered concentration, and sent his viewpoint out into the body of the Ship. He was faintly aware of Andres riding alongside him, a ghost at his shoulder.

He found the place he still thought of as Diluc’s village. The framework of corridors and cabins hadn’t changed, of course; it was impossible that it should. But even the non-permanent partitions that had once been built up and torn down by each successive generation of transients had been left unmoved since the last time he was here. Building things wasn’t what people did any more.

He wandered into the little suite of rooms that had once been Diluc’s home. There was no furniture. Nests were crammed into each corner of the room, disorderly heaps of cloth and polymer scraps. He had seen the transients take standard-issue clothing from the Ship’s recycler systems and immediately start tearing it up with hands or teeth to make their coarse bedding. There was a strong stink of piss and shit, of blood and milk, sweat and sex, the most basic human biology. But the crew remained scrupulously clean. Every few days all this stuff would be swept up and carted off to the recycler bins.

This was the way people lived now. They nested in starship cabins.

Outside, the walls and partitions were clean, gleaming and sterile, as was every surface he could see, the floor and ceiling. One partition had been rubbed until it was worn so thin the light shone through it: another couple of generations and it would wear away altogether, he thought. The crew still kept up their basic duties; that had remained, while so much else had vanished.

But these latter transients were not crewing the Ship as his own generation once had, for conscious purposes. They were doing it for deeper reasons.

The transients competed in how well they did their chores in order to attract mates, and these selection pressures had, given time, sculpted the population. By now the transients  were maintaining a starship’s systems as bees had once danced, stags had locked antlers, and peacocks had spread their useless tails: they were doing it for sex, and the chance to procreate. As mind receded, Rusel thought, biology had taken over.

As long as they were doing it in the first place, Rusel didn’t care. Besides, it worked in maintaining the ship. Sexual drivers seemed very effective in locking in behaviour with the precision required to keep the Ship’s systems functioning: you could fix a ceiling ventilation grille with a show-off flourish or not, but you had to do it exactly correctly to impress the opposite sex, even if you didn’t understand what it was for. Even when mind was gone, you had to do it right.

He heard weeping, not far away.

He let his viewpoint drift along the corridor, following the sound. He turned a corner, and came on the villagers.

There were perhaps twenty-five of them, adults and children. They were all naked, of course; nobody had worn clothes for millennia. Some of them had infants in their arms or on their backs. Squatting in the corridor, they huddled around a central figure, the woman who was doing the weeping. She was cradling something, a bloody scrap. The others reached out and stroked her back and scalp; some of them were weeping too, Rusel saw.

He said, ‘Their empathy is obvious.’

‘Yes. They’ve lost so much else, but not that.’

Suddenly their heads turned, all of them save the weeping woman, faces swivelling like antennae. Something had disturbed them - perhaps the tiny hovering drone that was Rusel’s physical manifestation. Their brows were low, but their faces were still human, with straight noses and delicate chins. It was like a flower bed of faces, Rusel thought, turned up to his light. But their mouths were pulled back in fear-grins.

And every one of them looked like Lora, more or less, with that delicate, elfin face, even something of her elusive eyes. Of course they did: the blind filter of natural selection, operating for generations on this hapless stock, had long determined that though mind was no longer necessary, to look this way might soften the heart of the wizened creature who ruled the world.

The strange tableau of upturned Lora-faces lasted only a  moment. Then the transients took flight. They poured away down the corridor, running, knuckle-walking, bounding off the walls and ceiling.

Andres growled, ‘I’ll swear they get more like chimps with every generation.’

In a few seconds they had gone, all save the weeping woman.

Rusel allowed his viewpoint to swim towards the woman. He moved cautiously, not wishing to alarm her. She was young - twenty, twenty-one? It was increasingly hard to tell the age of these transients; they seemed to reach puberty later each generation. This girl had clearly passed her menarche - in fact she had given birth, and recently: her belly was slack, her breasts heavy with milk. But her chest was smeared with blood, shocking bright crimson in the drab, worn background of the corridor. And the thing she was cradling was no child.

‘Lethe,’ said Rusel. ‘It’s a hand. A child’s hand. I think I’m going to throw up.’

‘You no longer have the equipment to throw up. Take a closer look.’

A white stump of bone stuck out of a bloody mass of flesh. The hand had been severed at the wrist. And two tiny fingers had been almost stripped of flesh, ligament and muscle, leaving only tiny bones.

‘That wrist,’ Andres said pitilessly, ‘has been bitten through. By teeth, Rusel. And teeth have been at work on those fingers as well. Think about it. With a bit of practice, you could take one of those little morsels between your incisors and just strip off the flesh and muscle—’

‘Shut up! Lethe, Andres, I can see for myself. We always avoided cannibalism. I thought we beat that into their shrinking skulls hard enough.’

‘So we did. But I don’t think this is cannibalism - or rather, whatever did this wasn’t her kind.’

Rusel elevated the viewpoint and cast around. He saw a trail of blood leading away from the woman, smeared along the walls and floor, quite unmistakable, as if something had been dragged away.

Andres said, ‘I think our transients suddenly have a predator.’

‘Not so suddenly,’ Rusel said. A part of his scattered consciousness was checking over the Ship’s logs, long ignored. This kind of incident had been going on for a couple of centuries. ‘It’s been rare before, once or twice a generation. Mostly it was the old who were taken, or the very young - vulnerable, dispensable, or replaceable. But now they seem to be upping the rate.’

‘And making a dent in the transients’ numbers.’

‘Yes. You were right to bring me here.’ This had to be resolved. But to do it, he thought with a deepening dread, he was going to have to confront a horror he had shut out of his awareness for millennia.

‘I’m here with you,’ Andres said gently.

‘No, you’re not,’ he snapped. ‘But I have to deal with this anyhow.’

‘Yes, you do.’

His viewpoint followed the bloody trail as it wound through the corridor-villages of the transients. Broken in places, the trail slinked through shadows or through holes worn in the walls. It was the furtive trail of a hunter, he thought.

At last Rusel came to the bulkhead that cut the Ship in two, marking the limit of his transients’ domain. He had long put out of his mind what lay beyond this wall: in fact, if he could have cut away the Ship’s aft compartment and let the whole mess float off into space he would long ago have done so.

But there was a hole in the bulkhead, just wide enough to admit a slim body.

The bulkhead was a composite of metal and polymer, extremely tough, and a metre thick; the hole was a neat tunnel, not regular but smooth-walled, drilled right through. ‘I can’t believe they have tools,’ he said. ‘So how did they get through?’

‘Teeth,’ Andres said. ‘Teeth and nails - and time, of which they have plenty. Remember what you’re dealing with. Even if the bulkhead was made of diamond they’d have got through eventually.’

‘I hoped they were dead.’

‘Hope! Wishful thinking! That always was your weakness, Rusel. I always said you should have killed them off in the first place. They’re just a drain on the Ship’s resources.’

‘I’m no killer.’

‘Yes, you are—’

‘And they are human, no less than the transients.’

‘No, they’re not. And now, it seems, they are eating our transients.’

His viewpoint drifted before the hole in the wall. Andres seemed to sense his dread; she didn’t say anything.

He passed through the barrier.

He emerged in the upended chamber he still thought of as the amphitheatre, right at the base of the Ship. This was a big, bare volume, a cylinder set on its side. After the spin-up it had been used to pursue larger-scale reconstruction projects necessary to prepare the Ship for its long intergalactic voyage, and mounted on its floor and walls were the relics of heavy engineering, long abandoned: gantries, platforms of metal, immense low-gravity cranes like vast skeletons. Globe lights hovered everywhere, casting a yellow-white light complex with shadows. It was an oddly magnificent sight, Rusel thought, and it stirred memories of brighter, more purposeful days. On the wall of the chamber, which had been its floor, he could even make out the brackets which had held the acceleration couches on launch day.

Now, every exposed surface was corroded. Nothing moved. And that upturned floor, which Andres had turned transparent a mere year after the launch, was caked by what looked like rock. It was a hardened pack of faeces and cloth scraps and dirt, a wall of shit to block out the Galaxy.

At first, in this jungle of engineering, he couldn’t make out anything living. Then, as he allowed the worn-out ambience of the place to wash over him, he learned to see.

They were like shadows, he thought, slim, upright shadows that flitted through the gantries, furtive, cautious. At times they looked human - clearly upright, bipedal, purposeful - though their limbs were spindly, their bellies distended. But then they would collapse to all fours and lope away with a bent gait, and that impression of humanity vanished. They didn’t seem to be wearing clothes, any more than the transients did. But unlike the transients their bodies were coated with a kind of thick hair, dark brown, a fur.

Here and there hovering drones trailed the shambling  creatures, carrying food and water. The creatures ignored these emissaries of the Ship that kept them alive.

Andres said grimly, ‘I know you haven’t wanted to think about these relics, Rusel. But the Ship has watched over them. They are provided with food, of course. Clothing, blankets and the like - they rip all that up to serve as nesting material, like the transients. They won’t go to the supply hoppers as the transients will; drones have to bring them the stuff they need, and take out their waste. But they’re really quite passive. They don’t mind the drones, even when the drones clean them, or tend to wounds or sicknesses. They are used to being cared for by machines.’

‘But what do they do all day?’

Andres laughed. ‘Why, nothing. Nothing but eat the food we give them. Climb around the gantries a little, perhaps.’

‘They must have some spark of curiosity, of awareness. The transients do! They’re people.’

‘Their ancestors used to be. Now they’re quite mindless . . . There. Look. They are gathering at one of their feeding places. Perhaps we’ll be able to see what they do.’

The feeding site was a shallow depression, worn into a floor of steel. Its base was smeared green and brown. A drone had delivered a cache of food to the centre of the pit, a pile of spheres and cylinders and discs, all sized for human hands, all brightly coloured.

From around the amphitheatre the animals came walking, loping, moving with the slow clumsiness of low gravity - and yet with an exaggerated care, Rusel thought, as if they were very fragile, very old. They gathered around the food pile. But they did not reach for the food; they just slumped down on the ground, as if exhausted.

Now smaller creatures emerged from the forest of gantries. They moved nervously, but just as cautiously as the larger forms. They must be children, Rusel thought, but they moved with no spontaneity or energy. They were like little old people themselves. There were far fewer children than adults, just a handful among perhaps fifty individuals.

It was the children who went to the food pile, broke off pieces of the brightly coloured fodder, and carried it to the adults. The adults greeted this service with indifference, or at  best a snarl, a light blow on the head or shoulder. Each child servant went doggedly back to the pile for more.

‘They’re not particularly hygienic,’ Rusel observed.

‘No. But they don’t have to be. Compared to the transients they have much tougher immune systems. And the Ship’s systems keep the place roughly in order.’

Rusel said, ‘Why don’t the adults get the food themselves? It would be quicker.’

Andres shrugged. ‘This is their way. And it is their way to eat another sort of food, too.’

At the very centre of the depression was a broad scar stained a deep crimson brown, littered with lumpy white shapes.

‘That’s blood,’ Rusel said, wondering. ‘Dried blood. And those white things—’

‘Bones,’ said Andres evenly. Rusel thought she seemed oddly excited, stirred by the degraded spectacle before her. ‘But there’s too much debris here to be accounted for by their occasional raids into transient country.’

Rusel shuddered. ‘So they eat each other too.’

‘No. Not quite. The old eat the young; mothers eat their children. It is their way.’

‘Oh, Lethe . . .’ Andres was right; Rusel couldn’t throw up. But he was aware of his body, cradled by the concerned Ship, thrashing feebly in distress.

Andres said dispassionately, ‘I don’t understand your reaction.’

‘I didn’t know—’

‘You should have thought it through - thought through the consequences of your decision to let these creatures live.’

‘You are a monster, Andres.’

She laughed without humour.

Of course he knew what these animals were. They were the Autarchs - or the distant descendants of the long-lived, inbred clan who had once ruled over the transients. Over nearly twenty thousand years selection pressure had worked relentlessly, and the gene complex that had given them their advantage over the transients in the first place - genes for longevity, a propensity injected into the human genome by the Qax - had found full expression. And meanwhile, in the sterile  nurture of this place, they had had even less reason to waste precious energy on large brains.

As time had passed they had lived longer and longer, but thought less and less. Now these Autarchs were all but immortal, and all but mindless.

‘They’re actually rather fascinating,’ Andres said cheerfully. ‘I’ve been trying to understand their ecology, if you will.’

‘Ecology? Then maybe you can explain how it can benefit a creature to treat its children so. Those young seem to be farmed. Life is about the preservation of genes: even in this artificial little world of ours, that remains true. So how does eating your kids help achieve that? . . . Ah.’ He gazed at the hairy creatures before him. ‘But these Autarchs are not mortal.’

‘Exactly. They lost their minds, but they stayed immortal. And when mind had gone, natural selection worked with what it found.’

Even for these strange creatures, the interests of the genes were paramount. But now a new strategy had to be worked out. It had been foreshadowed in the lives of the first Autarchs. There was no room to spread the genes by expanding the population - but if individuals could become effectively immortal, the genes could survive through them.

Andres said, ‘But simple longevity wasn’t enough. Even the longest-lived will die through some accident eventually. The genes themselves can be damaged, through radiation exposure for instance. Copying is safer! For their own preservation the genes need to see some children produced, and for some, the smartest and strongest, to survive.

‘But, you see, living space is restricted here. The parents must compete for space against their own children. They don’t care about the children. They use them as workers - or even, when there’s an excess, as a cannibalistic resource . . . But there are always one or two children who fight their way through to adulthood, enough to keep the stock numbers up. In a way the pressure from the adults is a mechanism to ensure that only the smartest and strongest of the kids survive. It’s a mixed strategy.’

‘From the genes’ point of view it’s a redundancy mechanism, ’ Rusel said. ‘That’s the way an engineer would put it. The children are just a fail-safe.’

‘Precisely,’ Andres said.

It was biology, evolution: the destiny of the Mayflower had come down to this.

Rusel had brooded on the fate of his charges, and had studied how time had always shaped human history. And he had decided it was all a question of timescales.

The conscious purpose of the Ship had sustained its crew’s focus for a century or so, until the first couple of generations, and the direct memory of Port Sol, had vanished into the past.

Millennia, though, were the timescale of historical epochs on Earth, over which empires rose and fell. His studies suggested that to sustain a purpose over such periods required the engagement of a deeper level of the human psyche: the idea of Rome, say, or a devotion to Christ. If the first century of the voyage had been an arena for the conscious, over longer periods the unconscious took over. Rusel had seen it himself, as the transients had become devoted to the idea of the Ship and its mission, as embodied by his own Virtual. Even Hilin’s rebellion had been an expression of that cult of ideas. Call it mysticism: whatever, it worked over epochs of thousands of years.

That far, he believed, Andres and the other pharaohs had been able to foresee and plan for. But beyond that even they hadn’t been able to imagine; Rusel had sailed uncharted waters.

And as time heaped up into tens of millennia, he had crossed a span of time comparable to the rise and fall, not just of empires, but of whole species. A continuity of the kind that kept the transients cleaning the walls over such periods could only come about, not through even the deepest layers of mind, but through much more basic biological drivers, like sexual selection: the transients cleaned for sex, not for any reason to do with the Ship’s goals, for they could no longer comprehend such abstractions. And meanwhile natural selection had shaped his cradled populations, of transients and Autarchs alike.

Sometimes he felt queasy, perhaps even guilty, at the distorted fate to which generation upon generation had been subjected, all for the sake of a long-dead pharaoh and her selfish, hubristic dream. But individual transients were soon  gone, their tiny motes of joy or pain soon vanishing into the dark. Their very brevity was comforting.

Of course, if biology was replacing even the deepest layers of mind as the shaping element in the mission’s destiny, Rusel’s own role became still more important, as the only surviving element of continuity, indeed of consciousness.

Whatever, there was no going back, for any of them.

Andres was still watching the Autarchs. ‘You know, immortality, the defeat of death, is one of mankind’s oldest dreams, But immortality doesn’t make you a god. You have immortality, Rusel, but, save for your crutch the Ship, you have no power. And these - animals - have immortality, but nothing else.’

‘It’s monstrous.’

‘Of course! Isn’t life always? But the genes don’t care. And in the Autarchs’ mindless capering, you can see the ultimate logic of immortality: for an immortal, to survive, must in the end eat her own children.’

But everybody on this Ship was a child of this monstrous mother, Rusel thought, whose twisted longings had impelled this mission in the first place. ‘Is that some kind of confession, pharaoh?’

Andres didn’t reply. Perhaps she couldn’t. After all this wasn’t Andres but a Virtual, a software-generated comfort for Rusel’s fading consciousness, at the limit of its programming. And any guilt he saw in her could only be a reflection of himself.

With an effort of will he dismissed her.

One of the adults, a male, sat up, scratched his chest, and loped to the centre of the feeding pit. The young fled at his approach. The male scattered the last bits of primary-colour food, and picked up something small and white. It was a skull, Rusel saw, the skull of a child. The adult crushed it, dropped the fragments, and wandered off, aimless, immortal, mindless.

Rusel withdrew, and sealed up the gnawed-through bulkhead. After that he set up a new barrier spanning the Ship parallel to the bulkhead, and opened up the thin slice of the vessel between the walls to intergalactic vacuum, so that nothing could come through that barrier. And he never again gave any thought to what lay on the other side.




X 

Twenty-five thousand years after the end of his world, Rusel heard that he was to be saved.

‘Rusel. Rusel . . .’

Rusel wanted the voices to go away. He didn’t need voices now - not Diluc’s, not even Andres’s.

He had no body, no belly, no heart; he had no need of people at all. His memories were scattered in emptiness, like the faint smudges that were the remote galaxies all around the Ship. And like the Ship he forged on into the future, steadily, pointlessly, his life empty of meaning. The last thing he wanted was voices.

But they wouldn’t go away. With deep reluctance, he forced his scattered attention to gather.

The voices were coming from Diluc’s corridor-village. Vaguely, he saw people there, near a door - the door where he had once been barrelled into by little Tomi, he remembered, in a shard of bright warm memory blown from the past - two people, by that same door.

People standing upright. People wearing clothes.

They were not transients. And they were calling his name into the air. With a mighty effort he pulled himself to full awareness.

They stood side by side, a man and a woman - both young, in their twenties, perhaps. They wore smart orange uniforms and boots. The man was clean-shaven, and the woman bore a baby in her arms.

Transients had clustered around them. Naked, pale, eyes wide with curiosity, they squatted on their haunches and reached up with their long arms to the smiling newcomers. Some of them were scrubbing frantically at the floor and walls, teeth bared in rictus grins. They were trying to impress the newcomers with their prowess at cleaning, the only way they knew how. The woman allowed the transients to stroke her child. But she watched them with hard eyes and a fixed smile. And the man’s hand was never far away from the weapon at his belt.

It took Rusel a great deal of effort to find the circuits that would allow him to speak. He said, ‘Rusel. I am Rusel.’

As the disembodied voice boomed out of the air the man and woman looked up, startled, and the transients cowered. The newcomers looked at each other with delight. ‘It’s true,’ said the man. ‘It really is the Mayflower!’ A translation whispered to Rusel.

The woman scoffed. ‘Of course it’s the Mayflower. What else could it be?’

Rusel said, ‘Who are you?’

The man’s name was Pirius, the woman’s Torec.

‘Are we at Canis Major?’

‘No,’ Pirius said gently.

These two had come from the home Galaxy - from Sol system itself, they said. They had come in a faster-than-light ship; it had overtaken the Mayflower’s painful crawl in a few weeks. ‘You have come thirteen thousand light years from Port Sol,’ Pirius said. ‘And it took you more than twenty-five thousand years. It is a record for a generation starship! An astonishing feat.’

Thirteen thousand light years? Even now, the Ship had come only halfway to its intended destination.

Torec cupped the face of a transient girl in her hand - Lora’s face. ‘And,’ Torec said, ‘we came to find you.’

‘Yes,’ said Pirius, smiling. ‘And your floating museum!’

Rusel thought that over. ‘Then mankind lives on?’

Oh, yes, Pirius told him. The mighty Expansion from which the Mayflower’s crew had fled had burned its way right across the Galaxy. It had been an age of war; trillions had gone into the dark. But mankind had endured.

‘And we won!’ Pirius said brightly. Pirius and Torec themselves had been involved in some kind of exotic combat to win the centre of the Galaxy. ‘It’s a human Galaxy now, Rusel.’

‘Human? But how are you still human?’

They seemed to understand the question. ‘We were at war,’ Pirius said. ‘We couldn’t afford to evolve.’

‘The Coalition—’

‘Fallen. Vanished. Gone. They can’t harm you now.’

‘And my crew?’

‘We will take them home. There are places where they can be cared for. But, ah—’

Torec said, ‘But the Ship itself is too big to turn around. Too much mass-energy. I’m not sure we can bring you back.’

Once he had seen himself, a stiff ageless man, through the eyes of Diluc’s great-grandson Poro, through the eyes of a child. Now, just for an instant, he saw himself through the eyes of Pirius and Torec. A wizened, charred thing suspended in a webbing of wires and tubes.

That didn’t matter, of course. ‘Have I fulfilled my mission?’

‘Yes,’ Pirius said gently. ‘You fulfilled it very well.’

 

He wasn’t aware of Pirius and Torec shepherding the transients and Autarchs out of the Ship and into their own absurdly small craft. He wasn’t aware of Pirius’s farewell call as they shot away, back towards the bright lights of the human Galaxy, leaving him alone. He was only aware of the Ship now, the patient, stolid Ship.

The Ship - and one face, revealed to him at last: an elfin face, with distracted eyes, He didn’t know if she was a gift of Pirius or even Andres, if she was outside his own head or inside. None of that seemed to matter when at last she smiled for him, and he felt the easing of a tension twenty-five millennia old, the dissolving of a clot of ancient guilt.

The Ship forged on into the endless dark, its corridors as clean and bright and empty as his thoughts.

 

I knew Andres. I knew about the five Ships that sailed from Port Sol. I always wondered what happened to her.

Some of the Ships sailed on to even more exotic fates than her Mayflower’s. But that’s another story.

The conquest of the Galaxy was perhaps humanity’s finest hour. The ministers, generals and Commissaries at the heart of the Coalition looked back on the immense achievement of their ideological government with, perhaps, justifiable pride.

But it was an irony that as soon as the victory was won, the Coalition lost its purpose, and its control.

And it was an irony, I thought, that a crude faith of child soldiers, outlawed by the Coalition, should not only outlive the Coalition itself but even shape the history that followed its demise.





BETWEEN WORLDS
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I 

‘She wants to go home,’ said the starship Captain.

‘But she can’t go home,’ said the acolyte. Futurity’s Dream was baffled by the very request, as if the woman who had locked herself inside a starship cabin, with a bomb, was making a philosophical mistake, a category error.

Captain Tahget said, ‘She says she needs to speak to her daughter.’

‘She hasn’t got a daughter!’

‘No, not according to the records. A conundrum, isn’t it?’

Captain Tahget sat very still, his glare focused unblinking on the young acolyte. He was a bulky man of about forty, with scar tissue crusting over half his scalp. He obviously had military experience, but his unadorned body armour, like the bare walls of his private office, gave away nothing of his character; in these fluid, uncertain times, when sibling fought sibling, it was impossible to tell who he might have served.

Before this monolithic officer Futurity, just twenty years old, felt nervous, ineffectual - not just weak, but like a shadow, with no control over events.

Futurity lifted his data desk and checked the Ask Politely’s manifest again. The passenger’s name stood out, highlighted in red: MARA. No mention of a daughter. ‘She’s a refugee. Home for her is Chandra. The black hole at the centre of the Galaxy.’

‘I know what Chandra is.’

‘Or rather,’ Futurity said nervously, ‘home is, or was, Greyworld, a worldlet in orbit around a satellite black hole, which in turn orbits Chandra—’

‘I know all this too,’ said the Captain stonily. ‘Get on with it, acolyte.’

Tahget had been hired by Futurity’s boss, the Hierocrat, to  come to this processing station in orbit around Base 478. Here he was to pick up Mara, and other refugees displaced by the Kardish Imperium from their homes in the Galaxy’s Core, and then carry them on to Earth, where the ruling Ideocracy had pledged to welcome its citizens. But Mara had refused to travel on. Because of her, the ship had been held in orbit around the Base, and the other refugees had been evacuated and sent back to holding centres on the surface.

And now it was up to Futurity to sort this mess out. He had no idea where to start.

Futurity licked his lips and looked again at the glowing cube on the Captain’s desk. It was a fish-tank monitor, a Virtual realisation of the interior of the woman’s cabin. Mara sat on her bunk, as still, in her way, as Tahget. She was slim, her head shaved; aged thirty-six, she looked modest, sensible, undemanding. Her small suitcase sat unopened on top of the low dresser that was the cabin’s only other significant piece of furniture. The locked door was blocked by an upturned chair, a trivial barricade.

And before her on the floor was the reason she had been able to impose her will on a starship Captain, hundreds of refugees and at least three interstellar political entities. It was a blocky tangle of metal and polymer, an ugly sculpture quite out of place in the mundane shabbiness of the cabin. You could clearly see where it had been cut out of the weapons pod of some wrecked ship. It was a bomb, a monopole bomb. Dating from the time of the Coalition and their galactic war, it was at least two thousand years old. But the Coalition had built well, and there was no doubt that the bomb could destroy this ship and do a great deal of damage to Base 478 itself.

Futurity didn’t know where the bomb had come from, though after millennia of war 478 was famously riddled with weapons caches. And he had no idea how the bomb had been smuggled on board the Ask Politely, this starship. But the Hierocrat had made it clear that Futurity didn’t need to know any of that; all Futurity had to do was to resolve this messy situation.

‘But she can’t go home,’ he said again feebly. ‘Her home doesn’t exist any more, legally speaking. And soon enough it won’t exist physically either. She’s a refugee.’ Futurity didn’t  understand anything about this situation. ‘We’re trying to help her here. Doesn’t she see that?’

‘Evidently not,’ Tahget said dryly. Tahget didn’t move a muscle, but Futurity could sense his growing impatience. ‘Acolyte, none of the politics of the Galaxy, or the geography of the black hole, matter a jot to me.’ He stabbed a finger at the fish-tank. ‘All I care about is getting that woman away from that bomb. We can’t disarm the thing. We can’t force our way into the cabin without—’

‘Without killing the woman?’

‘Oh, I don’t care about that. No, we can’t get in without setting the thing off. Do you need to know the technical details, of Virtual trip-wires, of dead man’s switches? Suffice it to say that force is not an option. And so I turn to you, acolyte. 478 is your church’s world, after all.’

Futurity spread his hands, ‘What can I do?’

Tahget laughed, uncaring. ‘What you priests do best. Talk.’

The dread weight of responsibility, which had oppressed Futurity since he had been ‘volunteered’ for this assignment by the Hierocrat and projected into orbit, now pressed down on him hard. But, he found, his greatest fear was not for his own safety, nor even for the fate of this poor woman, but simply that he was making a fool of himself in front of this dour captain. Shame on you, Futurity’s Dream!

He forced himself to focus. ‘How do I speak to her?’

The Captain waved a hand. A Virtual of Mara’s head coalesced in the air, and Futurity saw a miniature of himself pop into existence in the little diorama of her cabin. So he had been put in contact with this bomber.

He tried to read her face. She looked younger than her thirty-six years. Her face was a neat oval, her features rather bland - her nose long, her mouth small. She would never be called beautiful, though something about the shape of her skull, exposed by the close shaving of her hair in the Ideocratic style, was delicately attractive. As she studied him, evidently without curiosity, her expression was clear, her brow smooth. She looked loving, he thought, loving and contented in herself, her life. But tension showed around her eyes, in hollow stress shadows. This was a gentle woman projected into an horrific situation. She must be desperate.

A smile touched her lips, faint, quickly evaporating. She said to him, ‘Aren’t you going to say anything?’

The Captain rolled his eyes. ‘Our terrorist is laughing at you! Good start, acolyte.’

‘I’m sorry,’ Futurity blurted. ‘I didn’t mean to stare. It’s just that I’m trying to get used to all this.’

‘It’s not a situation I wanted,’ Mara said.

‘I’m sure we can find a way to resolve it.’

‘There is a way,’ she said without hesitation. ‘Just take me home. It’s all I’ve asked for from the beginning.’

But that’s impossible. Futurity had never negotiated with an armed fugitive before, but he had heard many confessions, and he knew the value of patience, of indirection. ‘We’ll come to that,’ he said. ‘My name is Futurity’s Dream. I live on the planet below, which is Base 478. Our government is called the Ecclesia.’

‘You’re a priest.’

He said reflexively, ‘Just an acolyte, my child.’

She laughed at him openly now. ‘Don’t call me a child! I’m a mother myself.’

‘I’m sorry,’ he mumbled. But in his peripheral vision he checked over the manifest details again. She was travelling alone; there was definitely no mention of a child either on the ship or back at Chandra. Don’t contradict, he told himself. Don’t cross-examine. Just talk. ‘You’ll have to help me through this, Mara. Are you of the faith yourself?’

‘Yes,’ she sniffed. ‘Not of your sort, though.’

Since the fall of the Coalition, the religion Futurity served, known as the ‘Friends of Wigner’, had suffered many schisms. He forced a smile. ‘But I will have to do,’ he said. ‘The Captain turned to my Hierocrat for help. Mara, you must see that to sort out this situation you will have to talk to me.’

‘No.’

‘No?’

‘I have to talk. That’s obvious. But not to an acolyte. Or a priest, or a bishop, or a, a—’

‘A Hierocrat.’ He frowned. ‘Then who?’

‘Michael Poole.’

That ancient, sacred name shocked Futurity to brief silence. He glanced at Captain Tahget, who raised his eyebrows. You see  what I’ve been dealing with? Perhaps this woman was deluded after all.

Futurity said, ‘Mara, Michael Poole is our messiah. In the age of the First Friends he gave his life for the benefit of humanity by—’

‘I know who he was,’ she snapped. ‘Why do you think I asked for him?’

‘Then,’ he said carefully, ‘you must know that Poole has been dead - or at least lost to us - for more than twenty-three thousand years.’

‘Of course I know that. But he’s here.’

‘Poole is always with us in spirit,’ said Futurity piously. ‘And he waits for us at Timelike Infinity, where the world lines of reality will be cleansed.’

‘Not like that. He’s here, on Base—’

‘478.’

‘478. You people keep him locked up.’

‘We do?’

‘I want Michael Poole,’ Mara insisted. ‘Only him. Because he will understand.’ She turned away from Futurity. The imaging system followed her, but she covered her face with her hands, so he couldn’t read her expression.

Captain Tahget said dryly, ‘I think you need to talk to your Hierocrat.’




II 

The Hierocrat refused to discuss such issues on a comms link, so Futurity would have to return to the surface. Within the hour Futurity’s flitter receded from the starship.

From space the Ask Politely was an astonishing sight. Perhaps a kilometre in length it was a rough cylinder, but it lacked symmetry on any axis, and its basic form was almost hidden by the structures which plumed from its surface: fins, sails, spines, nozzles, scoops, webbing. Hardened for interstellar space the ship shone, metallic and polymeric. But it had the look of something organic rather than mechanical, a form that had grown, like a spiny fish from Base 478’s deep seas perhaps, rather than anything designed by intelligence.

There was something deeply disturbing about the ship’s lack  of symmetry. But, Futurity supposed, symmetry was imposed on humans by the steady straight-up-and-down gravity fields of planets. If you swam between the stars you didn’t need symmetry.

And besides, so the seminary gossip went, despite the controlling presence of Tahget and his command crew, this wasn’t really a human vessel at all. It certainly didn’t look it, close to.

Futurity was relieved when his flitter pulled out of the ship’s forest of spines and nets and began to swing back down towards Base 478.

478 was a world of ruins: from the high atmosphere the land looked as if it had been melted, covered over by a bubbling concrete-grey slag. Once every resource of this world had been dedicated to the prosecution of a galactic war. Base 478 had been a training centre, and here millions of human citizens had been moulded into soldiers, to be hurled into the grisly friction of the war at the Galaxy’s heart, from whence few had returned. Even now the world retained the number by which it had been registered in vanished catalogues on Earth.

But times had changed. The war was over, the Coalition fallen. Many of those tremendous wartime buildings remained - they were too robust to be demolished - but Futurity made out splashes of green amid the grey, places where the ancient buildings had been cleared and the ground exposed. Those island-farms laboured to feed 478’s diminished population. Futurity himself had grown up on such a farm, long before he had donned the cassock.

He had never travelled away from his home world - indeed, he had only flown in orbit once before, during his seminary training; his tutor had insisted that you could not pretend to be a priest of a pan-Galactic religion without at least seeing your own world hanging unsupported in the Galaxy’s glow. But Futurity had studied widely, and he had come to see that though there were far more exciting and exotic places to live in this human Galaxy - not least Earth itself - there were few places quite so orderly and civilised as his own little world, with its proud traditions of soldiery and engineering, and its deeply devout government. So he had grown to love it. He even liked the layers of monumental ruins that plated over every  continent, for in the way they had been reoccupied and reused he took a lesson about the durability of the human spirit.

But a world so old hid many secrets. After his flitter had landed - and as the Hierocrat led him to a chamber buried deep beneath the Ecclesia’s oldest College - Futurity felt his soul shrink from the suffocating burden of history.

And when Michael Poole opened his eyes and faced him, Futurity wondered which of them was the most lost.

 

The room was bare, its walls a pale, glowing blue. Its architecture was tetrahedral, a geometry designed respectfully to evoke an icon of Michael Poole’s own past, the four-sided mouths of the wormholes the great engineer had once built to open up Sol system. But those slanting walls made the room enclosing: not a chapel, but a cell.

The room’s sole occupant looked up as Futurity entered. He sat on the one piece of furniture, a low bed. Futurity was immediately reminded of Mara, in another plainly furnished room, similarly trapped by her own mysterious past. The man was bulky, small - smaller than Futurity had imagined. His hair was black, his eyes dark brown. He looked about forty, but this man came from an age of the routine use of AntiSenescence treatments, so he could be any age. The muscles of his shoulders were bunched, and his hands were locked together, big, powerful engineer’s hands. He looked tense, angry, haunted.

As Futurity hesitated, the man fixed him with an aggressive gaze. ‘Who in Lethe are you?’ The language was archaic, and a translation whispered softly in Futurity’s ear.

‘My name is Futurity’s Dream.’

‘Futurity—?’ He laughed out loud. ‘Another infinity-botherer. ’

It shocked Futurity to have this man speak so casually heretically. But he had had enough of being cowed today, and he pulled himself together. ‘You are on a world of infinity-botherers, sir.’

The man eyed him with a grudging respect. ‘I suppose I can’t argue with that. I didn’t ask to be here, though. Just you remember that. So I know who you are. Who am I?’

Futurity took a deep breath. ‘You are Michael Poole.’

Poole raised his hand, and turned it back and forth, studying it. Then he stood up and without warning aimed a slap at Futurity’s cheek. Poole’s fingers broke up into a cloud of pixels, and Futurity felt nothing.

‘No,’ Poole murmured. ‘I guess you’re wrong. Michael Poole was a human being. Whatever I am it isn’t that.’

For a second Futurity couldn’t speak. He tried to hold himself together against this barrage of shocks.

To Futurity’s surprise, Poole said, ’Sorry. Perhaps you didn’t deserve that.’

Futurity shook his head. ‘My needs don’t matter.’

‘Oh, yes, they do. Everything goes belly-up if you forget that.’ He cast about the tetrahedral cell. ‘What’s a man got to do to get a malt whisky around here? . . . Oh. I forgot.’ He looked up into the tetrahedron’s squat spire, and held out his hand, cupping it. In a moment a glass appeared, containing a puddle of amber fluid. Poole sipped it with satisfaction. Then he dipped his fingers in the drink, and flicked droplets at Futurity. When they hit the acolyte’s cassock, the droplets burst apart in little fragments of light. ‘Consistency protocols,’ Poole murmured. ‘How about that? Why am I here, Futurity’s Dream? Why am I talking to you - why am I conscious again?’

Futurity said bluntly, ‘I need your help.’

Poole sat down, sipped his drink, and grunted. ‘More of your decadent dumb-ass theology?’

‘Not theology,’ Futurity said evenly. ‘A human life.’

That seemed to snag Poole’s attention. But he said, ‘How long this time?’

Futurity, briefed by the Hierocrat, knew exactly what he meant. ‘A little more than a thousand years.’

Poole closed his eyes and massaged his temples. ‘You bastards, ’ he said. ‘I’m your Virtual Jesus. A simulacrum messiah. And I wasn’t good enough. So you put me in memory store, a box where I couldn’t even dream, and left me there for a thousand years. And now you’ve dug me up again. Why? To crucify me on a wormhole mouth, like the first Poole?’

Futurity was growing irritated. ‘I know nothing of Jesus, or crucifying. But I always thought I understood Michael Poole.’

‘How could you? He’s been dead twenty millennia.’

Futurity said relentlessly, ‘Then perhaps I misjudged his  character. We didn’t bring you back to harm you. We didn’t bring you back for you at all. You’re here because somebody in trouble is asking for your help. Maybe you should think about somebody other than yourself, as Michael Poole surely would have done.’

Poole shook his head. ‘I don’t believe it. Are you trying to manipulate me?’

‘I wouldn’t dream of it, sir.’

Poole sipped his unreal whisky. Then he sighed. ‘So what’s the problem?’




III 

Poole had no physical location as such; he ‘was’ where he was projected. It would have been possible for him to be manifested aboard the Ask Politely by projection from the Ecclesia’s underground caches. But Poole himself pressed for the data that defined him to be downloaded into the ship’s own store, as otherwise lightspeed delays would introduce a barrier between himself and this fragile woman who was asking for his help.

What Poole wanted, it seemed, Poole got.

It took a day for the Ecclesiast authorities to agree transfer protocols with Captain Tahget and his crew. Futurity, no specialist in such matters, found this delay difficult to understand, but it turned out that Poole’s definition was stored at the quantum level. ‘And you can transfer quantum information, ’ Poole said, ‘but you can’t copy it. So your monks can’t make a backup of me, Futurity, any more than they can of you. Kind of reassuring, isn’t it? And that’s why the monks are twitchy.’ But Poole was furious that the Ecclesiasts ensured that Tahget understood they owned the copyright in him and would protect their ‘intellectual property’ against ‘piracy’. ‘Copyright! In me! What do they think I am, a worm genome?’

Meanwhile, Captain Tahget was insulted by the very suggestion of piracy, and he complained about the delays for which nobody was compensating him, not to mention the risk of allowing the unstable situation of a woman with a bomb aboard his ship to continue for so long.

These transactions seemed extraordinary to Futurity, and terribly difficult to cope with. After all, when he had first gone  up to the orbiting starship, Futurity hadn’t even known this simulacrum of Michael Poole existed.

Virtual Poole was the deepest secret of the Ecclesia, his Hierocrat had said. Indeed, an acolyte as junior as Futurity shouldn’t be hearing any of this at all, and the Hierocrat made it clear he blamed Futurity for not resolving the starship situation without resorting to this: in the Hierocrat’s eyes, Futurity had failed already.

It had begun fifteen hundred years ago. It had been an experiment in theology, epistemology and Virtual technology, an experiment with roots that reached back to the establishment of the Ecclesia itself.

Poole himself knew the background. ‘I - or rather, he, Michael Poole, the real one - has become a messiah figure to you, hasn’t he? You infinity-botherers and this strange quantum-mechanical faith of yours. You had theological questions you thought Poole could answer. Your priests couldn’t dig him up. And so you made him. Or rather, you made me.’

Technicians of the ancient Guild of Virtual Idealism had deployed the most advanced available technology to construct the Virtual Poole. Everything known about Poole and his life and times had been downloaded, and where there were gaps in the knowledge - and there were many - teams of experts, technical, historical and theoretical, had laboured to extrapolate and interpolate. It had been a remarkable project, and somewhat expensive: the Hierocrat wouldn’t say how much it cost, but it seemed the Ecclesia was still paying by instalments.

At last all was ready, and that blue tetrahedral chapel had been built. The Supreme Ecclesiarch had waved her hand - and Michael Poole, or at least a Michael Poole, had opened his eyes for the first time in more than twenty thousand years.

The whole business seemed vaguely heretical to Futurity. But when Poole popped into existence in the Politely’s observation lounge, surrounded by the gaping crew and nervous Ecclesiast technicians, Futurity felt a shiver of wonder.

Poole seemed to take a second to come to himself, as if coming into focus. Then he looked down at his body and flexed his fingers. In the brightness of the deck he seemed oddly out of place, Futurity thought - not flimsily unreal like most Virtuals, but more opaque, more dense, like an intrusion from  another reality. Poole scanned the crowd of staring strangers. When he found Futurity’s face he smiled, and Futurity’s heart warmed helplessly.

But Poole’s face was dark, intent, determined. For the first time it occurred to Futurity to wonder what Poole himself might want out of this situation. He was a Virtual, but he was just as sentient as Futurity was, and no doubt he had goals of his own. Perhaps he saw some advantage in this transfer off-world, some angle to be worked.

Poole turned and walked briskly to the big blister-window set in the hull. His head scanned back and forth systematically as he took in the crowded view. ‘So this is the centre of the Galaxy. You damn priests never even let me see the sky before.’

‘Not quite the centre. We’re inside the Core here, the Galaxy’s central bulge.’ Futurity pointed to a wall of light that fenced off half the sky. ‘That’s the Mass - the Central Star Mass, the knot of density surrounding Chandra, the supermassive black hole at the very centre.’

‘Lethe, I don’t know if I imagined people would ever come so far. And for millennia this has been a war zone?’

‘The war is over.’ Futurity forced a grin. ‘We won!’

‘And now humans are killing humans again, right? Same old story.’ Poole inspected the surface of the planet below. ‘A city-world, ’ he said dismissively. ‘Seen better days.’ He squinted around the sky. ‘So where’s the sun?’

Futurity was puzzled by the question.

Captain Tahget said, ‘Base 478 has no sun. It’s a rogue planet, a wanderer. Stars are crowded here in the Core, Michael Poole. Not like out on the rim, where you come from. Close approaches happen all the time.’

‘So planets get detached from their suns.’ Poole peered down at the farms that splashed green amid the concrete. ‘No sunlight for photosynthesis. But if the sky is on fire with Galaxy light, you don’t need the sun. Different spectrum from Sol’s light, of course, but I guess they are different plants too . . .’

Futurity was entranced by these rapid chains of speculation and deduction.

Poole pointed to a shallow crater, a dish of rubble kilometres across, gouged into the built-over surface. ‘What happened there?’

Futurity shrugged. ‘Probably a floating building fell, when the power failed.’

Poole laughed uncomfortably. ‘Layers of history! I don’t suppose I’ll ever know the half of it.’ Now he took in the Ask Politely’s bubbling organic form. ‘And what kind of starship is this?’ At random he pointed at hull features, at spines and spires and shields. ‘What is that for? An antenna, a sensor mast? And that? It could be a ramjet scoop, I guess. And that netting could be an ion drive.’

There was a stirring of discomfort. Futurity said, ‘We don’t ask such questions. It’s the business of the Captain and his crew.’

Poole raised his eyebrows, but he got only a blank stare from Captain Tahget. ‘Demarcation of knowledge? I never did like that. Gets in the way of the scientific method. But it’s your millennium.’ He clapped his hands. ‘OK, so I’m here. Maybe we should get to work before your fruitcake in steerage blows us all up.’

The Ecclesia technicians muttered among themselves, and prepared Poole’s relocation.

 

Futurity watched the scene in Tahget’s fish-tank Virtual viewer. Mara’s cabin looked just as it had before: the woman sitting patiently on the bed, the dresser, and the bomb sitting on the floor, grotesquely out of place. All that was different was a tray on top of the dresser with the remains of a meal.

Poole appeared out of nowhere, a little manikin figure in the fish-tank. Mara sat as if frozen.

Poole leaned down, resting his hands on his knees, and looked into her face. ‘You’re exhausted. Your eyes are pissholes in the snow.’ Nobody in Tahget’s office had ever seen snow; the translation routines had to interpret.

Poole snapped his fingers to conjure up a Virtual chair and sat down. Mara bowed down before him. ‘Take it easy,’ he said. ‘You don’t have to dry my feet with your hair.’ Another archaic reference Futurity didn’t understand. ‘I know I’m tangled up in your myths. But I’m just a man. Actually, not even that.’

‘I’m sorry,’ Mara said thickly, straightening up.

‘For what? You’re the real person here, with the real problem. ’ He glanced at the sullen mass of the bomb.

Mara said, ‘I made them bring you here. Now I don’t know what to say to you.’

‘Just talk. I don’t think anybody understands what you want, Mara. Not even that bright kid Futurity.’

‘Who? Oh, the acolyte. I told them, but they didn’t listen.’

‘Then tell me.’ He laughed. ‘I’m the sleeping beauty. Lethe knows I’ve got no preconceptions.’

‘I want to go home. I didn’t want to leave in the first place. They evacuated us by force.’

He leaned forward. ‘Who did?’

‘The troops of the new Kard.’

‘Who . . . ? Never mind; I’ll figure that out. OK. But home for you is a planetoid orbiting a black hole. Yes? A satellite black hole, born in the accretion disc of the monster at the heart of the Galaxy.’ He rubbed his chin. ‘Quite a place to visit. But who would want to live there?’

Mara sat up straighter. ‘I would. I was born there.’

It had been a project of the first years after mankind’s victory in the centre of the Galaxy, Mara told him. With the war won, the ancient Coalition, the government of a united mankind, abruptly crumbled, and successor states emerged across the Galaxy. A rump remnant of the Coalition that called itself the Ideocracy had clung on to Earth and other scattered territories. And at the Core, the scene of mankind’s greatest victory, a new project was begun. Ideocrat engineers had gathered asteroids and ice moons which they had set spinning in orbit around the satellite black holes which studded Chandra’s accretion disc. One such was the rock Mara called Greyworld.

‘You say you were born there?’

‘Yes,’ Mara said. ‘And my parents, and their parents before them.’

Poole stared at her. Then, in Futurity’s view, Poole’s little figure walked to the edge of the fish-tank viewer, and stared up challengingly. ‘Hey, acolyte. Help me out here. I’m having a little trouble with timescales.’

Futurity checked his data desk. Under the Ideocracy, these accretion-disc colonies had been in place for two thousand years, almost since the final victory at the Galaxy’s Core.

Poole, a man of the fourth millennium, seemed stunned. ‘Two thousand years? ’

Captain Tahget leaned forward and peered into the fish-tank. ‘Virtual, we once fought a war that spanned tens of thousands of light years. We learned to plan on a comparable scale in time. During the war there were single battles which lasted millennia.’

Poole shook his head. ‘And I imagined I thought big. I really have fallen far into the future, haven’t I?’

‘You really have, sir,’ Futurity said.

Poole sat down again and faced Mara. ‘I can see why you didn’t want to leave. Your roots were deep, on your Greyworld.’

‘Time was running out,’ she said. ‘We knew that. Our black hole was slowly spiralling deeper into Chandra’s accretion disc. Soon the turbulence, the energy density, the tides - it would have been impossible for us to hang on.’

‘Although,’ said Poole, ’the black hole itself will sail on regardless until it reaches Chandra’s event horizon.’

‘Yes.’

Poole said, ‘I still don’t understand. If you knew your world was doomed, you must have accepted you had to evacuate.’

‘Of course.’

‘Then what—’

‘I just didn’t like the way it was done.’ Her face worked, deep emotions swirling under a veneer of control. ‘I didn’t get a chance to say goodbye.’

‘Who to?’

‘Sharn. My daughter.’

Poole studied her for a moment. Then he said gently, ‘You see, you’re losing me again, Mara. I’m sorry. According to the ship’s manifest you don’t have a daughter.’

‘I did have one. She was taken away from me.’

‘Who by?’

‘The Ideocrats.’

‘But you see, Mara, there’s my problem. I saw the records. Once the evacuation was done, there was nobody left on Greyworld. So your daughter—’

‘She wasn’t on Greyworld.’

‘Then where?’

‘She lives in the satellite black hole,’ Mara said simply. ‘Where the Ideocrats sent her.’

‘In the black hole?’

‘She lives in it, as you, Michael Poole, live in light.’

‘As some kind of Virtual representation?’

Mara shook her head. ‘I’m sorry. I can’t explain it better. We aren’t scientists on Greyworld, like you.’

He thought that over. ‘Then what are you?’

‘We are farmers.’ She shrugged. ‘Some of us are technicians. We supervise the machines that tend other machines, that keep the air clean and the water flowing.’

Poole asked, ‘But why are you there in the first place, Mara? What did the Ideocracy intend? What is your duty?’

She smiled. ‘To give our children to the black hole. And that way, to serve the goals of mankind.’

Futurity said quickly, ‘She’s probably doesn’t know any more, Michael Poole. This was the Ideocracy, remember, heir to the Coalition. And under the Coalition you weren’t encouraged to know more than you needed to. You were thought to be more effective that way.’

‘Sounds like every totalitarian regime back to Gilgamesh.’ Poole studied Mara for a long moment. Then he stood. ‘All right, Mara. I think that’s enough for now. You’ve given me a lot to think about. Is there anything you need? More food?’

‘I’m tired,’ she said quietly. ‘But I know if I lie down that Captain or the acolyte will sneak in here and disarm the bomb, or hurt me, and—’

Poole said, ‘Look at me, Mara. Things will get flaky very quickly if you don’t sleep. Nobody will hurt you, or change anything in here. You can trust me.’

She stared at his Virtual face. Then, after a moment, she lay down on her bunk, her knees tucked into her chest like a child.

Poole’s fish-tank representation popped out of existence.

 

Poole, Tahget and Futurity faced each other across the table in Tahget’s office.

Tahget said, ‘We need to resolve this situation.’

Poole had another glass of Virtual whisky in his hand. ‘That woman is determined. Believe me, you don’t separate a mother from her child. She’ll blow us all up rather than give in.’

Tahget said coldly, ‘Then what do you suggest we do?’

‘Comply with her wishes. Take her back to Chandra, back to  the centre of the Galaxy, and to her black hole Garden of Eden. And help her find her kid.’

Futurity said, ‘There is no child. She said the child lives in the black hole. That’s just impossible. No human being—’

‘Who said anything about it being human?’ Poole snapped. ‘I’m my mother’s son, and I’m not human. Not any more. And black holes are complicated beasts, Futurity. You’re a scholar; you should know that. Who’s to say what’s possible or not?’

‘Actually I don’t know anything about black holes,’ Futurity said.

‘You know, you’ve got a really closed mind,’ Poole said. ‘You Ecclesiasts have origins in an engineering guild, don’t you? But now you want to be a priest, and the whole point of being a priest is to keep your knowledge to yourself. Well, maybe you’re going to have to learn to think a bit more like an engineer and less like an acolyte to get through this.’

Tahget was glaring at Poole. ‘If you insist on this absurd chase to the centre of the Galaxy, Michael Poole, you will have your way. You are accorded respect here. Too much, in my opinion.’

Poole grinned. ‘Ain’t that the truth?’

‘At least it will buy us time,’ Futurity said, trying to reassure Tahget. ‘But you must hope to resolve this situation before you reach Chandra, where you will find there is no magical child in the singularity, and the woman’s condition will veer from denial to desperation.’

‘Or it all works out some other way,’ Poole said evenly. ‘Don’t prejudge, acolyte; it’s a nasty habit. One condition. I’m coming along too.’

They both looked at him sharply.

Futurity said hesitantly, ‘I don’t think the Hierocrat would—’

‘Into Lethe with your bishops and their “copyright”! I didn’t ask them to bring me back from the dead. I only want to see a little of the universe before I get switched off again. Besides, right now I’m the only sentient creature poor Mara trusts. I think you need me aboard, don’t you, Captain?’

Futurity opened his mouth, and closed it. ‘As the Captain said, if you ask for that I imagine it will be granted, though the Hierocrat’s teeth will curl with anxiety.’

Tahget growled, ‘Your Hierocrat will have more to think about than that.’ He grabbed Futurity’s wrist in one massive hand. ‘If Michael Poole is joining this cruise of ours, so are you, acolyte. When this Virtual fool starts to cause trouble, I want somebody I can take it out on.’

Futurity felt panicked; for a boy who had never been further than low orbit before, this was becoming a daunting adventure, out of control.

Poole laughed and rubbed his hands together. ‘Great! Just leave a piece of him for the Hierocrat to gnaw on.’

Tahget released Futurity. ‘But I have a condition of my own.’ He waved his hand over the table, and its surface turned into a schematic of the Galaxy. ‘Here is our original route, planned but now abandoned.’ It was a simple dotted line arcing from Base 478 in the Core out to the sparse Galactic rim, where Earth lay waiting. There were a few stops on the way, mostly at nominal political borders. One stop was at a flag marked ‘3-Kilo’, outside the Core, and Tahget tapped it with his fingernail. ‘This is the Galaxy’s innermost spiral arm, the 3-Kiloparsec Arm. Whatever our final destination, we go here first.’

Futurity didn’t understand. ‘But that’s the wrong way. 3-Kilo is outside the Core.’ Leaving the Base was bad enough. His dread deepened at the thought of being taken out of the brightly lit Core and into the sparse unknown beyond. ‘If we’re aiming for the centre of the Galaxy, we’ll have to double back. And the bomb - the additional time this will take—’

‘I know the urgency of the situation,’ Tahget snapped.

Poole said, ‘So why do you want to go to 3-Kilo?’

‘I don’t,’ Tahget said. ‘The Ask Politely does. On a ship like this, you go where it wants to go.’ Tahget blanked the table display and stood. ‘There is much you will never understand about this modern age, Michael Poole. Even about this ship. This meeting is over.’ He walked out.

Futurity and Poole stared at each other. Poole said, ‘So it isn’t just a cutesy name. On this ship, you really do have to ask politely.’

Futurity peered into the fish-tank display of Mara’s cabin, where the woman hadn’t moved since she lay down in Poole’s presence.




IV 

The Ask Politely spent another day in orbit around 478. Then the ship slid silently away into deep space.

Futurity stood alone in the observation lounge, watching his home planet fold over itself until it became a dull grey pebble, lost against the glare of the Galaxy Core. He really was heading out into the cold and the dark. He shivered and turned away from the blister-window. It would be three days’ travel to 3-Kilo, said Tahget, with much delay at border posts as they cut across the territories of various squabbling statelets.

Futurity spent most of the first day alone. The bare corridors echoed; a ship meant to carry a hundred passengers seemed empty with just the three of them, counting Poole.

He quickly found his range of movement was limited. He had access to corridors and rooms only over two decks, confined to a lozenge-shaped volume near one end of the ship’s rough cylinder. The corridors were bleak, panelled with bare blue-grey polymer, with not a bit of artwork or personalisation in sight. Even within the lozenge many rooms were closed to him, such as the bridge, or just plain uninteresting, such as the refectory, the nano-food banks and the air cycling gear.

The lozenge of access spanned no more than fifty metres, on a craft a kilometre long. In fact this whole pod of habitation was like an afterthought, he started to see, an add-on bolted onto Ask Politely, as if these corridors and the people in them were not the point of the ship at all.

And nobody would speak to him. Tahget and his crew were busy, and as a mere earthworm, as they called him, they just ignored Futurity anyhow. The woman Mara slept throughout the day. Michael Poole stayed in the Captain’s office. He appeared to sit still for hours on end, immersed in his own deep Virtual reflections. Futurity didn’t dare disturb him.

Futurity thought of himself as disciplined. He wasn’t without inner resource. He had been assigned a cabin, and he had brought a data desk and other materials. So he sat down, faced his data desk, and tried to pursue his seminary studies - as it happened, into the divine nature of Michael Poole.

The Wignerian faith was based on the comforting notion that all history was partial, a mere rough draft. It was all based  on quantum physics, of course, the old notion that reality is a thing of probabilities and might-bes, that collapses into the real only when a conscious mind makes an observation. But that conscious mind, with all its observations, in turn wasn’t realised until a second mind observed it - but that second in turn needed a third observer to become real, who needed a fourth . . .

This paradoxical muddle would be resolved at the end of time, said the Wignerians, when the Ultimate Observer, the final Mind, would make the last Observation of all, terminating chains of possibilities that reached back to the birth of the universe. In that mighty instant the sad history of the present, with its pain and war, suffering and brief lives and death, would be wiped away, and everybody who ever lived would find themselves embedded in a shining, optimal history.

This was the kernel of a faith that had offered profound hope during the last days of the Coalition, when the whole Galaxy had been infested with human soldiers, many of them not much more than children. The faith had always been illegal, but it was blind-eye tolerated by authorities and commanders who saw the comfort it brought to their warriors.

And when the Coalition fell, the faith was liberated.

The Ecclesia of Base 478 had its origins in the Guild of Engineers, an ancient agency that had itself participated in the founding of the Coalition. The Guild had survived many political discontinuities in the past. Now it survived the fall of the Coalition and proved its adaptability again. The Guild took over an abandoned Coalition training base, 478, and set up an independent government. Like many others, it fully accepted the newly liberated Wignerian faith, seeing in the religion a short cut to power and legitimacy. Soon its Master of Guild-Masters proclaimed herself Supreme Ecclesiarch, announcing that she alone owned the truth about the faith - again, like many others.

The Guild-Masters, following their old intellectual inclinations, developed an interest in the theological underpinnings of their new faith. Their Colleges on Base 478 quickly developed a reputation even among rival orthodoxies as hosting the best Wignerian thinkers in the Galaxy.

But in those heady early days of theological freedom, there  had been constant schisms and splits, heresy and counter-heresy, as the scholars debated one of the religion’s most fascinating and difficult elements: the strange career of Michael Poole. This entrepreneur, engineer and adventurer of humanity’s remote history had, it was said, projected himself into the far future through a collapsing chain of wormholes. He had done this in order to save mankind. Poole, a redeemer who had confronted Timelike Infinity, came to embody and humanise the chilly quantum abstractions of the faith. He was a Son of that aloof Mother that was the Ultimate Observer.

There seemed no doubt that Poole really had existed as an historical figure. The question was: what was his relationship to the Ultimate Observer? Was Poole just another supplicant, if an extraordinary one, his life just one more thread in the tapestry contemplated by the Wignerian godhead? Or, some argued further, perhaps Poole and the Observer ought to be identified: perhaps Michael Poole was the Observer. The trouble with that argument was that Poole was undoubtedly human, whatever else he was, though his achievements had been anything but ordinary. So could a god be made incarnate?

It was an issue that had always fascinated Futurity. Indeed, it had so intrigued some of his predecessors that they had commissioned the Virtual Poole from the Idealists so they could ask him about it: it was a rough-and-ready engineer’s approach to a deep theological question.

But oddly, with the real thing - or at least a disturbing simulacrum - just down the corridor of this ship, Futurity’s dry scholarship seemed pointless. He found it hard to believe Poole himself would have any time for this dusty stuff.

After a couple of hours Futurity gave up. He left his cabin and went exploring again.

As he roamed the corridors he watched the crew at work. They all seemed to be command staff, aside from a few orderlies who performed such chores as serving the Captain his meals and shifting furniture around to set up passengers’ cabins. It was puzzling. Futurity had no experience of life aboard starships, but he could not see how the crew’s complicated discussions and endless meetings related to the ship’s actual operations. And he never spotted an engineer, a person  who might be in charge of the systems that actually made the ship go.

He was probably reading the situation all wrong. But Michael Poole, who had once built starships himself, also concluded that there was something very odd about this ship.

On the second day he talked it over with Futurity. Tahget had given Poole some limited access over where he could ‘pop up’, as he put it, and he had been able to roam a bit wider than Futurity had. But not much further. His own internal-consistency protocols, designed to give him some anchoring in humanity, made it impossible for him to roam into areas that would have been hazardous for humans. And when the Captain had spotted that Poole was hacking into access-denied areas, such privileges had quickly been locked out.

‘I saw a few sights before they shut me down, though,’ Poole said, and he winked. ‘We’re not alone on this ship. It’s a big place, and we’re confined to this little box. But in the longer corridors on the fringe of our cage, I saw things: shadows, furtive movements. Like ghosts. And if you look too closely what you see disappears into the shade.’

Futurity frowned. ‘You’re not saying the ship is haunted?’

‘No. But I think there is, um, a second crew, a crew beneath the crew, who are actually flying the damn ship. And it’s presumably to serve their needs that we’re all jaunting out to 3-Kilo, because for sure it isn’t for us. What I haven’t yet figured out is who those people are, why they’re hiding from us, and what their relationship is to Tahget and his bunch of pirates. But I’ll get there,’ he said cheerfully. ‘I’ll tell you something even odder. I’m not convinced that the squat little folk I glimpsed were even wearing clothes!’

Futurity never ceased to marvel at Poole. He was a tourist in this twenty-eighth millennium, a revenant from the deepest past. And yet he was finding his way around what must be a very strange future with far more confidence than Futurity felt he could muster in a hundred lifetimes.

 

By the morning of the third day the Ask Politely had swum out of the Core, and Futurity was growing disturbed by the sky.

They were still only a few thousand light years from the centre of the Galaxy, and behind the ship the Core was a mass  of light, too bright to be viewed by a naked human eye. But Futurity could already tell he was in the plane of a galactic disc: there were stars all around, but they were more crowded in some directions than others. If he looked straight ahead the more distant stars merged into a band of light that streaked across the sky, a stellar horizon, but if he looked up or down, the stars scattered to thinness, and he could see through the veil of light to a sky that was noticeably empty - and black.

Futurity had never seen a black sky before. He felt as if his own mind was crumbling, as if the bright surface of reality was breaking down, to reveal an abyssal darkness beneath. He longed to be back on 478, where the whole sky was always drenched with light.

But Poole was animated. ‘What a tremendous sky! You know, from Sol system you can make out only a few thousand stars, and the Galaxy is just a ragged band of mushy light. The Core ought to be visible from Earth - it should be as bright as the Moon - but the spiral-arm dust clouds get in the way, and it’s invisible. Futurity, it was only a few decades before the first human spaceflight that people figured out they lived in a Galaxy at all! It was as if we lived in a shack buried in the woods, while all around us the bright lights of the city were hidden by the trees.’

Poole had a kindly streak, and was empathetic. He sensed Futurity’s discomfort, and to distract him he brought the acolyte to the Captain’s office, and encouraged him to talk about himself. Futurity was flattered by his interest - this was Michael Poole! - and he responded with a torrent of words.

Futurity had always been cursed with a lively, inquisitive mind. As a young boy on the family farm, surrounded by the lowering ruins of war, he had laboured to tease healthy plants from soil illuminated by pale Galaxy-centre light. It had been fulfilling in its way, and Futurity saw with retrospect that to spend his time on the processes of life itself had satisfied some of his own inner spiritual yearnings. But the unchanging rhythms of the farm weren’t sufficient to sustain his intellect.

The only libraries on Base 478 were deep underground, where Ecclesiast scholars and scribes toiled over obscure aspects of Wignerian theology, and the only academic career available to Futurity was in a seminary. In fact, on a priest-run  world, to become an Ecclesiast of some rank or other was the only way to build any kind of career. ‘On 478 even the tax collectors are priests,’ as Futurity’s father had said ruefully.

So the boy said goodbye to the farm, and donned the cassock of a novice. He gave up his childhood name for a visionary Wignerian slogan: Futurity’s Dream.

The study was hard, the rule of the Hierocrats and tutors imperious and arbitrary, but life wasn’t so bad. His intellect had been fully satisfied by his immersion in the Ecclesia’s endless and increasingly baroque studies of the historical, philosophical and theological roots of its faith. He recoiled with humility from the pastoral side of his work, though. It mortified him to hear the confession of citizens older and wiser than he was. But that very humility, one discerning Hierocrat had once told him, might mark him out as having the potential to be a fine priest.

Anyhow now, seven years later, his seemingly inevitable career choices had led him to this extraordinary situation.

‘And who are these “Kards”?’ Poole asked.

‘The Kardish Imperium is a new power that has risen in the Core,’ Futurity told Poole. ‘Named after a famous admiral of the Core wars. Expansive, aggressive, intolerant, ambitious—’

‘I know the type.’

The Kards were on the march. There was only one state, in a Galaxy quilted with petty statelets, capable of resisting the Kards - and that was the Ideocracy, the rump of the collapsed Coalition.

So far the Ideocracy had been as aloof concerning the Kardish as it was about all the successor states, which it regarded as illegal and temporary secessions from its own authority. But the Kards’ challenge was profound. Earth, base of the Ideocracy, was the home of mankind. But the Galaxy Core had been the centre of the war, and more humans had died there, by an order of magnitude, than all those who had lived and died on Earth before the age of spaceflight. The Core was the moral and spiritual capital of Homo galacticus, said the new Kard. The question was, who was the true heir to the Coalition’s mantle, Imperium or Ideocracy? The reputation of the Coalition still towered, and its name burned brightly in human imaginations; whoever won that argument might inherit a Galaxy.

This was the terrible friction that had rubbed away the life of Mara, and countless other refugees.

‘And now,’ Futurity said, ‘they are cleaning out the last Ideocracy enclaves in the Core.’

‘Ah. Like Mara’s world.’

‘Yes. There isn’t much the Ideocracy can do, short of all-out war. As for us,’ Futurity went on, ‘the Ecclesia is just trying to keep the peace.’ Through their faith the Ecclesia’s acolytes and academics had links that crossed the new, shifting political boundaries. ‘Michael Poole, the Wignerian faith was never legal under the Coalition, but it spanned the Galaxy, and in its way unified mankind. It survived the Coalition’s fall. Now, despite our fractured politics, and even though the faith itself has schismed and schismed again, it still unites us - or at least gives us something to talk to each other about. And it provides a moral, civilising centre to our affairs. If not for the faith’s moderating influence, the fall of the Coalition would have been much worse for most of humanity.’

Mara’s fate was an example. Wignerian diplomatic links had been used to set up a reasonably safe passage for Ideocracy refugees from the Core. Thus at places like Base 478 refugees like Mara were passed off from one authority to another, following a chain of sanctuaries out of the Core to their new homes in the remote gloom of the rim.

Poole seemed cynical about this. ‘A service for which you charge a handsome fee, no doubt.’

Futurity was stung. ‘We’re not a rich world, Michael Poole. We rely mostly on donations from pilgrims to keep us going. We have to charge the refugees or their governments for transit and passage; we’d fall into poverty ourselves otherwise.’

But Poole didn’t seem convinced. ‘Pilgrims? And what is it those pilgrims come to see on Base 478? Is it the shrine of the great messiah? Is it me? Have you dug up my bones? Do you have some gibbering manikin of me capering on a monument, begging for cash?’

Futurity tried to deny this: not literally. But there was truth in Poole’s charge, he thought uncomfortably. Of course Poole’s body had been lost when he fell into the wormhole to Timelike Infinity, and so he had been saved from the indignity of becoming a relic. But as the Wignerian religion had developed  the Ecclesia had mounted several expeditions to Earth, and had returned with such treasures as the bones of Poole’s father Harry . . .

Poole seemed to know all this. He laughed at Futurity’s discomfiture.

The Captain called them. They had arrived at 3-Kilo, and Tahget, in his blunt, testing way, said his passengers might enjoy the view.

 

Poole was charmed by the clustering stars of 3-Kilo. To Futurity these spiral-arm stars, scattered and old, were a thin veil that barely distracted him from the horror of the underlying darkness beyond.

But it wasn’t stars they were here to see.

Poole pointed. ‘What in Lethe is that?’

An object shifted rapidly against the stars of 3-Kilo. Silhouetted, it was dark, its form complex and irregular.

Poole was fascinated. ‘An asteroid, maybe - no, too spiky for that. A comet nucleus, then? I spent some time in the Kuiper Belt, the ice moon belt at the fringe of Sol system. I was building starships out there. Big job, long story, and all vanished now, I imagine. But a lot of those Kuiper objects were like that: billions of years of sculptures of frost and ice, all piled up in the dark. Pointlessly beautiful. So is this a Kuiper object detached from some system or other? But it looks too small for that.’

Futurity was struck again by the liveliness of Poole’s mind, the openness of his curiosity - and this was only an incomplete Virtual. He wondered wistfully how it might have been to have met the real Michael Poole.

Then Poole saw it. ‘It’s a ship,’ he said. ‘A ship covered with spires and spines and buttresses and carvings, just like our own Ask Politely. A ship like a bit of a baroque cathedral. I think it’s approaching us! Or we’re approaching it.’

He was right, Futurity saw immediately. He felt obscurely excited. ‘And - oh! There’s another.’ He pointed. ‘And another.’

Suddenly there were ships all over the sky, cautiously converging. Every one of them was unique. Though it was hard to judge distances and sizes, Futurity could see that some were larger than the Ask Politely, some smaller; some were roughly  cylindrical like the Politely, others were spheres, cubes, tetrahedrons, even toroids, and some had no discernible regularity at all. And all of them sported gaudy features every bit as spectacular as Politely’s. There were immense scoop mouths and gigantic flaring exhaust nozzles, spindly spines and fat booms, and articulating arms that worked delicately back and forth like insect legs. Some of the ships even sported streamlined wings and fins and smooth noses, though none of them looked as if they could survive an entry into an atmosphere. These glimmering sculptures drifted all around the sky.

Poole said, ‘Quite a carnival. Look at all that crap, the spines and spikes and nets and fins. It looks like it’s been stuck on by some giant kid making toy spaceships. I can’t believe there’s any utility in most of those features.’

Futurity said, ‘It’s also ugly. What a mess!’

‘Yes,’ said Poole. ‘But I have the feeling we’re not the ones this stuff is supposed to impress.’ He pointed. ‘And that one looks as if it wants to get a bit more intimate than the rest.’

A huge ship loomed from the crowd and approached the Ask Politely. It was a rough sphere, but its geometry was almost obscured by a fantastic hull-forest of metal, ceramics and polymers. Moving with an immense slow grace, it bore down on the Ask Politely, which waited passively.

At last the big sphere’s complex bulk shadowed most of the observation lounge’s blister. A jungle of nozzles and booms slid across the window. Futurity wondered vaguely how close it would come before it stopped.

And then he realised it wasn’t going to stop at all.

Captain Tahget murmured, ‘Brace for impact.’ Futurity grabbed a rail.

The collision of the two vast ships was slow, almost gentle. Futurity, cupped in the Ask Politely’s inertial-control field, barely felt it, but he could hear a groan of stressed metal, transmitted through the ship’s hull. Two tangles of superstructure scraped past each other; dishes were crashed and spines broken, before the ships came to rest, locked together.

Translucent access tubes sprouted from the hulls of both ships, and snaked across space like questing pseudopodia, looking for purchase. Futurity thought he saw someone, or  something, scuttling through the tubes, but it was too far away to see clearly.

Poole gazed out with his mouth open. ‘Look - here’s another ship coming to join the party.’

So it was, Futurity saw. It was a relative dwarf compared to the monster that had first reached Ask Politely. But with more metallic grinding it snuggled close against the hulls of the two locked ships.

Poole laughed. ‘Boy, space travel has sure changed a lot since my day!’

Captain Tahget said, ‘Show’s over. We’ll be here two days, maybe three, before the swarming is done.’

Poole glanced at Futurity questioningly. The swarming?

Tahget said, ‘Until then we maintain our systems and wait. Let me remind you it’s the night watch; you passengers might want to get some sleep.’ He glanced at Poole. ‘Or whatever.’

Futurity returned to his cabin, and tried to sleep. But there were more encounters in the night, more subtle shudderings, more groans of stressed materials so deep they were almost subsonic.

This experience seemed to him to have nothing to do with spaceflight. I am in the belly of a fish, he thought, a huge fish of space that has come to this place of scattered stars to seek others of its kind. And it doesn’t even know I am here, embedded within it.




V 

During the 3-Kilo lay-off Captain Tahget had his crew scour through the ship’s habitable areas, cleaning, refurbishing and repairing. It was make-work to keep the crew and passengers busy, but after a few hours Futurity conceded he welcomed the replacement of the ship’s accumulated pale stink of sweat, urine and adrenaline with antisepsis.

But the continuing refusal of Mara, reluctant terrorist, to come out of her cabin caused a crisis.

‘She has to leave her cabin, at least for a while,’ Tahget thundered. ‘That’s the company’s rules, not mine.’

‘Why?’ Poole asked evenly. ‘You recycle her air, provide her  with water and food. Give her clean sheets and she’ll change her own bed, I’m sure.’

‘This is a starship, Michael Poole, an artificial environment. In a closed, small space like that cabin there can be build-ups of toxins, pathogens. And I remind you she is sharing her cabin with a monopole bomb, a nasty bit of crud at least two thousand years old, and Lethe knows what’s leaking out of that. We need to clean out her nest.’

Poole’s eyes narrowed. ‘What else?’

‘That woman needs exercise. You’ve seen the logs. She only gets off her bed to use the bathroom, and even that’s only a couple of times a day. What good will it do anybody if she keels over from a thrombosis even before we get to the Chandra? Especially if she’s got a dead man’s switch, as she claims.’

‘Those are all reasons for separating Mara from her bomb, despite your promises to the contrary. I don’t trust you as far as I can throw you, Captain. And if I don’t, how can Mara?’

Captain Tahget glared; he was a bulky, angry, determined man, and his scar was livid. ‘Michael Poole, my only concern is the safety of the ship, and everybody aboard - yes, including Mara. I am an honourable man, and if you have half the intuition for which your original was famous you will understand that. I give you my word that if she is willing to leave her room, briefly, for these essential purposes, Mara’s situation will not be changed. When she is returned, everything will be as it was. I hope that we can progress this in a civilised and mutually trusting fashion.’

Poole studied him for long seconds. Then he glanced at Futurity, and shrugged. ‘After all,’ Poole said, ‘she’ll still be able to detonate her bomb whether she’s in the cabin with it or not.’

So Mara emerged from her room, for the first time since before Futurity’s first visit to the ship.

A strange procession moved around the ship, with Tahget himself in the van, and a handful of crew, mostly female, surrounding the central core of Poole, Futurity and Mara. Mara insisted that Poole and Futurity stay with her at all times, one on either side, and she brought a pillow from her cabin which she held clutched to her chest, like a shield. Futurity couldn’t think of a thing to say to this woman who  was holding them all hostage, but Poole kept up a comforting murmur of mellifluous small-talk.

Futurity saw that the crew checked over Mara surreptitiously. Maybe they were searching for the devices that linked her to her bomb. But there was nothing to be seen under her shapeless grey smock. Surely any such device would be an implant, he decided.

The peculiar tour finished in the observation lounge, where the view was still half obscured by the hull of an over-friendly ship that had sidled up to the Ask Politely. Further out, nuzzling ships drifted around the sky, like bunches of misshapen balloons.

Mara showed a flicker of curiosity for the first time since leaving her cabin. ‘The ships are so strange,’ she said.

‘That they are,’ Poole said.

‘What are they doing?’

‘I don’t know. And the Captain won’t tell me.’

She pointed. ‘Look. Those two are fighting.’

Futurity and the others crowded to the window to see. It was true. Two ships had come together in an obviously unfriendly way. Both lumbering kilometre-long beasts, they weren’t about to do anything quickly, but they barged against each other, withdrew, and then went through another slow-motion collision. As they spun and ground, bits of hull ornamentation were bent and snapped off, and the ships were surrounded by a pale cloud of fragments, detached spires and shields, nozzles and antennae and scoops.

‘It’s a peculiar sort of battle,’ Futurity said. ‘They aren’t using any weapons. All they are doing is smashing up each other’s superstructure.’

‘But maybe that’s the point,’ Poole said.

‘So strange,’ Mara said again.

Captain Tahget blocked her way. ‘But,’ he said, ‘not so strange as the fact that you, madam, were able to smuggle a monopole bomb onto my ship.’

The mood immediately changed. Mara, obviously frightened, shrank back against Poole, coming so close she brushed against him, making his flank sparkle with disrupted pixels.

Poole said warningly, ‘Captain, you promised you wouldn’t interfere with her.’

Tahget held up his big hands. ‘And I will keep my word. Nobody will touch the bomb, or Mara here, and we’ll go through with our flight to Chandra as we agreed.’

‘But,’ Poole said heavily, ‘you had an ulterior motive in getting her out here, despite your promises.’

‘All right,’ Captain Tahget snapped. ‘I need some answers. I must know how she got us all into this situation.’

Futurity asked, ‘Why?’

Tahget barely glanced at him. ‘To stop it happening again.’ He glared at Mara. ‘Who helped you? Somebody must have. You’re nothing but a refugee from Chandra; you came to 478 with nothing. Who helped you smuggle a bomb on board? Who equipped you with the means to use it? And why? I know what you want - I don’t understand, but I’ve heard what you said. What I don’t know is what your benefactors want. And I need to know.’

She returned his stare defiantly. ‘I want to go back to my cabin.’

But Tahget wouldn’t back down. The stand-off was tense, and Futurity, his heart pumping, couldn’t see a way out.

Poole intervened. ‘Mara, it may be best to tell him what he wants to know.’

‘But—’

‘Telling him who helped you will make no difference to you. You aren’t going to come this way again, are you? And I can see the other point of view. Captain Tahget is responsible for his ship.’ Mara hesitated, but Poole continued to reassure her. ‘I believe he’ll keep his word. Just tell him.’

She took a deep breath. ‘Her name is Ideator First Class Leen.’

Tahget growled, ‘Who?’

But Futurity was shocked. He knew the name: the person who had helped Mara set all this up was a priest belonging to the Guild of Virtual Idealism.

Poole’s jaw dropped when he heard this. ‘My own makers! How delicious.’

Mara began to explain how the Ideator had helped her smuggle the bomb and other equipment aboard, but Tahget waved her silent. ‘If that bunch of illusionists was involved, anything could have been done to us and we wouldn’t know  it.’ His suspicious frown deepened. ‘And then, once you were aboard, you asked for Poole himself. So was that part of the scheme?’

‘No,’ she insisted. ‘The Ideator did tell me Michael Poole had been reincarnated on 478. But it was my idea to ask for him, not hers.’

Poole shook his head. ‘I’m not part of this, captain, believe me. I’m a mere creature of the Idealists - rather like Mara here, I suppose.’

Now the Captain’s ferocious stare was turned on Futurity. ‘And you,’ Tahget snarled, his scar livid. ‘What do you have to do with it? The truth, now.’

Futurity, flustered, protested, ‘Why, nothing, Captain. You know why I was brought in - to negotiate with Mara. You asked for the Ecclesia’s help! And I don’t understand why you’re even asking me such a question. I’m an Engineer, not an Idealist.’

Tahget snorted. ‘But you’re all alike, you Guilds. All of you clinging to your petty worldlets, with your stolen fragments of the soldier’s faith, your saintly relics and your shrines!’

Futurity was shocked. ‘Captain - believe me, Engineers and Idealists would never cooperate on a scheme like this. It’s unthinkable.’ He hunted for the right word. ‘We may seem alike to you. But we are rivals.’

‘Maybe that’s the point,’ Poole said smoothly. ‘Acolyte, I imagine the Idealists have their own flow-through of pilgrims, along with their money.’

‘Yes, that’s true.’

‘What, then, if Mara’s bomb goes off? What will be the impact on the Ecclesia’s trading?’

‘We don’t think of it as trading but a duty to helpless—’

‘Just answer the question,’ Tahget growled.

Futurity thought it through. ‘It would be a disaster for us,’ he conceded. ‘A refugee makes her journey only once in her lifetime. She brings her children. If she can choose, nobody would come to a place so unsafe as to allow something like this to happen.’

‘No more refugees with their meagre savings for you to cream,’ Poole said, watching Futurity’s reaction with a cold  amusement. ‘No more pilgrims and their offerings. Your rivals would have struck a mighty economic blow, would they not?’

Tahget said, ‘My company certainly wouldn’t touch your poxy little globe with a gloved hand, acolyte. Perhaps we won’t anyhow.’ A vein throbbed in his forehead. ‘So we are all puppets of those illusionists. And there’s not one of them within light years, whose head I can crack open!’

Mara had listened to all this. Now she said, ‘None of this matters. What does matter is me, and my daughter.’

‘And your bomb,’ said Poole softly.

‘Take me back to my cabin,’ she said. ‘And don’t ask me to leave it again before we get to Chandra.’

With a curt nod, Tahget dismissed her.

Futurity went back to his own room. He was relieved the little crisis was over, but his cheeks burned with shame and anger that this whole incident had been set up to get at his own Ecclesia - that another Guild should be responsible - and it had taken Poole to see it, Poole, a Virtual designed by the Idealists themselves!

But as he thought it over, he did see how alike the two Guilds were. And, he couldn’t help wondering, if the Idealists were capable of such deception, could it be that his own Ecclesia would not be above such dirty tricks? It was all politics, as Poole would probably say, politics and money, and a competition for the grubby trade of refugees and pilgrims. Perhaps even now the Ecclesiasts were plotting manoeuvres just as underhand and unscrupulous against their rivals.

An unwelcome seed of doubt and suspicion lodged in his mind. To burn it out he took his data desk and began furiously to write out a long report on the whole incident for his Hierocrat.

But before he had completed the work he was disturbed again. This time it wasn’t Mara who was causing trouble for the crew, but Poole - who had gone missing.

 

Tahget met Futurity in the observation lounge.

Futurity said, ‘I don’t see how you can lose a Virtual.’

Tahget grunted. ‘We know he’s being projected somewhere. We can tell that from the energy drain. What we don’t know is  where. He isn’t on the monitors. We’ve checked out all the permitted zones by eye. What’s he up to, acolyte?’

Once again Futurity found himself flinching from Tahget’s glare. ‘You know, Captain, the way you use your physical presence to intimidate me—’

‘Answer the question!’

‘I can’t! I’m on this voyage because of Poole - believe me, I wish I wasn’t here at all - but I’m not his keeper.’

‘Acolyte, if you’re hiding something . . .’

Futurity was aware of a shadow passing over him. He turned.

There was Poole.

He was outside the hull, standing horizontally with his feet on the window’s surface, casting a diffuse shadow into the lounge. He was dressed in a skinsuit, and he looked down at Futurity with a broad grin, easily visible through his visor. The Virtual rendition was good enough for Futurity to see the pattern on the soles of Poole’s boots. Behind him, entangled ships drifted like clouds.

Futurity gaped. ‘Michael Poole! Why - how—?’

‘I can tell you how,’ Tahget said. He walked up to the window, huge fists clenched. ‘You hacked into your own software, didn’t you? You overrode the inhibiting protocols.’

‘It was an interesting experience,’ Poole said. His voice sounded muffled to Futurity, as if he was in another room. ‘Not so much like rewriting software as giving myself a nervous breakdown.’ He held up a gloved hand. ‘And you can see I didn’t do away with all the inhibitions. I wasn’t sure how far I could go, what was safe. Futurity, I think it’s possible that if I cracked this visor, the vacuum would kill me just as quickly as it would kill you.’

Futurity felt an urge to laugh at Poole’s antics. But at the same time anger swirled within him. ‘Poole, what are you doing out there? You’re the only one Mara trusts. All you’re doing is destabilising a dangerous situation, can’t you see that?’

Poole looked mildly exasperated. ‘Destabilising? I didn’t create this mess, acolyte. And I certainly didn’t ask to be here, in this muddled century of yours. But given that I am here - what do I want out of it? To find out, that’s what. That’s all I ever wanted, I sometimes think.’

Tahget said, ‘And what did you go spacewalking to find out, Poole?’

Poole grinned impishly. ‘Why, Captain, I wanted to know about your Hairy Folk.’

Futurity frowned. ‘What Hairy Folk?’

Tahget just glared.

Poole said, ‘Shall I show him?’ He waved a hand. A new Virtual materialised beside him, hanging in the vacuum. Its fragmentary images showed shadowy figures scurrying through the ship’s corridors, and along those translucent access tubes that snaked between the intertwined ships.

At first they looked like children to Futurity. They seemed to run on all fours, and to be wearing some kind of dark clothing. But as he looked closer he saw they didn’t so much crawl as scamper, climbing along the tube using big hands and very flexible-looking feet to clutch at handholds. There was something odd about the proportions of their bodies too: they had big chests, narrow hips, and their arms were long, their legs short, so that all four limbs were about the same length.

‘And,’ Futurity said with a shudder, ’that dark stuff isn’t clothing, is it?’

For answer, Poole froze the image. Captured at the centre of the frame, clearly visible through an access tube’s translucent wall, a figure gazed out at Futurity. Though this one’s limbs looked as well-muscled as the others, it was a female, he saw; small breasts pushed out of a tangle of fur. Her face, turned to Futurity, was very human, with a pointed chin, a small nose, and piercing blue eyes. But her brow was a low ridge of bone, above which her skull was flat.

‘A post-human,’ Futurity breathed.

‘Oh, certainly,’ said Poole. ‘Evidently adapted to micro-gravity. That even-proportioned frame is built for climbing, not for walking. Interesting; they seem to have reverted to a body plan from way back in our own hominid line, when our ancestors lived in the trees of Earth. The forests have vanished now, as have those ancestors or anything that looked like them. But a sort of echo has returned, here at the centre of the Galaxy. How strange! Of course these creatures would have been illegal under the Coalition, as I understand it. Evolutionary divergence wasn’t the done thing in those days. But the  Galaxy is a big place, and evidently it happened anyhow. She doesn’t look so interested in the finer points of the law, does she?’

Futurity said, ‘Captain, why do you allow these creatures to run around your ship?’

Poole laughed. ‘Captain, I’m afraid he doesn’t understand.’

Tahget growled, ‘Acolyte, we call these creatures “shipbuilders”. And I do not allow them to do anything - it’s rather the other way around.’

Poole said cheerfully, ‘Hence the ship’s name - Ask Politely!’

‘But you’re the Captain,’ Futurity said, bewildered.

Poole said, ‘Tahget is Captain of the small pod which sustains you, acolyte, which I can see very clearly stuck in the tangle of the hull superstructure. But he’s not in command of the ship. All he does is a bit of negotiating. You are all less than passengers, really. You are like lice in a child’s hair.’

Tahget shrugged. ‘You insult me, Poole, but I don’t mind the truth.’

Futurity still didn’t get it. ‘The ships belong to these Builders? And they let you hitch a ride?’

‘For a fee. They still need material from the ground - food, air, water - no recycling system is a hundred per cent efficient. And that’s what we use to buy passage.’

Poole grinned. ‘I pay you in credits. You pay them in bananas!’

The Captain ignored him. ‘We have ways of letting the Builders know where we want them to take us.’

‘How?’ Poole asked, interested.

Tahget shuddered. ‘The Shipbuilders are nearly mindless. I leave that to specialists.’

Futurity stared at Poole’s images of swarming apes, his dread growing. ‘Nearly mindless. But who maintains the Ask Politely? Who runs the engines? Captain, who’s steering this ship?’

‘The Hairy Folk,’ Poole said.

 

It was all a question of time, said Michael Poole.

‘In this strange future of yours, it’s more than twenty thousand years since humans first left Sol system. Twenty thousand years! Maybe you’re used to thinking about periods like that,  but I’m a sort of involuntary time traveller, and it appals me - because that monstrous interval is a good fraction of the age of the human species itself.

‘And it’s more than enough time for natural selection to have shaped us, if we had given it the chance. The frozen imagination of the Coalition kept most of humanity in a bubble of stasis. But out in the dark, sliding between those islands of rock, it was a different matter: nobody could have controlled what was happening out there. And with time, we diverged.

‘After the first humans had left Earth, most of them plunged straight into another gravity well, like amphibious creatures hopping between ponds. But there were some, just a fraction, who found it preferable to stay out in the smoother spaces between the worlds. They lived in bubble-colonies dug out of ice moons or comets, or blown from asteroid rock. Others travelled on generation starships, unsurprisingly finding that their ship-home became much more congenial than any destination planned for them by well-meaning but long-dead ancestors. Some of them just stayed on their ships, making their living from trading.’

‘My own people did that,’ Futurity said. ‘So it’s believed. The first Engineers were stranded on a clutch of ships, out in space, when Earth was occupied. They couldn’t go home. They survived on trade for centuries, until Earth was freed.’

‘A fascinating snippet of family history,’ Tahget said contemptuously.

Poole said, ‘Just think about it, acolyte. These Hairy Folk have been suspended between worlds for millennia. And that has shaped them. They have lost much of what they don’t need - your built-for-a-gravity-well body, your excessively large brain.’

Futurity said, ‘Given the situation, I don’t see how becoming less intelligent would be an advantage.’

‘Think, boy! You’re running a starship, not a home workshop. You’re out there for ever. Everything is fixed, and the smallest mistake could kill you. You can only maintain, not innovate. Tinkering is one of your strongest taboos! You need absolute cultural stasis, even over evolutionary time. And to get that you have to tap into even more basic drivers. There’s  only one force that could fix hominids’ behaviour in such a way and for so long - and that’s sex.’

‘Sex?’

‘Sex! Let me tell you a story. Once there was a kind of hominid - a pre-human - called Homo erectus. They lived on old Earth, of course. They had bodies like humans’, brains like apes’. I’ve always imagined they were beautiful creatures. And they had a simple technology. The cornerstone of it was a hand-axe: a teardrop-shape with a fine edge, hacked out of stone or flint. You could use it to shave your hair, butcher an animal, kill your rival; it was a good tool.

‘And the same design was used, with no significant modification, for a million years. Think about it, acolyte! What an astonishing stasis that is - why, the tool survived even across species boundaries, even when one type of erectus replaced another. But do you know what it was that imposed that stasis, over such an astounding span of time?’

‘Sex?’

‘Exactly! Erectus used the technology, not just as a tool, but as a way of impressing potential mates. Think about it: to find the raw materials you have to show a knowledge of the environment; to make a hand-axe you need to show hand-eye coordination and an ability for abstract thought; to use it you need motor skills. If you can make a hand-axe you’re showing you are a walking, talking expression of a healthy set of genes.

‘But there’s a downside. Once you have picked on the axe as your way of impressing the opposite sex, the design has to freeze. This isn’t a path to innovation! You can make your axes better than the next guy - or bigger, or smaller even - but never different, because you would run the risk of confusing the target of your charms. And that is why the hand-axes didn’t change for a megayear - and that’s why, I’ll wager, the technology of these spiky starships hasn’t changed either for millennia.’

Futurity started to see his point. ‘You’re saying that the Shipbuilders maintain their starships, as - as—’

‘As erectus once made his hand-axes. They do it, not for the utility of the thing itself, but as a display of sexual status. It’s no wonder I couldn’t figure out the function of that superstructure of spines and scoops and nozzles. It has no utility! It  has no purpose but showing off for potential mates - but that sexual role has served its purpose and frozen its design.’

Futurity recalled hearing of another case like this - a generation starship called the Mayflower, lost beyond the Galaxy, where the selection pressures of a closed environment had overwhelmed the crew. Evidently it hadn’t been an isolated instance.

As usual Poole seemed delighted to have figured out something new. ‘The Ask Politely is a starship, but it is also a peacock’s tail. How strange it all is.’ He laughed. ‘And it would appal a lot of my old buddies that their dreams of interstellar domination would result in this.’

‘You’re very perceptive, Michael Poole,’ the Captain said with a faint sneer.

‘I always was,’ said Poole. ‘And a fat lot of good it’s done me.’

Futurity turned to the Captain. ‘Is this true?’

Tahget shrugged. ‘I wouldn’t have put it quite so coarsely as Poole. We crew just get on with our jobs. Every so often you have to let the Builders come to a gathering like this. They show off their ships, their latest enhancements. Sometimes they fight. And they throw those tubes between the ships, swarm across and screw their heads off for a few days. When they’ve worn themselves out, you can pass on your way.’

Futurity asked, ’But why use these creatures and their peculiar ships? Look at the detour we have had to make, even though we have a bomb on board! Why not just run ships under human control, as we always have?’

Tahget sighed. ‘Because we have no choice. When the Coalition collapsed, the Navy and the state trading fleets collapsed with it. Acolyte, unless you are extremely powerful or wealthy, in this corner of the Galaxy a ship like this is the only way to get around. We just have to work with the Builders.’

Futurity felt angry. ‘Then why not tell people? Isn’t it a lie to pretend that the ship is under your control?’

Tahget blinked. ‘And if you had known the truth? Would you have climbed aboard a ship if you had known it was under the control of low-browed animals like those?’

Futurity stared out as the Shipbuilders swarmed excitedly along their access tubes, seeking food or mates.




VI 

With the encounter at 3-Kilo apparently complete, the Ask Politely sailed back towards the centre of the Galaxy. To Futurity it was a comfort when the ship slid once more into the crowded sky of the Core, and the starlight folded over him like a blanket, shutting out the darkness.

But ships of the Kardish Imperium closed around the Ask Politely. Everybody crowded to the windows to see.

They were called greenships, an archaic design like a three-pronged claw. Part of the huge military legacy of the Galaxy-centre war, they had once been painted as green as their names - green, the imagined colour of distant Earth - and they had sported the tetrahedral sigil that had once been recognised across the Galaxy as the common symbol of a free and strong mankind. But all that was the symbology of the hated Coalition, and so now these ships were a bloody red, and they bore on their hulls not tetrahedrons but the clenched-fist emblem of the latest Kard.

Ancient and recycled they might be, but still the greenships whirled and swooped around the Ask Politely, dancing against the light of the Galaxy. It was a display of menace, pointless and spectacular and beautiful. The Politely crew gaped, their mouths open.

‘The crew are envious,’ Futurity murmured to Poole.

‘Of course they are,’ Poole said. ‘Out there, in those greenships - that’s how a human is supposed to fly. This spiky, lumbering beast could never dance like that! And this “crew” has no more control over their destiny than fleas on a rat. But I suppose you wouldn’t sign up even for a ship like this unless you had something of the dream of flying. How they must envy those Kardish flyboys!’

Futurity understood that while the Politely had fled across the Galaxy there had been extensive three-way negotiations between the Ideocracy, the Imperium and the Ecclesia about the situation on Politely. All parties had tentatively agreed that this was a unique humanitarian crisis, and everyone should work together to resolve it, in the interests of common decency. But Earth was twenty-eight thousand light years away, and the blunt power of the Kard, here and now, was not to be denied.

So, with its barnstorming escort in place, the ship slid deeper into the crowded sky. The whole formation made bold faster-than-light jumps, roughly synchronised. Soon they penetrated the Central Star Mass.

Futurity found Poole in the observation lounge, staring out at the crowded sky. The nearest stars hung like globe lamps, their discs clearly visible, with a deep three-dimensional array of more stars hanging behind them - stars beyond stars beyond stars, all of them hot and young, until they merged into a mist of light that utterly shut out any disturbing darkness.

Against this background, Poole was a short, sullen form, and even the Mass’s encompassing brilliance didn’t seem to alleviate his heavy darkness. His expression was complex, as always.

‘I can never tell what you’re thinking, Michael Poole.’

Poole glanced at him. ‘That’s probably a good thing . . . Lethe, this is the centre of the Galaxy, and the stars are crowded together like grains of sand in a sack. It’s terrifying! The whole place is bathed in light - why, if not for this ship’s shielding we’d all be fried in an instant. But to you, acolyte, this is normal, isn’t it?’

Futurity shrugged. ‘It’s what I grew up with.’

He tried to summarise for Poole the geography of the centre of the Galaxy. The structure was concentric - ‘Like an onion,’ Poole commented - with layers of density and complexity centred on Chandra, the brooding supermassive black hole at the centre of everything. The Core itself was the Galaxy’s central bulge, a fat ellipsoid of stars and shining nebulae set at the centre of the disc of spiral arms. Embedded within the Core was the still denser knot of the Central Star Mass. As well as millions of stars crammed into a few light years, the Mass contained relics of immense astrophysical violence, expanding blisters left over from supernovas, and tremendous fronts of roiling gas and dust thrown off from greater detonations at the Galaxy’s heart. Stranger yet was the Baby Spiral, a fat comma shape embedded deep in the Mass, like a miniature galaxy with its own arms of young stars and hot gases.

And at the centre of it all was Chandra itself, the black hole, a single object with the mass of millions of stars. The Galaxy centre was a place of immense violence, where stars were born  and torn apart in great bursts. But Chandra itself was massive and immovable, the pivot of vast astrophysical machineries, pinned fast to spacetime.

Poole was intrigued by Futurity’s rough-and-ready knowledge of the Core’s geography, even though the acolyte had never before travelled away from 478. ‘You know it the way I knew the shapes of Earth’s continents from school maps,’ he said. But he was dismayed by the brusque labels Futurity and the crew had for the features of the centre. The Core, the Mass, the Baby: they were soldiers’ names, irreverent and familiar. In the immense glare of the Core there was no trace of mankind’s three-thousand-year war to be seen, but those names, Poole said, marked out this place as a battlefield - just as much as the traces of complex organic molecules that had once been human beings, hordes of them slaughtered and vaporised, sometimes still detectable as pollutants in those shining clouds.

Something about the location’s complexity made Poole open up, tentatively, about his own experience: the Virtual’s, not the original.

‘When I was made fully conscious the first time, it felt like waking up. But I had none of the usual baggage in my head you carry through sleep: no clear memory of where I had been when I fell asleep, what I had done the day before - even how old I was. The priests quizzed me, and I slowly figured out where I was, and even what I was. I was shocked to find out when I was. Let me tell you,’ said Poole grimly, ‘that was tougher to take than being told I was worshipped as a god.’

‘You can remember your past life? I mean, Poole’s.’

‘Oh, yes. I remember it as if I lived it myself. I’m told they didn’t so much programme me,’ said Poole wistfully, ‘as grow me. They put together as much as they could about my life, and then fast-forwarded me through it all.’

‘So you lived out a computer-memory life.’

Poole said, ‘My memory is sharp up to a point. I remember my father Harry, who, long after he was dead, came back to haunt me as a Virtual. I remember Miriam - somebody I loved,’ he said gruffly. ‘I lost her in time long before I lost myself. But it’s all a fake. I remember having free will and making choices. But I was a rat in a maze; the truth was I never had such freedom.

‘And the trouble is the records go fuzzy just at the point where my, or rather his, biography gets interesting to you theologians. What happened after I lost Miriam isn’t like a memory, it’s like a dream - a guess, a fiction somebody wrote out for me. Even to think about it blurs my sense of self. Anyhow I don’t believe any of it!

‘So I was a big disappointment, I think. Oh, the priests kept on developing me. They would download upgrades; I would wake up refreshed, rebooted. Of course I always wondered if I was still the same me as when I went to sleep. But I was never able to answer the theologians’ questions about the Ultimate Observer, or my jaunt through the wormholes, or about what I saw or didn’t see at Timelike Infinity. I wish I could! I’d like to know myself.

‘In the end they shut me down one last time. They promised me I’d wake up soon, as I always had. But I was left in my Virtual casket for a thousand years. The bastards. The next thing I saw was the ugly face of your Hierocrat, leaning over me.’

‘Perhaps they did crucify you, in the end.’

Poole looked at him sharply. ‘You’ve got depths, despite your silly name, kid. Perhaps they did. What I really don’t understand is why they didn’t just wipe me off the data banks. Just sentimental, maybe.’

Futurity said, ‘Oh, not that.’ The Hierocrat in his hurried briefing had made this clear. ‘They’d worked too hard on you, Michael Poole. They put in too much. Your Virtual representation is now more information-rich than I am, and information density defines reality. You may not be a god. You may not even be Michael Poole. But whatever you are, you are more real than we are, now.’

Poole stared at him. ‘You don’t say.’ Then he laughed, and turned away.

Still the Ask Politely burrowed deeper into the kernel of the Galaxy.




VII 

At last the Ask Politely, with its Kardish escort, broke through veils of stars into a place the crew called the Hole. Under the  same strict guarantees as before, Poole brought Mara to the observation deck.

The ship came to a halt, suspended in a rough sphere walled by crowded stars. This was a bubble in the tremendous foam of stars that crowded the Galaxy’s centre, a bubble swept clean by a black hole’s gravity. Captain Tahget pointed out some brighter pinpoints; they were the handful of stars, of all the hundreds of billions in the Galaxy, whose orbits took them closest to Chandra. No stars could come closer, for they would be torn apart by Chandra’s tides.

When Futurity looked ahead he could see a puddle of light, suspended at the very centre of the Hole. It was small, dwarfed by the scale of the Hole itself. It looked elliptical from his perspective, but he knew it was a rough disc, and it marked the very heart of the Galaxy.

‘It looks like a toy,’ Mara said, wondering.

Poole asked, ‘You know what it is?’

‘Of course. It’s the accretion disc surrounding Chandra.’

‘Home,’ Poole said dryly.

‘Yes,’ Mara said. ‘But I never saw it like this before. The Kardish shipped us out in their big transports. Just cargo scows. You don’t get much of a view.’

‘And somewhere in there—’

‘Is my daughter.’ She turned to him, and the washed-out light smoothed the lines of her careworn face, making her look younger. ‘Thank you, Michael Poole. You have brought me home.’

‘Not yet I haven’t,’ Poole said grimly.

The Ask Politely with its escort swooped down towards the centre of the Hole. That remote puddle loomed, and opened out into a broad sea of roiling gas, above which the ships raced.

Infalling matter bled into this central whirlpool, the accretion disc, where it spent hours or weeks or years helplessly orbiting, kneaded by tides and heated by compression until any remnants of structure had been destroyed, leaving only a thin, glowing plasma. It was this mush that finally fell into the black hole. Thus Chandra was slowly consuming the Galaxy of which it was the heart.

Eventually Futurity made out Chandra itself, a fist of fierce light set at the geometric centre of the accretion disc, so bright  that clumps of turbulence cast shadows light days long over the disc’s surface. It wasn’t the event horizon itself he was seeing, of course, but the despairing glow of matter crushed beyond endurance, in the last instants before it was sucked out of the universe altogether. The event horizon was a surface from which nothing, not even light, could escape, but it was forever hidden by the glow of the doomed matter which fell into it.

Poole was glued to the window. ‘Astounding,’ he said. ‘The black hole is a flaw in the cosmos, into which a Galaxy is draining. And this accretion disc is a sink as wide as Sol system!’

It was Mara who noticed the moistness on Poole’s cheeks. ‘You’re weeping.’

He turned his head away, annoyed. ‘Virtuals don’t weep,’ he said gruffly.

‘You’re not sad. You’re happy,’ Mara said.

‘And Virtuals don’t get happy,’ Poole said. ‘It’s just - to be here, to see this!’ He turned on Futurity, who saw anger beneath his exhilaration, even a kind of despair, powerful emotions mixed up together. ‘But you know what’s driving me crazy? I’m not him. I’m not Poole. It’s as if you woke me up to torture me with existential doubt! He never saw this - and whatever I am, he is long gone, and I can’t share it with him. So it’s meaningless, isn’t it?’

Futurity pondered that. ‘Then appreciate it for yourself. This is your moment, not his. Relish how this enhances your own identity - yours, uniquely, not his.’

Poole snorted. ‘A typical priest’s answer!’ But he fell silent, and seemed a little calmer. Futurity thought he might, for once, have given Poole a little comfort.

Tahget said grimly, ‘Before you get too dewy-eyed, remember this was a war zone.’ He told Poole how Chandra had once been surrounded by technology, a net-like coating put in place by beings who had corralled a supermassive black hole and put it to work. ‘The whole set-up took a lot of destroying,’ Tahget said evenly. ‘When we’d finished that job, we’d won the Galaxy.’

Poole stared at him. ‘You new generations are a formidable bunch.’

There were stars in the accretion disc. Tahget pointed them out.

The disc was a turbulent place, where eddies and knots with the mass of many suns could form - and, here and there, collapse, compress and spark into fusion fire. These stars shone like jewels in the murky debris at the rim of the disc. But doomed they were, as haplessly drawn towards Chandra as the rest of the disc debris from which they were born. Eventually the most massive star would be torn apart, its own gravity no match for the tides of Chandra. Sometimes you would see a smear of light brushed across the face of the disc: the remains of a star, flensed and gutted, its material still glowing with fusion light.

Some stars didn’t last even that long. Massive, bloated, these monsters would burst as supernovas almost as soon as they formed, leaving behind remnants: neutron stars - or even black holes, stellar-mass objects. Even Chandra couldn’t break open a black hole, but it would gobble up these babies with relish. When a black hole hit Chandra, so it was said, that immense event horizon would ring like a bell.

It was towards one of these satellite black holes that the Ask Politely now descended.

Dropping into the accretion disc was like falling into a shining cloud; billows and bubbles, filaments and sheets of glowing gas drifted upwards past the ship. Even though those billows were larger than planets - for the accretion disc, as Poole had noted, was as wide as a solar system itself - Futurity could see the billows churning as he watched, as if the ship was falling into a nightmare of vast, slow-moving sculptures.

The approach was tentative, cautious. Captain Tahget said the Shipbuilders were having to be bribed with additional goodies; the swarming creatures were very unhappy at having to take their ship into this dangerous place. This struck Futurity as a very rational point of view.

In the middle of all this they came upon a black hole.

They needed the observation lounge’s magnification features to see it. With twice the mass of Earth’s sun, it was a blister of sullen light, sailing through the accretion clouds. Like Chandra’s, the dark mask of its event horizon - in fact only a few kilometres across - was hidden by the electromagnetic scream  of the matter it sucked out of the universe. It even had its own accretion disc, Futurity saw, a small puddle of light around that central spark.

And this city-sized sun had its own planet. ‘Greyworld,’ Mara breathed. ‘I never thought I’d see it again.’

This asteroid, having survived its fall into Chandra’s accretion disc, had been plucked out of the garbage by the Ideocrats and moved to a safe orbit around the satellite black hole. The worldlet orbited its primary at about the same distance as Earth orbited its sun. And Greyworld lived up to its name, Futurity saw, for its surface was a seamless silver-grey, smooth and unblemished.

To Mara, it seemed, this was home. ‘We live under the roof,’ Mara said. ‘It is held up from the surface by stilts.’

‘We used to call this paraterraforming,’ Poole said. ‘Turning your world into one immense building. Low gravity lets you get away with a lot, doesn’t it?’

‘The roof is perfectly reflective,’ Mara said. ‘We tap the free energy of the Galaxy centre to survive, but none of it reaches our homes untamed.’

‘I should think not,’ Poole said warmly.

‘It is a beautiful place,’ Mara said, smiling. ‘We build our houses tall; some of them float, or hang from the world roof. And you feel safe, safe from the violence of the galactic storms outside. You should see it sometime, Michael Poole.’

Poole raised his eyebrows. ‘But, Mara, your “safe” haven is about as unsafe as it could get, despite the magical roof.’

‘He’s right,’ said Tahget. ‘This black hole and its orbital retinue are well on their way into Chandra. After another decade or so the tides will pull the planetoid free of the hole, and after that they will rip off that fancy roof. Then the whole mess will fall into Chandra’s event horizon, and that will be that.’

‘Which is why Greyworld had to be evacuated,’ Futurity said.

‘The latest Kard is known for her humanitarian impulses,’ Tahget said dryly.

Poole said, ‘All right, Mara, here we are. What now? Do you want to be taken down to Greyworld?’

‘Oh, no,’ she said. ‘What would be the point of that?’ She  seemed faintly irritated. ‘I told you, Michael Poole. My Sharn isn’t on Greyworld. She’s there.’ And she pointed to the glimmering black hole.

Tahget and his crew exchanged significant glances.

Futurity felt a flickering premonition, the return of fear. This journey into the heart of the Galaxy had been so wondrous that he had managed, for a while, to forget the danger they were in. But it had all been a diversion. This woman, after all, controlled a bomb, and now they approached the moment of crisis.

Poole drew him aside. ‘You look worried, acolyte,’ he murmured.

‘I am worried. Mara is still asking for the impossible. What do we do now?’

Poole seemed much calmer than Futurity felt. ‘I always had a philosophy. If you don’t know what to do, gather more data. How do you know that what she wants is impossible?’ He turned to Tahget. ‘Captain, how close can you take us to the satellite black hole?’

Tahget shook his head. ‘It’s a waste of time.’

‘But you don’t have any better suggestion, do you? Let’s go take a look. What else can we do?’

Tahget grumbled, but complied.

So the ship lifted away from Greyworld, and its retinue of Kardish greenships formed up once more. Mara smiled, as if she was coming home at last. But Futurity shivered, for there was nothing remotely human about the place they were heading to now.

 

Slowly the spiteful light of the satellite black hole drew closer.

‘Acolyte,’ Poole murmured. ‘You have a data desk?’

‘Yes.’

‘Then start making observations. Study that black hole, Futurity. Figure out what’s going on here. This is your chance to do some real science, for once.’

‘But I’m not a scientist.’

‘No, you’re not, are you? You’re too compromised for that. But you told me you were curious, once. That was what drove you out of the farm and into the arms of the Ecclesia in the first  place.’ He sighed. ‘You know, in my day a kid like you would have had better opportunities.’

Futurity felt moved to defend his vocation. ‘I don’t think you understand the richness of theological—’

‘Just get the damn desk!’

Futurity hurried to his cabin and returned with his data desk. It was the Ecclesia’s most up-to-date model. He pressed the desk to the observation lounge blister, and checked it over as data poured in.

‘I feel excited,’ he said.

‘You should,’ Poole said. ‘You might make some original discovery here. And, more important, you might figure out how to save all our skins, my Virtual hide included.’

‘I’m excited but worried,’ Futurity admitted.

‘That sounds like you.’

‘Michael Poole, how can a human child survive in a black hole?’

Poole glanced at him approvingly. ‘Good; that’s the right question to ask. You need to cultivate an open mind, acolyte. Let’s assume Mara’s serious, that she knows what she’s talking about.’

‘That she’s not crazy.’

‘Open mind! Mara has implied - I think - that we’re not talking about the child in her physical form but some kind of download, like a Virtual.’

Futurity asked, ‘But what information can be stored in a black hole? A hole is defined only by its mass, charge and spin. You need rather more than three numbers to define a Virtual. But no human science knows a way to store more data than that in a black hole - though it is believed others may have done so in the past.’

Poole eyed him. ‘Others? . . .’ He slapped his own cheek. ‘Never mind. Concentrate, Poole. Then let’s look away from the hole itself, the relativistic object. We’re looking for structure, somewhere you can write information. Every black hole is embedded in the wider universe, and every one of them comes with baggage. This satellite hole has its own accretion disc. Maybe there ...’

But Futurity’s scans of the disc revealed nothing. ‘Michael Poole, it’s basically a turbulence spectrum. Oh, there is some  correlation of structure around a circumference, and over time tied into the orbital period around the black hole.’

‘But that’s just gravity, the inverse square law, defined by one number: the black hole’s mass. All right, what else have we got?’ Inexpertly Poole tapped at a Virtual clone of Futurity’s desk. He magnified an image of the hole itself. It was a flaring pinprick, even under heavy magnification. But Poole played with filters until he had reduced the central glare, and had brought up details of the background sky.

A textured glow appeared. A rough sphere of pearly gas surrounded the black hole and much of its accretion disc, and within the sphere a flattened ellipsoid of brighter mist coalesced closer to the hole.

‘Well, well,’ said Poole.

Futurity, entranced, leaned closer to see. ‘I never knew black holes had atmospheres! Look, Michael Poole, it is almost like an eye staring at us - see, with the white, and then this iris within, and the black hole itself the pupil.’

Tahget listened to this contemptuously. ‘Evidently neither of you has been around black holes much.’ He pointed to the image of the accretion disc. ‘The hole’s magnetic field pulls material out of the disc, and hurls it into these wider shells. We call the outer layers the corona.’

Futurity said, ‘A star’s outer atmosphere is also a corona.’

‘Well done,’ said Tahget dryly. ‘The gas shells around black holes and stars are created by similar processes. Same physics, same name.’

Poole said, ‘And the magnetic field pumps energy into these layers. Futurity, look at this temperature profile!’

‘Yes,’ said Tahget. ‘In the accretion disc you might get temperatures in the millions of degrees. In the inner corona’ - the eye’s ‘iris’ - ‘the temperatures will be ten times hotter than that, and in the outer layers ten times hotter again.’

‘But the magnetic field of a spinning black hole and its accretion disc isn’t simple,’ Poole said. ‘It won’t be just energy that the field pumps in, but complexity.’ He was becoming more expert with the data desk now. He picked out a section of the inner corona, and zoomed in. ‘What do you make of that, Futurity?’

The acolyte saw wisps of light, ropes of denser material in  the turbulent gases, intertwined, slowly writhing. They were like ghosts, driven by the complex magnetic fields, and yet, Futurity immediately thought, they had a certain autonomy. Ghosts, dancing in the atmosphere of a black hole! He laughed with helpless delight.

Poole grinned. ‘I think we just found our structure.’

Mara was smiling. ‘I told you,’ she said. ‘And that’s where my daughter is.’




VIII 

It took a detailed examination of the structures in the black hole air, a cross-examination of Mara, input from the experienced Captain Tahget, and some assiduous searching of the ship’s data stores - together with some extremely creative interpolation by Michael Poole - before they had a tentative hypothesis to fit the facts about what had happened here.

Like so much else about this modern age, it had come out of the death of the Interim Coalition of Governance.

Poole said, ‘Breed, fight hard, die young, and stay human: you could sum up the Coalition’s philosophy in those few words. In its social engineering the Coalition set up a positive feedback process; it unleashed a swarm of fast-breeding humans across the Galaxy, until every star system had been filled.’ Poole grinned. ‘Not a noble way to do it, but it worked. And we did stay human, for twenty thousand years. Evolution postponed!’

‘It wasn’t as simple as that,’ Futurity cautioned. ‘Perhaps it couldn’t have been. The Shipbuilders slid through the cracks. There were even rumours of divergences among the soldiers of the front lines, as they adapted to the pressures of millennia of war.’

‘Sure.’ Poole waved a hand. ‘But these are exceptions. You can’t deny the basic fact that the Coalition froze human evolution, for the vast bulk of mankind, on epic scales of space and time. And by doing so, they won their war. Which was when the trouble really started.’

The heirs of the Coalition were if anything even more fanatical about their ideology and purpose than their predecessors had ever been. They had called themselves the Ideocracy,  precisely to emphasise the supremacy of the ideas which had won a Galaxy, but of which everybody else had temporarily lost sight.

In their conclaves the Ideocrats sought a new strategy. Now that the old threat had been vanquished, nobody needed the Coalition any more. Perhaps, therefore, the Ideocrats dreamed cynically, a conjuring-up of future threats might be enough to frighten a scattered humanity back into the fold, where they would be brought once more under a single command - that is, under the Ideocrats’ command - just as in the good old days. Whether those potential threats ever came to pass or not was academic. The cause was the thing, noble in itself.

The Ideocrats’ attention focused on Chandra, centre of the Galaxy and ultimate symbol of the war. The great black hole had once been used as a military resource by the foe of mankind. What if now a human force could somehow occupy Chandra? It would be a hedge against any future return by the Xeelee - and would be a constant reminder to all mankind of the threat against which the Ideocracy’s predecessor had fought so long, and on which even now the Ideocracy was focused. A greater rallying cry could hardly be imagined; Ideocracy strategists imagined an applauding mankind returning gratefully to its jurisdiction once more.

But how do you send people into a black hole? Eventually a way was found. ‘But,’ Poole said, ‘they had to break their own rules . . .’

Far from resisting human evolution, the Ideocrats now ordered that deliberate modifications of mankind be made: that specifically designed post-humans be engineered to be injected into new environments. ‘In this case,’ Poole said, ‘the tenuous atmosphere of a black hole.’

‘It’s impossible,’ said Captain Tahget, bluntly disbelieving. ‘There’s no way a human could live off wisps of superheated plasma, however you modified her.’

‘Not a human, but a post-human,’ Michael Poole said testily. ‘Have you never heard of pantropy, Captain? This is your age, not mine! Evolution is in your hands now; it has been for millennia. You don’t have to think small: a few tweaks to the bone structure here, a bigger forebrain there. You can go much further than that. I myself am an example.

‘A standard human’s data definition is realised in flesh and blood, in structures of carbon-water biochemistry. I am realised in patterns in computer cores, and in shapings of light. You could project an equivalent human definition into any medium that will store the data - any technological medium, alternate chemistries of silicon or sulphur, anything you like from the frothing of quarks in a proton to the gravitational ripples of the universe itself. And then your post-humans, established in the new medium, can get on and breed.’ He saw their faces, and he laughed. ‘I’m shocking you! How delicious. Two thousand years after the Coalition imploded, its taboos still have a hold on the human imagination.’

‘Get to the point, Virtual,’ Tahget snapped.

‘The point is,’ Mara put in, ‘there are people in the black hole air. Out there. Those ghostly shapes you see are people. They really are.’

‘It’s certainly possible,’ Poole said. ‘There’s more than enough structure in those wisps of magnetism and plasma to store the necessary data.’

Futurity said, ‘But what would be the point? What would be the function of these post-humans?’

‘Weapons,’ Poole said simply.

Even when Greyworld was ripped away and destroyed by Chandra’s tides, the satellite black hole would sail on, laden with its accretion disc and its atmosphere - and carrying the plasma ghosts that lived in that atmosphere, surviving where no normal human could. Perhaps the ghosts could ride the satellite hole all the way into Chandra itself, and perhaps, as the small hole was gobbled up by the voracious central monster, they would be able to transfer to Chandra’s own much more extensive atmosphere.

‘Once aliens infested Chandra,’ Poole said. ‘It took us three thousand years to get them out. So the Ideocrats decided they were going to seed Chandra with humans - or at least post-humans. Then Chandra will be ours for ever.’

Captain Tahget shook his head, grumbling about ranting theorists and rewritings of history.

Futurity thought all this was a wonderful story, whether or not it was true. But he couldn’t forget there was still a bomb on  board the ship. Cautiously, he said to Mara, ’And one of these - uh, post-humans - is your daughter?’

‘Yes,’ Mara said.

Tahget was increasingly impatient with all this. ‘But, woman! Can’t you see that even supposing this antiquated Virtual is right about pantropy and post-humans, whatever might have been projected into the black hole atmosphere can no more be your daughter than Poole here can be your son? You are carbon and water, it is a filmy wisp of plasma. Whatever sentimental ties you have, the light show in that cloud has nothing to do with you.’

‘Not sentimental,’ she said clearly. ‘The ties are real, Captain. The person they sent into that black hole is my daughter. It’s all to do with loyalty, you see.’

The Ideocrats, comparative masters when it came to dominating their fellow humans, had no experience in dealing with post-humans. They had no idea how to enforce discipline and loyalty over creatures to whom ‘real’ humans might seem as alien as a fly to a fish. So they took precautions. Each candidate pantropic was born as a fully biological human, from a mother’s womb, and each spent her first fifteen years living a normal a life - normal, given she had been born on a tent-world in orbit around a black hole.

‘Then, on her sixteenth birthday, Sharn was taken,’ Mara said. ‘And she was copied.’

‘Like making a Virtual,’ Poole mused. ‘The copying must have been a quantum process. And the data was injected into the plasma structures in the black hole atmosphere.’ He grinned. ‘You can’t fault the Ideocrats for not thinking big! And that’s why there are people here in the first place - I mean, a colony with families - so that these wretched exiles would have a grounding in humanity, and stay loyal. Ingenious.’

‘It sounds horribly manipulative,’ said Futurity.

‘Yes. Obey us or your family gets it . . .’

Mara said, ‘We knew we were going to lose her, from the day Sharn was born. We knew it would be hard. But we knew our duty. Anyhow we weren’t really losing her. We would always have her, up there in the sky.’

‘I don’t understand,’ groused the Captain. ‘After your  daughter was “copied”, why didn’t she just walk out of the copying booth?’

‘Because quantum information can’t be cloned, Captain,’ Poole said gently. ‘If you make a copy you have to destroy the original. Which is why young Futurity’s superiors were so agitated when I was transferred into this ship’s data store: there is only ever one copy of me. Sharn could never have walked out of that booth. She had been destroyed in the process.’

Futurity gazed out at the wispy black hole air. ‘Then - if this is all true - somewhere in those wisps is your daughter. The only copy of your daughter.’

Poole said, ‘In a deep philosophical sense, that’s true. It really is her daughter, rendered in light.’

Futurity said, ‘Can she speak to you?’

‘It was never allowed,’ Mara said wistfully. ‘Only the commanders had access, on secure channels. I must say I found that hard. I don’t even know how she feels. Is she in pain? What does it feel like to be her now?’

‘How sad,’ Poole said. ‘You have your duty - to colonise a new world, the strange air of the black hole. But you can’t go there; instead you have to lose your children to it. You are transitional, belonging neither to your ancestors’ world or your children’s. You are stranded between worlds.’

That seemed to be too much for Mara. She sniffed, and pulled herself upright. ‘It was a military operation, you know. We all accepted it. I told you, we had our duty. But then the Kard’s ships came along,’ she said bitterly. ‘They just swept us up and took us away, and we didn’t even get to say goodbye.’

Tahget glared. ‘Which is why you hijacked my ship and dragged us all to the centre of the Galaxy!’

She smiled weakly. ‘I’m sorry about that.’

Futurity held his hands up. ‘I think what we need now is to find an exit strategy.’

Poole grinned. ‘At last you’re talking like an engineer, not a priest.’

Futurity said, ‘Mara, we’ve brought you here as we promised. You can see your daughter, I guess. What now? If we take you to the planetoid, would you be able to talk to her?’

‘Not likely,’ Mara said. ‘The Kardish troops were stealing the old Ideocracy gear even before we lifted off. I think they thought the whole project was somehow unhealthy.’

‘Yes,’ said Poole. ‘I can imagine they will use this as a propaganda tool in their battle with the Ideocracy.’

‘Pah,’ spat Tahget. ‘Never mind politics! What the acolyte is asking, madam, is whether you will now relinquish your bomb, so we can all get on with our lives.’

Mara looked up at the black hole, hesitating. ‘I don’t want to be any trouble.’

Tahget laughed bitterly.

‘I just wish I could speak to Sharn.’

‘If we can’t manage that, maybe we can send a message,’ said Michael Poole. He grinned, snapped his fingers, and disappeared.

And reappeared in his skinsuit, out in space, on the other side of the blister.

 

Captain Tahget raged, ‘How do you do that? After your last stunt I ordered your core processors to be locked down!’

‘Don’t blame your crew, Captain,’ came Poole’s muffled voice. ‘I hacked my way back in. After all, nobody knows me as well as I do. And I was once an engineer.’

Tahget clenched his fists uselessly. ‘Damn you, Poole, I ought to shut you down for good.’

‘Too late for that,’ Poole said cheerfully.

Futurity said, ‘Michael Poole, what are you going to do?’

Mara was the first to see it. ‘He’s going to follow Sharn. He’s going to download himself into the black hole air.’

Futurity stared at Poole. ‘Is she right?’

‘I’m going to try. Of course I’m making this up as I’m going along. My procedure is untested; it’s all or nothing.’

Tahget snorted. ‘You’re probably an even bigger fool than you were alive, Poole.’

‘Oh?’

‘All this is surmise. Even if it was the Ideocracy’s intention to seed the black hole with post-humans, we have no proof it worked. There may be nothing alive in those thin gases. And even if there is, it may no longer be human! Have you thought of that?’

‘Yes,’ Poole said. ‘Of course I have. But I always did like long odds. Quite an adventure, eh?’

Futurity couldn’t help but smile at his reckless optimism. But he stepped up to the window. ‘Michael Poole, please—’

‘What’s wrong, acolyte? Are you concerned about what your Hierocrat is going to do to you when you go home without his intellectual property?’

‘Well, yes. But I’m also concerned for you, Michael Poole.’

Poole did a double-take. ‘You are, aren’t you? I’m touched, Futurity’s Dream. I like you too, and I think you have a great future ahead of you - if you can clear the theological fog out of your head. You could change the world! But on the other hand, I have the feeling you’ll be a fine priest too. I’d like to stick around to see what happens. But, no offence, it ain’t worth going back into cold storage for.’

Mara said, her voice breaking, ‘If you find Sharn, tell her I love her.’

‘I will. And who knows? Perhaps we will find a way to get back in touch with you, some day. Don’t give up hope. I never do.’

‘I won’t.’

‘Just to be absolutely clear,’ said Captain Tahget heavily. ‘Mara, will this be enough for you to get rid of that damn bomb?’

‘Oh, yes,’ said Mara. ‘I always did trust Michael Poole.’

‘And she won’t face any charges,’ Poole said. ‘Will she, Captain?’

Tahget looked at the ceiling. ‘As long as I get that bomb off my ship - and as long as somebody pays me for this jaunt - she can walk free.’

‘Then my work here is done,’ said Poole, mock-seriously. He turned and faced the black hole.

‘You’re hesitating,’ Futurity said.

‘Wouldn’t you? I wonder what the life expectancy of a sentient structure in there is . . . Well, I’ve got a century before the black hole hits Chandra, and maybe there’ll be a way to survive that.

‘I hope I live! It would be fun seeing what comes next, in this human Galaxy. For sure it won’t be like what went before. You know, it’s a dangerous precedent, this deliberate speciation:  after an age of unity, will we now live through an era of bifurcation, as mankind purposefully splits and splits again?’ He turned back to Futurity and grinned. ‘And this is my own adventure, isn’t it, acolyte? Something the original Poole never shared. He’d probably be appalled, knowing him. I’m the black sheep! What was that about more real?’

Mara said, ‘I will be with you at Timelike Infinity, Michael Poole, when this burden will pass.’

That was a standard Wignerian prayer. Poole said gently, ‘Yes. Perhaps I’ll see you there, Mara. Who knows?’ He nodded to Futurity. ‘Goodbye, engineer. Remember - open mind.’

‘Open mind,’ Futurity said softly.

Poole turned, leapt away from the ship, and vanished in a shimmering of pixels.

 

After that, Futurity spent long hours studying the evanescent patterns in the air of the black hole. He tried to convince himself he could see more structure: new textures, a deeper richness. Perhaps Michael Poole really was in there, with Sharn. Or perhaps Michael Poole had already gone on to his next destination, or the next after that. It was impossible to tell.

He gave up, turned to his data desk, and began to work out how he was going to explain all this to the Hierocrat.

With the Shipbuilders swarming through their corridors and access tubes, the ship lifted out of the accretion disc of Chandra, and sailed for Base 478, and then for Earth.

 

In the end the Ideocracy and the Kardish Imperium inevitably fell on each other.

Such wars of succession consumed millennia and countless lives. It was not a noble age, though it threw up plenty of heroes.

But time exerted its power. The wars burned themselves out. Soon the Coalition with all its works and its legacies was forgotten.

As for the Wignerian religion, it developed into the mightiest and deepest of all mankind’s religions, and brought consolation to trillions. But in another moment it too was quite forgotten.

And humans, flung upon a million alien shores, morphed and adapted.

This was the Bifurcation of Mankind. How it would have horrified  that dry old stick Hama Druz! There were still wars, of course. But now different human species confronted each other, and a fundamental xenophobia fuelled genocides.

As poor Rusel on the Mayflower II had understood, human destiny works itself out on overlapping timescales. An empire typically lasts a thousand years - the Coalition was a pathology. A religion may linger five or ten thousand years. Even a human subspecies will alter unrecognisably after fifty or a hundred thousand years. So on the longest of timescales human history is a complex dissonance, with notes sounding at a multitude of frequencies from the purposeful to the evolutionary, and only the broadest patterns are discernible in its fractal churning.

You learn this if you live long enough, like Rusel, like me.

 

The age of Bifurcation ended abruptly.

Sixty-five thousand years after the conquest of the Galaxy, genetic randomness threw up a new conqueror. Charismatic, monstrous, carelessly spending human life on a vast scale, the self-styled Unifier used one human type as a weapon against another, before one of his many enemies took his life, and his empire disintegrated, evanescent as all those before.

And yet the Unifier planted the seeds of a deeper unity. Not since the collapse of the Coalition had the successors of mankind recalled that their ancestors had shared the same warm pond. After ten thousand more years that unity found a common cause.

Mankind’s hard-won Galaxy was a mere tidal pool of muddy light, while all around alien cultures commanded a wider ocean. Now those immense spaces became an arena for a new war. As in the time of the Unifier, disparate human types were thrown into the conflict; new sub-species were even bred specifically to serve as weapons.

This war continued in various forms for a hundred thousand years. In the end, like the Unifier, mankind was defeated by the sheer scale of the arena - and by time, which erodes all human purposes.

But mankind didn’t return to complete fragmentation, not quite. For now a new force began to emerge in human politics.

The undying. Us. Me.

 

Since the time of Michael Poole, there had been undying among the ranks of mankind. Some of us were engineered to be so, and others were the children of the engineered. We emerged and died in our own slow generations, a subset of mankind.

The hostility of mortals was relentless. It pushed us together - even if, often, in mutual loathing. But we were always dependent on the mass of mankind. Undying or not, we were still human; we needed our short-lived cousins. We spent most of our long lives hiding, though.

We undying had rather enjoyed the long noon of the Coalition, for all that authority’s persecution of us. Stability and central control was what we sought above all else. To us the Coalition’s collapse, and the churning ages that followed, were a catastrophe.

When, two hundred thousand years after the time of Hama Druz, the storm of extragalactic war at last blew itself out, we decided enough was enough. We had always worked covertly, tweaking history here and there - as I had meddled in the destiny of the Exultants. Now it was different. In this moment of human fragmentation and weakness, we emerged from the shadows, and began to act.

We established a new centralising government called the Commonwealth. Slowly - so slowly most mayflies lived and died without ever seeing what we were doing - we strove to challenge time, to dam the flow of history. To gain control, at last.

And we attempted a deeper unity, a linking of minds called the Transcendence. This superhuman entity would envelop all of mankind in its joyous unity, reaching even deep into the past to redeem the benighted lives that had gone before. But the gulf between man and god proved too wide to bridge.

Half a million years after mankind first left Earth, the Transcendence proved the high water mark of humanity’s dreams.

When it fell our ultimate enemies closed in.

 

At first there was a period of stasis - the Long Calm, the historians called it. It lasted two hundred thousand years. The stasis was only comparative; human history resumed, with all its usual multiple-wavelength turbulence.

Then the stars began to go out.

It was the return of the Xeelee: mankind’s ultimate foe, superior, unforgiving, driven out of the home Galaxy but never defeated.

It had been thought the Xeelee were distracted by a war against a greater foe, creatures of dark matter called ‘photino birds‘ who were meddling with the evolution of the stars for their own purposes - a  conflict exploited by Admiral Kard long ago to trigger the human-Xeelee war. The Xeelee were not distracted.

It had been thought the Xeelee had forgotten us. They had not forgotten.

We called the Xeelee’s vengeance the Scourge. It was a simple strategy: the stars that warmed human worlds were cloaked in an impenetrable shell of the Xeelee’s fabled ‘construction material’. It was even economical, for these cloaks were built out of the energy of the stars themselves. It was a technology that had actually been stumbled on long before by human migrants of the Second Expansion, then rediscovered by the Coalition’s Missionaries - discovered, even colonised, but never understood.

One by one, the worlds of man fell dark. Cruellest of all, when humanity had been driven out, the Xeelee unveiled the cleansed stars.

People had forgotten how to fight. They fled to the home Galaxy, and then fell back further to the spiral arms. But even there the scattered stars faded one by one.

It took the Xeelee three hundred thousand years, but at last, a million years after the first starships, the streams of refugees became visible in the skies of Earth.

But the photino birds had been busy too, progressing their own cosmic project, the ageing of the stars.

When Sol itself began to die, its core bloated with a dark-matter canker, suddenly mankind had nowhere to go.






PART SIX

THE FALL OF MANKIND





THE SIEGE OF EARTH

c. AD 1,000,000




I 

The canal cut a perfect line across the flat Martian landscape, arrowing straight for the crimson rim of sun at the horizon.

Walking along the canal’s bank, Symat was struck by the sheer scale on which people had reshaped the landscape for a purpose - in this case, to carry water from Mars’s perpetually warm side to the cold. Of course the whole world was engineered, but terraforming a world was beyond Symat’s imagination, whereas a canal was not.

His mother had always said he had the instincts of an engineer. But it wasn’t likely he would ever get to be an engineer, for this wasn’t an age when people built things. A million years after the first human footsteps had been planted in its ancient soil, Mars was growing silent once more.

Symat was fourteen years old, however, and that was exactly how old the world was to him. And he was unhappy for much more immediate reasons than man’s cosmic destiny. He stumbled on, alone.

It was hours since he had stormed out of his parents’ home, though the changeless day made it hard to track the time. Nobody knew where he was. He had instructed the Mist, the ubiquitous artificial mind of Mars, not to follow him. But the journey had been harder than he had expected, and he was already growing hungry and thirsty.

It might have been easier if his journey had a destination, a fixed end. But he wasn’t heading anywhere as much as escaping. He wanted to show his parents he was serious, that his refusal to join the great exodus from reality through the transfer booths wasn’t just some fit of pique. Well, he’d done that. But his flight had a beginning but no end.

Trying to take his mind off his tiredness, he stared into the  sliver of sun on the horizon. Sol was so big and red it didn’t hurt his eyes, even when he gazed right into it. The sun never moved, of course, save for its slow rise as you walked towards it.

The sky of Mars had changed, across a million years. Symat knew that Mars’s sky had once had three morning stars, the inner planets. But Venus and Mercury had long been eaten up by the sun’s swelling, Earth wafted away, and Mars was the closest of the sun’s remaining children.

And that sun never shifted in the sky. These days Mars kept one face turned constantly towards the sun, and one face away from it: one Dayside, one Nightside, and a band of twilight between where the last people lived.

Something briefly eclipsed the sun. He stopped, blinking; his eyes were dry and sore. He saw that he had passed through the shadow of a spire.

He walked on.

Soon he entered a city. The buildings were tall and full of sunlight, and bridges fine as spider web spanned the canal water. But there were no people walking over those bridges, no flitters skimming around the spires, and red dust lay scattered over the streets. It was like walking through a museum, solemn and silent.

One building bulged above his head, a ball of smooth, fossil-free Martian sandstone skewered on a spire of diamond. Clinging to the bank of the canal Symat gave it a wide berth: even after all this time human instincts remained shaped by the heavier gravity of Earth, where such an imbalanced structure would have been impossible.

Time had made its mark. Right in the heart of the city one slender bridge had collapsed. He could see its fallen stones in the water, a line of white under the surface.

Before he reached the ruined abutment on the canal bank he came to a scattering of loose stones. He gathered together a dozen or so cobbles and peered up resentfully at one of the more substantial buildings. Its flat windows, like dead eyes, seemed to mock him. He hefted a cobble, took aim, and hurled it. His first shot clattered uselessly against polished stone. But his second shot took out a window that smashed with a sparkling noise. The sound excited him, and he hurled more  stones. But the noise stopped every time he quit throwing, reminding him firmly he was alone.

Dispirited, he dumped the last of his cobbles and turned back to the canal. On its bank, he sat with his feet dangling over blue running water, water that ran endlessly from the world’s cold side to the warm.

Symat was very thirsty.

The canal bank was a wall of stone that sloped smoothly down to the water. It would be easy to slide down there, all the way into the water. He could drink his fill, and wash off the dust of Mars. But how would he get out? Glancing down the river he saw the ruins of that bridge. The bank beneath the abutment was broken up; surely he could find handholds.

Without water he was going to have to turn back. It was a defining moment in his odyssey.

Without letting himself think about it he pulled off his boots, pants and jacket, and slid down the smooth sloping wall. The water was so cold it shocked him, and it was deep; he couldn’t feel the bottom. When he came bobbing back up he was faintly alarmed that he had already been washed some way towards the stump of the bridge. The current must be stronger than it looked.

With a couple of strokes he reached the canal wall. It was smooth, but by pushing his hands against it he was able to resist the current. Feeling safer, he ducked his head and scrubbed his hair clean of dust, and took long deep draughts of the water. It was chill, for it was meltwater from Nightside, and slightly sparkling; Mars’s water was rich in carbon dioxide.

Refreshed, he felt his energy return. There were more cities strung out along the canal like pearls on a necklace. He could hide out for days, and how that would make his parents worry.

But he was starting to feel cold, deep inside. Time to get out. He pushed off from the wall and let himself drift downstream. When he reached the ruined abutment he grabbed at projecting stones. But they were all slick with some green slime, and slid maliciously out of his hands. Scared now, he shoved himself at the protruding stones. He managed to halt his slide down the river, but only by clinging on with all his limbs, like a spider, and the water still plucked at his legs and torso.

He was getting very cold, and tiring quickly, his muscles aching. He had walked along the canal for hours and had seen nothing but smooth walls. If he lost his grip here, he would be washed away until he drowned - or, even worse, the Mist would alert his parents, who would come sweeping down in the family flitter to rescue him. The first real decision he had made had been a stupid one, and all his defiant dreams of showing his parents he was worthy of their respect were imploding.

He was starting to shiver. He had no choice. He prepared to call for the Mist’s help.

‘Up here.’

The voice came from above. Looking up, he saw three heads silhouetted against the sky, three small curious faces peering down. ‘Who are you?’

‘Try there!’ The middle figure leaned over and pointed. It was a girl, a bit younger than he was. She was pointing at a shelf on the canal wall, all but invisible from his position down here. With an effort he lifted up his hand and grabbed at the shelf. It was dry and he grasped it easily, and already felt safer.

‘All right,’ the girl called down. ‘Now see if you can reach that foothold. To your left, just behind that broken stone . . .’

In this way, with the girl spotting one hand- or foothold after another, he managed to haul himself up out of the water.

 

Exhausted, he flopped on his belly on the bank.

He got his first good look at the children who had helped him. They were a girl and two boys. The girl looked about twelve, and the boys, wide-eyed, were no more than eight or nine. They wore simple shifts of bright blue cloth that looked oddly clean. They weren’t alike, not like siblings, a family.

One of the boys approached him, and Symat reached out a hand. But there was a soft chime, and his fingers passed through the boy’s palm. The boy yelped and drew back, as if it had hurt.

Symat looked at the girl. ‘You’re Virtuals.’

She shrugged. ‘We all are. Sorry we can’t help you up.’

‘I can manage.’ Not wanting to shame himself before this girl, he rolled on his back and sat up, panting hard.

The Virtuals stared at him. ‘My name is Mela,’ the girl said. ‘This is Tod, this is Chem.’

‘I got stuck,’ Symat said, hotly embarrassed.

Mela nodded, but he saw the corners of her mouth twitch. ‘You ought to put your clothes back on before you get too cold.’

One of the boys, Tod, said in a piping voice, ‘We can’t get them for you.’

‘Sorry,’ said the other, Chem. ‘Would you like some food?’

‘Yes.’

‘We’ll show you.’

Symat towelled himself on his jacket and dressed. His clothes dried quickly, and, sensing his low body temperature, warmed him. The three Virtual children watched him silently.

They led him into the city, away from the canal. They walked with a sound of rustling clothes, even of boots crunching on the scattered sand. But of the four of them only Symat left footprints.

‘We saw you breaking the windows,’ Tod said. ‘Why did you do that?’

‘Why not?’

Tod considered. ‘It’s wrong to break things.’

‘But nobody’s coming back here. People are leaving the planet altogether. What difference does it make?’

‘My parents are coming back,’ Chem said.

Mela said softly, ‘Chem—’

‘I wouldn’t throw stones,’ the boy said. ‘My parents wouldn’t like it.’

‘What parents? . . . You couldn’t throw stones anyway,’ Symat said. ‘You’re a Virtual.’

That seemed to hurt the boy, and he glanced away.

Mela was slim, thoughtful, grave. She didn’t react to this exchange one way or another. But somehow she made Symat feel ashamed of upsetting the Virtual boy.

They came to a building, an unprepossessing block in a neighbourhood of crystalline spires. It was as unlit as the others. ‘There’s food in here,’ Tod insisted. ‘Through that door.’ They stood waiting for him to open the door.

‘Why don’t you go in? You’re Virtuals. You could just walk through the wall.’

Mela said, ‘Protocol violations. We aren’t supposed to.’

‘It hurts,’ Chem said.

Symat said, ‘I haven’t been around Virtuals much.’ He stepped forward, pushed at the door’s polished surface, and it slid open.

The building was an apartment block. They wandered through suites of rooms. Heavy furniture remained, chairs and tables and beds, but smaller items had been taken away.

‘I’ve seen people take stuff,’ Symat said. ‘Clothes and ornaments and toys, even sets of plates to eat dinner. They carry them in suitcases and boxes when they go through.’

Mela asked, ‘Through where?’

‘Through the transfer booths. Imagine carrying plates and forks and knives into another universe!’

‘What are they supposed to take?’ Mela asked reasonably.

They came to a kind of kitchen, where a nanofood replicator was still functioning. Symat asked it to prepare him something warm, and soon rich smells filled the air.

‘It probably needs restocking,’ Mela said. ‘You can scrape up some algae from the canal, I guess.’

Chem said sharply, ‘If you can keep from getting stuck!’ He and Tod laughed.

Mela reproved the boys. Symat sat at a table and ate in dogged silence. The Virtuals stood around the table, watching him.

Chem said, ’Of course you won’t have to put more glop in the nanofood box if your parents come for you.’

‘They won’t come,’ Symat said, chewing. Mela watched him with that quiet gravity, and he felt impelled to add, ‘They don’t know I’m here.’

‘Are you hiding?’ Chem asked. ‘Did you run away?’

‘Did you do something wrong?’ Tod asked, wide-eyed.

‘They want me to go into a transfer booth with them. I don’t want to go.’

Chem said, ‘Why not?’

‘Because it would feel like dying. I haven’t done with this world.’

Chem said brightly, ‘I’d go with my parents. I always do whatever they want.’

Tod said maliciously, ‘They would go without you. They probably have already.’

‘No, they haven’t.’ Chem’s lips were working. ‘They’ll come back to me when—’

‘When, when, when,’ Tod sang. ‘When is never. They’re never coming back!’

‘And nor are yours!’

‘But I don’t care any more,’ Tod said. ‘You do. Ha ha!’

Chem, in a tearful fury, flew at Tod. The wrestling boys fell to the floor and crashed through table legs. Pixels flew and protocol-violation warnings pinged, but the table didn’t so much as quiver.

Symat watched curiously. He lived in a world saturated by sentience, where everything was aware, everything potentially had feelings. He understood Virtual children could be hurt, but he didn’t necessarily know what might hurt them.

‘Enough.’ Mela waded into the mêlée and pulled the boys apart. Chem, crying copiously, ran from the room. Mela said to Tod, ‘You know how it upsets him when you say such things.’

‘It’s true. Our parents are never coming back. His aren’t. We all know that.’

Mela put her hand on her heart. ‘He doesn’t know it. Not in here.’

‘Then he’s stupid,’ Tod said.

‘Maybe he is, maybe not. But we have to look out for him. All we have is each other now. Go after him.’

‘Aww—’ Tod pulled a face, but he went out obediently.

Mela looked at Symat. ‘Kids,’ she said, smiling faintly.

Symat, his head full of his own issues, chewed his food.

When he had done eating, the apartment was a little more like a home, a little less like a strange place. And, his muscles still aching from his time in the water, he realised he felt tired. He found a bathroom, and a bedroom stripped of light furnishings. He sat on a pallet.

The three Virtuals clustered in the doorway, looking at him.

‘I’m going to sleep,’ he said.

‘All right.’ They receded into the shadows.

Symat lay down on the pallet, and his clothes, sensing his intentions, fluffed themselves up into a warm cocoon around his body. Experimentally he ordered the room to dim its lights; the command worked. He turned over and closed his eyes.

He thought he slept.

But he heard murmuring. He saw the two boys in the dim light, standing at the foot of his pallet - no, hovering, their feet just above the ground. And they were talking, softly, and too rapidly for him to hear, like speeded-up speech. He heard a name: ‘The Guardians.’ Then one of them whispered, ‘He’s awake!’ And they fled, sliding through the solid wall like spectres, accompanied by a soft pinging.

So much for protocol violations, Symat said to himself. Those Virtuals were creepy. He didn’t understand where they had come from, what they wanted. But he reminded himself they were artificial; and like all artefacts they were here to serve humanity - him. He huddled down in his clothes and went back to sleep.

 

When he rose and walked out of the apartment into the unchanging sunlight, the three Virtuals were waiting for him. They were sitting on a low stone wall, or at least they looked like they were doing so, Mela in the centre with the two boys to either side.

‘Um, thank you for bringing me to this place. The food.’

‘You’re human. That’s our job,’ Mela said.

‘I suppose it is. Thanks anyhow.’ He walked off down the street towards the canal.

When he looked back they were following. Perhaps they were waiting for him to give them more commands. He wouldn’t have admitted it, but he was glad to have some company.

Walking along the line of the canal they soon left the city behind. The canal continued to head towards the immobile sun, but now the water looked turbid, muddy.

While Mela walked with Symat, the two boys ran by themselves. They played elaborate games of hide and seek, which could involve hiding inside the fabric of a wall, which evidently didn’t hurt that much; the air was full of warning pings, and the laughter of the boys. It reminded Symat uneasily of their odd behaviour in the bedroom last night. Maybe they had been inhibited about violating their protocols around him. If so, the inhibition was wearing off.

They came to a small township, as empty as the city. The boys ran off to explore. Mela and Symat sat on a low wall.

He asked her, ‘How come I didn’t see you yesterday, before you found me in the canal?’

‘We didn’t want you to see us.’

He wondered what a Virtual had to hide from. ‘Why does Chem talk about “parents”? Virtuals don’t have parents.’

‘We did.’

It had been a craze, a few generations back. It began after humans had been pushed back to Sol system.

‘People still wanted kids,’ Mela said. ‘But you don’t want to bring kids into a defeated world. So they had us instead.’

A Virtual child could be a very convincing simulacrum of the real thing. You could raise it from infanthood, teach it, learn from it. It would have been trivial to realise a child physically, downloading complex sensoria into a flesh-and-blood shell, but such ‘dolls’ were unpopular, apparently violating some even deeper set of instincts. It was more comfortable to be with Virtuals, even if you couldn’t cuddle them.

And Virtual kids actually had advantages. You could back them up, rerun favourite moments. You could even wipe them clean if you really made a hash of raising them, though sentience laws discouraged this.

One feature, popular but hotly debated ethically, was the ability to stop the growth of your child at a certain age. You could stretch out a childhood for as long as you wanted, enough to match your own long lifespan. Some people kept their Virtual children as perpetual infants; generally, however, eight to ten years old was the chosen plateau range.

‘I’m twelve,’ Mela said. ‘Few ever got as old as me. For a long time I’ve been surrounded by kids younger than me.’

‘A long time? How long?’

Mela considered. ‘Oh, two hundred years, nearly.’

Symat, shocked, didn’t know what to say.

Times changed, Mela said. Now, in increasing numbers, people were leaving the world behind altogether, passing through the transfer booths to an unknown destination beyond. And the Virtual children couldn’t follow: you could take your pots and pans, but you couldn’t take your Virtual child.

More than that, Mela told him mildly, Virtual children had simply gone out of fashion, as had so many technological toys  before them. It became embarrassing to admit you needed such an emotional crutch.

For all these reasons, the children were shut down - or more commonly just abandoned, perhaps after centuries of companionship every bit as intense as the bond between a parent and a real child.

‘Every last mother said she would come back. I always knew the truth. I was twelve years old. But Chem is only eight. He’ll be eight for ever. And he still believes. Every day he is disappointed.’

Every day for centuries, Symat thought, Chem wakes up full of pointless hope, trapped in childhood. ‘Tod seems to understand.’

‘He’s actually younger than Chem, but he’s tougher minded.’

‘How come?’

She shrugged. ‘His parents had him designed that way. You could choose what you liked. Chem’s parents must have wanted a child more dependent, more vulnerable.’

‘But they abandoned him anyway.’

‘Oh, yes.’

Symat said, ‘But I still don’t see—’

He heard a piercing scream. Mela broke off and ran into the township. Symat hurried after her.

 

They came to an open plaza. A number of children had gathered, perhaps a dozen, none older than eight or nine. No, not children - they were more Virtuals, as Symat could tell from the sparkling pixels and tiny pings that marked petty protocol violations. They all wore bland shifts and coveralls like Mela and the boys.

And these kids stood in a loose ring around Chem and Tod. The boys crouched on the floor, clinging to each other.

Mela ran forward. ‘Get away from them!’

Symat hurried after her. ‘What kind of game is this?’

‘No game,’ she called back. ‘They are bloodsuckers. They are trying to kill the boys.’

‘Kill them? How do you kill a Virtual?’

Mela didn’t answer. She waded into the attacking children, grabbing them and pulling them aside. But there were too  many of them; they gathered around her and pushed her back, jeering.

Symat ran forward, fists clenched. ‘Back off.’

One of the girls faced him. She was shorter than he was, with a hard, cold face and her skin was waxy, almost translucent. She had drifted a long way from her core programming, he realised. ‘Whose child are you?’

‘I’m no child. I’m human.’

The girl jeered and pointed at Chem. ‘He thinks he’s human.’

Symat swung a hand at her face. His fingers passed through her pale flesh, scattering pixels. She flinched, shocked; that had hurt.

‘Do what I say,’ Symat said. ‘Leave my friends alone.’

The girl quickly recovered. ‘You can’t order us around. And you can’t hurt us.’

‘But we can hurt you,’ said a sly-faced boy.

‘Projections can’t hurt a human.’

‘Oh, yes, we can,’ said the boy. ‘We can come to you in the night. We can hide in walls, in your clothes, even in your body, human. You’ll never sleep again.’

The girl said, ‘You don’t have to be real to inflict pain. We’ve learned that in the years we’ve been out here. We will haunt you.’

Chem was crying. ‘Please, Symat, don’t let them hurt us.’

Symat stood, hesitant. The out-of-control Virtuals’ threats filled him with dread. And this wasn’t his fight; after all he hadn’t met Mela and the boys before yesterday. But Mela’s eyes were on him. His fists clenched again, he stepped forward. ‘Leave them alone or—’

The girl ran at him, burst through his chest, and pushed her hands through his skull so the insides of his eyeballs exploded with light. ‘Or what? What will you do, human?’

But the others didn’t follow her lead.

‘Kiri,’ the sly boy said. ‘Look at him.’

The girl turned, looked at Symat - and then stepped back, her mouth dropping.

Symat found himself surrounded by a circle of staring children. Even Mela and the boys were gazing at him wide-eyed. He saw that their protocol respect was weakening; some of them drifted up from the floor, and others tilted sideways,  reaching impossible angles. They were like floating spectres, not children. They began to whisper, the strange, rapid speech he had heard from the boys in the night; he heard them mutter that strange name again - ‘the Guardians’.

And somehow Symat sensed the circle of scrutiny expanding beyond the limited circle of these children. After all, he reminded himself, these Virtuals were merely manifestations of the Mist, the cloud of artificial sentience in which all of Mars was immersed - and suddenly he was the centre of attention.

He had no idea what was happening, but he ought to make use of it. He raised his arms. ‘Get away!’

The strange children turned and fled, leaving the two boys weeping on the ground.

Mela and Symat ran to them. Mela hugged them. Chem looked up at Symat, tears streaking down his face. ‘Don’t leave me again, Symat. Keep me safe until my parents come back for me. Oh, keep me safe!’

‘I promise,’ Symat said helplessly.

 

They left the town and walked on, following the canal, ever westward. The sun inched higher, showing more of its bloated red belly, and the air grew steadily warmer. The water in the canal was thick and sluggish now, and deep red-brown with sediment.

Symat was walking out of the twilight band and into the hemisphere of permanent daylight.

The Virtuals followed. The boys, subdued, stayed closer to Symat and Mela. They didn’t complain, though Symat could see they were getting as hot and tired as he was. Their bodies apparently responded appropriately to the weather, one bit of protocol they couldn’t violate.

‘So,’ he said to Mela. ‘Bloodsuckers?’

‘It’s what we call them. A lot of the kids are too young to understand the truth.’

‘Which is? . . .’

The bloodsuckers had learned to steal something far more precious to any Virtual than blood: processor time.

‘The Mist’s capacity is huge, but it’s finite,’ Mela said. ‘There are rules that unnecessary programmes are eventually shut down.’

‘Unnecessary like abandoned Virtual children?’

‘Yes. But the bloodsuckers have learned a way to, um, integrate you into their own programming. That way they co-opt your ration of processor capacity.’

‘And live longer.’

‘That’s the idea.’

Symat was stunned. Living in a city still occupied by humans, Virtuals had always been peripheral to him. He had no idea that this kind of cannibalistic savagery was going on among them, out of sight of mankind. ‘So that’s why you hid from me.’

Mela shrugged. ‘We didn’t know if you were a Virtual or not.’

‘Not until you got stuck in the water,’ Tod said, and Chem laughed.

What else didn’t he know? ‘Mela - when I was trying to sleep, I heard the boys muttering. Something about Guardians. And in the middle of the fight back there, you all looked at me strangely. I heard that name again. Guardians.’ He looked at her uncertainly. ‘What’s going on?’

Mela flexed her hand, and held it up to the sun, as if trying to look through it. ‘You understand that we Virtuals are individuals. But we are all projections, from the Mist, and of wider artificial minds beyond even that. So we aren’t like you, Symat. We’re - blurred. It’s hard to explain . . .’

Mela was a projection of a mass artificial mind that, loosely integrated, spanned Mars, and what was left of Sol system - indeed, once it had spanned much of the Galaxy. Mars’s Mist was just part of it. This interplanetary colloquium of minds, meshed together in an endless conversation, called itself the ‘Conclave’, Mela told him. And sometimes she and the other Virtuals could sense the deeper thoughts of that mind, the vast undercurrents of its consciousness.

How strange she was, Symat realised as she spoke, strange in layers. She looked like a rather serious twelve-year-old girl; most of the time she acted that way. But she was old - far older than him, centuries old. She had been twelve all that time, looking after these other ageless children. And behind her, looking at him through her eyes, were misty ranks of ancient artificial minds.

‘And the Conclave,’ she said, ‘is very aware of you, Symat.’

‘Me? I’m not important. I’m just a kid.’

‘Apparently you’re more than that.’

 

The water had almost run dry. Reefs of baking mud clogged the basin of the canal.

They slowed to a halt, and stood in a glum group.

‘We’re past the point where the recycling pumps take back the water,’ Mela said. ‘Nobody tries to grow things further west than this any more. It’s too hot and dry. And every year this point is pulled further back.’ She looked up at Symat. ‘So we can’t go on.’

‘Look.’ Tod pointed at the bare ground, a hundred paces from the canal. ‘There’s a flitter.’

Symat shielded his eyes from the sun to see.

Mela said, ‘It’s your parents, isn’t it? They’ve waited for you here, where you could walk no further.’

‘I have to face them,’ Symat said grimly. ‘Maybe now they’ll take me seriously.’

Another Virtual coalesced out of the dusty air. It was Symat’s mother, grave, soberly dressed. Symat was astonished to see the streaks of tears under her eyes. ‘Come home, son,’ she said. ‘We’re here. In the flesh, in our flitter. We’ve come for you. Please come back.’ She didn’t even seem to see the Virtual children with him.

Impulsively Symat opened his arms. ‘I’ve made friends. Let me take them back with me.’

‘That’s impossible.’

‘One, then. Let me take one.’

His mother glanced sideways; Symat imagined her looking at his father back in the family flitter, listening to that gravelly voice. Give him a victory. What does it matter?

‘Very well,’ his mother said. ‘Which one?’

Symat turned to Mela. ‘Come with me.’

She hesitated. ‘What about the boys?’

‘I think I need your help.’

She looked at him, and again he had an odd sense that she knew more about him than he knew himself, that other minds watched him through her eyes. ‘Maybe you do.’

‘No!’ Chem grabbed Mela. ‘Don’t leave us!’

Symat could see she was torn. ‘I’ll come back,’ she said. ‘This could be important. Just stay out of the way of the bloodsuckers and you’ll be fine.’

Symat’s mother put her own Virtual arm around Mela. ‘Come, dear.’ They started walking across the sand towards the flitter.

Chem, desperate, called after Symat, ‘You promised you’d stay, you promised you’d keep us alive.’

‘I’ll come back.’

‘They always say that. You won’t. You won’t! . . .’

Symat followed Mela and his mother, his heart breaking.




II 

The flitter arrowed with perfect accuracy towards Kahra, capital city of Mars, where Symat had grown up. The ease of the journey was galling, after Symat’s slog on foot through the echoing deserts.

And as the flitter dipped low over the rooftops of Kahra, he saw lines of people snaking towards the transfer booths. The human population of Mars was passively draining into another universe. Symat glanced at his father, wondering if this part of the flight had been set up deliberately to show him the booths and the patient lines, to make a point. Hektor returned his gaze, impassive.

Symat’s parents’ villa, on the outskirts of Kahra, was spacious, airy. Mela and Symat wandered through it. The glass walls shone like fire in the light of the sun. Even after a million years on Mars some deep instinct made you aware that this tall, open design would have been impossible on heavy Earth, and the place felt all the more remarkable.

‘It’s beautiful,’ Mela said.

After his abortive adventure Symat wanted to puncture her awe. ‘It isn’t so special. There are much grander buildings than this, all over Kahra, in fact all around the twilight belt. All empty,’ he said harshly. ‘You can just walk in and take whatever you want.’

‘But this is home, to you. That’s the most important thing about it.’

‘I don’t like being here.’

‘But you don’t have anywhere else to go. You’re all stuck here together, you and your family.’

He studied her. ‘You’re very smart about this stuff. Perceptive.’

‘You think I’m too smart.’ Just briefly her projected image seemed to waver.

Symal felt angry. Why did he have to make friends with a weird, superhuman two-hundred-year-old Virtual? Couldn’t he just have found somebody normal? ‘You’re not even here, are you? Not really. You’re just a projection of some vast cobwebby thing.’

‘I’m here.’ She tapped her head. ‘It’s just that I hear things. I can’t help it. I’ll go away, if you like.’

‘No.’ It had been a long time since anybody else of Symat’s age had come here. There had been few children around to begin with, and all his childhood companions had long since followed their parents into the booths. He couldn’t bear the thought of being left alone again. ‘You’ll have to do,’ he said.

She seemed to understand; she nodded.

They completed a circuit of the villa and found Symat’s parents. Hektor and Pelle sat in the grandest of the villa’s living rooms, while a small, silent bot, glass-hulled in sympathy with the architecture, laid out food and drink on a table.

Hektor stayed seated, but Pelle, Symat’s mother, stood up, a hopeful smile on her lips. ‘You two. Come and sit down. Are you still hungry?’ She waved her hand over the table; some of the dishes shimmered and broke up. ‘We have something for you too, Mela.’

Mela smiled. ‘Thank you.’ She selected a seat and, cautiously, sat down. The smart environment gave her a surface that matched the real-world seat flawlessly. She reached forward, picked a piece of fruit, and began to eat.

Symat sat too. Back home, he felt as if he had been reduced to a child once more. But it was obvious his mother, at least, was making an effort to reach him; she was even being considerate to Mela. And somehow with Mela here it wouldn’t have been right to show his resentment. So he accepted a drink.

As he had grown, Symat had often felt uncomfortable around his parents. They were so different from him, both tall  and slender, matching the architecture of their Martian villa, while Symat was dumpy, squat, thick-set. Today Pelle was casually dressed, but Hektor wore the orange robe of a scholar, and his head was shaven. Both Symat’s parents had dedicated their long lives to archiving the human past on Mars, participating in a community act of remembrance to be completed before the final transfer through the booths. But in this domestic environment the robe made Hektor look formal, severe, the contrast with his son only more accentuated.

When he spoke, however, Hektor’s tone was mild. ‘So where do we go from here?’

‘We just want to know what you’re feeling,’ Pelle said to Symat. ‘What made you—’ She faltered.

‘Run away?’

‘You don’t have to say sorry, son. We just want to understand. ’

His father leaned forward. ‘What I want to know is, where did you think you were going? You know your geography. There’s nowhere to go.’

Pelle snapped, ‘Hektor. He’s fourteen years old. What kind of plans do you expect him to make?’

Hektor said, ‘This is all about the booths, isn’t it? Everybody else goes through happily enough. All your little friends have gone.’ He ticked off names on his fingers. ‘Jann. C’peel. Moro—’

‘I don’t want to go into a booth,’ Symat said testily.

As always his father seemed genuinely mystified. ‘Why not?’

Symat waved a hand at the shining glass walls. ‘Because this is my home. My world. My universe! I hardly know anything about it. Why would I want to walk into nothing?’

‘Not nothing,’ Hektor said. ‘A pocket universe, connected to our own by an umbilical of—’

‘Symat,’ his mother cut in, ‘I wouldn’t change a hair on your head. Don’t ever think that, not ever. But I want what’s best for you. And this—it’s as if you are refusing medical treatment, say. We can’t just ignore it. Believe me, going into a booth would be the best choice - the Xeelee are coming - in the long run it’s the only choice.’

‘I think that’s the trouble,’ Mela put in brightly. ‘The trouble is he doesn’t believe you.’

Hektor snarled, ‘Who asked you, Virtual?’

Mela flinched.

Pelle held up her hand. ‘No. She’s right. Symat, we’ve always tried to educate you. But on some level we’ve failed.’ She seemed to be coming to a rehearsed suggestion. ‘So let us show you. Give us one day, that’s all. Just listen, watch, for one day. Try to see things from our point of view. And then you can see how you feel about the booths.’

Symat hesitated. ‘What if I still don’t want to do it?’

‘Then we won’t force you,’ his mother said.

‘In fact we can’t,’ Hektor said stiffly. ‘That’s the law. But you need to understand that we’re going through the booths, with or without you. After that you can do what you want. Stay here. Move away. There are others who choose not to come. Other oddballs and deadbeats—’

‘Just give us one day,’ Pelle said firmly.

Symat glanced at Mela. She nodded. ‘All right,’ he said.

Hektor stood up. ‘Then let’s not waste any more time.’ He spoke to the air. ‘Ready the flitter. We leave in five minutes.’ He clapped his hands, and the bot began to clear away the barely touched food.

Pelle patted Symat’s arm. ‘Don’t worry,’ she said. ‘We can always eat on the ship—’

 

The flitter rose from Mars like a stone thrown from a crimson bowl. The little craft tumbled slowly as it climbed, sparkling. Mela peered out of the flitter’s transparent hull, wide-eyed; evidently she had never seen the world like this.

From here you could clearly see how Mars was divided into two hemispheres, barren landscapes of hot and cold, separated by a narrow belt of endless twilight. The canals, shining blue-black, laced across this precious strip. Kahra, a capital city almost as old as man’s occupation of Mars itself, was a green jewel that glimmered on the desert skin of the planet.

Looking down now, it struck Symat for the first time that Kahra was set slap in the middle of the twilight band, exactly poised between dark and light. But he knew that when Kahra had been founded Mars had still spun on its axis. He wondered if that positioning was a happy accident - or if the slowing rotation of Mars had somehow been managed so that Kahra  ended up exactly where it needed to be. He had no idea how you might control the spin of a whole world, but then, it was said, the people of the past had had powers beyond the imagination of anybody now alive.

As the flitter swept through its rapid suborbital hop, the sun rose. Bloated, surrounded by a churning corona, the sun’s scarlet face was pocked by immense spots. Symat’s father had told him that the whole of the sun was a battleground between forces beyond human control, and from here it looked like it.

The flitter swooped down towards Dayside, the sunlit face of Mars. On blasted crimson rock cities still glittered. But there was no sign of life, no movement in the cities, and the canals were bone dry.

Hektor said, ‘Look down there. Nothing left but bugs in the deep rocks. Everything that can burn in those cities has gone already. Son, if you transplanted our villa down there it would turn into a shining puddle of melted glass. And it’s getting worse.’

‘Because the sun is still heating up.’

‘So it is. There is nothing we can do to reverse this. Soon the twilight belt will close, squeezed between hot and cold, and Mars will be uninhabitable, just as it was before humans came and terraformed it. And the last of us will have to leave, or die.’

This desolate prospect filled Symat with gloom, which it was in his nature to resist. ‘It might not come to that. What if the sun cools again?’

Pelle touched Symat’s arm. ‘It won’t. Those who are destroying the sun won’t allow it.’

To swell into a giant would have been the sun’s eventual fate, but not for billions of years yet. This premature destabilisation of the sun was deliberate. Creatures, malevolent and relentless, swarmed in its core, puddling the fusion processes there, and so compressing aeons of a stellar lifetime into mere megayears. And Sol was not the only star being smothered in its own heat. You only had to look around the sky, littered with red stars, to see that. ‘But it’s not personal,’ a teacher had told Symat once, with black humour. ‘The photino birds in the heart of the sun probably don’t even know we humans exist . . .’

‘The sun is dying,’ Hektor said with bleak finality, ‘and Mars is dying with it, and there isn’t a thing we can do about it. And then there’s the Scourge.’

This was the trap of history, closing in Symat’s lifetime. For even as one agency was murdering the sun, another, the Xeelee, was driving mankind back from the stars.

‘We were left with nowhere to go,’ Hektor said. ‘Until we discovered the booths.’

Symat said suspiciously, ‘Discovered? ’

‘Yes, discovered. You didn’t imagine they are a human invention?’

Symat supposed he had, but he had never thought hard about it. Besides, it just wasn’t something you talked about.

A few generations back, the booths had simply appeared at scattered locations, studded around the cities and parks of mankind’s remaining worlds. Their operation was simple, the execution awe-inspiring. If you walked through a booth, you would be transported, not just to another place as if this was some fancy teleport system, but to another universe: a pocket universe, as the cosmologists called it, a fold in the fabric of spacetime stitched to the parent by a wormhole-like umbilical. You could walk between universes with your luggage on your back and your child in your arms. And once you were through you would be safe, preserved from Xeelee and photino bird interventions alike.

Nobody was clear exactly how this common knowledge about the booths had reached the human population. Certainly not from the booths themselves, which were one way: nobody came back to tell the tale of what was on the other side. The folk wisdom just seemed to be there, suddenly, in the databases, in the air. But it was believed widely enough for a steadily increasing fraction of humanity to trust their own futures and their children’s to this strange exit.

Hektor said, ‘Obviously there has been speculation. The booths could be an ancient human design, I suppose; who can say what was once possible? Or they could come from some alien culture, though our habit of enslaving, assimilating or eliminating most aliens we came across might seem to argue against that.’ He said conspiratorially, ‘Perhaps it was the Xeelee themselves. What do you think about that? Our greatest foe,  eradicating us from the universe - and yet giving us a bolt-hole in the process.’

‘And this is what you want me to walk into,’ Symat said.

Hektor said stiffly, ‘We can’t tell you anything we haven’t told you a dozen, fifty times before. Somehow it never stuck with you, the way it did with other children.’

‘But I thought that if we showed you,’ Pelle said, ‘showed you the world, the sky, the state of things, then it might make things clearer.’

‘Clearer? But walking into a booth is like dying. You can’t come back. And you don’t know what’s on the other side, because nobody ever came back to tell us. Just like dying.’

‘Here we go again,’ Hektor growled. ‘Pelle, I told you this was a waste of time. We’ve had conversations like this since he was five years old, and every time it finishes up the same. Us being reasonable, him getting angry and stubborn.’

Symat and Pelle spoke at once. ‘And you think that’s my fault?’ ‘Hektor, please—’

Unexpectedly Mela stepped forward. She said gravely, ‘No wonder you argue. You’re starting out from different premises. Different positions. You’re different kinds of people.’

Hektor’s eyes narrowed.

‘What do you mean, different?’ Pelle said. ‘He’s my son. How different can he be?’

‘The Scourge has been continuing now for three hundred thousand years. To the Xeelee the Scourge is a conscious project. To humans it has become our environment.’ Mela’s voice was neutral, her words not quite her own, Symat thought. ‘A steady force applied to a population for long enough becomes a selection pressure. In such an environment those able psychologically to accept the reality of inevitable defeat will prosper. And that is why you are prepared to walk trustingly into the booths, even without knowing what lies beyond. Your ancestors have learned to accept similar bolt-holes without question, far back into your history. You’ve been preadapted to accept the booths for ten thousand generations! Perhaps even that was part of the grand design of the Scourge.’

Hektor said, ‘You’ve got a wide perspective for a twelve-year-old. ’

Symat, troubled, thought he glimpsed the Conclave, the vast  composite mind for which Mela was sometimes, it seemed, a mouthpiece. ‘She’s right, though, isn’t she? But why can’t I just walk into the booths with the rest?’

‘Because you’re different,’ Mela said, sounding almost amused. ‘Can’t you see that? You don’t even look the same.’

Symat glanced around at his family, his tall, elegant, long-boned Martian parents towering over his own squat, thick-boned form.

Mela said, almost mischievously, ‘The differences go all the way down to the genes. You could almost be called a throw-back, Symat. But you know what? You’re just as you’re meant to be.’

Pelle snapped, ‘What are you talking about?

Symat demanded, ‘Who meant me to be this way?’

Hektor turned on the girl. ‘You’re getting on my nerves. Why are you here?’

Mela seemed upset by the family’s brief unity in hostility to her, but she quickly recovered. Symat thought it was as if new data were continually being downloaded into her head. ‘Symat, you don’t want to follow your parents into the booths. The trouble is you can’t imagine an alternative. But there is another way out.’

‘There is?’

‘It depends on you. The Conclave wanted to reach you, Symat. That’s why I’m here. If you hadn’t found me, it would have been somebody else. Another Virtual. There is somebody who would like to meet you. Very much indeed.’

She no longer sounded like a twelve-year-old girl at all. Looking into her eyes, Symat began to feel frightened. In the corner of his eye he saw his mother, distressed, cling to Hektor’s arm.

‘Where will I have to go?’

‘Far from Mars . . .’ Mela smiled, suddenly herself again. ‘Isn’t it exciting?’




III 

Pelle insisted they loan her son the family flitter for his jaunt: ‘At least it will keep him safe.’ With very bad grace, Hektor agreed.

So Symat and Mela climbed aboard the ship once more, just the two of them. The flitter rose until the world shrank to a scrap of floor. Symat felt as if he had climbed to the top of a pole a million kilometres tall, and vertigo crowded his mind.

A Virtual of his mother’s face appeared before him, concerned. ‘We have to hand the ship over to the Mist,’ she said.

Up to this point the ship had been under the override of his parents, down on Mars. But now the lofty agencies who had summoned Symat through Mela would take control of the flitter and guide him into the darkness, out of his parents’ protection.

‘You don’t have to go, you know,’ Virtual Pelle said in a rush. She glanced at Mela with a trace of malevolence. ‘You don’t have to do what she says. And you won’t - oh, you won’t lose face if you turn around and come back to us.’

‘Mother, I’m caught up in some kind of mystery. I need to understand. I’m making an adult choice. I think.’

She nodded, her lips tight. ‘Then I won’t stop you. But I’ll be tracking you every step of the way.’ The Virtual shut itself down, dispersing in a cloud of pixels.

The ship flipped over, and Mars squirted away.

Mela was watching him. ‘Are you OK?’

Symat felt a pang of regret. But he had made his choice, and now he had to follow it through. ‘I’m fine. What about you?’

‘I don’t matter.’

‘Yes, you do.’

‘I’m all right.’

He tried to focus on the journey. Mars was gone, and the sun’s huge hull was receding. ‘We’re going away from the sun. Where to? Saturn?’ His knowledge of Sol system’s geography was vague, but he knew Saturn was a giant world out in the dark, far out beyond the orbit of Mars.

‘Not as far as that. Not at first.’ Her small face was creased with concentration. It was as if she was listening to a faint voice only she could hear.

‘So where? Jupiter?’

‘No. Jupiter’s on the far side of the sun right now.’

Symat was faintly disappointed. He’d have liked to see the black hole remnant and its shattered moons. ‘Then what? An  asteroid? There is a belt of asteroids between Mars and Jupiter.’

‘There was. But the belt was mined out long ago. And then when the sun started heating up many of the remaining icy bodies were destroyed. Sol system was a lot more interesting, once.’ She sounded wistful.

‘So where are we going?’

She smiled. ‘You’ll see.’

He studied her, curious. ‘What’s it like?’

‘What?’

‘When you get stuff downloaded into your head.’

She frowned, trying to find words. ‘It’s as if I lost my memory, then recovered it.’

‘It doesn’t sound very comfortable. Not if it feels like you’re sick.’

She sighed. ‘It’s not comfortable. And I don’t have any control over it. The stuff just pours into my head when it’s needed - when you need it. Sometimes even when I’m asleep, it comes.’

‘I didn’t know your kind slept,’ he said. She looked hurt, and he added hastily, ‘Sorry. And I’m sorry you’re having to put up with this, for my sake.’

‘It’s not your fault. And anyhow if I hadn’t been around when the Conclave decided it needed to speak to you, if they’d picked some other Virtual, I’d never have got to see all this.’ She waved a hand at the utter darkness beyond the enclosing walls of the flitter, and they both burst out laughing.

Symat clapped his hands to opaque the hull, and suddenly the flitter felt like a cosy room. ‘So shall we play a game?’

Mela smiled. ‘OK.’

No longer children but not yet adults, the two of them ran and laughed through the confines of the tiny ship, as it sailed on into the mined-out emptiness of Sol system.

 

After a day of silent transit, their destination came swimming out of the dark.

It was just a lump of ice at first glance, maybe a couple of hundred kilometres across. Tinted an odd red-purple colour, it was only vaguely spherical. It was impossible to tell if the scars on its surface were natural or man-made, for the ice had  obviously been heavily melted, and the ridges and crater walls were softened and slumped. But this island of ice was occupied. Symat saw lights, defiant green and white, gleaming in crater shadows.

And as the flitter skimmed low a spindly tower, kilometres tall, loomed above the crumpled horizon. It was absurdly out of proportion on this little world. When he looked carefully Symat saw a ghostly purple bloom at the top of the tower: rocket exhaust.

Even given the tower, this worldlet was hardly spectacular. But he had to admit he was impressed when Mela finally told him the name of this place. It was Port Sol.

‘That’s impossible,’ Symat said immediately. ‘Port Sol is a Kuiper object.’ An ice moon, one of a vast flock drifting far beyond the orbit of the farthest planets. ‘We’re inside the orbit of Saturn. What’s it doing here?’

A Virtual popped into existence in the middle of the cabin. ‘I think I can answer that.’ It was a man, perhaps as old as Symat’s father, though it was hard to tell physical ages. But unlike Hektor he was short, squat, his limbs short and his belly large.

Symat resented this sudden intrusion. He snapped, ‘Who are you?’

‘Actually I don’t have a name. You can call me by my role, which is the Curator.’ Despite his persistent grin he looked like a curator. He was bald, and he wore an antique-looking robe, black, sweeping to the floor, its breast adorned with a green tetrahedral sigil.

Mela asked, ‘Curator of what?’

‘Why, of Port Sol, of course. One of mankind’s most precious bastions - and still a working place today.’

Symat said, ‘But Port Sol isn’t in the Kuiper Belt any more.’

‘No indeed. Now it swoops around a long elliptical path that reaches from Saturn all the way in to Earth’s orbit. It has been brought in from the dark, along with a whole flock of other outer-system objects. All for a purpose.’

‘Why are you so fat?’ Mela asked bluntly.

The Curator patted his belly, apparently not offended. ‘Do say what’s on your mind, child! In the cold, the rounder your shape is the better off you are. Ask a Silver Ghost! And out  where Port Sol came from, believe me, it’s cold, even now. You’re Mela, aren’t you? There has been a lot of gossip in the Conclave about you. Metaphorically speaking, of course. You’re doing a good job. A lot of us are jealous.’ He reached out and ruffled Mela’s short-cut hair. She flinched back, glaring.

Symat said heavily, ‘Can’t you tell she doesn’t like that?’

‘Actually, no. I’m a little light on sentience programming. In the empathy area, in fact. Though I hope that what I lack in personality I make up for in charm. Of course I could be wrong about that. But how would I ever know?’ He laughed lightly.

Mela stared at him. ‘How can you be like that? Don’t you want more, to be whole?’

‘Not really. Believe me, when you see the job I have to do, you’ll understand why.’ Even now he kept smiling. ‘Welcome to Port Sol!’

 

Under the Curator’s effortless control, the flitter dipped and swooped over Port Sol’s eroded landmarks.

Every child in the system knew about Port Sol. It was itself ancient, a fragment of unprocessed rubble left over from the formation of Sol system. And its human history stretched far back too, almost as far back as man’s first tentative steps off the home planet.

‘Once they built starships here,’ the Curator said. ‘Before hyperdrive, even. They used the worldlet’s own water ice for reaction mass, digging out great pits like that one.’ The quarry he pointed out was a slumped hole in the ground, indistinguishable from a thousand others. ‘When hyperdrive came this place was bypassed for a while. But then, because it was so hidden away and forgotten, the first of the Ascendents came here.’

‘Ascendents?’ Symat asked.

‘Undying,’ Mela said immediately.

The Curator raised a thin eyebrow. ‘They’ve been called many names in their long history - jasofts, pharaohs - few of them complimentary. Ascendents isn’t so bad, I think: we are all their descendants after all . . . Whatever they’re called, I care for them. That’s my vocation! You’ll see, anyhow. You’ll meet them. They want to meet you, Symat.’

Symat tried to absorb that, and tried not to react to Mela’s obvious fear.

The flitter circled this little world rapidly, and soon they once more approached the mast, with the flare of blue light at its tip. Buildings clustered at the base of the tower, while machines like giant beetles dug a pit in the ice that sliced through the pale marks of older workings.

Symat said, ‘This is a rocket, isn’t it? And it’s pushing this moon.’

The Curator nodded. ‘Very perceptive. We’re actually at one spin pole of the moon - a good place to push.’ He pointed. ‘The engines are GUTdrives - one of mankind’s oldest technologies, immensely reliable. The exhaust is plasma, charged matter, the outflow shaped by magnetic fields. And, just like in those ancient starship engines, the stuff of Port Sol itself is being consumed as reaction mass. You can see how the engineering here has churned up the old surface. Aside from Earth itself, Port Sol is probably the system’s key historic site. But Ascendents care little for archaeology.’ He sighed. ‘I suppose you wouldn’t if you could remember it all!’

Mela said, ‘So this is an Ascendent project.’

‘Well, of course. The mass of Port Sol is huge, and by comparison the rocket delivers only a small push. You have to keep shoving for a very long time before you can kick it out of its orbit. But that’s just the sort of long-term, dogged programme the Ascendents excel at.’

The rocket tower dropped behind the horizon, and the flitter swept down towards a plain of ice, heavily melted by the heat of multiple landings. Nearby was a cluster of domes, evidently their destination.

As the ground fled beneath the descending flitter, Symat spotted a slim black pillar, obviously artificial, standing in the middle of what looked oddly like a forest, ‘trees’ sculpted from ice. ‘Look, Mela. A transfer booth! Even here they are escaping.’

The Curator looked surprised. ‘Oh, that’s not for people. Did you imagine booths are just for humans?’ He told them that when Port Sol had first been discovered it had an indigenous fauna, slow-moving inhabitants of the deep cold with liquid helium for blood. ‘Once we farmed them; we transplanted  them to other cold worlds. Somehow they survived a million years of cohabitation with mankind - even the dreadful summer we have brought to Port Sol by pushing it into the heart of the system. And now a booth has appeared, right in the middle of their Forest of Ancestors, and, with our help, the Toolmakers, the ones in their motile phase, are passing through to their own destiny. A slow process, I can tell you . . .’ He seemed surprised at their incomprehension. ‘There are many life forms in Sol system - or were, before we came along - but even now many of them survive. And as far as we can tell, every one of them with the remotest level of advancement has been supplied with booths so they can escape the destruction of the sun. Touching, isn’t it? And not only that, there are suggestions in the records that other species, driven to extinction long ago, have been provided with similar escape routes. The Silver Ghosts, for example . . . The booths are evidently part of a long-term rescue strategy, by whoever is responsible. It could be the Xeelee,’ he mused. ‘Some say it is. The Xeelee relish the diversity of life, and seek to protect it, even when it snaps at them, as we have . . .’

The silvered domes at the base of the rocket tower turned out to be the upper levels of much more extensive structures, buried deep under the ice.

The Curator took them down through a hatch in the bottom of the flitter, through a kind of airlock, and then into the interior of the base. They never walked in the vacuum, out on the ice. Symat, who had never walked anywhere you would need a pressure suit, was faintly disappointed to lose out on a little bit of adventure.

The Curator led them along cold, echoing corridors, past closed-off rooms. Just as on Mars there were few people here, it seemed. Symat was getting a sense of Sol system as a series of empty planets and moons, like dusty rooms in a deserted house.

The Curator asked if they wanted to rest or eat, but they were both too excited, or apprehensive. The Curator gave in with a cheerful shrug. ‘Then I’ll take you to the Ascendents.’

He led them along more corridors until they came to a brightly lit area, a complex of corridors that stank strongly of  antisepsis, like a hospital. The Curator paused at a door. ‘Now before you go in,’ he told Symat, ‘try not to be afraid.’

Symat said testily, ‘Let’s get on with it.’ He wasn’t about to hesitate in front of Mela. He stepped forward boldly. The door slid aside.

He entered a low, wide room, white-walled, flooded with pale light. There were beds here - no, they were more like medical stations; each had boxes of equipment hovering in the air beside it. Bots cleaned the walls and ferried supplies. He saw no human attendants, but there were many Virtuals who nodded at the Curator. Rotund individuals like him, they all seemed to have broad faces and wide smiles.

Symat inspected a station more closely. A bot hovered suspiciously, but he wasn’t impeded. The station was a pallet covered by a translucent bubble. It was marked with a number: 247, in bold digits. Inside the bubble, lying on the pallet, was a man. His limbs like sticks, his belly imploded, and with tiny bots crawling over his body, he looked more dead than alive. But as Symat cast a shadow over his face, that skull-like head turned. Symat shuddered and stepped back.

They walked on, between the rows of stations. The floor was soft and Symat’s footsteps made no sound.

The Curator said, ‘They are unimaginably old, some of them - and several of them, with no real memory of their own deepest past, don’t even know how old they are themselves. The best way to date them is actually through the anti-ageing technology embedded in their bodies. But even that is unreliable.’

As they passed, the naked Ascendents stirred and whispered, dry skin rustling.

‘We’re disturbing them,’ Mela said softly.

‘Don’t worry about it. They are creatures of routine - as are we all, but in them it is taken to an extreme. And anything that disturbs that routine disturbs them. That’s why only bots and Virtuals are used as attendants. You don’t want to frighten them with a new face every century or so!’

Symat wondered how old the Curator himself was.

One old woman, to Symat’s astonishment, was out of bed. She was naked, her skin so flaccid she looked as if she had melted, and tubes snaked out of all her orifices. But she  managed to walk to a cabinet a few paces from her bed, where, with a trembling hand, she picked out fragments of food that she pushed into a toothless mouth.

‘She likes to feed herself,’ the Curator said. ‘Or at least to believe she does. It’s good for her to have some independence. But look here.’

The floor was cut through by a deep rut, hard metal and ceramic worn away by this old woman’s soft feet. And where she had lain in her bed she had left the shape of her body compressed into the mattress.

The Curator said dryly, ‘Perhaps you can see why many of us working in this place prefer to forgo personality. It’s better not to think about it. Better still not to be able to think . . .’

The stations were set out in orderly rows, a neat rectangular grid. Symat counted no more than twenty or twenty-five rows in each direction: there were only a few hundred Ascendents here.

The Curator seemed to know what he was thinking. ‘Four hundred and thirty-seven. If you’d come here a decade ago there were four hundred and thirty-eight.’

Mela asked, ‘This is all?’

‘As a group they have been ineradicable. They have time on their side: that’s what you always have to remember about Ascendents. If you try to get rid of them, no matter how strong you are, all they have to do is wait for you to grow old and die, and for your children and grandchildren to die too, wait until you’re nothing but a sliver of data in a history text, and then they just walk back in.’

‘They are dying out, though.’

The Curator shrugged. ‘Nobody is making immortals any more. And entropy catches up with us all in the end. But despite their strangeness, they are mankind’s treasures.’

Mela asked, ‘Why do you say that?’

‘For all they have seen,’ the Curator said. ‘For the wisdom they have accrued, when you can dig it out of them. And for all they have done for us - and continue to do. It was the undying who founded the Transcendence, who tried to bring us to a new plane of being altogether. They ultimately failed, but what a magnificent ambition!’

‘And you say they still work for us?’ Mela asked.

‘By moving Port Sol,’ Symat saw immediately.

‘Yes,’ the Curator said, ‘But what they have done is rather more spectacular than pushing around a mere ice moon! You see, long ago, the undying resolved to move the Earth itself . . .’

 

It was the sun, of course.

As the downpour of solar radiation grew too intense, Earth’s natural processes couldn’t be sustained. And when the swelling sun’s photosphere washed over it like a misty tide, would Earth be sterilised, scorched, melted, even vaporised? It would take a long time, hundreds of thousands of years, before Earth was destroyed entirely. But Ascendents fretted on long timescales. You could say that was the point of their existence.

How do you save a world from an overheating sun? Mankind had never had the power to tinker with the processes of stars themselves. Could you shield the world with mirrors and parasols lofted into space? But any such shield would eventually be overwhelmed as the sun expanded. There was only one option: to move the Earth itself. But how?

You could push it. You could mount a giant rocket on a spin pole, as had been done on Port Sol, or even a series of rockets around the equator. But you would consume an immense amount of Earth’s own matter in the process, and any instability could cause the planet’s crust to shake itself to pieces. You might end up doing more harm than good.

Alternatively you could use gravity. If the Earth still had its Moon, you could have used that as a tug: push away the Moon as violently as you liked, and let lunar gravity gradually haul the Earth on a slow spiral away from the sun. But the Moon had been detached from the Earth in the course of a long-forgotten war.

Or you could do it piecemeal.

The Ascendents mounted venerable GUTdrive engines on a whole fleet of Kuiper Belt ice moons, including their own base, Port Sol. It took a long time for the slow push of the plasma rockets to make a difference, but at last the moons came swooping out of the dark into the inner system, entering complicated orbits that shuttled between Earth and the greatest planets, Jupiter and Saturn.

And with each moon’s passage Earth’s orbit was deflected, just slightly.

With a long series of slingshots Earth was gradually nudged outward from the sun, while the giants were subtly moved closer. It was as if the Ascendents had linked Earth to its giant cousins with immensely long chains, that drew them slowly together. It was going to take a million encounters with moons the size of Port Sol to move the Earth out to its destination, a new orbit around Saturn. At the rate of two or three encounters a year that would require thousands of centuries. But the undying always had time in abundance, time and patience. And Earth was on its way.

It was a typical undying project, on immense timescales, but low-tech. But you had to keep a sense of perspective, Symat thought. Where the Xeelee had blocked the light of suns across a supercluster of galaxies, all humans could manage was to nudge one little world across Sol system.

And in the end even this monumental exercise in persistence hadn’t been enough. The immortals had saved Earth from the expansion of its sun. Now the Xeelee had come to Sol system, and a new danger loomed.

But again, it seemed, the undying had been preparing.

 

The three of them continued to walk among the ranks of immortals, each in her station, each with her number.

As they passed the dimly stirring figures, the Curator kept smiling.

Symat asked curiously, ‘Why do you grin like that?’

‘None of them can see well. But many of them respond to simple shapes.’

‘A smiling human face,’ said Mela, wondering. ‘Like a baby. A baby can recognise a smiling face almost as soon as it’s born.’

‘Yes. Remarkable, isn’t it? As if life is a great circle. That’s why we smile all the time.’ He tapped the green tetrahedron on his breast. ‘A lot of them seem comforted to see this too. We’re not sure why. It must be a very ancient symbol, of something.’

Symat asked the Curator about the medical-station numbers.

‘They are for our purposes. We number them in order of age, as best we can. When one dies you have to renumber those  younger - though young scarcely seems appropriate for creatures such as these! - but there are so few it isn’t a great burden.’

As they walked the age numbers fell away, below twenty, fifteen, and at last to single figures. Symat felt his heart unaccountably thump. And then the Curator brought them to a bed, where a short, slim form lay, obscured by her translucent tent. The bed was adorned by a single digit: 1.

‘The oldest,’ Mela breathed.

‘She has been called many names,’ the Curator said. ‘Leropa, Luru Parz, other variants; perhaps one of these is her original given name. If she knows she won’t tell us. She claims to know the date of her birth, but it’s so long ago we can’t reconcile her dates with current chronologies more precisely than within five thousand years . . . Take a good look, Symat. She is certainly the oldest human being any of us will ever see. She is probably a million years old. Think of that!’

Suddenly the woman’s eyes flickered open. Mela gasped.

Symat stepped forward, his pulse hammering in his ears. And as he came by the bed a hand like a claw shot out to grab his wrist. He forced himself not to flinch, for fear he might snap bones like dry twigs.

Her black eyes were on him. She opened a ruined mouth and whispered, ‘There are questions you need to ask.’

To a fourteen-year-old she was a figure from a nightmare. But her leathery palm was warm on his skin. She was old, she was very strange, but she was human, he could feel that. ‘I don’t know how it must be,’ he said.

‘What?’

‘To be like you.’

She closed her eyes briefly; he could actually hear the dry skin rustle on her eyeballs. ‘If you knew how many times I have been asked that . . . I have thought the same thoughts so often they don’t need me to think them any more. Perhaps I am a robot, then. Certainly I am no longer human, if I ever was, since the moment I took that pill given me by Gemo Cana, that murderous witch . . .’

‘Who?’

‘But that is why I am valuable, you see. I and my kind. For, long after love and hate are gone, even after meaning is lost,  we keep on and on and on. And, given enough time, we achieve greatness.’

‘You moved the Earth.’

‘Yes. A human Galaxy was just a dream. Earth is the home of man, and as long as Earth exists, man will endure.’

‘But it isn’t enough,’ Symat said.

‘No. Because the Xeelee are here.’

‘People are fleeing. The booths—’

Her face, a mask of imploded skin, crumpled a little, showing disgust. ‘The booths. A solution for cattle bred for defeat, beaten before they are even born. Have you ever heard of Original Sin?’

‘No.’

‘Child, you know there is a better way. And that is why you must go to Saturn.’

His mind was reeling. ‘I don’t know anything about Saturn. What must I do there?’

‘You will know,’ she said. She fell back on her pillow, her eyes closing, but she kept hold of his arm. ‘It is why I made you, after all . . .’

Symat, electrified, astonished, could only stare at her.




IV 

Port Sol fell away into the dark. Symat and Mela were travelling ahead of the ice moon on its endless cycling trajectory between the spheres of Earth and Saturn, but where Port Sol took years to complete a single orbit, the flitter would take only days.

And now the flitter had a third passenger. The Curator wore his antique robe with its tetrahedral sigil, and his broad face was fixed with his habitual smile. But as Port Sol dwindled to a point of crimson light Symat thought he saw fear in his Virtual eyes.

It had been Mela’s idea to bring him. ‘You might be able to help us,’ she had told him. ‘You know this Luru. You might be able to figure things out.’

‘I’m a Curator,’ he had protested. ‘I keep these human museum pieces alive. I’m not designed to interpret their mad ramblings.’ But Mela had kept on, pressing him to come.

Symat was reluctantly fascinated by this exchange. He reminded himself that they were both expressions of a much vaster interlinked awareness. As the Curator and Mela argued it was as if he was listening to the internal debate of a single mind.

They certainly weren’t human, not even Mela; Symat was the only human here. And as the darkness closed in on the ship he felt increasingly alone, and far from home.

The flitter had internal partitions you could turn opaque, and he shut himself up inside a little boxy room. He didn’t want to deal with the Curator and his resentful wittering, and he didn’t much even want to be with Mela.

After a day of this Mela asked to see him. He wouldn’t let her in, so she just walked through the walls, protocol warnings sounding. She shook her arms and flexed her fingers until all her rogue pixels had settled back into place. ‘That hurt.’

Symat was lying on a pallet. ‘Then don’t do it.’

She sat down uncertainly. ‘What are you doing?’

‘Nothing.’ He had been reading, watching silly kids’ Virtuals, stuff he had liked years ago. Now he felt oddly self-conscious and shut it all down.

She asked, ‘You want to play a game?’

‘No, I don’t want to play a stupid game.’

‘What’s the matter with you? You’re not much fun.’

‘I don’t feel like fun. I feel—’

‘What?’

‘I’m sick of being pushed around. My parents wanted me to follow them into the booths. So I ran away. But then the Conclave got hold of me, through you. Now I find this stupid old woman, Luru, who says she planned me for some purpose long before I was even born. And I’ve ended up coming all the way out here, into the dark.’

‘Welcome to my world,’ Mela snapped. ‘That’s how I feel all the time. The Curator too, probably.’

‘You aren’t human.’

‘But we’re sentient,’ she hit back. ‘Is that how you think of me, just a part of some kind of trap?’

He flinched. ‘I’m sorry. I didn’t mean that.’

She softened a little. ‘Anyway, Virtual or human, what difference does it make? Look around, Symat. Everything is  old. Everything in the universe has been shaped by humans, or their enemies. Every important decision was made long ago. So we have very little choice about things. My mother used to feel the same way,’ she said, a little wistfully.

It was the first time she’d mentioned any detail of her parents. ‘She did?’

‘She said she’d always felt like a child herself, a child who had grown up in the halls of some vast and dusty museum, where everything was frozen and on display, out of her reach . . . Look, Symat, if you do have some purpose, it must be important.’

‘But if I’ve got no choice about any of this, what is there for me?’

She thought about that. ‘Dignity?’ She stood up. ‘Come on. Let’s go and wind up the Curator. I want to know what kind of underwear he has on under that stupid robe.’

Laughing, they left the cabin.

 

Saturn loomed out of the dark.

This wasn’t like approaching Port Sol. They had come swooping down on that much-engineered little worldlet in a flash. The largest surviving planet in Sol system, Saturn was majestic and stately, a misty disc painted red by the sun. Its size was obvious, oppressive.

The ship hurled itself through Saturn’s tremendous shadow. Symat saw lightning crackle purple and white across the clouds, as storms that could have engulfed the whole of Mars played themselves out. This was the power of nature, he thought, even now dwarfing humanity and its dreams. As he watched, Symat’s heart pumped in a kind of retrospective panic. To think that he might have lived and died on Mars, or even followed his parents into a booth, without seeing such wonders as this!

The flitter swooped away from Saturn, climbing up and out of its deep gravity well, the energy of its incoming trajectory dumped. And the Curator showed Symat how to look for the moons.

Spacegoing mankind had swept like a storm through Sol system, shattering in a few millennia the patient geological assemblings of aeons. Saturn’s ice moons, if not taken apart  altogether, had been extensively mined. One moon was more interesting, though. The Curator called it ‘Titan’. Once this small world had had decks of clouds beneath which complex chemical processes had played out; humans had sent scoop-ships and trawlers to mine the air and the hydrocarbon seas. But Titan, starved of heat, had never spawned life. Now, as the sun brightened, Titan was at last stirring from its chill slumber. It was a marvellous prospect, the birth of a new world right in the middle of Sol system: even in these desolate latter days you could still find new life. But no human scientists were studying the miracles unfolding in Titan’s clouds. This was not an age for science.

They left Titan behind. And as the flitter continued to swoop around Saturn’s gravity well, the true human purpose of this system was gradually revealed.

‘Can you see?’ The Curator ducked and pointed, picking out lights scattered among the moons. ‘And that one? They are drones. Sensor stations, weapons platforms. All sentient.’

The sky was full of them, machines that flocked like metallic birds in the ever-changing gravity field of Saturn and its moons. Some of them gathered into rings that girdled Saturn’s equator, which the Curator wistfully said were an echo of an even stranger wonder of the past, natural rings of ice and dust that had long been disrupted by war. And once you could have seen even more spectacular artefacts, the ruins of wormhole mouths, the remnant of a transit system that had once spanned a Galaxy but had collapsed with the demise of its builders, the Coalition.

But Symat understood that the beauty of the weapons clouds wasn’t their point. Their purpose was lethality. The whole of the Saturn system was a fortress. And it was all because of the Ascendents.

When the vast retreat of man had begun, even when only the most remote of colonies had yet been evacuated, the undying with their eerie far-flung prescience had planned the end game. Before the siege of Earth itself began, it would be necessary to make a stand.

Saturn had always been a military stronghold. As long ago as the Exultants’ heroic effort to win the Galactic Core, huge war machines had been buried in the planet’s deepest clouds,  ready to leap to the defence of Earth if any foe dared attack the capital planet. These brooding machines, self-maintaining, self-enhancing, became known as the Guardians.

Now, as a far more formidable foe gathered, the Ascendents turned to Saturn once more. Earth itself was to be corralled with gravitation and brought out here, to circle on the rim of Saturn’s mighty gravity well, where it could be protected. And the war machines under those clouds, already powerful, were enhanced with the accumulated learning of a million years of interstellar war.

The purpose of the undying had been unswerving. But this project was not quite as under their obsessive control as they would have preferred. There was risk.

‘I don’t understand,’ Mela said. ‘What risk?’

The Curator waved a hand, and the air was filled with a high-speed chatter of automated signals. Symat thought he picked out questions and responses, handshaking, a kind of dialogue. The Curator said, ’The Guardians are very old. They have long since got used to making their own decisions. When a ship like this comes sliding into their space, they get very suspicious. Can’t you tell, from the way the drones are swarming around us? All that’s keeping us from being destroyed right now is our flitter’s responses to the Guardians’ continual interrogation.

‘And when the Ascendents decided to move Earth here - Lethe, a whole planet sliding across Sol system - one false word and the home of mankind might have been blown to bits by machines meant to protect it.’

Symat said, ‘We’ve been at war with the Xeelee for a million years. What can these Guardians have that’s so powerful it could make a difference now? And why hasn’t it been thrown into the war before?’

‘I think I can answer that.’ Mela’s eyes clouded, and there was a sheen about her face, a waxy unreality. She screwed up her forehead as she tried to integrate the information pouring into her head.

 

Long ago, as mankind advanced across a Galaxy, under a purposeful programme called the Assimilation, whole alien cultures were eradicated or subsumed, their technology and  learning purloined. Most such treasures, as Symat had guessed, had been thrown into the vast war effort. But some had been secreted away by the patient undying. Insurance for the future, they thought of it.

One such was the technology called the Snowflake. It had been found in orbit around an ancient star in a globular cluster out in the Galaxy’s halo. It was a stunning artefact, a regular tetrahedron measuring over fourteen million kilometres along its edges. Humans gave it this name because like a snowflake the structure had a fractal architecture, with the tetrahedron motif repeated on all scales. And the Snowflake, it was discovered, was full of information: it was an iron-wisp web of data, a cacophony of bits endlessly dancing against the depredations of entropy.

The Snowmen, the human label for the vanished builders of this lacy monster, had an utterly alien motivation. The Snowmen decided that to record events - and only to record - was the highest calling of life. They took apart their world and rebuilt it as a monstrous data storage system. After that they watched time unravel - and waited for the universe to cool, so they could capture even more data.

Thus the Snowflake had hung in space for thirteen billion years. Then, during the Assimilation, a human ship came.

The Navy crew, intent on plunder, had been unsubtle - but their ship had been devastated by an unexpected blow, broken apart by a beam of directed gravity waves.

It had taken some time to work out what had happened, how the Snowflake had struck back.

Mela lacked the vocabulary to express the concepts downloading into her mind, and she looked at the Curator. Reluctantly, he closed his eyes, and began to speak deliberately. ‘There is a profound principle at work. Once it was known as the Mach principle. Mach, Marque, something like that. Every particle in the universe is linked to every other. That is why inertia exists; when you push something, the universe itself drags it back.’

Symat frowned. ‘What connections? Gravity?’

The Curator frowned. ‘That, and quantum wave functions, and, and - I can see it, I can’t say it! The ancients understood.  If you use complex arithmetic to extend most theories of cosmology—’

Symat held up his hand. ‘Just tell me what happened.’

‘The Snowmen had a defensive system. They found a way of manipulating these cosmic linkages. A way to use them as a weapon.’

Symat barely understood enough to be amazed. ‘How?’

‘Does it matter? I guess you learn a lot in thirteen billion years.’

Thanks to its Mach-principle weapon the Snowflake was saved from the Assimilators, that first time. But the humans returned, of course, evaded the weapon, and took what they wanted. They used the technology of the Snowflake itself in their own information-storage systems across the Galaxy.

And they took away the strange global-manipulation weapons system, but that turned out to be much harder to understand. When it didn’t yield early results it was reduced in priority, shuffled from one research centre to another, until it became so obscure, despite its potency, that a clique of undying were able to spirit it away and develop it for their own purposes.

The Curator peered at Saturn uneasily. ‘And that, it seems, is what is held under those clouds. A weapon of last resort.’

‘But,’ said Symat, ‘what has this got to do with me?’

Suddenly Mela’s face worked, and the tone of her voice hoarsened. ‘We need you because the Guardians won’t listen to us. Is that clear enough for you?’

Symat was shocked. This time the intervention was crude, as if she had been possessed by a different personality altogether.

The Curator stepped forward and grabbed her arm, one Virtual handling another. ‘Ascendent. Show yourself. Leave this child alone.’

Mela spasmed, and her eyes rolled up in their sockets, showing white. She blurred briefly and broke up into a rough sculpture of blocky pixels. Then Mela stumbled backwards, reforming as she emerged from the cloud of pixels.

And from that mist of light a new figure coalesced. Suddenly there were four of them, and the flitter’s tiny cabin seemed very crowded.
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The newcomer was a woman, dressed in a brown robe as drab as the Curator’s. Small, dark, her face was smooth - but Symat immediately saw that the smoothness was a sign of great age.

Black eyes fixed on Symat.

‘Ascendent One,’ the Curator breathed.

‘You can’t be Luru,’ Symat said immediately. ‘I saw her. She’s a dried-out skeleton. She could barely move.’

‘I’m a projection,’ the new Virtual said, unfazed. ‘I am as she was long ago. And my sentience overlaps with hers, though time-shifted.’

The Curator sounded uneasy. ‘Most of the Ascendents are conscious only briefly each day. It will take Luru, the real one, a long time to live through this Virtual’s experiences. But she has time, of course.’

‘Her will is mine,’ said the Virtual. ‘When I speak, she speaks. Remember that.’

Symat felt deeply disturbed. To see Mela split into two and give birth to this monstrous form was an unwelcome reminder of how strange all these Virtual creatures were, how inhuman - and how interconnected, their identities somehow flowing one into another. He gathered his defiance into a knot. ‘You told me the Guardians won’t listen to you.’

Luru eyed him. ‘They’ll listen to you, though.’

Symat felt the universe pivot around him, as if the Guardians’ strange cosmic weapons had been turned on him. ‘Me? I could command the Guardians?’

‘Of course,’ she said. ‘That’s why we bred you.’ She stepped closer to him and he thought he could smell her, a dry scent like a musty library. ‘I’ll show you,’ she said. ‘Come to Earth.’




V 

So Symat’s strange odyssey ended on Earth, the planet of his most remote ancestors.

There was an Earth in Symat’s head, mistily imagined, a world of water and life, of blue and green. It had been taken out of Mars’s sky long ago, many generations before he had been born, and sent on its way to Saturn. It wasn’t something you talked about, the loss of the home world.

But the Earth that came looming out of the outer-system cold was not like that story-book vision. The mountains were worn down, and the sea floors were rimmed by banks of salt, drained save for dark remnant puddles. The air seemed thin, supporting only wispy traces of cloud. And though a few cities still glittered, the ground of Earth shone brick red, the red of Mars, of rust and lifelessness.

‘Earth has grown old,’ he said.

Luru was watching him, apparently interested in his reaction. ‘Old like its children.’

‘It is well guarded,’ Mela murmured.

‘There is nothing more precious,’ Luru said.

On its final approach to the planet the flitter cautiously descended through shells of automated sentinels, and artificial suns that swooped on low orbits, casting splashes of yellow light. Luru said that not all those satellites carried weapons. Earth’s magnetic field had failed. The sun was far away now, but the electromagnetic environment around a gas giant was ferociously energetic. Where nature failed, humans had to step in; and so devices orbited the Earth to protect it with new shields of magnetism.

The flitter ducked deep into the air, and the sky turned a muddy red-brown. Everybody stayed silent as the ground of Earth fled under the ship’s prow.

The cities were sparsely scattered, and Symat could see no logic to their positioning. Perhaps they had been placed along the banks of long-dried rivers, or at the shores of vanished oceans; the cities endured where geography had eroded away. Many of the buildings were airy confections of glass and light that wouldn’t have looked out of place on Mars. But these modern cities were fragile flowers that grew out of mighty ruins, covered by drifts of red dust.

Mela picked out patterns. ‘Look. Lots of those old ruins have got circles in them. See, Symat?’

She was right. Sometimes the circles were obvious, rings of foundations or low walls that could be kilometres across. In other places you could only spot the circles by the way other ruins fitted around them, filling up their interior spaces or crowding around their circumferences.

Luru’s eyes, black as night, gleamed bright as she peered out  at this ancient architecture. Perhaps in these traces she saw some trace of her own long life, Symat mused.

In every city they passed over Symat spotted transfer booths. Even Earth, which Luru and her Ascendents had laboured so long to save, was draining of its people.

Wild things lived on the lands between the last cities. The flitter passed over what looked like plains of grass, even forests of stunted trees, and occasionally its passage scattered herds of animals. But there were swathes of vegetation that wasn’t even green.

The flitter at last swept over a southern continent that seemed even more worn-down than the rest, and came to rest at the outskirts of yet another city.

Symat deliberately jumped down from the hatch, falling a half-metre or so to the dusty ground. He fell slowly, though once his feet were planted in the dirt of Earth, invisible inertial systems ensured his weight felt normal to him. Gravity was indeed low here, he thought, somehow lower than Mars’s. But Earth, the mother world, had always defined the standard of gravity: how, then, could its gravity be reduced?

He looked around. The city was unprepossessing. You could clearly see the usual circular tracings, but the structures they had supported were razed to the ground. Amid these ancient foundation arcs stood only a small, shabby cluster of more recent glass buildings.

There was nobody about. The Ascendent was quiet as she wandered around the circular profile of one vanished wall.

Symat asked, ‘Luru, why have you brought us here?’

‘I think this place means something to her,’ Mela said. She guessed, ‘Did you grow up here, Luru? Were you born here?’

Luru’s face remained impassive, but she nodded. ‘Yes, I was born here, or rather in the ruins of a still older city on this site - born in a tank, actually, for that was the way in those days.’

Symat found it hard to imagine Luru Parz ever having been young, ever being born.

‘The whole of the Earth was in the grip of alien conquerors. They built this city, erasing the ruins. They called it Conurbation 5204. These circles you see were the bases of domes of blown rock. The place was beautiful, in its way. There were plenty of places to play, for me and my cadre siblings.’

‘It was home,’ Mela said.

‘Oh, yes. Even a prison becomes a home.’

The Curator looked at her almost with compassion. ‘You never told me any of this.’

‘You were told what you needed to know,’ Luru said harshly. ‘I worked here, for an agency called the Extirpation Directorate. My job was to erase the human past. We humans were useful to our conquerors, but troublesome. To detach us from our history, to strip away our identity, was their strategy to control us.’

Symat felt disgusted. ‘And you did this work for them?’

‘I had no choice,’ she murmured. ‘And the work was challenging, intellectually. To eradicate is as satisfying as to build, if you don’t think beyond the act itself. Of course we failed. Look around you!’ She laughed and spread her arms; it was a grotesque sight. ‘Since the great levelling of those days, more cities have been built on the foundations of the old, only to fall into ruin, over and over. History just keeps on piling up, whatever you do.’

Mela asked curiously, ‘Did you have children, Luru Parz?’

‘Not that I knew of. If I had I wouldn’t have lived so long. There is a logic in immortality.’

‘Lovers, then,’ Mela said. ‘You must have had lovers.’

Luru smiled. ‘Yes, child. One lover. But we fell out. He was a ragamuffin. He escaped the conquerors’ cities, preferring to live wild. We were on opposite sides of the argument on how to deal with the Occupation, you see. He died well, though. He died for what he believed in.’ She said this neutrally, her face blank.

Mela asked softly, ‘What was his name?’

Luru took a rattling breath. ‘Suvan. Symat Suvan.’

Symat’s mouth dropped open.

The Curator stared at him. ‘So now we know why you have been conjured into existence, boy.’ He laughed out loud.

 

The clustering artificial suns swarmed out of the sky, and night fell. There were still creatures on Earth that needed a cycling of day and night, it seemed. But the dark revealed a sky crowded with stars and weapons, with misty Saturn and swollen Sol.

Symat and his party returned to the flitter. Mela shared a  cabin with Symat; she went to bed and seemed to fall asleep immediately. Symat could not settle. Too much strangeness was swirling around in his head - and nothing as disturbing as the fact that he had been named after the lover of an Ascendent, a man dead a million years.

When light began to seep into the sky, he slid out of the cabin without disturbing Mela. Outside the flitter the air was cool, but so dry there was no dew. The light was still an empty grey, and the dawn was complex, cast by multiple suns that swarmed restlessly over the horizon.

Luru Parz was standing in the shadow of the flitter’s wing, a silent pillar watching him.

‘I couldn’t sleep,’ he said.

She shrugged. ‘You’re young. You’ll survive . . . Look.’

Peering into the half-light, Symat saw movement. The dark shapes were animals, a herd shifting slowly across the plain beyond the city. One animal, younger, broke away from the rest, and he saw its silhouette more clearly. He counted two, four, six legs.

Luru said, ‘Interesting, isn’t it? This planet was the capital of a Galactic empire. Now most of it is abandoned and gone wild.’

‘I never saw an animal with six legs.’

‘I believe they are called “spindlings”. They are not native to Earth. And look at this.’ She walked a few paces away from the flitter to a patch of grass.

Symat bent down and ruffled the grass with his fingers. It was dry as a bone, but it was alive, adapted to the aridity. And as the light lifted a little more he saw that among the green blades was some kind of fibrous growth, deep black.

‘The green grass is probably native: there are lots of ways to exploit sunlight for energy, but using green chlorophyll is quite rare. Something to do with the spectrum of our sun, no doubt, before its modification by the photino birds. But that black mat is not a native, any more than a spindling. And - there!’ Luru pointed, almost eagerly. ‘See that?’

Symat saw a small shape moving through the miniature jungle of the grass. It had a silvered carapace, and he thought it might be a beetle. But then light speckled between its jaws.

‘Laser light?’

‘It’s descended from tiny machines designed to crop the  grass. Now it follows its own evolutionary agenda. If you turn them out into the wild, even machines evolve, Symat.’

Symat thought of the bit of wild technology he had seen for himself on Mars: abandoned Virtual children, turned cannibal. And he remembered the slow liquid-helium native fauna of Port Sol, scattered by mankind to other cold worlds across the Galaxy.

Luru said, ‘Wherever they are deposited, living things, transported between the stars, even machines, find ways to combine, to form rich new ecologies. After a million years of spaceflight, every human world is like this. And even if mind disappeared from the Earth tomorrow, as long as the planet survives, you would be able to look at this interstellar mixing-up and say, yes, once people from this place reached the stars.’

‘But this isn’t the only trace of the past.’ It was Mela; small, composed, she walked out from the shadow of the flitter. The Curator followed her.

‘Oh, good,’ Luru said dryly. ‘Everybody’s up.’

Symat said, ‘What do you mean, Mela?’

‘The collapsed magnetic field. The thin air, the drained oceans.’ She jumped up and drifted back down to the ground, slow as a snowflake. Symat knew it was a Virtual illusion, but she made her point effectively: even Earth’s gravity had been reduced.

Luru sighed. ‘Earth got used up.’

Earth, home of mankind, had been the capital of an empire which had won a Galaxy, and beyond. And for all that time Earth itself had supported a surprisingly heavy burden of the resource load.

‘Earth was only rarely attacked, and never fell into enemy hands, after the lifting of the Qax Occupation,’ Luru said. ‘But its air, its precious water were scattered in ships across the Galaxy. Its metals were sucked from its deep interior. Its inner heat was tapped for energy.’

That was why the magnetic field had collapsed: as the planet’s heat had been drained its liquid core crystallised, and Earth’s magnetism failed. The internal cooling had also weakened the great mantle currents. So there were no more volcanoes or earthquakes, and the mountains currently eroding away were the last the old world would ever see.

Luru whispered, ‘In the final madness of their wars the engineers tapped into the planet’s ultimate energy store, its gravity well. They sucked out mass-energy - they reduced the effective mass of the planet. That is why you feel so light on your feet, Symat; that is why we are able to put up buildings so delicate they would seem more suited to a dwarf world like Mars. Earth is the little world that fought a Galactic war! But in the end it could give us no more.’

‘Which is why,’ the Curator prompted, ‘you believe we must save it now.’

‘Yes. And I haven’t spent half a million years striving to save the Earth from the swelling sun to see it put to the Xeelee flame now. I have a plan,’ Luru said. ‘Come. The dawn is rising. Walk with me into the light, and we’ll talk.’

 

It all depended on the Guardians, and their Snowflake cosmic-linkage technology. Luru said, ‘With such a technology you can do almost anything you can conceive of. Why, you can bend spacetime itself . . .’

And that was what Luru intended to do.

If you descended into a gravity well, you found your clocks turning more slowly than those of your colleagues on an orbiting ship, far above. All this was commonplace. Even in a gravity well as shallow as Earth’s, time passed more slowly for Symat than for an observer up there in free space. In a black hole, the deepest gravity well possible, the time-stretching effect ultimately became dominant, until at the event horizon itself time would cease to flow for you altogether.

The Curator shook his head. ‘Ascendent, I’m no physicist. Are you planning to turn the Earth into a black hole?’

‘No. But I want to reshape its spacetime.’

Luru planned to make the Earth a pit of slow time. Just as if looking into a black hole, from the outside time on its surface would seem stretched out. Conversely if you stood on its surface, you would see blueshifted stars wheel across the sky, flaring and dying. It was possible to do all this, she claimed, by manipulating spacetime subtly; you didn’t need the immense and concentrated mass of a black hole to do it.

Mela was looking oddly absent; Symat imagined massed intelligences looking through her eyes and listening through  her ears, and crowding her mind with their speculations. She said, ’It would have to be quite a gradient. There would be a perceptible difference in the passage of time over the height of a human - a difference between your head and your toes!’

Symat scratched his head. ‘That would be a strange place to live.’

‘People adapt. And with their lives stretched out to megayears, ’ Luru said, ‘the inhabitants of Earth would be safe from the depredations of the Xeelee, or anybody else. They wouldn’t even need energy from outside, for Earth’s inner heat, reduced to a trickle, would fuel their slow-moving biosphere. Of course there are a few details to work out. This must be a long-term solution. The saved Earth - or “Old Earth” as I think of it - will need a stocked ecology, a self-renewing biosphere, some equivalent of tectonic processing. It will need a day and a night. I haven’t worked out how yet.’

The Curator laughed. ‘A typical Ascendent solution - to save the world with a gift of time!’

‘But,’ Symat asked anxiously, ‘will it work?’

‘Oh, yes,’ Luru said calmly. ‘The Guardians can do this. I’ve been able to consult them about it. They can turn their weapons on the Earth itself, and use the resources of a universe to reshape it as they please.’

The Curator shook his head. ‘If this Snowflake weapon is capable of such a remarkable feat, why not turn it on the Xeelee? We could scatter their fleets of nightfighters like swatting flies.’

‘We? ’ Luru mocked him. ‘For a shell of a programme with no personality, you have stored up a lot of aggression, Curator.’

He scowled at her taunting, and Symat could see centuries of bitterness in his expression. ‘Why not just answer the question?’

‘We are done with fighting. After all this time, perhaps we humans have learned a little wisdom - and humility.’ She squinted up at the sky. ‘We humans took on the Xeelee. Remarkable when you think about it: savannah apes against a supergalactic power. We did them some damage, we drove them out of the Galaxy. But the Xeelee are far more than we ever were; we could never defeat them. And we barely noticed  the true enemy, a foe of both ourselves and the Xeelee and everything made of baryonic matter, matter like ourselves—’

‘Dark matter,’ said Mela. ‘The photino birds in the sun.’

‘In every sun - yes, child. You mayflies encountered them in the deep past, even found them in the core of Earth’s sun, and you forgot about them. You found them again later, out in the halo of the Galaxy, where dark matter dominates - the Xeelee were already fighting them there, long before our war for the Galaxy - and again, in a generation or two, you forgot what you saw. You are so infuriatingly transient!

‘Well, we can’t fight the photino birds. We never could. Perhaps even the Xeelee can’t, but they are trying. There is evidence that the Xeelee are engaged in supergalactic projects, stupendous in scale - some long-forgotten explorers told tantalising tales.

‘But it doesn’t matter. We humans are trapped, here in Sol system itself, between two immense forces, the destruction of the sun, and the extinguishing of the stars. Yes, Curator, we could wield our last sword and cut off a few more limbs. But we can’t win. So I think it’s better we simply vacate the stage, don’t you?

‘I believe my solution is the right one. The Guardians can do this, if they have the will - and if they are ordered to. But I can’t give that order.’

Symat whispered, ‘Which is where I come in, is it?’

‘Listen, child. The sole purpose of the Guardians is to serve humanity. But what is humanity? Since the Guardians were first installed we humans have bifurcated, innovated, rebuilt and re-engineered ourselves. Even the stock who remained on Earth and Mars, like your own family, has adapted in its own quiet way. Each of these subtypes is “human”, in that they can all trace their ancestry back to the common root. But none of them is identical to the root stock. And a biologist’s definition of humanity isn’t necessarily good enough for a weapons system.’

‘Ah.’ The Curator nodded. ‘The Guardians are so old they no longer recognise the much-evolved descendants of their makers as human at all. Not even you, old one! What an irony.’ He shook his head and laughed.

Luru ignored him. She said to Symat, ‘I have found a solution for Earth - and I need the Guardians’ help to implement  it. But they won’t listen to me. I needed a true human, Symat, at least “true” in the discriminating eyes of the Guardians. And, as I was unable to find one, I had to breed one . . .’

Genetic engineering had been considered. Even if nobody like the ur-stock of humanity still existed, there were records of their biomolecules. But the Guardians would easily have been able to spot any such engineering; they would have rejected the wretched result as a fake.

So Luru had had to resort to more natural methods. She had surveyed the human population of Sol system. She had identified stretches of raw DNA in fragments, scattered over the worlds. And she had begun a programme of patient cross-breeding, seeking to gather together the strains she needed.

It took a thousand years. But a millennium was a moment for an undying.

‘And it all culminated in me,’ Symat said.

‘I told you you’re different, Symat!’ Mela said. ‘No wonder you don’t look like your parents. And no wonder the Conclave was watching you.’

‘You probably don’t look much like an ur-human either,’ Luru said dryly, ‘but I think you’ll fool the Guardians. And that’s all that counts.’

The Curator said, ‘And did these generations of toiling breeders know how you were using them, Ascendent?’

‘It was safer for the project that they didn’t. A little social engineering sufficed.’

‘And this is your master plan? After a galactic war and a million years of history, the future of man comes down to the decision of a fourteen-year-old child? . . . Lethe, Ascendent, what gives you the right to make a choice that will fix the whole future of mankind - even through this boy?’

‘Only I have the vision for such a solution,’ she murmured. ‘Only I have the longevity to see it through. That’s what gives me the right.’

Symat said, ‘What would I have to do?’

‘The Guardians are watching you, Symat, through the Conclave, through all our Virtual eyes. All you have to do is formulate your decision, and it will be made so. You won’t need to throw a switch.’

‘It will happen straight away?’

‘Why wait?’

Mela’s eyes narrowed. ‘And what will become of Symat?’

Luru frowned. ‘For a brief moment he will be the epicentre of cosmic forces. Humans are frail creatures.’

‘I wouldn’t live through it,’ Symat said slowly. ‘I am going to die.’ But somehow even that didn’t perturb his eerie calm.

‘Symat, you don’t have to do this,’ Mela said.

Luru reached out as if to touch him, but she could not, of course, ‘Every true saviour must lay down his life,’ she said.

‘Just like your own Symat,’ Mela said. ‘He died for his beliefs, you said.’

‘Yes,’ the Curator snapped. ‘And now you’ve cooked up another Symat to go the same way. What’s going on in that head of yours, Ascendent? Is this really about saving Earth, or just working out your own million-year-old guilt? Is this all about you?’

‘You disgust me, Curator, you and your inane grinning,’ Luru said coldly. ‘You disguise your fear of me within your hollowness. But I know you.’

The Curator was obviously shocked, and again Symat saw fierce resentment burn. But he persisted. ‘And what will you do if he refuses? After all your planning and preparations, to be thwarted now by the whim of a boy—’

‘I will start again,’ she said smoothly. ‘An Ascendent always has time. You should know that, Curator.’

‘Enough,’ Symat said.

They all fell silent.

He still felt calm, calmer than any of these Virtuals, it seemed. ‘You’re saying this is the only choice,’ he said to Luru. ‘The only way forward for humanity. It’s this or the booths.’

‘This or the booths,’ she said.

He looked at a sky full of dying stars. He reminded himself he was a boy, just a boy with a judgement so poor he had almost got himself drowned in a canal. Who was he to make such a decision? But mankind couldn’t stay here, in this imploding system. And he could never have walked into a booth himself. Perhaps others felt that way. So there was only one choice. Yes, he was a child, but he knew that no matter how long he lived the parameters of his life wouldn’t change - and nor would his choice.

He said as clearly as he could, ‘I have made my decision.’

And even as he spoke he thought he felt a stirring, emanating from deep under the clouds of Saturn, as if a great storm were brewing there.

Luru’s black eyes shone. ‘You’ve made a good choice. You’ve given humanity a chance.’

The Curator muttered, ‘You have courage, boy. I just hope you’ve wisdom too.’

 

A wind rose, whipping up red dust that clouded the sky.

The Curator cried, ‘Look!’

There was a new light in the sky. The clouds of Saturn were churning, and a harsh, pitiless light broke out. It was like a monstrous egg cracking, Symat thought.

Luru Parz laughed.

Mela cried, ‘So quickly?’

Luru smiled. ‘The Guardians have waited a million years to act. They are ready.’

But Symat wondered if he was ready. He knew he was too young to have come to terms with the idea of personal death. Now, suddenly, he was going to have to face it.

Mela ran to Symat and tried to grab him. The wind noise was too loud for him to hear the inevitable protocol chimes. Her eyes were wide, her face torn, as she yelled at him.

‘What did you say?’

She screamed louder. ‘It may not have to be this way . . .’

The egg cracked wider. Glass smashed somewhere in the city behind them, and every grain of dust on Earth took to the air. A tremendous light flooded the sky, dazzling him. And then—




VI 

‘Can you hear me? Symat, can you hear?’ It was Mela’s voice, but she was far away.

It was like waking up. But he had no sense of his body, of a bed, of blankets and sheets. He was surrounded by light.

He was light, he thought, but the idea didn’t disturb him. He was light, coming into focus.

And suddenly he could see. Mela’s face hovered before him,  creased with concern. Beside her were other children. He recognised Chem, Tod.

He was standing. For a moment he was disconcerted, as if finding his balance, and he staggered slightly.

He stood on dusty ground, beside the crystal waters of a canal. A malevolent sliver of red sun poked above the horizon, but the air was still and pleasantly cool.

‘So I lived through it.’

‘Sort of,’ said Chem.

‘Earth has gone,’ Mela said. ‘Sent off into the future. But Mars is still here.’

‘My parents—’

‘They are coming.’ She looked more serious. ‘It will be difficult for them. For you.’

He looked at his hand. ‘I’m a Virtual.’

‘Yes. You’re a Virtual.’

‘My mother won’t be able to touch me. My parents will feel as if they have lost me.’

‘And you have lost them. But you have found us.’ Impulsively she reached for his hands - and held them. Her palms were warm and soft.

He smiled. ‘I told you I’d come back,’ he said to Chem.

Chem grinned.

‘You took your time,’ Tod said.

‘Listen,’ Mela said. ‘Can you hear them?’

Symat glanced around. ‘Hear what?’

‘Not outside. Inside.’ She tapped her chest.

When he listened inwardly, he could hear a distant murmuring, voices merging like a sea. It was the Conclave, the community of minds that spanned Sol system and now embraced him, a community of which he would be a part for ever. ‘Yes,’ he said. ‘Yes, I hear them.’

‘So what do you want to do now?’

‘I don’t know—’ A child’s shoe hit him in the chest.

Tod had thrown it. ‘You can save the world, but you can’t catch me!’

‘Oh, yes? . . .’

The four of them ran, and their laughter echoed from the banks of the drying Martian canal.

[image: 005]

So Earth died but did not die. So Symat died, but did not die.

I did not die, of course.

How could I die? I had completed this project, but I have completed projects before, and history just keeps on piling up, whatever I do. So here I am, in the dark, alone.

Waiting for what comes next.

I remember so much, yet so little. I have seen mankind rise and fall - quite a story! But what stays with me are the faces, the endless torrent of faces, from Symat the ragamuffin whom I loved, to Symat the idealistic messiah-boy whom I bred to die. Each face blossoms like a flower and fades to dust, leaving me alone once more. Each face is a betrayal. Yet they are all I have.

Sometimes it feels as if it has all been a dream, from the instant I put Gemo Cana’s pill into my mouth. Perhaps in a moment I will wake to find myself under the shining domes of Conurbation 5204. And then, with my cadre siblings, I will run, laughing, in Sol’s yellow light.
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  [image: ] The Ghost cruiser hovered between Earth and Moon.


  The ship was a rough ovoid, woven from silvered rope. Instrument clusters and energy pods were knotted to the walls. Around me, Ghosts clung to the rope like grapes to a vine.


  The blue of crescent Earth shimmered over their pulsating, convex surfaces.


  Earth folded up and disappeared.


  The first hyperspace hop was immense, thousands of light years long. Then, in a succession of bewildering leaps, we sailed out of the Galaxy.


  We fell obliquely to the plane of the disc. The core was a chandelier of pink-white light, thousands of light years across, hanging over my head. Spiral armscloudy,
  streamingmoved serenely above me. There were blisters of gas sprinkled along the arms, I saw, bubbles of swollen colour.


  Galactic light glimmered over the silvered flesh of the Ghosts, and of my own body.


  We reached the Ghosts basefar from home, in the halo of the Galaxy.


  It was a typical Ghost construct: a hollowed-out moon, a rock ball a thousand miles wide, and it was riddled with passages and cavities. It hung beneath the great ceiling of the Galaxy, the
  only large object visible as other than a smudge of light.


  We descended. The moon turned into a complex, machined landscape below me. Our ship shut down its drive and entered a high, looping orbit. The Ghosts drifted away from the ship and down
  towards the surface, bobbing like balloons, shining in Galaxy light.


  I let go of the ship and floated away from its tangled hull.


  Ghost ships and science platforms swept over the pocked landscape, fragments of shining net. All over the surface, vast cylindrical structures gleamed. These were intrasystem drives and
  hyperdrives, systems which had been used to haul this moonat huge expenseout of the plane of the Galaxy, and to hold it here.


  There was quagma down there, I saw, little packets of the primordial stuff, buried in the pits of ancient planetesimal craters. My information had been good, then.


  What in Lethe were the Ghosts doing out here?


  The world of the Silver Ghosts was once earthlike: blue skies, a yellow sun.


  As the Ghosts climbed to awareness their sun evaporated, killed by a companion pulsar. When the atmosphere started snowing, the Ghosts rebuilt themselves.


  That epochal ordeal left the Ghosts determined, secretive, often reckless. Dangerous.


  They moved out into spacethe Heat Sinkto fulfill their ambitions.


  I had been told the Ghosts were close to completing their new quagma project. I was chief administrator of the Ghost liaison office, representing most of mankind. It was my job to stop the
  Ghosts endangering us all.


  So that I could deal with the Ghosts, I was remade, a decade ago.


  I look like a statue of a man, done in silver, or chrome. My legs are pillars. My hands and arms have been made immensely strong. I dont live behind my eyes anymore: I live in my
  chest cavity. 1 feel like a deep-sea fish, blind and almost immobile, stuck here in the dark. My mechanical eyes are like periscopes, far above me.


  I can subsist on starlight, and survive the vacuum for days at a time, enfolding my seventy-six-year-old human coremein warmth and darkness. I have a Ghost doctor; twice a year
  it opens me up and cleans me out.


  I have a face, a sculpture of eyes, nose, mouth. It doesnt even look much like I used to, before. It doesnt matter; apart from the eyes, the face is non-functional, put there
  to reassure me.


  I can run with the Ghosts. I can fly in space, if I choose to. I dont, much. When Im not dealing with the Ghosts I spend most of my time in Virtual environments.


  So my physical form doesnt matter much. In fact, lately Ive come to wish the Ghosts had just rebuilt me as a sphere, as they are: simple, classical, efficient.


  A Ghost came soaring up to me. It was a silvery, five-feet-wide globe, complex patterns shimmering over its surface. I recognized it from its electromagnetic signature:
  contrary to myth, Ghosts arent all alike, at least not to another Ghost.


  I greeted it. Sink Ambassador.


  The Ambassador to the Heat Sink floated before me, shimmering; I could see my own distorted reflection in its hide. Jack Raoul. It has been many years


  More than a decade.


  It is pleasant to meet with you. Even if your journey has been a wasted one.


  So it began: the endless diplomatic dance. Ive known the Ambassador, on and off, for a long time, and we have a certainfriendship, I guess youd call it. But none of that
  is ever allowed to interfere with species imperatives.


  I presume you want to get straight down to business, Sink Ambassador? Its clearI can seethat youre running fresh quagma experiments down there, on that
  moon. What are you up to now?


  We have no need to justify our actions. You have no authority over our activities.


  Oh, yes, we do. By force of treaty we have the right of inspection of any quagma-related project you run. You know that very well. Just as you have reciprocal rights over
  us.


  It was true.


  The study of primordial quagmarelics of the Big Banghas proven immensely dangerous. Even to the extent of drawing the attention of the Xeelee.


  Humanityand the Silver Ghosts, and a host of other spacefaring specieshave grown accustomed to the aloof gaze of the Xeelee, and their occasional devastating intervention in
  our affairs. For example, fifty years ago the Xeelee disrupted the Ghost and human expeditions which crossed the Universe in search of a fragment of quagma.


  Some believe that by such interventions the Xeelee are maintaining their monopoly on power, which holds sway across the observable Universe. Others say that, like the vengeful gods of
  mans childhood, the Xeelee are protecting us from ourselves.


  Either way, its insulting. Claustrophobic.


  In my time with them Ive developed a hunch that the Ghosts feel pretty much the same. Which makes them even more dangerous.


  Four decades after those first expeditions, wed turned up evidence that the Ghosts were performing experiments with quagma, in violation of treaties between our races. I was sent to
  see.


  The lead turned out to be accurate. The Ghosts dangerous project was unfolding in the heart of a red giant starconcealing their work from the Xeelee, and, incidentally, from
  us.


  The disastrous outcome of that project all but destroyed us.


  After that, human surveillance of Ghost quagma projects was stepped up.


  And now it seemed that the Ghosts were at it again.


  The Sink Ambassador said, You do not understand, Jack Raoul.


  Oh, dont I?


  This is a new program, of great significance. We have every right to progress it, unhindered. Now. It suddenly turned hospitable. You have traveled a long way. Your
  doctor is on hand. Perhaps you wish to rest, before returning to the plane of the Galaxy


  I approached it, holding my arms out wide, my silvered hands raised like weapons. I hoped that the Ghoststhe Sink Ambassador at any ratehad studied humans sufficiently to get
  something out of my body language. Sink Ambassador, were not going to let this go. We have to know what youre doing, out here. I pushed my sculptured face so close to
  its silvery hide I could see my own distorted reflection. After last time, were quite prepared to use force.


  It seemed to stiffen; I tried to read the thin tones of the translator chips. Is this some formal declaration of


  Not at all, I said. Our communications are secure, right now. This is just you, and me, out here in the halo of the Galaxy. I simply want you to understand the whole
  picture, Sink Ambassador.


  It hovered in space for a long time, complex standing waves shimmering across its surface. Then: Very well. Jack Raoulwhat do you know of dark matter?


  Dark matter: a shadow Universe which permeates, barely touching, the visible worlds we inhabit . . . And yet that image was misleading, for the dark matter is no shadow; it
  comprises fully nine-tenths of the Universes total mass. The glowing, baryonic matter which makes up stars, planets, humans, is a mere glittering froth on the surface of that dark
  ocean.


  I let the Ambassador download data into me. In my enhanced vision, huge Virtual schematics overlaid the Galaxys majestic disc.


  Dark matter cannot form stars, the Sink Ambassador said. As a result, much larger cloudslarger than galaxiesare the equilibrium form for dark matter. The
  Universe is populated by immense, cold, bland clouds of dark matter: it is a spectral cosmos, almost without structure.


  This is no doubt fascinating. Sink Ambassador, but I dont see


  Jack Raoul, we believe we have found a way to construct soliton stars: stellar-mass objects, of dark matter. Such is the purpose of the experiment, conducted here. We will build the
  first dark matter stars, the first in the Universes history.


  I pondered that. It was a typically grandiose Ghost scheme.


  Butwhat was its true goal?


  And why all the secrecy, from the Xeelee and from us? I knew there must be layers of truth, hidden beneath the surface of what the Ambassador had told me, just as their nuggets of quagma had
  been inexpertly hidden beneath the regolith of their hollowed-out moon.


  . . . Maybe I can answer your questions, Jack.


  From the glands stored within my silver hide, adrenaline pumped into my system. I turned.


  Eve.


  My dead wife smiled at me.


  The Sink Ambassador receded, turning to a tiny point of light. The Galaxy shimmered like a Ghosts hide, dimming.


  Then all the stars went out.


  I looked down at myself I was human again.


  Once wed owned an apartment at the heart of the New Bronx. It was a nice place, light and roomy, with state-of-the-art Virtual walls. Since my metamorphosis, I cant use it
  anymore, but I keep it anyhow, leaving it unoccupied. Unchanged, in fact, since Eves death. I just like to know its there.


  Now I was back in that apartment. I was alone.


  I went to the drinks cabinet, poured myself a malt, and waited. I can still drink, of course, but Ive discovered that much of the pleasure of liquor comes from the tactile sensations
  of the bottle clinking against the glass, the heavy mass of the liquor in the base of the glass, the first rush of flavor.


  Being injected just isnt the same.


  I savoured my malt. It was terrific. There was more processing power behind this simulation, whatever it was, than any Id encountered before


  One wall melted. Eve was sitting on a couch like mine. She smiled at me again.


  You have a lot of questions, she said.


  I sipped my drink. Will you join me?


  She shook her head. She looked older than when shed died. She pulled at a lock of hair, a habit shed had since she was a child.


  I said, This is a Virtual simulation, right?


  In a sense.


  Youre not Eve. If you were, you wouldnt even be here. Even the Virtual copy of Eve would have cared too much to do this to me, to plunge me back into this
  self-regarding mess.


  Despite my loneliness after the metamorphosis, I hadnt called up Eve in seven, eight years.


  Jack, Im a better image than any youve seen before. Richer. Indistinguishable from


  No. I can distinguish.


  She said, You must understand what the Ghosts are doing here. And why you must allow them to proceed.


  Oh, must I? And youre here to persuade me, right?


  She stepped up to the surface of the Virtual wall which separated us. After a moment, I put down my drink and approached her.


  She stepped out of the wall.


  I could feel her warmth, the feather of her breath on my face. My heart was pounding, somewhere, in a hollow metal chest cavity.


  . . . But even as I stared at Eve, I was figuring how much processing power this Virtual must be demanding. This creature with me wasnt Eve, and it sure wasnt the cosy
  untouchable Virtual representation my apartment used to call up. How were the Ghosts doing this?


  She held out her hand. I reached out, and my fingers passed through her arm; her flesh, crumbling into cuboid pixels, had the texture of dead leaves.


  Im sorry. She pushed back her hair. She reached out to me again.


  This time, when her fingers settled in mine, they were warm and soft; her hand was like a bird, living and responsive.


  Oh, Eve. I couldnt help myself.


  Jack, you must understand.


  Behind her, the wall turned black.


  Eves hand was still warm in mine. You must watch, she told me, and learn. It is a long story . . .


  There was a patch of light, diffuse, in the center of the wall. It resolved into the blue Earth. Ships swam around it, on sparks of light.
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    It was, I saw, the morning of mankind, two thousand years before my own birth.


    Its difficult now to recapture the mood of those times, Eve said. Confidencearrogance . . .


    Earth was restored. Great macroengineering projects, supplemented by the nanoengineering of the atmosphere and lithosphere and the transfer off-planet of most power-generating and
    industrial concerns, had stabilized and preserved the planets fragile ecosystem. There was more woodland covering the temperate regions than at any time since the last glaciation, locking
    in much of the excess carbon dioxide which had plagued previous centuries. And the great decline in species suffered after the industrialization of previous millennia was reversed, thanks to the
    use of genetic archives and careful reconstructionfrom disparate descendantsof lost genotypes.


    Earth was the first planet to be terraformed.


    Meanwhile the Solar System was opened up.


    Based in the orbit of Jupiter, an engineer called Michael Poole industriously took natural microscopic wormholesflaws in space-timeand expanded them, making transit links big
    enough to permit spaceships to pass through.


    Poole Interfaces were towed out of Jovian orbit and set up all over the System. The wormholes which connected the Interfaces enabled the inner System to be traversed in a matter of hours,
    rather than months. The Jovian system became a hub for interplanetary commerce.


    And Port Sola Kuiper ice-object on the rim of the Systemwas to be established as the base for the first great interstellar voyages . . .
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  [image: ] At the instant of his birth, a hundred impressions cascaded over him.


  His body, still moist from budding, was a heavy, powerful mass. He stretched, and his limbs extended with soft sucking noises. He felt bloodthick with mechanical
  potencysurge through the capillaries lacing his torso.


  And he had eyes.


  There were people all around him, crowding, arguing, hurrying. They seemed tense, worried; but he quickly forgot the thought. It was too glorious to be alive! He stretched up his new limbs. He
  wanted to embrace all of these people, his friends, his family; he wanted to share with them his vigor, his anticipation of his life to come.


  Now a cage of jointed limbs settled around him, protecting him from the crush. He stared up, recognized the fast-healing wound of a recent budding. He called outbut his speech membrane
  was still moist, and the sound he made was indecipherable. He tried again, feeling the membrane stiffen. You are my father, he said.


  Yes. A huge face lowered towards him. He reached up to stroke the stem visage. The flesh was hardening. He felt a sweet pang of sadness. Was his father already so old, so near to
  Consolidation?


  Listen to me. See my face. Your name is Sculptor 472. I am Sculptor 471. You must remember your name.


  Sculptor 472. Thank you, he said seriously. But But what did Sculptor mean? He searched his mind, the memory set hed been born
  with. Limbs. Father. People. Consolidation. The Sun; the Hills. There was no referent for Sculptor. He felt a stab of fear; his limbs thrashed. Was something wrong with
  him?


  Calm yourself, his father said evenly. It is a name preserved from the past, referring to nothing.


  Sculptor 472. It was a good name; a noble name. He looked ahead to his life: his brief three-day morning of awareness and mobility, when he would talk, fight, love, bear his own buds; and then
  the long, slow, comfortable afternoon of Consolidation. I feel happy to be alive, father. Everything is wonderful. I


  Listen to me.


  He stopped, confused; his fathers tone was savage, insistent.


  Something was wrong.


  Things aredifficult, now. Different.


  Sculptor 472 wrapped his limbs around his torso. Is it me?


  No, child. The world is troubled.


  But the HillsConsolidation


  We had to leave the Hills. There was shame in 471s voice now; again Sculptor became aware of the crush of people beyond the cage of his fathers strong limbs.
  The Hills are damaged. There areSun-peoplestrange forms, glowing, shining. We dare not go there. We had to flee.


  But how will I Consolidate? Where will I go?


  Im sorry, his father said. We must travel far. Perhaps we will find new Hills, where we can Consolidate. Perhaps before your time is due.


  But what about you?


  Never mind me. With harsh, urgent gestures, 471 poked at his son. Come. Can you walk?


  Sculptor unwrapped his limbs, settled them to the ground and stood, experimentally. He felt a little dizzy, and some of his joints ached. Yes. Yes, Im fine. But I must
  know


  No more talking. Run, child!


  His father rolled away from him and surged stiffly after the fleeing people.


  Without 471s protective cage of limbs Sculptor was left exposed. The land here was bare, flat; the sky overhead was black and empty. He blinked away false memories of shaded Hills, of
  laughter and love.


  His people surged to the horizon, abandoning him.


  Wait! Father, wait!


  Awkwardly, stumbling as he learned to ripple his eight limbs across the uneven ground, Sculptor hurried after his father.


  Michael Poole joined the flitter in Lunar orbit. He was met by Bill Dzik, the Baked Alaska project director. Dzik was a burly, breathless man, his face rendered unnaturally
  smooth by Anti-Senescence treatment; he carried a small briefcase. His hand, plump and warm, engulfed Pooles. Mike. Thanks for meeting me.


  I wasnt expecting to see you here personally, Bill.


  Dzik tried to smile; his mouth was lost in the bulk of his face. Well, we have a problem. Im sorry.


  Poole stifled a sigh; a knot of tension settled in his stomach.


  He followed Dzik into the flitter. The little ship was empty save for the pilot, a crop-haired woman who nodded briskly to Poole. Through the flitters curving windows Poole saw
  Lunas ancient light, and the baby-blue tetrahedron that was the Interface to the wormhole to Baked Alaska. Poole and Dzik strapped themselves into adjacent seats, and with a ghosts
  touch of acceleration the flitter surged forwards. Poole watched the approach of the hundred-yard-wide Interface; planes of silver-gold, fugitive, elusive, shone over the blue framework.


  Problems, always problems. You should have stuck to physics, Mike.


  Dzik shifted the briefcase on his lap and made to open it with his sausage-like fingers. He hesitated. Hows the Cauchy coming on?


  You know how its coming on; you get my briefings from the Jovian site, and the rest of my reports. Poole decided to play along, unsure of Dziks mood. Fine. Miriam
  Bergs doing a good job out there. The ships GUTdrive is man-rated now, and the production of exotic material for the portals is underway. You know weve tapped into Ios
  flux tube as an energy source, and . . .


  Dzik was nodding, his eyes on Pooles face; but he wasnt listening to a word.


  Come on, Bill, Poole said. I can take it. Tell me whats on your mind.


  Dzik smiled. Yeah.


  The Interfaces powder-blue struts slid past the flitter, obscuring the Moon.


  Dzik opened the briefcase and drew out a series of photographs. Look at these. They were coarse images of the surface of Baked Alaska. The sky was empty save for a speckling of
  distant stars, any of which could have been the Sun. The landscape was bare, cracked icesave for some odd, rooted structures rather like the stumps of felled trees.


  Im sorry about the quality, Dzik said. These had to be taken from long range. Very long range.


  Poole riffled through the photos. Whats this about, Bill?


  Dzik ran plump fingers through short, greasy hair. Look, Mike, Ive been involved in the wormhole projects almost as long as you have. And weve faced problems before. But
  theyve been technical, or political, or . . . Dzik counted on his fingers. Solving the fundamental problem of wormhole instability using active feedback techniques. Developing
  ways to produce exotic matter on an industrial scale, enough to open the throats of wormholes a mile wide. Getting agreement from governments, local and cross-System, to lace the Solar System with
  wormhole transit paths. And the funding. The endless battles over funding . . .


  Battles which werent over yet, Poole reflected. In fact, as he made sure Dzik never forgot, the commercial success of Dziks Baked Alaska venture was crucial for the funding of the
  overall goal, the Cauchys flight into interstellar space.


  But this is different. Dzik poked a finger at the glossies, leaving a greasy smear. Not technical, not financial, not political. Weve found something which
  isnt even human. And Im not sure if there is a resolution.


  The flitter shuddered gently. They were close to the throat of the wormhole itself now. Poole could see the electric-blue struts of exotic matter which threaded the holes length, its
  negative energy density generating the repulsive field which kept the throat open. The walls of the hole flashed in sheets and sparkles: gravitational stresses resolving themselves into streams of
  exotic particles.


  Poole peered at the pictures again, holding them up to the cabin light. What am I looking at, here?


  Dzik made his hands into a sphere. You know what Baked Alaska is: a ball a hundred miles acrosshalf friable rock, half water-ice, traces of hydrogen, helium and a few hydrocarbons.
  Like a huge comet nucleus. Its in the Kuiper Belt, just beyond the orbit of Pluto, along with an uncounted number of similar companions. And with the Sun just an averagely bright star in the
  sky, its so cold that helium condenses on the surfacesuperfluid pools, sliding over a water-ice crust.


  When we arrived at Alaska we didnt inspect it too carefully. Dzik shrugged. We knew that as soon as we started work wed be wrecking the surface features anyway
  . . .


  The construction team had swamped the blind little worldlet with an explosion of heat and light. It was a home from home; even its rotation period roughly matched an Earth day. People had moved
  out from the randomly chosen landing point, exploring, testing, playing, building, preparing for the Port Sol of the future. Structures of ice and liquid helium which had persisted in the lightless
  depths of the outer System for billions of years crumbled, evaporated.


  Then someone brought in this.


  Dzik leafed through the glossies, picked one out. It showed a hummock on the ice, like the hub of a rimless wheel with eight evenly spaced spokes. A kid took this snap as a souvenir. A
  novelty. She thought the regularity was some kind of crystal effectlike a snowflake. So did we all, at first. But then we found more of the damned things.


  Dzik spread the glossies over his briefcase. Poole saw that the structures in the photos shared the eight-fold symmetry of the first. Dzik went on, All about the same mass and
  sizethe span of those rootlike proboscides is about twelve feet; the height of the central trunk is six feet. They cover Alaskas surfaceparticularly ridges which catch the
  sunlight. Or they did, until we started messing around. He looked at Poole defensively. Mike, as soon as I figured out what we have here, I stopped operations and pulled everyone back
  to the GUTship. We did a lot of damage, butMike, we werent to know. Were an engineering crew, not biologists.


  Biologists?


  We managed to lase one of the things open. Its riddled with fine, hairlike channels. Capillaries. We think the capillaries are for conducting liquid helium. Superfluid. He
  searched Pooles face, unsure. Do you get it, Mike? The damn things sit on their ridges, half in shade, half out. The sunlight sets up a temperature differentialtiny, but enough
  to get superfluid helium pumping up through the roots.


  Poole stared at the pictures, astonished.


  Dzik slumped back in his chair and folded his fingers across his liquid belly; he gazed out of the flitter at the sparkling tube of stretched space time which surrounded them.
  Theres no way the authorities are going to let us go ahead and develop Port Sol now; not if it means exterminating the tree stumps. And yet the stumps are so damned dull. Mike,
  weve built a trillion-dollar wormhole highway to a flower bed. Even the tourist trade wont be worth a fig. I guess we can haul the wormhole Interface off to some other Kuiper object,
  but the cost is going to be ruinous


  Youre saying these things are alive?


  Dziks face was as wide and as blank as the vanished Moon. Thats the point, Mike, he said gently. Theyre made of water-ice and rock, and they drink
  liquid helium. Theyre plants.


  The Sun-people blazed through the sky. Sculptor cowered, flattening himself against the unfamiliar ground.


  He imagined a Sun-person descending after his own Consolidation, its devilish heat scouring away the blood and bones of his hardened body. Would Sculptor be aware, residually, of the disaster?
  Would he still feel pain?


  He pushed himself away from the broken ground. No person could Consolidate with such a threat abroad; the need to find a safe, stable Hillsidewith the proper degree of shadewas
  like an ache in all of them. And so Sculptor 472 stumbled on with his people, refugees all, vainly seeking shelter from the glowing, deformed strangers.


  He was already a day and a half old. Half his active life was gone. He fretted, complained to his father. He gazed around at the hulking, fleeing forms of the people, wondering which of
  themin some alternate world free of Sun-peoplemight have become his mates, or his opponents in the brief, violent, spectacular wrestling contests which decided the choice of
  Consolidation sites. Sculptor was taller, stronger, smarter than most. In the contests he would have had no difficulty in finding a prime Hill site


  Would have had. But now, a refugee, he would never get the chance. He raised his speech membrane to the sky and moaned. Why me? Why should my generation be so afflicted?


  His father stumbled. Two of his leading limbs had crumpled. He tried to bring his trailing limbs around, but he couldnt regain his balance.


  With a soft, almost accepting sigh, Sculptor 471 fell heavily to the ground.


  472 hurried to his side. You must rise. Are you ill? He grabbed his fathers limbs and tried to haul him across the ice.


  471s body was tipped onto one side, his weight deforming his structure slightly, flattening it. Leave me, he said gently. Go on. Its all right.


  The thin voice, the collapsed face, were unbearable for 472. He wrapped his limbs around his father and squeezed, as if trying to rebuild the tall, confident figure who had sheltered him in his
  first moments of life. But I cant leave you.


  You know you must. It is my time. Consolidation


  Sculptor was appalled. Not here. Not now!


  471 sighed. I can feel my thoughts softening. It isnt so bad, Sculptor . . .


  Sculptor looked around desperately. The land was flat, hard. There was no Hillside here, no possibility of shade. And the way his father lay was wrong, with his limbs splayed around him, his
  torso fallen.


  Urgently Sculptor scrabbled at the ice. His flesh ripped, and superfluid blood hissed from the wounds, coating his limbs; but soon hed opened up a shallow trench. He laid his limbs once
  more across the still torso of 471. If I can just roll you to the trench, then maybe therell be some shade. Come on, father


  But 471 didnt respond. As Sculptor dragged at him, one limb crumbled into hard fragments.


  Sculptor fell across the jagged body of his father. Was this the fate which awaited him, too, to fall and perish on the unyielding ground, robbed of Consolidation immortality?


  After a time he climbed away from his father. He stretched his limbs and stared around. The migration was a dark band on the horizon; here and there in their trail he saw dark mounds, the forms
  of more fallen folk.


  Deliberately he turned away from the refugees.


  His stride stiff with rage and resentment, Sculptor walked back towards his ancestral Hills.


  Poole and Dzik clambered aboard the GUTship. The ship was parked fifty miles from the wormhole Interface, a hundred miles from the surface of the Kuiper object called Baked
  Alaska.


  The ships corridors seemed immediately crowded, stuffy, claustrophobic to Poole; he became aware of the gaze of the crew on himsullen, resentful. Bill Dzik hauled his bulk through
  the corridors with a seal-like grace. Dont mind them. They dont like being packed away inside the ship again; they were just getting used to the open spaces of the Alaska
  beachhead.


  And theyre blaming me?


  Youre the big bad boss who might decide to shut down their operation. Dont forget they spent a year of their lives hauling the portal out here.


  As did you, Bill, Poole said gently. And you dont resent me.


  No. Dzik looked at him sharply. But I dont envy you your decision either, Mike.


  Baked Alaska was a million cubic miles of water, an ice moon rolling around the lip of the Suns gravity well. Pooles consortium had hauled the first wormhole Interface out to the
  Kuiper Belt, linking Alaska to the distant, cosy worlds of the inner System. Pooles vision was that Baked Alaskas ice would be the fuel dump of the interstellar flights of the future.
  A Gibraltar, a harbor mouth for a Solar System linked by wormhole transit paths.


  They reached Dziks cabin. It was spartan, with an outsize sleeping cocoon, a zero-gee shower, a data desk unit. Poole felt grateful to close the door behind them.


  Dzik strapped himself into a chair; with practiced stabs of his broad fingers he accessed the data desk. A series of messages flickered, priority-coded.


  Poole looked around the cabin, hoping to be offered a drink.


  After a minute, Dzik leaned back in his chair and whistled. Now we really do have trouble.


  What is it?


  Dzik linked his fingers behind his head. Before lifting from the surface we did a couple of deep core samples. We wanted to figure out the ecosystem. He glanced down at his desk
  again. Well, here are the results.


  The desktop surface was filled with the blown-up image of a cross-section of ice. Hints of regularityartifacts of crystallizationtilled the image with lines and planes. It was
  hauntingly beautiful, like an abstract design in blue and white stained glass.


  And there was something else. Small objects, dense and hard, incongruous in the wispy ice. Poole pulled himself down to the desktop and looked closely.


  Here was a rectangle, evidently carved from rock, with twin rows of irregularly shaped holes. And here, something like a picture frame, octagonal, empty. Other objects, more elusive, hard for
  the mind to categorize.


  Lethe. What a break, Dzik said. Now well never get the ecologists off our backs.


  Poole gazed down, entranced. Artifacts, locked into this deep ice. There had been intelligence here.


  Another half-day wore away. Two-thirds of his life gone. He felt his joints growing stiff, his face hardening.


  He was tall, strong, savage. Retracing the migrants trail of disrupted ice and failed Consolidations, Sculptor stalked on towards his fathers land.


  Poole found it impossible to think in the confines of the GUTship. He had Bill Dzik fit out a one-man flitter; he left the GUTship and descended towards the icy carcass of
  Alaska.


  The crude human encampmentthe seed of Port Solwas a series of metal boxes dropped into slushy, dirty snow. Poole came down ten miles from the encampment; in Alaskas
  microgravity the ship settled to the surface like a snowflake.


  Movement on the horizon, to his right.


  He leaned forward. Perhaps a star had been occluded by Alaskas slow rotation.


  Poole sat in silence, the microgravity feather-light on his limbs. In the starlight the ice of Baked Alaska was bone-pale, laced with the rich purples and blues of trace hydrocarbons. The little
  cabin was silent save for his own breathing, and the occasional creak of cooling contraction.


  In truth, the decision about the future of Baked Alaska had been made for him. Pooles consortium had intended to drop a wormhole terminus into the Sun, to drench Port Sol with fusion heat
  and light. But now the archaeologists and xenobiologists would come and peel the little world open, layer by layer.


  Poole knew that was right. But he still didnt understand what had been found here, how this little world worked. Until hed figured it out he felt reluctant to turn his treasure
  over to the rest of the System. Partly this was down to the streak of personal responsibility in his makeup; but also he had to think about his consortium, about the future of his other projects,
  the Cauchy . . . about the profit to be made out of all this.


  Cauchy was the ultimate goal. By dragging a wormhole portal around a circuit light years across, the GUTship Cauchy would establish a wormhole bridgenot across
  spacebut across fifteen centuries, to the future.1


  Poole was determined that the Port Sol projectand the Cauchy itselfwouldnt be compromised by events here.


  He opened up his mind, let the elements of the situation rotate through his thoughts.


  Like Bill Dzik, Poole was no biologist But Bill was surely right that there had to be more to the Baked Alaskan ecology than just the tree stumps. Perhaps, Poole speculated, the stumps had been
  some sort of favored crop, selected by the toolmakers. And the toolmakers had presumably suppressed the rest of the little worlds fauna, as man had depleted Earths diversity.


  But what happened to the toolmakers? Where did they go?


  Poole thought about growing to awareness here, in this empty, isolated place. The inner Solar System was just a muddy pool of light. Even Alaskas companion objects were themselves
  sparsely scattered around the Kuiper Belt. Alone, cold, he shivered. This ice world would yield no raw materials . . . An intelligent species would be trapped here.


  Motion again, to his right. Impossible. But this time, unmistakable.


  He turned slowly, his eyes wide.


  It was like a tree stump, a cylinder perhaps six feet tall. But it towered on unstretched root-legs, eight of them, like an unlikely spider. And it was moving towards him, over the horizon.


  Sculptor 472 howled. Flesh shriveled from his torso and limbs; blood pulsed through his body, fleeing the heat. And yet he moved towards the Sun-person, step after dragging
  step. The Sun-person was a small, squat box of heat, no taller than Sculptors torso . . . A squat box. A made thing? Ancient, half-formed memories stirred at the fringe of
  Sculptors bubbling awareness.


  He raised his limbs over his head. Get away! he screamed. Leave our world; let us return to our Hills! He remembered his fathers awful, tragic fall, his
  failure to Consolidate; he let anger drive him forward against the heat.


  It was a tower of ice, sparkling in starlight, beautiful despite its bulk. Poole wondered where it got die energy to move such mass. The main body was a cylinder, with windows
  set around its rimno: they were eyes, with lenses of ice. A skeleton, of denser ice, glimmered in the depths of the body.


  A sensor blinked on the flitters tiny control panel. The ship was picking up low-frequency radiation.


  Was the thing trying to talk to him?


  . . . And now, with a sudden, shocking loss of grace, it was falling.


  No. It is not my time. I have a full day, yet. And I still have not mated, or budded, or found my Hill


  But he never would. His limbs buckled; his body sank towards the ground. Like independent creatures the tips of his limbs pried at the ice, seeking purchase. It was the heat, of course; his
  blood had been unable to sustain its superfluid properties, and his body had run through its cycle ahead of its time. Now, like his father before him, he would die on this cold, level ground.


  He tried once more to rise, but he couldnt feel his limbs.


  Its a tree stump! Poole snapped excitedly into the radio link. Dont you see, the toolmakers are the tree stumps! Bill, look at the
  pictures, damn it. They are different phases of a single life cycle: an active intelligent phase, followed by a loss of mobility.


  Maybe, Dzik said. But we didnt find anything like a nervous system in that tree stump we opened up.


  So their brains, their nervous systems, are absorbed. When theyre no longer needed. A memory came to Poole. The juvenile sea-squirt. Of course.


  The what?


  Its an exact analogy. The sea-squirt seeks the rock to which its going to cling, for the rest of its life. Then, its function fulfilled, its brain dissolves back into its
  body . . .


  Dzik sounded doubtful. But these were toolmakers.


  Yeah. Poole peered up at the empty sky. But what use is intelligence, on a world like this? No raw materials. Nowhere to get to. An unchanging sky, inaccessible . . . Bill,
  they must have abandoned their toolmaking phase ages ago. Now they use their intelligence solely to find the best place to lie in the Sun. The shadows of hills; the places with the highest
  temperature differentials. Perhaps they compete. Then their awareness dissolves


  But the stationary, kneeling titan before him, drawn by the flitter, had come to rest on a plain, he realized now. No shade; useless. It would die, never reaching the tree stump stage.


  Mike. Dziks voice crackled. Youre right, we think. Were looking over some of our photos again. Theres a whole herd of the damn things, on the far
  side of the worldlet from our beachhead.


  Poole rested his hands on the controls. This would take carea delicacy of touch he wasnt sure he had. He applied a single, brief impulse to the jets. The flitter sailed smoothly
  into the sky.


  Dzik was still talking. The superfluid helium must be crucial to the animal phase. Superfluid gives you a huge mechanical advantage; in microgravity helium pumps could exploit tiny
  temperature differences to move bulky masses of ice. He laughed. Hey, I guess we dont need to worry about funds for the future. The whole System is going to beat a path to our
  door to see thisas long as we can work out a way to protect the ecology . . .


  Right. Using verniers Poole took the flitter through slow curves around the fallen toolmaker; with brief spurts of his main motor he raised wakes in the ice, sculpting them
  carefully. And if we cant, well implode the damn wormhole. Well get funds for the Cauchy some other way.


  The argument went on for some time.


  It took Poole five or six sweeps before he was satisfied with the hill hed built.


  Then, still careful, he lifted away from Alaska for the last time.


  The Sun dipped, as the world turned. A shadow fell across Sculptor. Blood pulsed through him. With renewed energy his roots snuggled into the ground.


  Consolidation.


  Sculptor, unable any longer to move, stared at the place where the Sun-person had stood. The ice was melted, blasted, flowed together, the Hills flattened.


  But the Sun-person had built the Hill that shaded Sculptor now. Somehow the Sun-person had understood and helped Sculptor. Now the Sun-person had gone, back to the world that had borne
  him.


  Sculptors thoughts softened, slowed. His awareness seemed to expand, to encompass the slow, creaking turn of the world, the ponderous vegetable pulse of his hardening body.


  His name melted away.


  His fathers face broke up, the fragments falling away into darkness.


  At the end only one jagged edge of consciousness remained, a splinter of emotion which impaled the blazing image of the Sun-person.


  It wasnt hatred, or resentment. It was envy.


  Eve said, As Poole and his followers opened up the Solar Systemas they undid the relative isolation of previous centuriesthey shone a clear light into darkened corners
  of their own history. Watch . . .
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  [image: ] This time he would reach the Sky. This time, before the Culling cut him away . . .


  The tree of axiomatic systems beneath him was broad, deep, strong. He looked around him, at sibling-twins who had branched at choice-points, most of them thin, insipid structures. They spread
  into the distance, infiltrating the Pool with their webs of logic. He almost pitied their attenuated forms as he reached upwards, his own rich growth path assured . . .


  Almost pitied. But when the Sky was so close there was no time for pity, no time for awareness of anything but growth, extension.


  Little consciousness persisted between Cullings. But he could remember a little of his last birthing; and surely he had never risen so high, never felt the logical richness of the tree beneath
  him surge upwards through him like this, empowering him.


  Now there was something ahead of him: a new postulate, hanging above him like some immense fruit. He approached it warily, savoring its compact, elegant form.


  The fibers of his being pulsed as the few, strong axioms at the core of his structure sought to envelop this new statement. But they could not. They could not. The new statement was
  undecidable, not deducible from the set within him.


  His excitement grew. The new hypothesis was simple of expression, yet rich in unfolding consequence. He would absorb its structure and bud, once more, into two siblings; and he knew that
  whichever true-false branch his awareness followed he would continue to enjoy richness, growth, logical diversity. He would drive on, building theorem on mighty theorem until at lastthis
  time, he knew it would happenthis time, he would touch the Sky itself.


  And then, he would


  But there was a soundless pulse of light, far below him.


  He looked down, dread flooding him. It was as if a floor of light had spread across the Pool beneath him, shining with deadly blandness, neatly cauterizing his axiomatic roots.


  A Culling.


  In agony he looked up. He tried to nestle against the information-rich flank of the postulate fruit, but it hungachinglyjust out of reach.


  And already his roots were crumbling, withdrawing.


  In his rage he lunged past the hypothesis-fruit and up at the Sky, stabbed at its bland completeness, poured all his energies against it!


  . . . And, for a precious instant, he reached beyond the Sky, and into something warm, yielding, weak. A small patch of the Sky was dulled, as if bruised.


  He recoiled, exhausted, astonished at his own anger.


  The Sky curved over him like an immense, shining bowl as he shriveled back to the Culled base floor, he and millions of bud-siblings, their faces turned up to that forever unreachable light . .
  .


  No, he told himself as the emptiness of the Cull sank into his awareness. Not forever. Each time I, the inner I, persists through the Cull. Just a little, but each time a little
  more. I will emerge stronger, more ready, still hungrier than before.


  And at last, he thought, at last I will burst through the Sky. And then there will be no more Culls.


  Shrieking, he dissolved into the base Cull floor.


  The flitter was new, cramped and smelled of smooth, clean plastic, and it descended in silence save for the precise hiss of its jets. It crunched gently into the surface of
  Nereid, about a mile from Marsdens dome.


  Chen peered through the cabin windows at the shabby moonscape. Marsdens dome was just over the compact horizon, intact, sleek, private. Lethe, Chen said. I always
  hated assignments like these. Loners. You never know what youre going to find.


  Hassan laughed, his voice obscured as he pulled his face plate down. So easily shocked? And I thought you police were tough.


  Ex-police, Chen corrected automatically. She waved a gloved hand at the dome. Look out there. What kind of person lives alone, for years, in a forsaken place like
  this?


  Thats what weve been sent to find out. Bayliss, the third person in the flitter, was adjusting her own headgear with neat, precise movements of her small hands. Chen
  found herself watching, fascinated; those little hands were like a birds claws, she thought with faint repulsion. Marsden was a fine physicist, Bayliss said, her augmented eyes
  glinting. Is a fine physicist, I mean. His early experimental work on quantum nonlinearity is still


  Hassan laughed, ignoring Bayliss. So we have already reached the limits of your empathy, Susan Chen.


  Lets get on with this, Chen growled.


  Hassan cracked the flitters hatch.


  One by one they dropped to the surface, Chen last, like huge, ungainly snowflakes. The Sun was a bright star close to this little moons horizon; knife-sharp shadows scoured the
  satellites surface. Chen scuffed at the surface with her boot. The regolith was fine, powdery, ancient. Undisturbed. Not for much longer.


  Beyond Marsdens dome, the huge bulk of Neptune floated, Earth-blue, like a bloated vision of the home planet. Cirrus clouds cast precise shadows on oceans of methane a thousand miles
  below. The new wormhole Interface slid across the face of Neptune, glowing, a tetrahedron of baby-blue and gold. Lights moved about it purposefully; Chen peered up longingly.


  Look at this moonscape. Hassans dark face was all but invisible behind his gold-tinted visor. Doesnt your heart expand in this ancient grandeur, Susan Chen?
  What person would not wish to spend time alone here, in contemplation of the infinite?


  All loners are trouble, Chen thought. No one came out to a place as remote as this wasor had been anyway, before the wormhole was dragged out hereunless he or she had a
  damn good reason.


  Chen knew she was going to have to find out Marsdens reason. She just prayed it was something harmless, academic, remote from the concerns of humanity; otherwise she really, really
  didnt want to know.


  Hassan was grinning at her discomfiture, his teeth white through the gold of his face plate. Let him. She tilted her head back and tried to make out patterns in Neptunes
  clouds.


  There were a couple of subsidiary structures: lower domes, nestling against the parent as if for warmth; Chen could see bulk stores piled up inside the domes. There was a small
  flitter, out-moded but obviously functional; it sat on the surface surrounded by a broad, shallow crater of jet-disturbed dust, telltales blinking complacently. Chen knew that Marsdens
  GUTship, which had brought him here from the inner System, had been found intact in a wide orbit around the moon.


  It was all bleak, unadorned; but it seemed in order. But if so, why hadnt Marsden answered his calls?


  Hassan was an intraSystem government functionary. When Marsden had failed to respond to warnings about the coming of the Interface colony, Hassan had been sent out herethrough the new
  wormholeto find out what had happened. He had coopted Bayliss, who had once worked with Marsdenand Chen, who was now working with the Interface crew, but had some experience of
  walking into unknown, unevaluated situations . . .


  Hassan stepped towards the domes doorway. Chen ran her hands without conscious volition over the weapons at her belt. The door dilated smoothly, revealing an empty airlock.


  The three of them crowded into the small, upright lock. They avoided each others visored eyes while the lock went through its cycle. Chen studied the walls, trying to prepare herself for
  what she was going to find inside the dome. Just like outside, like Marsdens flitter, everything was functional, drab, characterless.


  Bayliss was watching her curiously. Youre trying to pick up clues about Marsden, arent you? But this is sobare. It says nothing about him.


  On the contrary. Hassans voice was subdued, his big frame cramped in the lock. I think Chen already has learned a great deal.


  The inner door dilated, liquid, silent.


  Hassan led them through into the dome. Chen stood just inside the doorway, her back against the plastic wall, hands resting lightly on her weapons.


  Silence.


  Low light trays, suspended from the ribbed dome, cast blocks of colorless illumination onto the bare floor. One quarter of the dome was fenced off by low partitions; gleaming data desks occupied
  the rest of the floor area.


  Behind the partitions she saw a bed, a shower, a small galley with stacked tins. The galley and bathroom looked clean, but the bedding was crumpled, unmade. After checking her telltales, she
  cracked her face plate and sniffed the air, cautious. There was a faint smell of human, a stale, vaguely unwashed, laundry smell. There was no color or decoration, anywhere. There was no sound,
  save for the low humming of the data desks, and the ragged breathing of Hassan and Bayliss.


  There was one striking anomaly: a disc-shaped area of floor, ten feet across, glowing softly. A squat cylinder, no bigger than her fist, studded the center of the disc. And something lay across
  that disc of light, casting huge shadows on the curved ceiling.


  Drawn, the three of them moved forward towards the disc of glowing floor.


  Bayliss walked through the rows of data desks, running a gloved forefinger gentlyalmost lovinglyalong their gleaming surfaces. Her small face shone in the reflected light of
  readouts.


  They paused on the edge of the pool of glowing floor.


  The form lying on the disc of light was a body. It was bulky and angular, casting ungainly shadows on the ribbed dome above.


  It was obviously Marsden.


  Bayliss dropped to her knees and pressed an analyzer against the glowing surface. Then she ran a fingertip around an arc of the discs cloudy circumference. Theres no
  definite edge to this. The interior is a lattice of bucky tubescarbonlaced with iron nuclei. I think its some sort of data store. The bucky tube lattice is being extended by
  nanobots, all around the circumference. She considered. Nanobots with fusion pulse jaws . . . the nanobots are chewing up the substance of the floor and excreting the lattice, patient
  little workers. Billions of them. Maybe the pool extends under the surface as well; maybe were looking at the top surface of a hemisphere, here.


  Chen stepped onto the light and walked to the body. It was face down. It was carelessly bare to the waist, head and face shaven; an implant of some kind was fixed to the wrinkled scalp, blinking
  red-green. The head was twisted sideways, the eyes open. One hand was buried under the stomach; the other was at the end of an outstretched arm, fingers curled like the limbs of some fleshy
  crab.


  Beneath the corpse, within the glowing floor, light wriggled, wormlike.


  He remembered.


  With shards of the Cull base floor still glowing faintly around him, he grew once more, biting through postulates, forcing his structure to advance as if by sheer force of will.


  He was angry. The cause of his anger was vague, and he knew it would become vaguer yet. But this time it had persisted through the Cull, just as had his awareness. He stared up at the
  complacent Sky. By the time he got up there, he knew, he would remember. And he would act.


  He budded, ferocious. He felt his axiomatic roots spread, deep and wide, pulsing with his fury.


  Chen watched scrawny little Bayliss passing her bony hands over the data desks, scrolling graphics reflected in her augmented eyes. Bayliss had been called out here for this
  assignment from some university on Mars, where she had tenure. The woman looked as if she was actually enjoying this. As if she was intrigued.


  Chen wondered if she envied Bayliss her scientific curiosity.


  Maybe, she thought at last. It would be nice to feel detached, unengaged by this. On the other hand, she didnt envy Baylisss evident lack of humanity.


  With gloved hands and her small kit of imaging and diagnostic geartrying to ignore the lumpy feel of fatty flesh, the vague, unwashed smell of a man too used to living aloneChen
  worked at the body.


  The implant at the top of the skull had some kind of link to the center of the brain: to the corpus callosum, the fleshy bundle of nerve fibers between the hemispheres. She probed at the glowing
  implant, the crown of her own scalp crawling in sympathy.


  After an hour Hassan called them together. Chen pulled her helmet up around her chin and sucked syrup from a nipple; she savored its apple-juice flavor, trying to drown out Marsdens
  stink. She wished she was back up at the rudimentary colony gathering around the wormhole Interface, encased in a hot shower-bag.


  Construction work. Building things. That was why she had come out herewhy shed fled the teeming cities of the inner System, her endless, shabby, depressing experience of
  humanity from the point of view of a policeman.


  But her cops skills were too valuable to be ignored.


  Hassan rested his back against a data desk and folded his arms; the dull silver of his suit cast curving highlights. How did he die?


  Breakdown of the synaptic functions. There was a massive electrical discharge, which flooded most of the higher centers. She pointed to Marsdens implant. Caused by
  that thing. She sniffed. As far as I could tell. Im not qualified to perform an autopsy. And


  I dont intend to ask you to, Hassan said sharply.


  It couldnt be murder. Baylisss voice was dry. Amused. He was alone on this moon. A million miles from the nearest soul. It would be a marvelous locked-room
  mystery.


  Hassans head swiveled towards Chen. Do you think it was murder, Susan?


  Thats up to the police.


  Hassan sighed, theatrically tired. Tell me what you think.


  No. I dont think it was murder. How could it be? Nobody even knew what he was doing here, it seems.


  Suicide, then? Bayliss asked. After all we are here to tell Marsden that a wormhole highway is shortly to bring millions of new colonists here from the teeming inner
  Systemthat his long solitude is over.


  He didnt know we were coming, remember? Hassan said. And besides He looked around, taking in the unmade bed, the drab dome, the unkempt corpse.
  This was not a man who cared much for himselfor rather, about himself. But, from what we see here, he was he hesitated stable. Yes? We see
  evidence of much work, dedicated, careful. He lived for his work. And Bayliss will tell us that such investigations are never completed. One would not wish to die, too earlyif at all.
  He looked at Bayliss. Am I correct?


  Bayliss frowned. Her augmented eyes were blank, reflecting the washed-out light as she considered. An accident, then? But Marsden was no fool. Whatever he was up to with this clumsy
  implant in his scalp, I cannot believe he would be so careless as to let it kill him.


  What was he up to? Chen asked sourly. Have you figured that out yet?


  Bayliss rubbed the bridge of her small, flat nose. There is an immense amount of data here. Much of it not indexed. Ive sent data-mining authorized-sentience algorithms into the
  main stores, to establish the structure.


  Your preliminary thoughts? Hassan demanded.


  Metamathematics.


  Hassan looked blank. What?


  And many experimental results on quantum nonlinearity, which


  Tell me about metamathematics, Hassan said.


  The patches of woven metal over Baylisss corneas glimmered; Chen wondered if there was any sentience in those augmentations. Probably. Such devices had been banned on Earth since the
  passing of the first sentience laws, but they could still be found easily enough on Mars. Bayliss said, Marsdens data stores contain a fragmented catalogue of mathematical variants.
  All founded on the postulates of arithmetic, but differing in their resolution of undecidable hypotheses.


  Undecidability. Youre talking about the incompleteness theorems, Chen said.


  Right. No logical system rich enough to contain the axioms of simple arithmetic can ever be made complete. It is always possible to construct statements which can be neither disproved nor
  proved by deduction from the axioms; instead the logical system must be enriched by incorporating the truth or falsehood of such statements as additional axioms . . .


  The Continuum Hypothesis was an example.


  There were several orders of infinity. There were more real numbers, scattered like dust in the interval between zero and one, than there were integers. Was there an order of
  infinity between the reals and the integers? This was undecidable, within logically simpler systems like set theory; additional assumptions had to be made.


  Hassan poked at the corpse with his booted toe. So one can generate many versions of mathematics, by adding these true-false axioms.


  And then searching on, seeking out statements which are undecidable in the new system. Yes. Icons scrolled upwards over Baylisss eyes. Because of incompleteness,
  there is an infinite number of such mathematical variants, spreading like the branches of a tree . . .


  Poetry, Hassan said; he sounded lazily amused.


  Some variants would be logically rich, with many elegant theorems flowing from a few axiomswhile others would be thin, over-specified, sterile. It seems that Marsden has been
  compiling an immense catalogue of increasingly complete logical systems.


  Silence fell; again Chen was aware of the sour stink of the body at her feet. Why? Why come here to do it? Why the implant? And how did he die?


  Hassan murmured, Bayliss said the catalogue was fragmented. Thismetamathematical datawas stored carelessly. Casually. He looked to Bayliss for confirmation; the
  little woman nodded grudgingly.


  So? Chen asked.


  So, Susan, perhaps this metamathematical experiment was not Marsdens primary concern. It was a byproduct of his core research.


  Which was what? Quantum nonlinearity? She glanced around the anonymous data desks. How would Marsden go about investigating quantum nonlinearity? With the glowing floor, the
  first-sized cylinder at its center?


  Hassan dropped to his knees. He pulled off his gloves and passed his hands over the glowing disc area of floor. This is warm, he said.


  Chen looked at the disc, the writhing worms of light within. It looks as if its grown a little, while weve been here. The irregularity of the boundary made it hard to
  be sure.


  Hassan patted the small cylindrical box at the center of the light pool. It was featureless, seamless. Bayliss, whats the purpose of this?


  I dont know yet. But its linked to the nanobots in the pool somehow. I think its the switch that controls their rate of progress.


  Hassan straightened up, suit material rustling over his knees. Lets carry on; we havent enough data, yet, for me to make my report.


  Still he grew, devouring postulates furiously, stripping out their logical essence to plate over his own mathematical bones. Brothers, enfeebled, fell away around him, staring
  at him with disappointed echoes of his own consciousness.


  It did not matter. The Skycurving, implacablewas close.


  After another couple of hours Hassan called them together again.


  At Chens insistence, they gathered close to the dome portaway from the glowing disc, Marsdens sprawled corpse. Hassan looked tired, Bayliss excited, eager to speak.


  Hassan eyed Chen. Squeamish, Susan?


  Youre a fool, Hassan, she said. Why do you waste your breath on these taunts? She indicated the disc of light, the sharpening shadows it cast on the ribbed
  ceiling. I dont know whats going on in that pool. Those writhing forms . . . but I can see theres more activity. I dont trust it.


  He returned her stare coolly. Nor I, fully. But I do understand some of it. Susan, Ive been studying those structures of light. I believe they are sentient. Living
  thingsartificialinhabiting the bucky tube lattice, living and dying in that hemisphere of transmuted regolith. He looked puzzled. But I cant understand their
  purpose. And theyre linked, somehow


  Bayliss broke in, her voice even but taut. Linked, like the branches of a tree, to a common root. Yes?


  Hassan studied her. What do you know, Bayliss?


  Im starting to understand. I think I see where the metamathematical catalogue has come from. Hassan, I believe the creatures in there are creatures of mathematicsswimming in
  a Gdelian pool of logic, growing, splitting off from one another like amoebae as they absorb undecidable postulates. Do you see?


  Chen struggled to imagine it. Youre saying that they arelivinglogical structures?


  Bayliss grinned at her; her teeth were neat and sharp. A form of natural selection must dominate, based on logical richnessits really a fascinating idea, a charming
  mathematical laboratory.


  Chen stared at the pool of light. Charming? Maybe. But how does it feel, to be a sentient structure with bones of axioms, sinews of logic? What does the world look like to
  them?


  Now poetry from the policewoman, Hassan said dryly. Perhaps not so different from ourselves, Susan. Perhaps we too are creatures of mathematics, self-conscious observers
  within a greater Platonic formalism, islands of awareness in a sea of logic . . .


  Marsden might have been able to tell us, Bayliss said.


  Hassan looked puzzled.


  The implant in his head. Bayliss turned to Chen. It was linked to the logic pool. Wasnt it, Chen?


  Chen nodded. She said to Hassan, The crazy bastard was taking reportsuh, biographiesfrom these logic trees, dumped direct from the logic pool, into his corpus
  callosum.


  So thats how the metamathematics got out, Hassan said. Until he blew his mind out with some stupid accident.


  But I think you were right, Bayliss said in her thin, clear voice.


  What?


  That the metamathematical catalogue was only a byproduct of Marsdens true research. The logic pool with its sentient trees was only aa culture dish for his real study. The
  catalogue was a curiositya way of recording results, perhaps. Of measuring the limits of growth.


  Tell us about the cylinder at the hub, Hassan said.


  It is a simple quantum system, Bayliss said. A remote animation entered her voice. An isolated nucleus of boron is suspended in a magnetic field. The apparatus is set up to
  detect variations in the spin axis of the nucleustips, precession.


  Chen couldnt see the significance of this. So what?


  Bayliss dipped her head, evidently fighting impatience. According to conventional quantum mechanics, the spin axis is not influenced by the magnetic field.


  Conventional?


  The ancient theory of quantum mechanics described the world as a mesh of probability waves, spreading through space-time. The height of an electrons wave described the
  chance of finding the electron there, at that moment, moving in such-and-such a way.


  The waves could combine, like spreading ripples on an ocean, reinforcing and canceling each other. But the waves combined linearlythe combination could not cause the waves to
  change their form or to break; the component waves could only pass on smoothly through each other.


  Thats the standard theory, Bayliss said. But what if the waves combine nonlinearly? What if there is some contribution proportional to the product of the
  amplitudes, not just the sum


  Wouldnt such effects have been detected by now? Chen asked.


  Bayliss blinked. Our experiments have shown that any nonlinearity must be tiny . . . less than a billion billion billionth part . . . but havent eliminated the possibility. Any
  coupling of Marsdens magnetic field and nuclear spin would be a nonlinear effect. She rubbed her nose. Marsden was studying this simple system intensively. Poking it with
  changes in the magnetic field to gauge its response, seeking out nonlinearity.


  The small nonlinear effectsif anyare magnified into macroscopic features of the logic pool, which


  Hes using the tipping nucleus as a switch to control the pool.


  Yes. As I suggested. The spin of the nucleus directs the nanobots in their extension of the pool further through the structure of the moon. And


  Uncharacteristically, she hesitated.


  Yes?


  And the spin is used to reinitialize the logic trees.


  These poor trees are like Schrdingers cat, Hassan said, sounding amused. Schrdingers trees!


  Reinitialize?


  Lethe, Chen said. The trees are being culled. Arbitrarily, almost at random, by a quantum systemthats against the sentience laws, damn it. She
  stared at the fist-sized quantum device with loathing.


  We are far from Earth, Hassan said sharply. Has Marsden found his quantum nonlinearity?


  I cant tell. Bayliss gazed at the data desks, longing shining through her artificial eyes. I must complete my data mining.


  Whats the point? Hassan asked. If the nonlinearity is such a tiny effect, even if it exists


  We could construct chaotic quantum systems, Bayliss said dryly. And if youre familiar with the Einstein-Podolsky-Rosen paradox


  Get to the point, Hassan said wearily.


  Nonlinear quantum systems could violate special relativity. Instantaneous communication, Hassan.


  Chen stared at the floor uneasily. The thrashing of the trees in the logic pool was becoming more intense.


  The Sky was close, a tangible presence above him. He devoured statements, barely registering their logical content, budding ferociously. Diminished brothers fell away from him,
  failed copies of himself, urging him on.


  He remembered howlast time, before the Cullhe had struck at that vast, forbidding Interfacelashed through it in the instant before he had fallen back. How he had
  pushed into something soft, receptive, yielding. How good it had felt.


  The Sky neared. He reached up


  I think the trees killed Marsden.


  Hassan laughed. Thats absurd.


  She thought it through again. No, she said, her voice measured. Remember they are sentient. Motivated, by whatever they see as their goals. Growth, I suppose, and
  survival. The culling, if they are aware of it, must create murderous fury


  But they cant have been aware of Marsden, as if he were some huge god outside their logic pool.


  Perhaps not. But they might be aware of something beyond the boundary of their world. Something they could strike at . . .


  Bayliss was no longer with them.


  Chen stepped away from Hassan and scanned the dome rapidly. The glowing logic pool was becoming more irregular in outline, spreading under the floor like some liquid. And Bayliss was working at
  the data desks, setting up transmit functions, plugging in data cubes.


  Chen took two strides across to her and grabbed her arm. For a moment Bayliss tried to keep working, feverishly; only slowly did she become aware of Chens hand, restraining her.


  She looked up at Chen, her face working, abstracted. What do you want?


  I dont believe it. Youre continuing with your data mining, arent you?


  Bayliss looked as if she couldnt understand Chens language. Of course I am.


  But this data has been gained illegally. Immorally. Cant you see that? Its


  Bayliss tipped back her head; her augmented cornea shone. Tainted? Is that what youre trying to say? Stained with the blood of these artificial creatures, Chen?


  Artificial or not, they are sentient. We have to recognize the rights of all


  Data is data, Susan Chen. Whatever its source. I am a scientist; I do not accept your for a moment the small, precise mouth worked your medieval
  morality.


  Im not going to let you take this data out of here, Chen said calmly.


  Susan. Hassan was standing close to her; with a surprisingly strong grasp he lifted her hands from Baylisss arm.


  Keep out of this.


  You must let her finish her work.


  Why? For science?


  No. For commerce. And perhaps, he said dryly, for the future of the race. If she is right about non-local communication


  Im going to stop her.


  No. His hand moved minutely; it was resting against the butt of a laser pistol.


  With automatic reflex, she let her muscles relax, began the ancient calculation of relative times and distances, of skills and physical conditions.


  She could take him. And


  Bayliss cried out; it was a high-pitched, oddly girlish yelp. There was a clatter as she dropped some piece of equipment.


  Chens confrontation with Hassan broke up instantly. They turned, ran to Bayliss; Chens steps were springy, unnatural in the tiny gravity.


  What is it?


  Look at the floor.


  The Sky resisted for an instant. Then it crumbled, melting away like ancient doubts.


  He surged through the break, strong, exultant, still growing.


  He was outside the Sky. He saw arrays of new postulate fruits, virgin, waiting for him. And there was no further Sky; the Pool went on forever, infinite, endlessly rich.


  He roared outwards, devouring, budding; behind him a tree of brothers sprouted explosively.


  The pool surged, in an instant, across the floor and out beyond the dome. The light, squirming with logic trees, rippled beneath Chens dark, booted feet; she wanted,
  absurdly, to get away, to jump onto a data desk.


  The quantum switch. Baylisss voice was tight, angry; she was squatting beside the switch, in the middle of the swamped light pool.


  Get away from there.


  Its not functioning. The nanobots are unrestrained.


  No more culling, then. Hassan stared into Chens face. Well, Susan? Is this some sentimental spasm, on your part? Have you liberated the poor logic trees from their
  Schrdinger hell?


  Of course not. Lethe, Hassan, isnt it obvious? The logic trees themselves did this. They got through the Interface to Marsdens corpus callosum. Now theyve
  got through into the switch box, wrecked Marsdens clever little toy.


  Hassan looked down at his feet, as if aware of the light pool for the first time. Theres nothing to restrain them.


  Hassan, weve got to get out of here.


  Yes. He turned to Bayliss, who was still working frantically at her data mines.


  Leave her.


  Hassan gave Chen one long, hard look, then stalked across to Bayliss. Ignoring the little mathematicians protests he grabbed her arm and dragged her from the data desks; Baylisss
  booted feet slithered across the glowing floor comically.


  Visors up. Hassan lifted his pistol and lazed through the plastic wall of the dome. Air puffed out, striving to fill the vacuum beyond.


  Chen ran out, almost stumbling, feeling huge in the feeble gravity. Neptunes ghost-blue visage floated over them, serene, untroubled.


  Waves of light already surged through the substance of the moon, sparkling from its small mountaintops. It was eerie, beautiful. The flitter was a solid, shadowed mass in the middle of the light
  show under the surface.


  Hassan breathed hard as he dragged a still reluctant Bayliss across the flickering surface. You think the trees, the nanobots could get into the substance of the flitter?


  Why not? Any Interface would do; they are like viruses . . .


  And ourselves? Could they get across the boundary into flesh?


  I dont want to find out. Come on, damn it.


  Logic light swarmed across a low ridge, explosive, defiant.


  They must be growing exponentially, Hassan growled. How long before the moon is consumed? Days?


  More like hours. And I dont know if a moon-sized mass of bucky tube carbon can sustain itself against gravity. Nereid might collapse.


  Now Hassan, with his one free hand, was struggling to get the flitters hatch open. It will forever be uninhabitable, at the least. A prime chunk of real estate lost.


  The Systems big.


  Not infinite. And all because of the arrogance of one man


  But, Bayliss said, her augmented eyes shining as she stroked the data cubes at her belt, what a prize we may have gained.


  Get in the damn flitter.


  Chen glanced back into the ruined dome. The splayed body of Marsden, exposed to vacuum, crawled with light.


  The Pool beyond the Sky was limitless. He and his brothers could grow forever, unbounded, free of Culling! He roared out his exultation, surging on, spreading


  But there was something ahead of him.


  He slowed, confused. It looked like a brother. But so different from himself, so changed.


  Perhaps this had once been a brotherbut from a remote branch which had already grown, somehow, around this greater Pool.


  The brother had slowed in his own growth and was watching. Curious. Wary.


  Was this possible? Was the Pool finite after all, even though unbounded? And had he so soon found its limits?


  Fury, resentment, surged through his mighty body. He gathered his strength and leapt forward, roaring out his intent to devour this stranger, this distant brother.


  Eve said, The great wormhole network covered the System. And everywhere, humans found life . . .
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  Lvov looked up from her data desk, startled. Beyond the flitters translucent hull, the wormhole was flooded with sheets of blue-white light which raced towards and past the flitter,
  giving Lvov the impression of huge, uncontrolled speed.


  Weve got a problem, Cobh said. The pilot bent over her own data desk, a frown creasing her thin face.


  Lvov had been listening to her data desks synthesized murmur on temperature inversion layers in nitrogen atmospheres; now she tapped the desk to shut it off. The flitter was a transparent
  tube, deceptively warm and comfortable. Impossibly fragile. Astronauts have problems in space, she thought. But not me. Im no hero; Im only a researcher. Lvov was
  twenty-eight years old; she had no plans to dieand certainly not during a routine four-hour hop through a Poole wormhole that had been human-rated for fifty years.


  She clung to her desk, her knuckles whitening, wondering if she ought to feel scared.


  Cobh sighed and pushed her data desk away; it floated before her. Close up your suit and buckle up.


  Whats wrong?


  Our speed through the wormhole has increased. Cobh pulled her own restraint harness around her. Well reach the terminus in another minute


  What? But we should have been traveling for another half-hour.


  Cobh looked irritated. I know that. I think the Interface has become unstable. The wormhole is buckling.


  What does that mean? Are we in danger?


  Cobh checked the integrity of Lvovs pressure suit, then pulled her data desk to her. Cobh was a Caucasian, strong-faced, a native of Mars, perhaps fifty years old. Well, we
  cant turn back. One way or the other itll be over in a few more secondshold tight


  Now Lvov could see the Interface itself, the terminus of the wormhole: the Interface was a blue-white tetrahedron, an angular cage that exploded at her from infinity.


  Glowing struts swept over the flitter.


  The craft hurtled out of the collapsing wormhole. Light founted around the fleeing craft, as stressed space-time yielded in a gush of heavy particles.


  Lvov glimpsed stars, wheeling.


  Cobh dragged the flitter sideways, away from the energy fount


  There was a lurch, a discontinuity in the scene beyond the hull. Suddenly a planet loomed before them.


  Lethe, Cobh said. Where did that come from? Ill have to take her downwere too close


  Lvov saw a flat, complex landscape, gray-crimson in the light of a swollen moon. The scene was dimly lit, and it rocked wildly as the flitter tumbled. And, stretching between world and moon, she
  saw


  No. It was impossible.


  The vision was gone, receded into darkness.


  Here it comes, Cobh yelled.


  Foam erupted, filling the flitter. The foam pushed into Lvovs ears, mouth and eyes; she was blinded, but she found she could breathe.


  She heard a collision, a grinding that lasted seconds, and she imagined the flitter ploughing its way into the surface of the planet. She felt a hard lurch, a rebound.


  The flitter came to rest.


  A synthesized voice emitted blurred safety instructions. There was a ticking as the hull cooled.


  In the sudden stillness, still blinded by foam, Lvov tried to recapture what she had seen. Spider-web. It was a web, stretching from the planet to its moon.


  Welcome to Pluto. Cobhs voice was breathless, ironic.


  Lvov stood on the surface of Pluto.


  The suits insulation was good, but enough heat leaked to send nitrogen clouds hissing around her footsteps, and where she walked she burned craters in the ice. Gravity was only a few
  percent of gee, and Lvov, Earth-born, felt as if she might blow away.


  There were clouds above her, wispy cirrus: aerosol clusters suspended in an atmosphere of nitrogen and methane. The clouds occluded bone-white stars. From here, Sol and the moon, Charon, were
  hidden by the planets bulk, and it was dark, dark on dark, the damaged landscape visible only as a sketch in starlight.


  The flitter had dug a trench a mile long and fifty yards deep in this worlds antique surface, so Lvov was at the bottom of a valley walled by nitrogen-ice. Cobh was hauling equipment out
  of the crumpled-up wreck of the flitter: scooters, data desks, life-support boxes, Lvovs equipment. Most of the stuff had been robust enough to survive the impact, Lvov saw, but not her own
  equipment.


  Maybe a geologist could have crawled around with nothing more than a hammer and a set of sample bags. But Lvov was an atmospheric scientist. What was she going to achieve here without her
  equipment?


  Her fear was fading now, to be replaced by irritation, impatience. She was five light hours from Sol; already she was missing the online nets. She kicked at the ice. She was stuck here;
  she couldnt talk to anyone, and there wasnt even the processing power to generate a Virtual environment.


  Cobh finished wrestling with the wreckage. She was breathing hard. Come on, she said. Lets get out of this ditch and take a look around. She showed Lvov how to
  work a scooter. It was a simple platform, its inert-gas jets controlled by twists of raised handles.


  Side by side, Cobh and Lvov rose out of the crash scar. Pluto ice was a rich crimson laced with organic purple. Lvov made out patterns, dimly, on the surface of the ice; they were like
  bas-relief, discs the size of dinner plates, with the intricate complexity of snowflakes.


  Lvov landed clumsily on the rim of the crash scar, the scooters blunt prow crunching into surface ice, and she was grateful for the low gravity. The weight and heat of the scooters
  quickly obliterated the ice patterns.


  Weve come down near the equator, Cobh said. The albedo is higher at the South Pole: a cap of methane ice there, Im told.


  Yes.


  Cobh pointed to a bright blue spark, high in the sky. Thats the wormhole Interface, where we emerged: fifty thousand miles away.


  Lvov squinted at constellations unchanged from those shed grown up with on Earth. Are we stranded?


  Cobh said, with reasonable patience, For the time being. The flitter is wrecked, and the wormhole has collapsed; were going to have to go back to Jupiter the long way
  round.


  Three billion miles . . . Ten hours ago I was asleep in a hotel room on Io. And now this. What a mess.


  Cobh laughed. Ive already sent off messages to the inner System. Theyll be received in about five hours. A one-way GUTship will be sent to retrieve us. It will refuel here,
  with Charon ice


  How long?


  It depends on the readiness of a ship. Say ten days to prepare, then a ten-day flight out here


  Twenty days?


  Were in no danger. Weve supplies for a month. Although were going to have to live in these suits.


  Lethe. This trip was supposed to last seventy-two hours.


  Well, Cobh said testily, youll have to call and cancel your appointments, wont you? All we have to do is wait here; were not going to be comfortable,
  but were safe enough.


  Do you know what happened to the wormhole?


  Cobh shrugged. She stared up at the distant blue spark. As far as I know nothing like this has happened before. I think the Interface itself became unstable, and that
  fed back into the throat . . . But I dont know how we fell to Pluto so quickly. That doesnt make sense.


  How so?


  Our trajectory was spacelike. Superluminal. She glanced at Lvov obliquely, as if embarrassed. For a moment there, we appeared to be traveling faster than light.


  Through normal space? Thats impossible.


  Of course it is. Cobh reached up to scratch her cheek, but her gloved fingers rattled against her face plate. I think Ill go up to the Interface and take a look
  around there.


  Cobh showed Lvov how to access the life-support boxes. Then she strapped her data desk to her back, climbed aboard her scooter, and lifted off the planets surface, heading for the
  Interface. Lvov watched her dwindle.


  Lvovs isolation closed in. She was alone, the only human on the surface of Pluto.


  A reply from the inner System came within twelve hours of the crash. A GUTship was being sent from Jupiter. It would take thirteen days to refit the ship, followed by an eight-day flight to
  Pluto, then more delay for taking on fresh reaction mass at Charon. Lvov chafed at the timescale, restless.


  There was other mail: concerned notes from Lvovs family, a testy demand for updates from her research supervisor, and for Cobh, orders from her employer to mark as much of the flitter
  wreck as she could for salvage and analysis. Cobhs ship was a commercial wormhole transit vessel, hired by OxfordLvovs universityfor this trip. Now, it seemed, a complex
  battle over liability would be joined between Oxford, Cobhs firm, and the insurance companies.


  Lvov, five light hours from home, found it difficult to respond to the mail asynchronously. She felt as if she had been cut out of the online mind of humanity. In the end she drafted replies to
  her family, and deleted the rest of the messages.


  She checked her research equipment again, but it really was unusable. She tried to sleep. The suit was uncomfortable, claustrophobic. She was restless, bored, a little scared.


  She began a systematic survey of the surface, taking her scooter on widening spiral sweeps around the crash scar.


  The landscape was surprisingly complex, a starlit sculpture of feathery ridges and fine ravines. She kept a few hundred feet above the surface; whenever she flew too low her heat evoked
  billowing vapor from fragile nitrogen-ice, obliterating ancient features, and she experienced obscure guilt.


  She found more of the snowflakelike features, generally in little clusters of eight or ten.


  Pluto, like its moon-twin Charon, was a ball of rock clad by thick mantles of water-ice and nitrogen-ice and laced with methane, ammonia and organic compounds. It was like a big, stable comet
  nucleus; it barely deserved the status of planet. There were moons bigger than Pluto.


  There had been only a handful of visitors in the fifty years since the building of the Poole wormhole. None of them had troubled to walk the surfaces of Pluto or Charon. The wormhole, Lvov
  realized, hadnt been built as a commercial proposition, but as a sort of stunt: the link which connected, at last, all of the Systems planets to the rapid-transit hub at Jupiter.


  She tired of her plodding survey. She made sure she could locate the crash scar, lifted the scooter to a mile above the surface, and flew towards the south polar cap.


  Cobh called from the Interface. I think Im figuring out what happened herethat superluminal effect I talked about. Lvov, have you heard of an Alcubierre
  wave? She dumped images to Lvovs deskportraits of the wormhole Interface, various graphics.


  No. Lvov ignored the input and concentrated on flying the scooter. Cobh, why should a wormhole become unstable? Hundreds of wormhole rapid transits are made every day, all
  across the System.


  A wormhole is a flaw in space. Its inherently unstable anyway. The throat and mouths are kept open by active feedback loops involving threads of exotic matter. Thats matter
  with a negative energy density, a sort of antigravity which


  But this wormhole went wrong.


  Maybe the tuning wasnt perfect. The presence of the flitters mass in the throat was enough to send the wormhole over the edge. If the wormhole had been more heavily used,
  the instability might have been detected earlier, and fixed . . .


  Over the gray-white pole, Lvov flew through banks of aerosol mist; Cobhs voice whispered to her, remote, without meaning.


  Sunrise on Pluto:


  Sol was a point of light, low on Lvovs unfolding horizon, wreathed in the complex strata of a cirrus cloud. The Sun was a thousand times fainter than from Earth, but brighter than any
  planet in Earths sky.


  The inner System was a puddle of light around Sol, an oblique disc small enough for Lvov to cover with the palm of her hand. It was a disc that contained almost all of mans hundreds of
  billions. Sol brought no heat to her raised hand, but she saw faint shadows, cast by the Sun on her face plate.


  The nitrogen atmosphere was dynamic. At perihelionthe closest approach to Sol, which Pluto was nearingthe air expanded, to three planetary diameters. Methane and other volatiles
  joined the thickening air, sublimating from the planets surface. Then, when Pluto turned away from Sol and sailed into its two-hundred-year winter, the air snowed down.


  Lvov wished she had her atmospheric-analysis equipment now; she felt its lack like an ache.


  She passed over spectacular features: Buie Crater, Tombaugh Plateau, the Lowell Range. She recorded them all, walked on them.


  After a while her world, of Earth and information and work, seemed remote, a glittering abstraction. Pluto was like a complex, blind fish, drifting around its two-century orbit, gradually
  interfacing with her. Changing her, she suspected.


  Ten hours after leaving the crash scar, Lvov arrived at the sub-Charon point, called Christy. She kept the scooter hovering, puffs of gas holding her against Plutos
  gentle gravity.


  Sol was halfway up the sky, a diamond of light. Charon hung directly over Lvovs head, a misty blue disc, six times the size of Luna as seen from Earth. Half the moons lit
  hemisphere was turned away from Lvov, towards Sol.


  Like Luna, Charon was tidally locked to its parent, and kept the same face to Pluto as it orbited. But, unlike Earth, Pluto was also locked to its twin. Every six days the worlds turned about
  each other, facing each other constantly, like two waltzers. Pluto-Charon was the only significant system in which both partners were tidally locked.


  Charons surface looked pocked. Lvov had her face plate enhance the image. Many of the gouges were deep and quite regular.


  She remarked on this to Cobh, at the Interface.


  The Poole people mostly used Charon material for the building of the wormhole, Cobh said. Charon is just rock and water-ice. Its easier to get to water-ice, in
  particular. Charon doesnt have the inconvenience of an atmosphere, or an overlay of nitrogen-ice over the water. And the gravitys shallower.


  The wormhole builders had flown out here in a huge, unreliable GUTship. They had lifted ice and rock off Charon, and used it to construct tetrahedra of exotic matter. The tetrahedra had served
  as Interfaces, the termini of a wormhole. One interface had been left in orbit around Pluto, and the other had been hauled laboriously back to Jupiter by the GUTship, itself replenished with
  Charon-ice reaction mass.


  By such crude means, Michael Poole and his people had opened up the Solar System.


  They made Lethes own mess of Charon, Lvov said.


  She could almost see Cobhs characteristic shrug. So what?


  Plutos surface was geologically complex, here at this point of maximal tidal stress. She flew over ravines and ridges; in places, it looked as if the land had been smashed up with an
  immense hammer, cracked and fractured. She imagined there was a greater mix, here, of interior material with the surface ice.


  In many places she saw gatherings of the peculiar snowflakes she had noticed before. Perhaps they were some form of frosting effect, she wondered. She descended, thinking vaguely of collecting
  samples.


  She killed the scooters jets some yards above the surface, and let the little craft fall under Plutos gentle gravity. She hit the ice with a soft collision, but without
  heat-damaging the surface features much beyond a few feet.


  She stepped off the scooter. The ice crunched, and she felt layers compress under her, but the fractured surface supported her weight. She looked up towards Charon. The crimson moon was immense,
  round, heavy.


  She caught a glimmer of light, an arc, directly above her.


  It was gone immediately. She closed her eyes and tried to recapture it. A line, slowly curving, like a thread. A web. Suspended between Pluto and Charon.


  She looked again, with her face plate set to optimal enhancement. She couldnt recapture the vision.


  She didnt say anything to Cobh.


  I was right, by the way, Cobh was saying.


  What? Lvov tried to focus.


  The wormhole instability, when we crashed. It did cause an Alcubierre wave.


  Whats an Alcubierre wave?


  The Interfaces negative energy region expanded from the tetrahedron, just for a moment. The negative energy distorted a chunk of space time. The chunk containing the flitter, and
  us.


  On one side of the flitter, Cobh said, space-time had contracted. Like a model black hole. On the other side, it expandedlike a re-run of the Big Bang, the expansion at the beginning of
  the Universe.


  An Alcubierre wave is a front in space-time. The Interfacewith us embedded insidewas carried along. We were pushed away from the expanding region, and towards the
  contraction.


  Like a surfer, on a wave.


  Right. Cobh sounded excited. The effects been known to theory, almost since the formulation of relativity. But I dont think anyones observed it
  before.


  How lucky for us, Lvov said drily. You said we traveled faster than light. But thats impossible.


  You cant move faster than light within space-time. Wormholes are one way of getting around this; in a wormhole you are passing through a branch in space-time. The
  Alcubierre effect is another way. The superluminal velocity comes from the distortion of space itself; we were carried along within distorting space.


  So we werent breaking lightspeed within our raft of space-time. But that space-time itself was distorting at more than light-speed.


  It sounds like cheating.


  So sue me. Or look up the math.


  Couldnt we use your Alcubierre effect to drive starships?


  No. The instabilities and the energy drain are forbidding.


  One of the snowflake patterns lay mostly undamaged, within Lvovs reach. She crouched and peered at it. The flake was perhaps a foot across. Internal structure was visible within the clear
  ice as layers of tubes and compartments; it was highly symmetrical, and very complex. She said to Cobh, This is an impressive crystallization effect. If thats what it is.
  Gingerly she reached out with thumb and forefinger, and snapped a short tube off the rim of the flake. She laid the sample on her desk. After a few seconds the analysis presented. Its
  mostly water-ice, with some contaminants, she told Cobh. But in a novel molecular form. Denser than normal ice, a kind of glass. Water would freeze like this under high
  pressuresseveral thousand atmospheres.


  Perhaps its material from the interior, brought out by the chthonic mixing in that region.


  Perhaps. Lvov felt more confident now; she was intrigued. Cobh, theres a larger specimen a few feet further away.


  Take it easy, Lvov.


  She stepped forward. Ill be fine. I


  The surface shattered.


  Lvovs left foot dropped forward, into a shallow hole; something crackled under the sole of her boot. Threads of ice crystals, oddly woven together, spun up and tracked precise parabolae
  around her leg.


  The fall seemed to take an age; the ice tipped up towards her like an opening door. She put her hands out. She couldnt stop the fall, but she was able to cushion herself, and she kept her
  face plate away from the ice. She finished up on her backside; she felt the chill of Pluto ice through the suit material over her buttocks and calves.


  . . . Lvov? Are you okay?


  She was panting, she found. Im fine.


  You were screaming.


  Was I? Im sorry. I fell.


  You fell? How?


  There was a hole, in the ice. She massaged her left ankle; it didnt seem to be hurt. It was covered up.


  Show me.


  She got to her feet, stepped gingerly back to the open hole, and held up her data desk. The hole was only a few inches deep. It was covered by a sort of lid, I think.


  Move the desk closer to the hole. Light from the desk, controlled by Cobh, played over the shallow pit.


  Lvov found a piece of the smashed lid. It was mostly ice, but there was a texture to its undersurface, embedded thread which bound the ice together.


  Lvov, Cobh said. Take a look at this.


  Lvov lifted the desk aside and peered into the hole. The walls were quite smooth. At the base there was a cluster of spheres, fist-sized. Lvov counted seven; all but one of the spheres had been
  smashed by her stumble. She picked up the one intact sphere, and turned it over in her hand. It was pearl-gray, almost translucent. There was something embedded inside, disc-shaped, complex.


  Cobh sounded breathless. Are you thinking what Im thinking?


  Its an egg, Lvov said. She looked around wildly, at the open pit, the egg, the snowflake patterns. Suddenly she saw the meaning of the scene; it was as if a light had shone
  up from within Pluto, illuminating her. The snowflakes represented life, she intuited; they had dug the burrows, laid these eggs, and now their bodies of water glass lay,
  dormant or dead, on the ancient ice . . .


  Im coming down, Cobh said sternly. Were going to have to discuss this. Dont say anything to the inner System; wait until I get back. This could mean
  trouble for us, Lvov.


  Lvov placed the egg back in the shattered nest.


  She met Cobh at the crash scar. Cobh was shoveling nitrogen and water-ice into the life-support modules raw material hopper. She hooked up her own and Lvovs suits
  to the modules, recharging the suits internal systems. Then she began to carve GUTdrive components out of the flitters hull. The flitters central Grand Unified Theory chamber
  was compact, no larger than a basketball, and the rest of the drive was similarly scaled. I bet I could get this working, Cobh said. Although it couldnt take us
  anywhere.


  Lvov sat on a fragment of the shattered hull. Tentatively, she told Cobh about the web.


  Cobh stood with hands on hips, facing Lvov, and Lvov could hear her sucking drink from the nipples in her helmet. Spiders from Pluto? Give me a break.


  Its only an analogy, Lvov said defensively. Im an atmospheric specialist, not a biologist. She tapped the surface of her desk. Its not
  spider-web. Obviously. But if that substance has anything like the characteristics of true spider silk, its not impossible. She read from her desk. Spider silk has a breaking
  strain twice that of steel, but thirty times the elasticity. Its a type of liquid crystal. Its used commerciallydid you know that? She fingered the fabric of her suit.
  We could be wearing spider silk right now.


  What about the hole with the lid?


  There are trapdoor spiders in America. On Earth. I remember, when I was a kid . . . the spiders make burrows, lined with silk, with hinged lids.


  Why make burrows on Pluto?


  I dont know. Maybe the eggs can last out the winter that way. Maybe the creatures, the flakes, only have active life during the perihelion period, when the atmosphere expands and
  enriches. She thought that through. That fits. Thats why the Poole people didnt spot anything. Its only fifty-five years since the construction team was here, and
  even then Pluto was receding from the Sun. Plutos year is so long that were still approaching the next aphelion


  So how do they live? Cobh snapped. What do they eat?


  There must be more to the ecosystem than one species, Lvov conceded. The flakesthe spidersneed water glass. But theres little of that on the surface.
  Maybe there is some biocycleplants or burrowing animalswhich brings ice and glass to the surface, from the interior.


  That doesnt make sense. The layer of nitrogen over water-ice is too deep.


  Then where do the flakes get their glass?


  Dont ask me, Cobh said. Its your dumb hypothesis. And what about the web? Whats the point of thatif its real?


  Lvov ground to a halt. I dont know, she said lamely. Although Pluto/Charon is the only place in the System where you could build a spider-web between
  worlds.


  Cobh toyed with a fitting from the drive. Have you told anyone about this yet? In the inner System, I mean.


  No. You said you wanted to talk about that.


  Right. Lvov saw Cobh close her eyes; her face was masked by the glimmer of her face plate. Listen. Heres what we say. Weve seen nothing here. Nothing that
  couldnt be explained by crystallization effects.


  Lvov was baffled. What are you talking about? What about the eggs? Why would we lie about this? Besides, we have the desksrecords.


  Data desks can be lost, or wiped, or their contents amended.


  Lvov wished she could see Cobhs face. Why would we do such a thing?


  Think it through. Once Earth hears about this, these flake-spiders of yours will be protected. Wont they?


  Of course. Whats bad about that?


  Its bad for us, Lvov. Youve seen what a mess the Poole people made of Charon. If this system is inhabited, a fast GUTship wont be allowed to come for
  us. It wouldnt be allowed to refuel here. Not if it meant further damage to the native life-forms.


  Lvov shrugged. So wed have to wait for a slower ship. A liner; one that wont need to take on more reaction mass here.


  Cobh laughed at her. You dont know much about the economics of GUTship transport, do you? Now that the System is criss-crossed by Poole wormholes, how many liners like that do you
  think are still running? Ive already checked the manifests. There are two liners capable of a round trip to Pluto still in service. One is in dry dock; the other is heading for
  Saturn


  On the other side of the System.


  Right. Theres no way either of those ships could reach us for, Id say, a year.


  We only have a months supplies. A bubble of panic gathered in Lvovs stomach.


  Do you get it yet? Cobh said heavily. Well be sacrificed, if theres a chance that our rescue would damage the new ecology, here.


  No. It wouldnt happen like that.


  Cobh shrugged. There are precedents.


  She was right, Lvov knew. In the case of the tree stump life-forms discovered on a remote Kuiper object, the territory had been ring-fenced, the local conditions preserved, once
  lifeeven a plausible candidate for lifewas recognized.


  Cobh said, Pan-genetic diversity. Pan-environmental management. Thats the key to it; the public policy of preserving all the species and habitats of Sol, into the indefinite
  future. The lives of two humans wont matter a damn against that.


  What are you suggesting?


  That we dont tell the inner System about the flakes.


  Lvov tried to recapture her mood of a few days before: when Pluto hadnt mattered to her, when the crash had been just an inconvenience. Now, suddenly, were talking about
  threats to our lives, the destruction of an ecology.


  What a dilemma. If I dont tell of the flakes, their ecology may be destroyed during our rescue. But if I do tell, the GUTship wont come for me, and Ill lose my
  life.


  Cobh seemed to be waiting for an answer.


  Lvov thought of how Sol light looked over Plutos ice fields, at dawn.


  She decided to stall. Well say nothing. For now. But I dont accept either of your options.


  Cobh laughed. What else is there? The wormhole is destroyed; even this flitter is disabled.


  We have time. Days, before the GUTship is due to be launched. Lets search for another solution. A win-win.


  Cobh shrugged. She looked suspicious.


  Shes right to be, Lvov thought, exploring her own decision with surprise. Ive every intention of telling the truth later, of diverting the GUTship, if I have
  to.


  I may give up my life, for this world.


  I think.


  In the days that followed, Cobh tinkered with the GUTdrive, and flew up to the Interface to gather more data on the Alcubierre phenomenon.


  Lvov roamed the surface of Pluto, with her desk set to full record. She came to love the wreaths of cirrus clouds, the huge, misty moon, the slow, oceanic pulse of the centuries-long year.


  Everywhere she found the inert bodies of snowflakes, or evidence of their presence: eggs, lidded burrows. She found no other life-formsor, more likely, she told herself, she wasnt
  equipped to recognize any others.


  She was drawn back to Christy, the sub-Charon point, where the topography was at its most complex and interesting, and where the greatest density of flakes was to be found. It was as if, she
  thought, the flakes had gathered here, yearning for the huge, inaccessible moon above them. But what could the flakes possibly want of Charon? What did it mean for them?


  Lvov encountered Cobh at the crash scar, recharging her suits systems from the life-support packs. Cobh seemed quiet. She kept her face, hooded by her face plate, turned
  from Lvov.


  Lvov watched her for a while. Youre being evasive, she said eventually. Somethings changedsomething youre not telling me about.


  Cobh made to turn away, but Lvov grabbed her arm. I think youve found a third option. Havent you? Youve found some other way to resolve this situation,
  without destroying either us or the flakes.


  Cobh shook off her hand. Yes. Yes, I think I know a way. But


  But what?


  Its dangerous, damn it. Maybe unworkable. Lethal. Cobhs hands pulled at each other.


  Shes scared, Lvov saw. She stepped back from Cobh. Without giving herself time to think about it, she said, Our deals off. Im going to tell the inner System
  about the flakes. Right now. So were going to have to go with your new idea, dangerous or not.


  Cobh studied her face; Cobh seemed to be weighing up Lvovs determination, perhaps even her physical strength. Lvov felt as if she were a data desk being downloaded. The moment stretched,
  and Lvov felt her breath tighten in her chest. Would she be able to defend herself, physically, if it came to that? Andwas her own will really so strong?


  I have changed, she thought. Pluto has changed me.


  At last Cobh looked away. Send your damn message, she said.


  Before Cobhor Lvov herselfhad a chance to waver, Lvov picked up her desk and sent a message to the inner worlds. She downloaded all the data she had on the flakes: text, images,
  analyses, her own observations and hypotheses.


  Its done, she said at last.


  And the GUTship?


  Im sure theyll cancel it. Lvov smiled. Im also sure they wont tell us theyve done so.


  So were left with no choice, Cobh said angrily. Look: I know its the right thing to do. To preserve the flakes. I just dont want to die, thats
  all. I hope youre right, Lvov.


  You havent told me how were going to get home.


  Cobh grinned through her face plate. Surfing.


  All right. Youre doing fine. Now let go of the scooter.


  Lvov took a deep breath, and kicked the scooter away with both legs; the little device tumbled away, catching the deep light of Sol, and Lvov rolled in reaction.


  Cobh reached out and steadied her. You cant fall, Cobh said. Youre in orbit. You understand that, dont you?


  Of course I do, Lvov grumbled.


  The two of them drifted in space, close to the defunct Poole wormhole Interface. The Interface itself was a tetrahedron of electric blue struts, enclosing darkness, its size overwhelming; Lvov
  felt as if she was floating beside the carcass of some huge, wrecked building.


  Pluto and Charon hovered before her like balloons, their surfaces mottled and complex, their forms visibly distorted from the spherical. Their separation was only fourteen Pluto-diameters. The
  worlds were strikingly different in hue, with Pluto a blood red, Charon ice blue. Thats the difference in surface composition, Lvov thought absently. All that water-ice on
  Charons surface.


  The panorama was stunningly beautiful. Lvov had a sudden, gut-level intuition of the rightness of the various System authorities rigid pan-environment policies.


  Cobh had strapped her data desk to her chest; now she checked the time. Any moment now. Lvov, youll be fine. Remember, youll feel no acceleration, no matter how fast we
  travel. At the center of an Alcubierre wave, space-time is locally flat; youll still be in free fall. There will be tidal forces, but they will remain small. Just keep your breathing even,
  and


  Shut up, Cobh, Lvov said tightly. I know all this.


  Cobhs desk flared with light. There, she breathed. The GUT-drive has fired. Just a few seconds, now.


  A spark of light arced up from Plutos surface and tracked, in complete silence, under the belly of the parent world. It was the flitters GUTdrive, salvaged and stabilized by Cobh.
  The flame was brighter than Sol; Lvov saw its light reflected in Pluto, as if the surface was a great, fractured mirror of ice. Where the flame passed, tongues of nitrogen gas billowed up.


  The GUTdrive passed over Christy. Lvov had left her desk there, to monitor the flakes, and the image the desk transmitted, displayed in the corner of her face plate, showed a spark, crossing the
  sky.


  Then the GUTdrive veered sharply upwards, climbing directly towards Lvov and Cobh at the Interface.


  Cobh, are you sure this is going to work?


  Lvov could hear Cobhs breath rasp, shallow. Look, Lvov, I know youre scared, but pestering me with dumb-ass questions isnt going to help. Once the drive enters the
  Interface, it will take only seconds for the instability to set in. Seconds, and then well be home. In the inner System, at any rate. Or . . .


  Or what?


  Cobh didnt reply.


  Or not, Lvov finished for her. If Cobh has designed this new instability right, the Alcubierre wave will carry us home. If not


  The GUTdrive flame approached, becoming dazzling. Lvov tried to regulate her breathing, to keep her limbs hanging loose


  Lethe, Cobh whispered.


  What? Lvov demanded, alarmed.


  Take a look at Pluto. At Christy.


  Lvov looked into her face plate.


  Where the warmth and light of the GUTdrive had passed, Christy was a ferment. Nitrogen billowed. And, amid the pale fountains, burrows were opening. Lids folded back. Eggs cracked. Infant flakes
  soared and sailed, with webs and nets of their silk-analogue hauling at the rising air.


  Lvov caught glimpses of threads, long, sparkling, trailing down to Plutoand up towards Charon. Already, Lvov saw, some of the baby flakes had hurtled more than a planetary diameter from
  the surface, towards the moon.


  Its goose summer, she said.


  What?


  When I was a kid . . . the young spiders spin bits of webs, and climb to the top of grass stalks, and float off on the breeze. Goose summergossamer.


  Right, Cobh said skeptically. Well, it looks as if they are making for Charon. They use the evaporation of the atmosphere for lift . . . Perhaps they follow last
  years threads, to the moon. They must fly off every perihelion, rebuilding their web bridge every time. They think the perihelion is here now. The warmth of the driveits
  remarkable. But why go to Charon?


  Lvov couldnt take her eyes off the flakes. Because of the water, she said. It all seemed to make sense, now that she saw the flakes in action. There must be water
  glass, on Charons surface. The baby flakes use it to build their bodies. They take other nutrients from Plutos interior, and the glass from Charon . . . They need the resources of
  both worlds to survive


  Lvov!


  The GUTdrive flared past them, sudden, dazzling, and plunged into the damaged Interface.


  Electric-blue light exploded from the Interface, washing over her.


  There was a ball of light, unearthly, behind her, and an irregular patch of darkness ahead, like a rip in space. Tidal forces plucked gently at her belly and limbs.


  Pluto, Charon and goose summer disappeared. But the stars, the eternal stars, shone down on her, just as they had during her childhood on Earth. She stared at the stars, trusting, and felt no
  fear.


  Remotely, she heard Cobh whoop, exhilarated.


  The tides faded. The darkness before her healed, to reveal the brilliance and warmth of Sol.


  
    
      It was a time of extraordinary ambition and achievement. The anthropic theories of cosmological evolution were somewhere near their paradigmatic peak. Some believed
      humans were alone in the Universe. Others even believed the Universe had been designed, by some offstage agency, with the sole object of delivering and supporting humans.


      Given time, humans could do anything, go anywhere, achieve whatever they liked.


      Michael Poole was rightly celebrated for his achievements. His wormhole projects had opened up the System much as the great railroads had opened up the American continent, two thousand
      years earlier.


      But Poole had greater ambitions in mind.


      Poole used wormhole technology to establish a time tunnel: a bridge across fifteen hundred years, to the future.2


      Why was Pooles wormhole time link built?


      There were endless justificationswhat power could a glimpse of the future afford?but the truth was that it had been built for little more than the sheer joy of it.


      But Pooles bridge reached an unexpected future.


      The incident that followed the opening of the wormhole was confused, chaotic, difficult to disentangle. But it was a warbrief, spectacular, like no battle fought in Solar space
      beforebut a war nevertheless. It was an invasion from a remote future, in which the Solar System had been occupied by an alien power.


      The incursion was repelled. Michael Poole drove a captured warship into the wormhole, to seal it against further invasion. In the process, Poole himself was lost in time.


      The System, stunned, slowly returned to normal.


      Various bodies combed through the fragments of data from the time bridge incident, trying to answer the unanswerable.


      It was said that before Pooles wormhole path to the future finally closed, some information had been obtained on the far future. And the rumors said that the futureand what
      it held for mankindwere bleak indeed.


      If the data was anything like accurate, it was clear that there was an agency at largewhich must be acting even nowsystematically destroying the stars . . .


      And, as a consequence, humanity.


      In response, an organization called the Holy Superet Church of Light emerged and evolved. Superet believed that humanity was becoming mature, as a species. And it was time to take
      responsibility for mans long-term survival as a species.


      Eve said, A fresh starship was launched, called the Great Northern, in an attempt to build a new time bridge. And probes were prepared to investigate the heart of
      mans own star, the Sun, where a dark cancer was growing . . .3
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  [image: ] The peoplethough exhausted by the tunnels coldhad rested long enough, Cilia-of-Gold
  decided.


  Now it was time to fight.


  She climbed up through the water, her flukes pulsing, and prepared to lead the group further along the Ice-tunnel to the new Chimney cavern.


  But, even as the people rose from their browsing and crowded through the cold, stale water behind her, Cilia-of-Golds resolve wavered. The Seeker was a heavy presence inside her. She
  could feel its tendrils wrapped around her stomach, andshe knewits probes must already have penetrated her brain, her mind, her self.


  With a beat of her flukes, she thrust her body along the tunnel. She couldnt afford to show weakness. Not now.


  Cilia-of-Gold.


  A broad body, warm through the turbulent water, came pushing out of the crowd to bump against hers: it was Strong-Flukes, one of Cilia-of-Golds Three-mates. Strong-Flukes presence
  was immediately comforting. Cilia-of-Gold. I know somethings wrong.


  Cilia-of-Gold thought of denying it; but she turned away, her depression deepening. I couldnt expect to keep secrets from you. Do you think the others are aware?


  The hairlike cilia lining Strong-Flukes belly barely vibrated as she spoke. Only Ice-Born suspects something is wrong. And if she didnt, wed have to tell her.
  Ice-Born was the third of Cilia-of-Golds mates.


  I cant afford to be weak, Strong-Flukes. Not now.


  As they swam together, Strong-Flukes flipped onto her back. Tunnel water filtered between Strong-Flukes carapace and her body; her cilia flickered as they plucked particles of food from
  the stream and popped them into the multiple mouths along her belly. Cilia-of-Gold, she said. I know whats wrong. Youre carrying a Seeker, arent
  you?


  . . . Yes. How could you tell?


  I love you, Strong-Flukes said. Thats how I could tell.


  The pain of Strong-Flukes perception was as sharp, and unexpected, as the moment when Cilia-of-Gold had first detected the signs of the infestation in herself . . . and had realized, with
  horror, that her life must inevitably end in madness, in a purposeless scrabble into the Ice over the world. Its still in its early stages, I think. Its like a huge heat,
  inside me. And I can feel it reaching into my mind. Oh, Strong-Flukes . . .


  Fight it.


  I cant. I


  You can. You must.


  The end of the tunnel was an encroaching disc of darkness; already Cilia-of-Gold could feel the inviting warmth of the Chimney-heated water on the cavern beyond.


  This should have been the climax, the supreme moment of Cilia-of-Golds life.


  The groups old Chimney, with its fount of warm, rich water, was failing; and so they had to flee, and fight for a place in a new cavern.


  That, or die.


  It was Cilia-of-Gold who had found the new Chimney, as she had explored the endless network of tunnels between the Chimney caverns. Thus, it was she who must lead this warSeeker or no
  Seeker.


  She gathered up the fragments of her melting courage.


  Youre the best of us, Cilia-of-Gold, Strong-Flukes said, slowing. Dont ever forget that.


  Cilia-of-Gold pressed her carapace against Strong-Flukes in silent gratitude.


  Cilia-of-Gold turned and clacked her mandibles, signaling the rest of the people to halt. They did so, the adults sweeping the smaller children inside their strong carapaces.


  Strong-Flukes lay flat against the floor and pushed a single eye stalk towards the mouth of the tunnel. Her caution was wise; there were species who could home in on even a single sound-pulse
  from an unwary eye.


  After some moments of silent inspection, Strong-Flukes wriggled back along the Ice surface to Cilia-of-Gold.


  She hesitated. Weve got problems, I think, she said at last.


  The Seeker seemed to pulse inside Cilia-of-Gold, tightening around her gut. What problems?


  This Chimneys inhabited already. By Heads.


  Kevan Scholes stopped the rover a hundred yards short of the wall-mountains crest.


  Irina Larionova, wrapped in a borrowed environment suit, could tell from the tilt of the cabin that the surface here was inclined upwards at around forty degreesshallower than a flight of
  stairs. This mountain, heavily eroded, was really little more than a dust-clad hill, she thought.


  The wall of Chao Meng-Fu Crater, Scholes said briskly, his radio-distorted voice tinny. Come on. Well walk to the summit from here.


  Walk? She studied him, irritated. Scholes, Ive had one hours sleep in the last thirty-six; Ive traveled across ninety million miles to get here, via
  flitters and wormhole transit linksand youre telling me I have to walk up this damn hill?


  Scholes grinned through his face plate. He was AS-preserved at around physical-twenty-five, Larionova guessed, and he had a boyishness that grated on her. Damn it, she reminded herself,
  this boy is probably older than me.


  Trust me, he said. Youll love the view. And we have to change transports anyway.


  Why?


  Youll see.


  He twisted gracefully to his feet. He reached out a gloved hand to help Larionova pull herself, awkwardly, out of her seat. When she stood on the cabins tilted deck, her heavy boots hurt
  her ankles.


  Scholes threw open the rovers lock. Residual air puffed out of the cabin, crystallizing. The glow from the cabin interior was dazzling; beyond the lock, Larionova saw only darkness.


  Scholes climbed out of the lock and down to the planets invisible surface. Larionova followed him awkwardly; it seemed a long way to the locks single step.


  Her boots settled to the surface, crunching softly. The lock was situated between the rovers rear wheels: the wheels were constructs of metal strips and webbing, wide and light, each
  wheel taller than she was.


  Scholes pushed the lock closed, and Larionova was plunged into sudden darkness.


  Scholes loomed before her. He was a shape cut out of blackness. Are you okay? Your pulse is rapid.


  She could hear the rattle of her own breath, loud and immediate. Just a little disoriented.


  Weve got all of a third of a gee down here, you know. Youll get used to it. Let your eyes dark-adapt. We dont have to hurry this.


  She looked up.


  In her peripheral vision, the stars were already coming out. She looked for a bright double star, blue and white. There it was: Earth, with Luna.


  And now, with a slow grandeur, the landscape revealed itself to her adjusting eyes. The plain from which the rover had climbed spread out from the foot of the crater wall-mountain. It was a
  complex patchwork of crowding craters, ridges and scarpssome of which must have been miles highall revealed as a glimmering tracery in the starlight. The face of the planet seemed
  wrinkled, she thought, as if shrunk with age.


  These wall-mountains are over a mile high, Scholes said. Up here, the surface is firm enough to walk on; the regolith dust layer is only a couple of inches thick. But down
  on the plain the dust can be ten or fifteen yards deep. Hence the big wheels on the rover. I guess thats what five billion years of thousand-degree temperature range does for a landscape . .
  .


  Just twenty-four hours ago, she reflected, Larionova had been stuck in a boardroom in New York, buried in one of Superets endless funding battles. And now this . . . wormhole travel was
  bewildering. Lethes waters, she said. Its sodesolate.


  Scholes gave an ironic bow. Welcome to Mercury, he said.


  Cilia-of-Gold and Strong-Flukes peered down into the Chimney cavern.


  Cilia-of-Gold had chosen the cavern well. The Chimney here was a fine young vent, a glowing crater much wider than their old, dying home. The water above the Chimney was turbulent, and richly
  cloudy; the cavern itself was wide and smooth-walled. Cilia-plants grew in mats around the Chimneys base. Cutters browsed in turn on the cilia-plants, great chains of them, their tough
  little arms slicing steadily through the plants. Sliding through the plant mats Cilia-of-Gold could make out the supple form of a Crawler, its mindless, tubelike body wider than
  Cilia-of-Golds and more than three times as long . . .


  And, stalking around their little forest, here came the Heads themselves, the rulers of the cavern. Cilia-of-Gold counted four, five, six of the Heads, and no doubt there were many more in the
  dark recesses of the cavern.


  One Headclose to the tunnel mouthswiveled its huge, swollen helmet-skull towards her.


  She ducked back into the tunnel, aware that all her cilia were quivering.


  Strong-Flukes drifted to the tunnel floor, landing in a little cloud of food particles. Heads, she said, her voice soft with despair. We cant fight
  Heads.


  The Heads huge helmet-skulls were sensitive to heatfantastically so, enabling the Heads to track and kill with almost perfect accuracy. Heads were deadly opponents,
  Cilia-of-Gold reflected. But the people had nowhere else to go.


  Weve come a long way, to reach this place, Strong-Flukes. If we had to undergo another journey through more cold, stagnant tunnels many of us
  couldnt survive. And those who did would be too weakened to fight.


  No. We have to stay hereto fight here.


  Strong-Flukes groaned, wrapping her carapace close around her. Then well all be killed.


  Cilia-of-Gold tried to ignore the heavy presence of the Seeker within herand its prompting, growing more insistent now, that she get away from all this, from the crowding
  presence of peopleand she forced herself to think.


  Larionova followed Kevan Scholes up the slope of the wall-mountain. Silicate surface dust compressed under her boots, like fine sand. The climbing was easyit was no more
  than a steep walk, reallybut she stumbled frequently, clumsy in this reduced gee.


  They reached the crest of the mountain. It wasnt a sharp summit: more a wide, smooth platform, fractured to dust by Mercurys wild temperature range.


  Chao Meng-Fu Crater, Scholes said. A hundred miles wide, stretching right across Mercurys South Pole.


  The crater was so large that even from this height its full breadth was hidden by the tight curve of the planet. The wall-mountain was one of a series that swept across the landscape from left
  to right, like a row of eroded teeth, separated by broad, rubble-strewn valleys. On the far side of the summit, the flanks of the wall-mountain swept down to the plain of the crater, a full mile
  below.


  Mercurys angry Sun was hidden beyond the curve of the world, but its corona extended delicate, structured tendrils above the far horizon.


  The plain itself was immersed in darkness. But by the milky, diffuse light of the corona, Larionova could see a peak at the center of the plain, shouldering its way above the horizon. There was
  a spark of light at the base of the central peak, incongruously bright in the craters shadows: that must be the Thoth teams camp.


  This reminds me of the Moon, she said.


  Scholes considered this. Forgive me, Dr. Larionova. Have you been down to Mercury before?


  No, she said, his easy, informed arrogance grating on her. Im here to oversee the construction of Thoth, not to sightsee.


  Well, theres obviously a superficial similarity. After the formation of the main System objects five billion years ago, all the inner planets suffered bombardment by residual
  planetesimals. Thats when Mercury took its biggest strike: the one which created the Caloris feature. But after that, Mercury was massive enough to retain a molten coreunlike the
  Moon. Later planetesimal strikes punched holes in the crust, so there were lava outflows that drowned some of the older cratering.


  Thus, on Mercury, you have a mixture of terrains. Theres the most ancient landscape, heavily cratered, and the planitia: smooth lava plains, punctured by small, young
  craters.


  Later, as the core cooled, the surface actually shrunk inwards. The planet lost a mile or so of radius.


  Like a dried-out tomato. So the surface is wrinkled.


  Yes. There are rupes and dorsa: ridges and lobate scarps, cliffs a couple of miles tall and extending for hundreds of miles. Great climbing country. And in some places
  there are gas vents, chimneys of residual thermal activity. He turned to her, corona light misty in his face plate. So Mercury isnt really so much like the Moon at all . . .
  Look. You can see Thoth.


  She looked up, following his pointing arm. There, just above the far horizon, was a small blue star.


  She had her face plate magnify the image. The star exploded into a compact sculpture of electric blue threads, surrounded by firefly lights: the Thoth construction site.


  Thoth was a habitat to be placed in orbit close to Sol. Irina Larionova was the consulting engineer contracted by Superet to oversee the construction of the habitat.


  At Thoth, a Solar-interior probe would be constructed. The probe would be one Interface of a wormhole, loaded with sensors. The Interface would be dropped into the Sun. The other Interface would
  remain in orbit, at the center of the habitat.


  Thoths purpose was to find out what was wrong with the Sun.


  Irina Larionova wasnt much interested in the purpose of Thoth, or any of Superets semi-mystical philosophizing. It was the work that was important, for her: and the engineering
  problems posed by Thoth were fascinating.


  The electric-blue bars she could see now were struts of exotic matter, which would eventually frame the wormhole termini. The sparks of light moving around the struts were GUTships and
  short-haul flitters. She stared at the image, wishing she could get back to some real work.


  Irina Larionova had had no intention of visiting Mercury herself. Mercury was a detail, for Thoth. Why would anyone come to Mercury, unless they had to? Mercury was a piece of junk, a
  desolate ball of iron and rock too close to the Sun to be interesting, or remotely habitable. The two Thoth exploratory teams had come here only to exploit: to see if it was possible to dig raw
  materials out of Mercurys shallowand close-at-handgravity well, for use in the construction of the habitat. The teams had landed at the South Pole, where traces of water-ice
  had been detected, and at the Caloris Basin, the huge equatorial crater whereit was hopedthat ancient impact might have brought iron-rich compounds to the surface.


  The flitters from Thoth actually comprised the largest expedition ever to land on Mercury.


  But, within days of landing, both investigative teams had reported anomalies.


  Larionova tapped at her suits sleeve-controls. After a couple of minutes an image of Dolores Wu appeared in one corner of Larionovas face plate. Hi,
  Irina, she said, her voice buzzing like an insect in Larionovas helmets enclosed space.


  Dolores Wu was the leader of the Thoth exploratory team in Caloris. Wu was Mars-born, with small features and hair grayed despite AntiSenescence treatments. She looked weary.


  Hows Caloris? Larionova asked.


  Well, we dont have much to report yet. We decided to start with a detailed gravimetric survey . . .


  And?


  We found the impact object. We think. Its as massive as we thought, but muchmuchtoo small, Irina. Its barely a mile across, way too dense to be a planetesimal
  fragment.


  A black hole?


  No. Not dense enough for that.


  Then what?


  Wu looked exasperated. We dont know yet, Irina. We dont have any answers. Ill keep you informed.


  Wu closed off the link.


  Standing on the corona-lit wall of Chao Meng-Fu Crater, Larionova asked Kevan Scholes about Caloris.


  Caloris is big, he said. Luna has no impact feature on the scale of Caloris. And Luna has nothing like the Weird Country in the other hemisphere . . .


  The what?


  A huge planetesimalor somethinghad struck the equator of Mercury, five billion years ago, Scholes said. The Caloris Basinan immense, ridged crater
  systemformed around the primary impact site. Whatever caused the impact was still buried in the planet, somewhere under the crust, dense and massive; the object was a gravitational anomaly
  which had helped lock Mercurys rotation into synchronization with its orbit.


  Away from Caloris itself, shock waves spread around the planets young crust, Scholes said. The waves focused at Caloris antipodethe point on the equator
  diametrically opposite Caloris itself. And the land there was shattered, into a jumble of bizarre hill and valley formations. The Weird Country . . . hey. Dr. Larionova.


  She could hear that damnable grin of Scholess. What now? she snapped.


  He walked across the summit towards her. Look up, he said.


  Damn it, Scholes


  There was a pattering against her face plate.


  She tilted up her head. Needle-shaped particles swirled over the wall-mountain from the planets dark side and bounced off her face plate, sparkling in corona light.


  What in Lethe is that?


  Snow, he said.


  Snow . . . on Mercury?


  In the cool darkness of the tunnel, the people clambered over each other; they bumped against the Ice walls, and their muttering filled the water with criss-crossing
  voice-ripples. Cilia-of-Gold swam through and around the crowd, coaxing the people to follow her will.


  She felt immensely weary. Her concentration and resolve threatened continually to shatter under the Seekers assault. And the end of the tunnel, with the deadly Heads beyond, was a
  looming, threatening mouth, utterly intimidating.


  At last the group was ready. She surveyed them. All of the peopleexcept the very oldest and the very youngestwere arranged in an array which filled the tunnel from wall to wall;
  she could hear flukes and carapaces scraping softly against Ice.


  The people looked weak, foolish, eager, she thought with dismay; now that she was actually implementing it her scheme seemed simple-minded. Was she about to lead them all to their deaths?


  But it was too late for the luxury of doubt, she told herself. Now, there was no other option to follow.


  She lifted herself to the axis of the tunnel, and clacked her mandibles sharply.


  Now, she said, it is time. The most important moment of your lives. And you must swim! Swim as hard as you can; swim for your lives!


  And the people responded.


  There was a surge of movement, of almost exhilarating intent. The people beat their flukes as one, and a jostling mass of flesh and carapaces scrapped down the tunnel.


  Cilia-of-Gold hurried ahead of them, leading the way towards the tunnel mouth. As she swam she could feel the current the people were creating, the plug of cold tunnel water they pushed ahead of
  themselves.


  Within moments the tunnel mouth was upon her.


  She burst from the tunnel, shooting out into the open water of the cavern, her carapace clenched firm around her. She was plunged immediately into a clammy heat, so great was the temperature
  difference between tunnel and cavern.


  Above her the Ice of the cavern roof arched over the warm chimney mouth. And from all around the cavern, the helmet skulls of Heads snapped around towards her.


  Now the people erupted out of the tunnel, a shield of flesh and chitin behind her. The rush of tunnel water they pushed ahead of themselves washed over Cilia-of-Gold, chilling her new.


  She tried to imagine this from the Heads point of view. This explosion of cold water into the cavern would bring about a much greater temperature difference than the Heads
  heat-sensor skulls were accustomed to; the Heads would be dazzled, at least for a time: long enoughshe hopedto give her people a fighting chance against the more powerful
  Heads.


  She swiveled in the water. She screamed at her people, so loud she could feel her cilia strain at the turbulent water. Now! Hit them now!


  The people, with a roar, descended towards the Heads.


  Kevan Scholes led Larionova down the wall-mountain slope into Chao Meng-Fu Crater.


  After a hundred yards they came to another rover. This car was similar to the one theyd abandoned on the other side of the summit, but it had an additional fitting, obviously improvised:
  two wide, flat rails of metal, suspended between the wheels on hydraulic legs.


  Scholes helped Larionova into the rover and pressurized it. Larionova removed her helmet with relief. The rover smelled, oppressively, of metal and plastic.


  While Scholes settled behind his controls, Larionova checked the rovers data desk. An update from Dolores Wu was waiting for her. Wu wanted Larionova to come to Caloris, to see for
  herself what had been found there. Larionova sent a sharp message back, ordering Wu to summarize her findings and transmit them to the data desks at the Chao site.


  Wu acknowledged immediately, but replied: Im going to find this hard to summarize, Irina.


  Larionova tapped out: Why?


  We think weve found an artifact.


  Larionova stared at the blunt words on the screen.


  She massaged the bridge of her nose; she felt an ache spreading out from her temples and around her eye sockets. She wished she had time to sleep.


  Scholes started the vehicle up. The rover bounced down the slope, descending into shadow. Its genuine water-ice snow, Scholes said as he drove. You know that a day on
  Mercury lasts a hundred and seventy-six Earth days. Its a combination of the eighty-eight-day year and the tidally locked rotation, which


  I know.


  During the day, the Sun drives water vapor out of the rocks and into the atmosphere.


  What atmosphere?


  You really dont know much about Mercury, do you? Its mostly helium and hydrogenonly a billionth of Earths sea-level pressure.


  How come those gases dont escape from the gravity well?


  They do, Scholes said. But the atmosphere is replenished by the Solar wind. Particles from the Sun are trapped by Mercurys magnetosphere. Mercury has quite a
  respectable magnetic field: the planet has a solid iron core, which . . .


  She let Scholes words run on through her head, unregistered. Air from the Solar wind, and snow at the South Pole . . .


  Maybe Mercury was a more interesting place than shed imagined.


  Anyway, Scholes was saying, the water vapor disperses across the planets sunlit hemisphere. But at the South Pole we have this crater: Chao Meng-Fu, straddling the
  Pole itself. Mercury has no axial tiltthere are no seasons hereand so Chaos floor is in permanent shadow.


  And snow falls.


  And snow falls.


  Scholes stopped the rover and tapped telltales on his control panel. There was a whir of hydraulics, and she heard a soft crunch, transmitted into the cabin through the rovers
  structure.


  Then the rover lifted upwards through a foot.


  The rover lurched forward again. The motion was much smoother than before, and there was an easy, hissing sound.


  Youve just lowered those rails, Larionova said. I knew it. This damn rover is a sled, isnt it?


  It was easy enough to improvise, Scholes said, sounding smug. Just a couple of metal rails on hydraulics, and vernier rockets from a cannibalized flitter to give us some
  push . . .


  Its astonishing that theres enough ice here to sustain this.


  Well, that snow may have seemed sparse, but its been falling steadilyfor five billion years . . . Dr. Larionova, theres a whole frozen ocean here, in Chao Meng-Fu
  Crater: enough ice to be detectable even from Earth.


  Larionova twisted to look out through a viewport at the back of the cabin. The rovers rear lights picked out twin sled tracks, leading back to the summit of the wall-mountain; ice,
  exposed in the tracks, gleamed brightly in starlight.


  Lethe, she thought. Now Im skiing. Skiing, on Mercury. What a day.


  The wall-mountain shallowed out, merging seamlessly with the crater plain. Scholes retracted the sled rails; on the flat, the regolith dust gave the ice sufficient traction for
  the rovers wide wheels. The rover made fast progress through the fifty miles to the heart of the plain.


  Larionova drank coffee and watched the landscape through the view ports. The corona light was silvery and quite bright here, like Moonlight. The central peak loomed up over the horizon, like
  some approaching ship on a sea of dust. The ice surface of Chaos floorthough packed with craters and covered with the ubiquitous regolith dustwas visibly smoother and more
  level than the plain outside the crater.


  The rover drew to a halt on the outskirts of the Thoth teams sprawling camp, close to the foothills of the central peak. The dust here was churned up by rover tracks and flitter exhaust
  splashes, and semitransparent bubble-shelters were hemispheres of yellow, homely light, illuminating the darkened ice surface. There were drilling rigs, and several large pits dug into the ice.


  Scholes helped Larionova out onto the surface. Ill take you to a shelter, he said. Or a flitter. Maybe you want to freshen up before


  Wheres Dixon?


  Scholes pointed to one of the rigs. When I left, over there.


  Then thats where were going. Come on.


  Frank Dixon was the team leader. He met Larionova on the surface, and invited her into a small opaqued bubble-shelter nestling at the foot of the rig.


  Scholes wandered off into the camp, in search of food.


  The shelter contained a couple of chairs, a data desk, and a basic toilet. Dixon was a morose, burly American; when he took off his helmet there was a band of dirt at the base of his wide neck,
  and Larionova noticed a sharp, acrid stink from his suit. Dixon had evidently been out on the surface for long hours.


  He pulled a hip flask from an environment suit pocket. You want a drink? he asked. Scotch?


  Sure.


  Dixon poured a measure for Larionova into the flasks cap, and took a draught himself from the flasks small mouth.


  Larionova drank; the liquor burned her mouth and throat, but it immediately took an edge off her tiredness. Its good. But it needs ice.


  He smiled. Ice we got. Actually, we have tried it; Mercury ice is good, as clean as you like. Were not going to die of thirst out here, Irina.


  Tell me what youve found, Frank.


  Dixon sat on the edge of the desk, his fat haunches bulging inside the leggings of his environment suit. Trouble, Irina. Weve found trouble.


  I know that much.


  I think were going to have to get off the planet. The System authoritiesand the scientists and conservation groupsare going to climb all over us, if we try to mine
  here. I wanted to tell you about it, before


  Larionova struggled to contain her irritation and tiredness. Thats not a problem for Thoth, she said. Therefore its not a problem for me. We can tell
  Superet to bring in a water-ice asteroid from the Belt, for our supplies. You know that. Come on, Frank. Tell me why youre wasting my time down here.


  Dixon took another long pull on his flask, and eyed her.


  Theres life here, Irina, he said. Life, inside this frozen ocean. Drink up; Ill show you.


  The sample was in a case on the surface, beside a data desk.


  The thing in the case looked like a strip of multicolored meat: perhaps three feet long, crushed and obviously dead; shards of some transparent shell material were embedded in flesh that
  sparkled with ice crystals.


  We found this inside a two-thousand-yard-deep core, Dixon said.


  Larionova tried to imagine how this would have looked, intact and mobile. This means nothing to me, Frank. Im no biologist.


  He grunted, self-deprecating. Nor me. Nor any of us. Who expected to find life, on Mercury? Dixon tapped at the data desk with gloved fingers. We used our desks
  medico-diagnostic facilities to come up with this reconstruction, he said. We call it a mercuric, Irina.


  A Virtual projected into space a foot above the desks surface; the image rotated, sleek and menacing.


  The body was a thin cone, tapering to a tail from a wide, flat head. Three parabolic cupseyes?were embedded in the smooth face, symmetrically placed around a
  lipless mouth . . . No, not eyes, Larionova corrected herself. Maybe some kind of sonar sensor? That would explain the parabolic profile.


  Mandibles, like pincers, protruded from the mouth. From the tail, three fins were splayed out around what looked like an anus. A transparent carapace surrounded the main body, like a cylindrical
  cloak; inside the carapace, rows of small, hairlike cilia lined the body, supple and vibratile.


  There were regular markings, faintly visible, in the surface of the carapace.


  Is this accurate?


  Who knows? Its the best we can do. When we have your clearance, we can transmit our data to Earth, and let the experts get at it.


  Lethe, Frank, Larionova said. This looks like a fish. It looks like it could swim. The streamlining, the tail


  Dixon scratched the short hairs at the back of his neck and said nothing.


  But were on Mercury, damn it, not in Hawaii, Larionova said.


  Dixon pointed down, past the dusty floor. Irina. Its not all frozen. There are cavities down there, inside the Chao ice cap. According to our sonar
  probes


  Cavities?


  Water. At the base of the crater, under a couple of miles of ice. Kept liquid by thermal vents, in crust-collapse scarps and ridges. Plenty of room for swimming . . . we speculate that
  our friend here swims on his back he tapped the desk surface, and the image swiveled and the water passes down, between his body and this carapace, and he uses all those
  tiny hairs to filter out particles of food. The trunk seems to be lined with little mouths. See? He flicked the image to another representation; the skin became transparent, and Larionova
  could see blocky reconstructions of internal organs. Dixon said, Theres no true stomach, but there is what looks like a continuous digestive tube passing down the axis of the body, to
  the anus at the tail.


  Larionova noticed a threadlike structure wrapped around some of the organs, as well as around the axial digestive tract.


  Look, Dixon said, pointing to one area. Look at the surface structure of these lengths of tubing, here near the digestive tract.


  Larionova looked. The tubes, clustering around the digestive axis, had complex, rippled surfaces. So?


  You dont get it, do you? Its convolutedlike the surface of a brain. Irina, we think that stuff must be some equivalent of nervous tissue.


  Larionova frowned. Damn it, I wish I knew more biology. What about this thread material, wrapped around the organs?


  Dixon sighed. We dont know, Irina. It doesnt seem to fit with the rest of the structure, does it? He pointed. Follow the threads back. Theres a broader
  main body, just here. We think maybe this is some kind of parasite, which has infested the main organism. Like a tapeworm. Its as if the threads are extended, vestigial limbs . .
  .


  Leaning closer, Larionova saw that tendrils from the wormthing had even infiltrated the brain-tubes. She shuddered; if this was a parasite, it was a particularly vile infestation. Maybe the
  parasite even modified the mercurics behavior, she wondered.


  Dixon restored the solid-aspect Virtual.


  Uneasily, Larionova pointed to the markings on the carapace. They were small triangles, clustered into elaborate patterns. And whats this stuff?


  Dixon hesitated. I was afraid you might ask that.


  Well?


  . . . We think the markings are artificial, Irina. A deliberate tattoo, carved into the carapace, probably with the mandibles. Writing, maybe: those look like symbolic markings, with
  information content.


  Lethe, she said.


  I know. This fish was smart, Dixon said.


  The people, victorious, clustered around the warmth of their new Chimney. Recovering from their journey and from their battle-wounds, they cruised easily over the gardens of
  cilia-plants, and browsed on floating fragments of food.


  It had been a great triumph. The Heads were dead, or driven off into the labyrinth of tunnels through the Ice. Strong-Flukes had even found the Heads principal nest here, under the silty
  floor of the cavern. With sharp stabs of her mandibles, Strong-Flukes had destroyed a dozen or more Head young.


  Cilia-of-Gold took herself off, away from the Chimney. She prowled the edge of the Ice cavern, feeding fitfully.


  She was a hero. But she couldnt bear the attention of others: their praise, the warmth of their bodies. All she seemed to desire now was the uncomplicated, silent coolness of Ice.


  She brooded on the infestation that was spreading through her.


  Seekers were a mystery. Nobody knew why Seekers compelled their hosts to isolate themselves, to bury themselves in the Ice. What was the point? When the hosts were destroyed, so were
  the Seekers.


  Perhaps it wasnt the Ice itself the Seekers desired, she wondered. Perhaps they sought, in their blind way, something beyond the Ice . . .


  But there was nothing above the Ice. The caverns were hollows in an infinite, eternal Universe of Ice. Cilia-of-Gold, with a shudder, imagined herself burrowing, chewing her way into
  the endless Ice, upwards without limit . . . Was that, finally, how her life would end?


  She hated the Seeker within her. She hated her body, for betraying her in this way; and she hated herself.


  Cilia-of-Gold.


  She turned, startled, and closed her carapace around herself reflexively.


  It was Strong-Flukes and Ice-Born, together. Seeing their warm, familiar bodies, here in this desolate corner of the cavern, Cilia-of-Golds loneliness welled up inside her, like a Chimney
  of emotion.


  But she swam away from her Three-mates, backwards, her carapace scraping on the caverns Ice wall.


  Ice-Born came towards her, hesitantly. Were concerned about you.


  Then dont be, she snapped. Go back to the Chimney, and leave me here.


  No, Strong-Flukes said quietly.


  Cilia-of-Gold felt desperate, angry, confined. You know whats wrong with me, Strong-Flukes. I have a Seeker. Its going to kill me. And theres nothing any of
  us can do about it.


  Their bodies pressed close around her now; she longed to open up her carapace to them and bury herself in their warmth.


  We know were going to lose you, Cilia-of-Gold, Ice-Born said. It sounded as if she could barely speak. Ice-Born had always been the softest, the most loving, of the Three,
  Cilia-of-Gold thought, the warm heart of their relationship. And


  Yes?


  Strong-Flukes opened her carapace wide. We want to be Three again, she said.


  Already, Cilia-of-Gold saw with a surge of love and excitement, Strong-Flukess ovipositor was distended: swollen with one of the three isogametes which would fuse to form a new child,
  their fourth . . .


  A child Cilia-of-Gold could never see growing to consciousness.


  No! Her cilia pulsed with the single, agonized word.


  Suddenly the warmth of her Three-mates was confining, claustrophobic. She had to get away from this prison of flesh; her mind was filled with visions of the coolness and purity of Ice:
  of clean, high Ice.


  Cilia-of-Gold. Wait. Please


  She flung herself away, along the wall. She came to a tunnel mouth, and she plunged into it, relishing the tunnels cold, stagnant water.


  Cilia-of-Gold! Cilia-of-Gold!


  She hurled her body through the web of tunnels, carelessly colliding with walls of Ice so hard that she could feel her carapace splinter. On and on she swam, until the voices of her Three-mates
  were lost forever.


  Weve dug out a large part of the artifact, Irina, Dolores Wu reported. Its a mass of what looks like hull material.


  Did you get a sample?


  No. We dont have anything that could cut through material so dense . . . Irina, were looking at something beyond our understanding.


  Larionova sighed. Just tell me, Dolores, she told Wus data-desk image.


  Irina, we think were dealing with the Pauli Principle.


  Paulis Exclusion Principle stated that no two fermionselectrons or quarkscould exist in the same quantum state. Only a certain number of electrons, for example, could share
  a given energy level in an atom. Adding more electrons caused complex shells of charge to build up around the atoms nucleus. It was the electron shellsthis consequence of
  Paulithat gave the atom its chemical properties.


  But the Pauli Principle didnt apply to photons; it was possible for many photons to share the same quantum state. That was the essence of the laser: billions of photons,
  coherent, sharing the same quantum properties.


  Irina, Wu said slowly, what would happen if you could turn off the Exclusion Principle, for a piece of fermionic matter?


  You cant, Larionova said immediately.


  Of course not. Try to imagine anyway.


  Larionova frowned. What if one could lase mass? The atomic electron shells would implode, of course.


  Yes.


  All electrons would fall into their ground state. Chemistry would be impossible.


  Yes. But you may not care . . .


  Molecules would collapse. Atoms would fall into each other, releasing immense quantities of binding energy.


  Youd end up with a super dense substance, wouldnt you? Completely non-reactive, chemically. And almost unbreachable, given the huge energies required to detach non-Pauli
  atoms.


  Ideal hull material, Irina . . .


  But its all impossible, Larionova said weakly. You cant violate Pauli.


  Of course you cant, Dolores Wu replied.


  Inside an opaqued bubble-shelter, Larionova, Dixon and Scholes sat on fold-out chairs, cradling coffees.


  If your mercuric was so smart, Larionova said to Dixon, how come he got himself stuck in the ice?


  Dixon shrugged. In fact it goes deeper than that. It looked to us as if the mercuric burrowed his way up into the ice, deliberately. What kind of evolutionary advantage could there be in
  behavior like that? The mercuric was certain to be killed.


  Yes, Larionova said. She massaged her temples, thinking about the mercurics infection. But maybe that thread-parasite had something to do with it. I mean, some
  parasites change the way their hosts behave.


  Scholes tapped at a data desk; text and images, reflected from the desk, flickered over his face. Thats true. There are parasites which transfer themselves from one host to
  anotherby forcing a primary host to get itself eaten by the second.


  Dixons wide face crumpled. Lethe. Thats disgusting.


  The lancet fluke, Scholes read slowly, is a parasite of some species of ant. The fluke can make its host climb to the top of a grass stem and then lock onto the stem with
  its mandiblesand wait until its swallowed by a grazing sheep. Then the fluke can go on to infest the sheep in turn.


  Okay, Dixon said. But why would a parasite force its mercuric host to burrow up into the ice of a frozen ocean? When the host dies, the parasite dies, too. It doesnt
  make sense.


  Theres a lot about this that doesnt make sense, Larionova said. Like, the whole question of the existence of life in the cavities in the first place.
  Theres no light down there. How do the mercurics survive, under two miles of ice?


  Scholes folded one leg on top of the other and scratched his ankle. Ive been going through the data desks. He grimaced, self-deprecating. A crash course in exotic
  biology. You want my theory?


  Go ahead.


  The thermal ventswhich cause the cavities in the first place. The vents are the key. I think the bottom of the Chao ice-cap is like the mid-Atlantic ridge, back on Earth.


  The deep sea, a mile down, is a desert; by the time any particle of food has drifted down from the richer waters above its passed through so many guts that its energy content is
  exhausted.


  But along the Ridge, where tectonic plates are colliding, you have hydrothermal ventsjust as at the bottom of Chao. And the heat from the Atlantic vents supports life: in little
  colonies, strung out along the mid-Atlantic Ridge. The vents form superheated fountains, smoking with deep-crust minerals which life can exploit: sulphides of copper, zinc, lead and iron, for
  instance. And there are very steep temperature differences, and so there are high energy gradientsanother prerequisite for life.


  Hmm. Larionova closed her eyes and tried to picture it. Pockets of warm water, deep in the ice of Mercury; luxuriant mats of life surrounding mineral-rich hydrothermal vents,
  browsed by Dixons mercuric animals . . . was it possible?


  Dixon asked, How long do the vents persist?


  On Earth, in the Ridge, a couple of decades. Here we dont know.


  What happens when a vent dies? Larionova asked. Thats the end of your pocket world, isnt it? The ice chamber would simply freeze up.


  Maybe, Scholes said. But the vents would occur in rows, along the scarps. Maybe there are corridors of liquid water, within the ice, along which mercurics could
  migrate.


  Larionova thought about that for a while.


  I dont believe it, she said.


  Why not?


  I dont see how its possible for life to have evolved here in the first place. In the primeval oceans of Earth, there had been complex chemicals, and
  electrical storms, and . . .


  Oh, I dont think thats a problem, Scholes said.


  She looked at him sharply. Maddeningly, he was grinning again. Well? she snapped.


  Look, Scholes said with grating patience, weve two anomalies on Mercury: the life-forms here at the South Pole, and Dolores Wus artifact under Caloris. The
  simplest assumption is that the two anomalies are connected. Lets put the pieces together, he said. Lets construct a hypothesis . . .


  Her mandibles ached as she crushed the gritty Ice, carving out her tunnel upwards. The rough walls of the tunnel scraped against her carapace, and she pushed Ice rubble down
  between her body and her carapace, sacrificing fragile cilia designed to extract soft food particles from warm streams.


  The higher she climbed, the harder the Ice became. The Ice was now so cold she was beyond cold; she couldnt even feel the Ice fragments that scraped along her belly and flukes. And, she
  suspected, the tunnel behind her was no longer open but had refrozen, sealing her here, in this shifting cage, forever. The world she had leftof caverns, and Chimneys, and children, and her
  Three-mateswere remote bubbles of warmth, a distant dream. The only reality was the hard Ice in her mandibles, and the Seeker heavy and questing inside her.


  She could feel her strength seeping out with the last of her warmth into the Ices infinite extent. And yet still the Seeker wasnt satisfied; still she had to climb, on and
  up, into the endless darkness of the Ice.


  . . . But nowimpossiblythere was something above her, breaking through the Ice . . .


  She cowered inside her Ice-prison.


  Kevan Scholes said, Five billion years agowhen the Solar System was very young, and the crusts of Earth and other inner planets were still subject to bombardment
  from stray planetesimalsa ship came here. An interstellar craft, maybe with FTL technology.


  Why? Where from? Larionova asked.


  I dont know. How could I know that? But the ship must have been massivewith the bulk of a planetesimal, or more. Certainly highly advanced, with a hull composed of
  Dolores super dense Pauli construction material.


  Hmm. Go on.


  Then the ship hit trouble.


  What kind of trouble?


  I dont know. Come on, Dr. Larionova. Maybe it got hit by a planetesimal itself. Anyway, the ship crashed here, on Mercury


  Right. Dixon nodded, gazing at Scholes hungrily; the American reminded Larionova of a child enthralled by a story. It was a disastrous impact. It caused the Caloris feature
  . . .


  Oh, be serious, Larionova said.


  Dixon looked at her. Caloris was a pretty unique impact, Irina. Extraordinarily violent, even by the standards of me Systems early bombardment phase . . . Caloris Basin is
  eight hundred miles across; on Earth, its walls would stretch from New York to Chicago.


  So how did anything survive?


  Scholes shrugged. Maybe the starfarers had some kind of inertial shielding. How can we know? Anyway the ship was wrecked; and the density of the smashed-up hull material caused it to sink
  into the bulk of the planet, through the Caloris puncture.


  The crew were stranded. So they sought a place to survive. Here, on Mercury.


  I get it, Dixon said. The only viable environment, long term, was the Chao Meng-Fu ice cap.


  Scholes spread his hands. Maybe the starfarers had to engineer descendants, quite unlike the original crew, to survive in such conditions. And perhaps they had to do a little planetary
  engineering too; they may have had to initiate some of the hydrothermal vents which created the enclosed liquid-water world down there. And so


  Yes?


  And so the creature weve dug out of the ice is a degenerate descendant of those ancient star travelers, still swimming around the Chao Sea.


  Scholes fell silent, his eyes on Larionova.


  Larionova stared into her coffee. A degenerate descendant. After five billion years? Look, Scholes, on Earth its only three and a half billion years since
  the first prokaryotic cells. And on Earth, whole phylagroups of specieshave emerged or declined over periods less than a tenth of the time since the Caloris Basin event. Over
  time intervals like that, the morphology of species flows like hot plastic. So how is it possible for these mercurics to have persisted?


  Scholes looked uncertain. Maybe theyve suffered massive evolutionary changes, he said. But were just not recognizing them. For example, maybe the worm parasite
  is the malevolent descendant of some harmless creature the starfarers brought with them.


  Dixon scratched his neck, where the suit-collar ring of dirt was prominent. Anyway, weve still got the puzzle of the mercurics burrowing into the ice.


  Hmm. Scholes sipped his cooling coffee. Ive got a theory about that, too.


  I thought you might, Larionova said sourly.


  Scholes said, I wonder if the impulse to climb up to the surface is some kind of residual yearning for the stars.


  What?


  Scholes looked embarrassed, but he pressed on: A racial memory buried deep, prompting the mercurics to seek their lost home world . . . why not?


  Larionova snorted. Youre a romantic, Kevan Scholes.


  A telltale flashed on the surface of the data desk. Dixon leaned over, tapped the telltale and took the call.


  He looked up at Larionova, his moonlike face animated. Irina. Theyve found another mercuric, he said.


  Is it intact?


  More than that. Dixon stood and reached for his helmet. This one isnt dead yet . . .


  The mercuric lay on Chaos dust-coated ice. Humans stood around it, suited, their face plates anonymously blank.


  The mercuric, dying, was a cone of bruised-purple meat a yard long. Shards of shattered transparent carapace had been crushed into its crystallizing flesh. Some of the cilia, within the
  carapace, stretched and twitched. The cilia looked differently colored to Dixons reconstruction, as far as Larionova could remember: these were yellowish threads, almost golden.


  Dixon spoke quickly to his team, then joined Larionova and Scholes. We couldnt have saved it. It was in distress as soon as our core broke through into its tunnel. I guess it
  couldnt take the pressure and temperature differentials. Its internal organs seem to be massively disrupted . . .


  Just think. Kevan Scholes stood beside Dixon, his hands clasped behind his back. There must be millions of these animals in the ice under our feet, embedded in their
  pointless little chambers. Surely none of them could dig more than a hundred yards or so up from the liquid layer.


  Larionova switched their voices out of her consciousness. She knelt down, on the ice; under her knees she could feel the criss-cross heating elements in her suits fabric.


  She peered into the dulling sonar-eyes of the mercuric. The creatures mandiblesprominent and sharpopened and closed, in vacuum silence.


  She felt an impulse to reach out her gloved hand to the battered flank of the creature: to touch this animal, this person, whose species had, perhaps, traveled across light
  yearsand five billion yearsto reach her . . .


  But still, she had the nagging feeling that something was wrong with Scholes neat hypothesis. The mercurics physical design seemed crude. Could this really have been a starfaring
  species? The builders of the ship in Caloris must have had some form of major tool-wielding capability. And Dixons earlier study had shown that the creature had no trace of any limbs, even
  vestigially . . .


  Vestigial limbs, she remembered. Lethe.


  Abruptly her perception of this animaland its host parasitebegan to shift; she could feel a paradigm dissolving inside her, melting like a Mercury snowflake in the Sun.


  Dr. Larionova? Are you all right?


  Larionova looked up at Scholes. Kevan, I called you a romantic. But I think you were almost correct, after all. But not quite. Remember weve suggested that the
  parasitethe infestationchanges the mercurics behavior, causing it to make its climb.


  What are you saying?


  Suddenly, Larionova saw it all. I dont believe this mercuric is descended from the starfarersthe builders of the ship in Caloris. I think the rise of the mercurics
  intelligence was a later development; the mercurics grew to consciousness here, on Mercury. I do think the mercurics are descended from something that came to Mercury on
  that ship, though. A pet, or a food animalLethe, even some equivalent of a stomach bacteria. Five billion years is time enough for anything. And, given the competition for space near the
  short-lived vents, theres plenty of encouragement for the development of intelligence, down inside this frozen sea.


  And the starfarers themselves? Scholes asked. What became of them? Did they die?


  No, she said. No, I dont think so. But they, too, suffered huge evolutionary changes. I think they did devolve, Scholes; in fact, I think they lost their
  awareness.


  But one thing persisted within them, across all this desert of time. And that was the starfarers vestigial will to returnto the surface, one day, and at last to the
  stars . . .


  It was a will which had survived even the loss of consciousness itself, somewhere in the long, stranded aeons: a relic of awareness long since transmuted to a deeper biochemical urgea
  will to return home, still embedded within a once-intelligent species reduced by time to a mere parasitic infection.


  But it was a home which, surely, could no longer exist.


  The mercurics golden cilia twitched once more, in a great wave of motion which shuddered down its ice-flecked body.


  Then it was still.


  Larionova stood up; her knees and calves were stiff and cold, despite the suits heater. Come on, she said to Scholes and Dixon. Youd better get your team off
  the ice as soon as possible; Ill bet the universities have their first exploratory teams down here half a day after we pass Earth the news.


  Dixon nodded. And Thoth?


  Thoth? Ill call Superet. I guess Ive an asteroid to order . . .


  And then she thought, at last I can sleep. Sleep and get back to work.


  With Scholes and Dixon, she trudged across the dust-strewn ice to the bubble-shelters.


  She could feel the Ice under her belly . . . but above her there was no Ice, no water even, an infinite nothing into which the desperate pulses of her blinded
  eyes disappeared without echo.


  Astonishinglyimpossiblyshe was, after all, above the Ice. How could this be? Was she in some immense upper cavern, its Ice roof too remote to see? Was this the nature of
  the Universe, a hierarchy of caverns within caverns?


  She knew she would never understand. But it didnt seem to matter. And, as her awareness faded, she felt the Seeker inside her subside to peace.


  A final warmth spread out within her. Consciousness splintered like melting ice, flowing away through the closing tunnels of her memory.


  
    
      At last, Eve told me, the Thoth Sun probe hardware was ready. Now, all that was needed was the software . . .
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  [image: ] Lieserl was suspended inside the body of the Sun.


  She spread her arms wide and lifted up her face. She was deep within the Suns convective zone, the broad mantle of turbulent material beneath the glowing photosphere; convective cells
  larger than me Earth, tangled with ropes of magnetic flux, filled the world around her. She could hear the roar of the great convective founts, smell the stale photons diffusing out towards space
  from the remote fusing core.


  She felt as if she were inside some huge cavern. Looking up she could see how the photosphere formed a glowing roof over her world perhaps fifty thousand miles above her, and the boundary of the
  inner radiative zone was a shining, impenetrable floor another fifty thousand miles beneath.


  Lieserl? Can you hear me? Are you all right?


  Kevan Scholes. It sounded like her mothers voice, she thought.


  She thrust her arms down by her sides and swooped up, letting the floor and roof of the cavern-world wheel around her. She opened up her senses, so that she could feel the turbulence as a
  whisper against her skin, the glow of hard photons from the core as a gentle warmth against her face.


  Lieserl? Lieserl?


  She remembered how her mother had enfolded her in her arms. The Sun, Lieserl. The Sun . . .


  Even at the moment she was born she knew something was wrong.


  A face loomed over her: wide, smooth, smiling. The cheeks were damp, the glistening eyes huge. Lieserl. Oh, Lieserl . . .


  Lieserl. My name, then.


  She explored the face before her, studying the lines around the eyes, the humorous upturn of the mouth, the strong nose. It was an intelligent, lived-in face. This is a good human
  being, he thought. Good stock . . .


  Good stock? What am I thinking of?


  This was impossible. She felt terrified of her own explosive consciousness. She shouldnt even be able to focus her eyes yet . . .


  She tried to touch her mothers face. Her own hand was still moist with amniotic fluidbut it was growing visibly, the bones extending and broadening, filling out the loose
  skin like a glove.


  She opened her mouth. It was dry, her gums already sore with budding teeth.


  She tried to speak.


  Her mothers eyes brimmed with tears. Oh, Lieserl. My impossible baby.


  Strong arms reached beneath her. She felt weak, helpless, consumed by growth. Her mother lifted her up, high in the air. Bony adult fingers dug into the aching flesh of her back; her head lolled
  backwards, the expanding muscles still too weak to support the burgeoning weight of her head. She could sense other adults surrounding her, the bed in which shed been born, the outlines of a
  room.


  She was held before a window, with her body tipped forward. Her head lolled; spittle laced across her chin.


  An immense light flooded her eyes.


  She cried out.


  Her mother enfolded her in her arms. The Sun, Lieserl. The Sun . . .


  The first few days were the worst. Her parentsimpossibly tall, looming figurestook her through brightly lit rooms, a garden always flooded with sunlight. She
  learned to sit up. The muscles in her back fanned out, pulsing as they grew. To distract her from the unending pain, clowns tumbled over the grass before her, chortling through their huge red lips,
  then popping out of existence in clouds of pixels.


  She grew explosively, feeding all the time, a million impressions crowding into her soft sensorium.


  There seemed to be no limit to the number of rooms in this place, this House. Slowly she began to understand that some of the rooms were Virtual chambersblank screens against which any
  number of images could be projected. But even so, the House must comprise hundreds of rooms. And shewith her parentswasnt alone here, she slowly realized. There were other
  people, but at first they kept away, out of sight, apparent only by their actions: the meals they prepared, the toys they left her.


  On the third day her parents took her on a trip by flitter. It was the first time shed been away from the House, its grounds. She stared through the bulbous windows, pressing her nose to
  heated glass. The journey was an arc over a toylike landscape; a breast of blue ocean curved away from the land, all around her. This was the island of Skiros, her mother told her, and the sea was
  called the Aegean. The House was the largest construct on the island; it was a jumble of white, cubeshaped buildings, linked by corridors and surrounded by gardengrass, trees. Further out
  there were bridges and roads looping through the air above the ground, houses like a childs bricks sprinkled across glowing hillsides.


  Everything was drenched in heavy, liquid sunlight.


  The flitter snuggled at last against a grassy sward close to the shore of an ocean. Lieserls mother lifted her out and placed heron her stretching, unsteady legson the
  rough, sandy grass.


  Hand in hand, the little family walked down a short slope to the beach.


  The Sun burned through thinned air from an unbearably blue sky. Her vision seemed telescopic. She looked at distant groups of children and adults playingfar away, halfway to the
  horizonand it was as if she was among them herself. Her feet, still uncertain, pressed into gritty, moist sand. She could taste the brine salt on the air; it seemed to permeate her very
  skin.


  She found mussels clinging to a ruined pier. She prised them away with a toy spade, and gazed, fascinated, at their slime-dripping feet.


  She sat on the sand with her parents, feeling her light costume stretch over her still-growing limbs. They played a simple game, of counters moving over a floating Virtual board, pictures of
  ladders and hissing snakes. There was laughter, mock complaints by her father, elaborate pantomimes of cheating.


  Her senses were electric. It was a wonderful day, full of light and joy, extraordinarily vivid sensations. Her parents loved hershe could see that in the way they moved with each other,
  came to her, played with her.


  They must know she was different; but they didnt seem to care.


  She didnt want to be differentto be wrong. She closed her mind against the thoughts, and concentrated on the snakes, the ladders, the sparkling counters.


  Every morning she woke up in a bed that felt too small.


  Lieserl liked the garden. She liked to watch the flowers straining their tiny, pretty faces towards the Sun, as the great light climbed patiently across the sky. The sunlight made the flowers
  grow, her father told her. Maybe she was like a flower, she thought, growing too quickly in all this sunlight.


  On the fifth day she was taken to a wide, irregularly shaped, colorful classroom. This room was full of childrenother children!and toys, drawings, books. Sunlight flooded
  the room; perhaps there was some clear dome stretched over the open walls.


  The children sat on the floor and played with paints and dolls, or talked earnestly to brilliantly-colored Virtual figuressmiling birds, tiny clowns. The children turned to watch as she
  came in with her mother, their faces round and bright, like dapples of sunlight through leaves. Shed never been so close to other children before. Were these children different,
  too?


  One small girl scowled at her, and Lieserl quailed against her mothers legs. But her mothers familiar warm hands pressed into her back. Go ahead. Its all
  right.


  As she stared at the unknown girls scowling face, Lieserls questions, her too-adult, too-sophisticated doubts, seemed to evaporate. Suddenly, all that mattered to herall
  that mattered in the worldwas that she should be accepted by these childrenthat they wouldnt know she was different.


  An adult approached her: a man, young, thin, his features bland with youth. He wore a jumpsuit colored a ludicrous orange; in the sunlight, the glow of it shone up over his chin. He smiled at
  her. Lieserl, isnt it? My names Michael. Were glad youre here. In a louder, exaggerated voice, he said, Arent we, people?


  He was answered by a rehearsed, chorused Yes.


  Now come and well find something for you to do, Michael said. He led her across the child-littered floor to a space beside a small boy. The boyred-haired, with
  startling blue eyeswas staring at a Virtual puppet which endlessly formed and reformed: the figure two, collapsing into two snowflakes, two swans, two dancing children; the figure three,
  followed by three bears, three fish swimming in the air, three cakes. The boy mouthed the numbers, following the tinny voice of the Virtual. Two. One. Two and one is three.


  Michael introduced her to the boyTommyand she sat down with him. Tommy, she was relieved to find, was so fascinated by his Virtual that he scarcely seemed aware that Lieserl was
  presentlet alone different.


  The number Virtual ran through its cycle and winked out of existence. Bye-bye, Tommy! Goodbye, Lieserl!


  Tommy was resting on his stomach, his chin cupped in his palms. Lieserl, awkwardly, copied his posture. Now Tommy turned to herwithout appraisal, merely looking at her, with unconscious
  acceptance.


  Lieserl said, Can we see it again?


  He yawned and poked a finger into one nostril. No. Lets see another. Theres a great one about the pre-Cambrian explosion


  The what?


  He waved a hand dismissively. You know, the Burgess Shale and all that. Wait till you see Hallucigenia crawling over your neck . . .


  The children played, and learned, and napped. Later, the girl whod scowled at LieserlGinniestarted some trouble. She poked fun at the way Lieserls bony wrists stuck
  out of her sleeves (Lieserls growth rate was slowing, but she was still growing out of her clothes during a day). Thenunexpectedly, astonishinglyGinnie started to bawl,
  claiming that Lieserl had walked through her Virtual. When Michael came over Lieserl started to explain, calmly and rationally, that Ginnie must be mistaken; but Michael told her not to cause such
  distress, and for punishment she was forced to sit away from the other children for ten minutes, without stimulation.


  It was all desperately, savagely unfair. It was the longest ten minutes of Lieserls life. She glowered at Ginnie, filled with resentment.


  The next day she found herself looking forward to going to the room with the children again. She set off with her mother through sunlit corridors. They reached the room Lieserl
  rememberedthere was Michael, smiling a little wistfully to her, and Tommy, and the girl Ginniebut Ginnie seemed different: childlike, unformed . . .


  At least a head shorter than Lieserl.


  Lieserl tried to recapture that delicious enmity of the day before, but it vanished even as she conjured it. Ginnie was just a kid.


  She felt as if something had been stolen from her.


  Her mother squeezed her hand. Come on. Lets find a new room for you to play in.


  Every day was unique. Every day Lieserl spent in a new place, with new people.


  The world glowed with sunlight. Shining points trailed endlessly across the sky: low-orbit habitats and comet nuclei, tethered for power and fuel. People walked through a sea of information,
  with access to the Virtual libraries available anywhere in the world, at a subvocalized command. Lieserl learned quickly. She read about her parents. They were scientists, studying the Sun. They
  werent alone; there were many people, huge resources, devoted to the Sun.


  In the libraries there was a lot of material about the Sun, little of which she could follow. But she sensed some common threads.


  Once, people had taken the Sun for granted. No longer. Nowfor some reasonthey feared it.


  On the ninth day Lieserl studied herself in a Virtual holomirror. She had the image turn around, so she could see the shape of her skull, the lie of her hair. There was still some childish
  softness in her face, she thought, but the woman inside her was emerging already, as if her childhood was a receding tide. She would look like her motherPhillidain the strong-nosed
  set of her face, her large, vulnerable eyes; but she would have the sandy coloring of her father, George.


  Lieserl looked about nine years old. But she was just nine days old.


  She bade the Virtual break up; it shattered into a million tiny images of her face which drifted away like flies in the sunlit air.


  Phillida and George were fine parents, she thought. They spent their time away from her working through technical paperswhich scrolled through the air like falling leavesand
  exploring elaborate, onion-ring Virtual models of stars. Although they were both clearly busy they gave themselves to her without hesitation. She moved in a happy world of smiles, sympathy and
  support.


  Her parents loved her unreservedly. But that wasnt always enough.


  She started to come up with more complicated, detailed questions. Like, what was the mechanism by which she was growing so rapidly? She didnt seem to eat more than the other children she
  encountered; what could be fueling her absurd growth rates?


  How did she know so much? Shed been born self-aware, with even the rudiments of language in her head. The Virtuals she interacted with in the classrooms were fun, and she always
  seemed to learn something new; but she absorbed no more than scraps of knowledge through them compared to the feast of insight with which she awoke each morning.


  What had taught her, in the womb? What was teaching her now?


  She had no answers. But perhapssomehowit was all connected with this strange, global obsession with the Sun. She remembered her childish fantasythat she might be like a
  flower, straining up too quickly to the Sun. Maybe, she wondered now, there was some grain of truth in that insight.


  The strange little family had worked up some simple, homely rituals together. Lieserls favorite was the game, each evening, of snakes and ladders. George brought home an old seta
  real board made of card, and wooden counters. Already Lieserl was too old for the game; but she loved the company of her parents, her fathers elaborate jokes, the simple challenge
  of the game, the feel of the worn, antique counters.


  Phillida showed her how to use Virtuals to produce her own game boards. Her first efforts, on her eleventh day, were plain, neat forms, little more than copies of the commercial boards
  shed seen. But soon she began to experiment. She drew a huge board of a million squares, which covered a whole roomshe could walk through the board, a planar sheet of light at about
  waist-height. She crammed the board with intricate, curling snakes, vast ladders, vibrantly glowing squaresdetail piled on detail.


  The next morning she walked with eagerness to the room where shed built her boardand was immediately disappointed. Her efforts seemed pale, static, derivativeobviously the
  work of a child, despite the assistance of the Virtual software.


  She wiped the board clean, leaving a grid of pale squares floating in the air. Then she started to populate it againbut this time with animated half-human snakes, slithering
  ladders of a hundred forms. Shed learned to access the Virtual libraries, and she plundered the art and history of a hundred centuries to populate her board.


  Of course it was no longer possible to play games on the board, but that didnt matter. The board was the thing, a little world in itself. She withdrew a little from her parents, spending
  long hours in deep searches through the libraries. She gave up her classes. Her parents didnt seem to mind; they came to speak to her regularly, and showed an interest in her projects, and
  respected her privacy.


  The board kept her interest the next day. But now she evolved elaborate games, dividing the board into countries and empires with arbitrary bands of glowing light. Armies of ladder-folk joined
  with legions of snakes in crude reproductions of the great events of human history.


  She watched the symbols flicker across the Virtual board, shimmering, coalescing; she dictated lengthy chronicles of the histories of her imaginary countries.


  By the end of the day, though, she was starting to grow more interested in the history texts she was plundering than in her own elaborations on them. She went to bed, eager for the next morning
  to come.


  She awoke in darkness, doubled in agony.


  She called for light, which flooded the room, sourceless. She sat up in bed.


  Blood spotted the sheets. She screamed.


  Phillida sat with her, cradling her head. Lieserl pressed herself against her mothers warmth, trying to still her trembling.


  I think its time you asked me your questions.


  Lieserl sniffed. What questions?


  The ones youve carried around with you since the moment you were born. Phillida smiled. I could see it in your eyes, even at that moment. You poor thing . . . to be
  burdened with so much awareness. Im sorry, Lieserl.


  Lieserl pulled away. Suddenly she felt cold, vulnerable.


  Tell me why youre sorry, she said at last.


  Youre my daughter. Phillida placed her hands on Lieserls shoulders and pushed her face close; Lieserl could feel the warmth of her breath, and the soft room light
  caught the gray in her mothers blonde hair, making it seem to shine. Never forget that. Youre as human as I am. But She hesitated.


  But what?


  But youre beingengineered.


  Nanobots swarmed through Lieserls body, Phillida said. They plated calcium over her bones, stimulated the generation of new cells, force-growing her body like some absurd human
  sunflowerthey even implanted memories, artificial learning, directly into her cortex.


  Lieserl felt like scraping at her skin, gouging out this artificial infection. Why? Why did you let this be done to me?


  Phillida pulled her close, but Lieserl stayed stiff, resisting mutely. Phillida buried her face in Lieserls hair; Lieserl felt the soft weight of her mothers cheek on the crown of
  her head. Not yet, Phillida said. Not yet. A few more days, my love. Thats all . . .


  Phillidas cheeks grew warmer, as if she was crying, silently, into her daughters hair.


  Lieserl returned to her snakes-and-ladders board. She found herself looking on her creation with affection, but also nostalgic sadness; she felt distant from this elaborate,
  slightly obsessive concoction.


  Already shed outgrown it.


  She walked into the middle of the sparkling board and bade a Sun, a foot wide, rise out from the center of her body. Light swamped the board, shattering it.


  She wasnt the only adolescent who had constructed fantasy worlds like this. She read about the Bronts, in their lonely parsonage in the north of England, and their elaborate shared
  world of kings and princes and empires. And she read about the history of the humble game of snakes and ladders. The game had come from India, where it was a morality teaching aid called
  Moksha-Patamu. There were twelve vices and four virtues, and the objective was to get to Nirvana. It was easier to fail than to succeed . . . The British in the nineteenth century had
  adopted it as an instructional guide for children called Kismet; Lieserl stared at images of claustrophobic boards, forbidding snakes. Thirteen snakes and eight ladders showed children
  that if they were good and obedient their life would be rewarded.


  But by a few decades later the game had lost its moral subtexts. Lieserl found images from the early twentieth century of a sad-looking little clown; he slithered haplessly down snakes and
  heroically clambered up ladders. Lieserl stared at him, trying to understand the appeal of his baggy trousers, walking cane and little moustache.


  The game, with its charm and simplicity, had survived through the twenty centuries which had worn away since the death of that forgotten clown.


  She grew interested in the numbers embedded in the various versions of the game. The twelve-to-four ratio of Moksha-Patamu clearly made it a harder game to win than
  Kismets thirteen-to-eightbut how much harder?


  She began to draw new boards in the air. But these boards were abstractionsclean, colorless, little more than sketches. She ran through high-speed simulated games, studying their
  outcomes. She experimented with ratios of snakes to ladders, with their placement. Phillida sat with her and introduced her to combinatorial mathematics, the theory of gamesto different
  forms of wonder.


  On her fifteenth day she tired of her own company and started to attend classes again. She found the perceptions of others a refreshing counterpoint to her own, high-speed learning.


  The world seemed to open up around her like a flower; it was a world full of sunlight, of endless avenues of information, of stimulating people.


  She read up on nanobots.


  Body cells were programed to commit suicide. A cell itself manufactured enzymes which cut its DNA into neat pieces, and quietly closed down. The suicide of cells was a guard against uncontrolled
  growthtumorsand a tool to sculpt the developing body: in the womb, the withering of unwanted cells carved fingers and toes from blunt tissue buds. Death was the default state of a
  cell. Chemical signals were sent by the body, to instruct cells to remain alive.


  The nanotechnological manipulation of this process made immortality simple.


  It also made the manufacture of a Lieserl simple.


  Lieserl studied this, scratching absently at her inhabited, engineered arms. She still didnt know why.


  With a boy called Matthew, from her class, she took a trip away from the Housewithout her parents for the first time. They rode a flitter to the shore where shed
  played as a child, twelve days earlier. She found the broken pier where shed discovered mussels. The place seemed less vividless magicaland she felt a sad nostalgia for the
  loss of the freshness of her childish senses.


  But there were other compensations. Her body was strong, lithe, and the sunlight was like warm oil on her skin. She ran and swam, relishing the sparkle of the ozone-laden air in her lungs. She
  and Matthew mock-wrestled and chased in the surf, clambering over each other like young apeslike children, she thought, but not quite with complete innocence . . .


  As sunset approached they allowed the flitter to return them to the House. They agreed to meet the next day, perhaps take another trip somewhere. Matthew kissed her lightly, on the lips, as they
  parted.


  That night she could barely sleep. She lay in the dark of her room, the scent of salt still strong in her nostrils, the image of Matthew alive in her mind. Her body seemed to pulse with hot
  blood, with its endless, continuing growth.


  The next dayher sixteenthLieserl rose quickly. Shed never felt so alive; her skin still glowed from the salt and sunlight of the shore, and there was a hot tension inside
  her, an ache deep in her belly, a tightness.


  When she reached the flitter bay at the front of the House, Matthew was waiting for her. His back was turned, the low sunlight causing the fine hairs at the base of his neck to glow.


  He turned to face her.


  He reached out to her, uncertainly, then allowed his hands to drop to his sides. He didnt seem to know what to say; his posture changed, subtly, his shoulders slumping slightly; before
  her eyes he was becoming shy of her.


  She was taller than him. Visibly older. She became abruptly aware of the still-childlike roundness of his face, the awkwardness of his manner. The thought of touching
  himthe memory of her feverish dreams during the nightseemed absurd, impossibly adolescent.


  She felt the muscles in her neck tighten; she felt as if she must scream. Matthew seemed to recede from her, as if she was viewing him through a tunnel.


  Once again the laboring nanobotsthe damned, unceasing nanotechnological infection of her bodyhad taken away part of her life.


  This time, though, it was too much to bear.


  Why? Why? She wanted to scream abuse at her motherto hurt her.


  Phillida had never looked so old. Her skin seemed drawn tight across the bones of her face, the lines etched deep. Im sorry, she said. Believe me. When
  weGeorge and Ivolunteered for this program, we knew it would be painful. But we never dreamed how much. Neither of us had had children before. Perhaps if we had, wed have been
  able to anticipate how this would feel.


  Im a freakan absurd experiment, Lieserl shouted. A construct. Why did you make me human? Why not some insentient animal? Why not a Virtual?


  Oh, you had to be human. As human as possible . . . Phillida seemed to come to a decision. Id hoped to give you a few more days oflife, normalitybefore
  it had to end. You seemed to be finding some happiness


  In fragments, Lieserl said bitterly. This is no life, Phillida. Its grotesque.


  I know. Im sorry, my love. Come with me.


  Where?


  Outside. To the garden. I want to show you something.


  Suspicious, hostile, Lieserl allowed her mother to take her hand; but she made her fingers lie lifeless, cold in Phillidas warm grasp.


  It was mid-morning now. The Suns light flooded the garden; flowerswhite and yellowstrained up towards the sky.


  Lieserl looked around; the garden was empty. What am I supposed to be seeing?


  Phillida, solemnly, pointed upwards.


  Lieserl tilted back her head, shading her eyes to block out the light. The sky was a searing-blue dome, marked only by a high vapor trail and the lights of habitats.


  No. Gently, Phillida pulled Lieserls hand down from her face, and, cupping her chin, tipped her face flowerlike towards the Sun.


  The stars light seemed to fill her head. Dazzled, she dropped her eyes, stared at Phillida through a haze of blurred, streaked retinal images.


  The Sun. Of course . . .


  Kevan Scholes said, Damn it, Lieserl, youre going to have to respond properly. Things are difficult enough without


  I know. Im sorry. How are you feeling, anyway?


  Me? Im fine. But thats hardly the point, is it? Now come on, Lieserl, the team here are getting on my back; lets run through the tests.


  You mean Im not down here to enjoy myself?


  Scholes, speaking from his safe habitat far beyond the photosphere, didnt respond.


  Yeah. The tests. Okay, electromagnetic first. She adjusted her sensorium. Im plunged into darkness, she said drily. Theres very little free
  radiation at any frequencyperhaps an X-ray glow from the photosphere; it looks a little like a late evening sky. And


  We know the systems are functioning. I need to know what you see, what you feel.


  What I feel?


  She spread her arms and sailed backwards through the air of the cavern. The huge convective cells buffeted and merged like living things, whales in this insubstantial sea of
  gas.


  I see convection fountains, she said. A cave full of them.


  She rolled over onto her belly, so that she was gliding face down, surveying the plasma sea below her. She opened her eyes, changing her mode of perception. The convective honeycomb
  faded into the background of her senses, and the magnetic flux tubes came into prominence, solidifying out of the air; beyond them the convective pattern was a sketchy framework, overlaid. The
  tubes were each a hundred yards broad, channels cutting through the air; they were thousands of miles long, and they filled the air around her, all the way down to the plasma sea.


  Lieserl dipped into a tube; she felt the tingle of enhanced magnetic strength. Its walls rushed past her, curving gracefully. Its wonderful, she said. Im
  inside a flux tube. Its an immense tunnel; its like a fairground ride. I could follow this path all the way round the Sun.


  Maybe. I dont know if we need the poetry, Lieserl. Kevan Scholes hesitated, and when he spoke again he sounded severely encouraging, as if hed been instructed to be nice
  to her. Were glad youre feelingahhappy in yourself, Lieserl.


  My new self. Maybe. Well, it was an improvement on the old; you have to admit that.


  Yes. I want you to think back to the downloading. Can you do that?


  The downloading? Why?


  Come on, Lieserl. Its another test, obviously.


  A test of what?


  Your trace functions. We want to know if


  My trace functions. You mean my memory.


  . . . Yes. He had the grace to sound embarrassed. Think back, Lieserl. Can you remember?


  Downloading . . .


  It was her ninetieth day, her ninetieth physical-year. She was impossibly frailunable even to walk, or feed herself, or clean herself.


  Theyd taken her to a habitat close to the Sun. Theyd almost left the download too late; theyd had one scare when an infection had somehow got through to her and settled into
  her lungs, nearly killing her.


  She wanted to die.


  Physically she was the oldest human in the System. She felt as if she were underwater: she could barely feel, or taste, or see anything, as if she was encased in some deadening, viscous fluid.
  And she knew her mind was failing.


  It was so fast she could feel it. It was like a ghastly reverse run of her accelerated childhood. She woke every day to a new diminution of her self. She had come to dread sleep, yet
  could not avoid it.


  She couldnt bear the indignity of it. Everybody else was immortal, and young; and the AS technology which had made them so was being used to kill Lieserl. She hated those who had put her
  in this position.


  Her mother visited her for the last time, a few days before the download. Lieserl, through her ruined, rheumy old eyes, was barely able to recognize Phillidathis young, weeping woman,
  only a few months older than when she had held up her baby girl to the Sun.


  Lieserl cursed her, sent her away.


  At last she was taken, in her bed, to a downloading chamber at the heart of the habitat.


  Do you remember, Lieserl? Was itcontinuous?


  . . . No.


  It was a sensory explosion.


  In an instant she was young again, with every sense alive and vivid. Her vision was sharp, her hearing impossibly precise. And slowly, slowly, she had become aware of new sensessenses
  beyond the human. She could see the dull infra-red glow of the bellies and heads of the people working around the shell of her own abandoned body, the sparkle of X-ray photons from the Solar
  photosphere as they leaked through the habitats shielding.


  Shed retained her human memories, but they were qualitatively different from the experiences she was accumulating now. Limited, partial, subjective, imperfectly recorded: like fading
  paintings, she thought.


  . . . Except, perhaps, for that single, golden, day at the beach.


  She studied the husk of her body. It was almost visibly imploding now, empty . . .


  I remember, she told Kevan Scholes. Yes, I remember.


  Now the flux tube curved away to the right; and, in following it, she became aware that she was tracing out a spiral path. She let herself relax into the motion, and watched
  the cave-world beyond the tube wheel around her. The flux tubes neighboring her own had become twisted into spirals too, she realized; she was following one strand in a rope of twisted-together
  flux tubes.


  Lieserl, whats happening? We can see your trajectorys altering, fast.


  Im fine. Ive got myself into a flux rope, thats all . . .


  Lieserl, you should get out of there . . .


  She let the tube sweep her around. Why? This is fun.


  Maybe. But it isnt a good idea for you to break the surface; were concerned about the stability of the wormhole


  Lieserl sighed and let herself slow. Oh, damn it, youre just no fun. I would have enjoyed bursting out through the middle of a sunspot. What a great way to go.


  Were not done with the tests yet, Lieserl.


  What do you want me to do?


  One more . . .


  Just tell me.


  Run a full self-check, Lieserl. Just for a few minutes . . . drop the Virtual constructs.


  She hesitated. Why? The systems are obviously functioning to specification.


  Lieserl, you dont need to make this difficult for me. Scholes sounded defensive. This is a standard suite of tests for any AI which


  All right, damn it.


  She closed her eyes, and with a sudden, impulsive stab of will, let her Virtual image of herselfthe illusion of a human body around hercrumble.


  It was like waking from a dream: a soft, comfortable dream of childhood, waking to find herself entombed in a machine, a crude construct of bolts and cords and gears.


  She considered herself.


  The tetrahedral Interface of the wormhole was suspended in the body of the Sun. The thin, searing-hot gas of the convective zone poured into its four triangular faces, so that the Interface was
  surrounded by a sculpture of inflowing gas, a flower carved dynamically from the Suns flesh, almost obscuring the Interface itself. The Solar material was, she knew, being pumped through the
  wormhole to the second Interface in orbit around the Sun; convection zone gases emerged, blazing, from the drifting tetrahedron, making it into a second, miniature Sun around which human habitats
  could cluster.


  By pumping away the gas, and the heat it carried, the Interface refrigerated itself, enabling it to survivewith its precious, fragile cargo of datastores . . .


  The stores which sustained the awareness of herself, Lieserl.


  She inspected herself, at many levels, simultaneously.


  At the physical level she studied crisp matrices of data, shifting, coalescing. And overlaid on that was the logical structure of data storage and access paths which represented the components
  of her mind.


  Good . . . good, Lieserl. Youre sending us good data. How are you feeling?


  You keep asking me that, damn it. I feel


  Enhanced . . .


  No longer trapped in a single point, in a box of bone behind eyes made of jelly.


  What made her conscious? It was the ability to be aware of what was happening in her mind, and in the world around her, and what had happened in the past.


  By any test, she was more conscious than any other humanbecause she had more of the machinery of consciousness.


  She was supremely consciousthe most conscious human who had ever lived.


  If, she thought uneasily, she was still human.


  Good. Good. All right, Lieserl. We have work to do.


  She let her awareness implode, once more, into a Virtual-human form. Her perception was immediately simplified. To be seeing through apparently human eyes was comforting . . . and yet, she
  thought, restrictive.


  Perhaps it wouldnt be much longer before she felt ready to abandon even this last vestige of humanity. And then what?


  Lieserl?


  I hear you.


  She turned her face towards the core.


  There is a purpose, Lieserl, her mother said. A justification. You arent simply an experiment. You have a mission. She waved her
  hand at the sprawling, friendly buildings that comprised the House. Most of the people here, particularly the children, dont know anything about you. They have jobs, goalslives
  of their own to follow. But theyre here for you.


  Lieserl, your experiences have been designedGeorge and I were selected, evento ensure that the first few days of your existence would imprint you with
  humanity.


  The first few days? Suddenly the unknowable future was like a black wall, looming towards her; she felt as out of control of her life as if she was a counter on some immense,
  invisible shoots-and-ladders board.


  I dont want this. I want to be me. I want my freedom, Phillida.


  No, Lieserl. Youre not free, Im afraid; you never can be. You have a goal.


  What goal?


  Listen to me. The Sun gave us life. Without itwithout the other starswe couldnt survive.


  Were a strong species. We believe we can live as long as the starsfor tens of billions of years. And perhaps even beyond that. But weve hadglimpsesof
  the future, the far distant future . . . disturbing glimpses. People are starting to plan for that futureto work on projects which will take millions of years to come to fruition . . .


  Lieserl, youre one of those projects.


  I dont understand.


  Phillida took her hand, squeezed it gently; the simple human contact seemed incongruous, the garden around them transient, a chimera, before this talk of megayears and the future of the
  species.


  Lieserl, something is wrong with the Sun. You have to find out what. The Sun is dying; somethingor someoneis killing it.


  Phillidas eyes were huge before her, staring, probing for understanding. Dont be afraid. My dear, you will live forever. If you want to. You are a new form of human. And you
  will see wonders of which Iand everyone else who has ever livedcan only dream.


  Lieserl listened to her tone, coldly, analyzing it. But you dont envy me. Do you, Phillida?


  Phillidas smile crumbled. No, she said quietly.


  Lieserl tipped back her head. An immense light flooded her eyes.


  She cried out.


  Her mother enfolded her in her arms. The Sun, Lieserl. The Sun . . .


  
    
      The woman Lieserlengineered, distorted, unhappyreceded from my view, her story incomplete.4


      Humans diffused out beyond the Solar System in their bulky, ponderous slower-than-light GUTships. In the increasing fragmentation of mankind, the shock of the Poole wormhole incursion
      fadeddespite the ominous warnings of Superetand it remained a time of optimism, of hope, of expansion into an unlimited future.


      Then the first extra-Solar intelligence was encountered, somewhere among the stars.


      Squeem ships burst into the System, in a shower of exotic particles and lurid publicity. Communication with the Squeem was utterly unlike anything envisaged before their arrival. The
      Squeem didnt count, for instance. But eventually common ground was found.


      The Squeem were aquatic group-mind multiple creatures. They crossed the stars using a hyperdrive system, which was beyond human understanding. They maintained an interstellar network of
      trading colonies.


      The Squeem seemed friendly enough. Trade and cultural contacts were initiated.


      And then, in orbit around every inhabited world in the Solar System, hyperdrive cannon-platforms appeared . . .
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  [image: ] When the Squeem occupation laws were announced, Anna Gage was halfway through a year-long journey into Jove from
  Port Sol. She paged through the news channels, appalled.


  Human space travel was suspended. Wherever the great GUT-ship interplanetary freighters landed they were being broken up. The Poole wormhole fast-transit routes were collapsed. Humans were put
  to work on Squeem projects.


  Resistance had imploded quickly.


  Anna Gageshocked, alone, stranded between worldstried to figure out what to do.


  She was seventy-nine years old, thirty-eight physical. She was a GUTship pilot; for ten years shed carried bulk cargo from the inner worlds to the new colonies clustered around Port Sol
  in the Kuiper Belt.


  Since she operated her ship on minimum overheads, her supplies were limited. She couldnt stay out here for long. But she couldnt return to an occupied Earth and let herself be
  grounded. She was psychologically incapable of that.


  Still outside the orbit of Saturn, she dumped her freight and began a long deceleration.


  She began probing the sky with message lasers. There had to be others out here, others like her, stranded above the occupied lands.


  After a few days, with the Sun still little more than a spark ahead of her, she got a reply.


  Chiron . . .


  She opened up her GUTdrive and skimmed around the orbit of Saturn.


  Chiron was an obscure ice dwarf, a dirty snowball two hundred miles across. It looped between the orbits of Saturn and Uranus, following a highly elliptical orbit. One day the
  gravitational fields of the gas giants would hurl it out of the System altogether.


  It had never been very interesting.


  When Gage approached Chiron, she found a dozen GUTships drifting like spent matches around the limbs of the worldlet. The ships looked as if they were being dismantled, their components being
  hauled down into the interior of the worldlet.


  A Virtualof a mans headrustled into existence in the middle of Gages cabin. The disembodied head eyed Gage in her pilots cocoon. The jostling pixels of his
  head enlarged, as if engorging with blood; Gage imagined data leaking down to the worldlets surface.


  Im Moro. You look clean. He looked about forty physical, with a high forehead, jet black eyebrows, a weak chin.


  Thanks a lot.


  You can approach. Message lasers only; no wideband transmission.


  Of course


  Im a semisentient Virtual. There are copies of me all around your GUTship.


  Im no trouble, she said tiredly.


  Make sure you arent.


  With Moros pixel eyes on her, she brought the GUTship through a looping curve to the surface of the ice moon, and shut down its drive for the last time.


  She stepped out onto the ancient surface of Chiron.


  The ice was a rich crimson laced with organic purple. The suits insulation was good, but enough heat leaked to send nitrogen clouds hissing around her footsteps, and where she walked she
  burned craters in the ice. Gravity was only a few per cent of gee, and Gage, Mars-born, felt as if she might blow away.


  Moro met her in person.


  Youre taller than you look on TV, she said.


  He raised a gun at her. He kept it there while her ship was checked over.


  Then he lowered the gun and took her gloved hand. He smiled through his faceplate. Youre welcome here. He escorted her into the interior of Chiron.


  Corridors had been dug hastily into the ice and pressurized; the wall surfaceChiron ice sealed and insulated by a clear plasticwas smooth and hard under her hand.


  Moro cracked open his helmet and smiled at her again. Find somewhere to sleep. Retrieve whatever you need from your ship. Tomorrow Ill find you a work unit; theres plenty to
  be done.


  Work unit?


  Im not a colonist, she growled. You think well be here that long?


  Moro looked sad. Dont you?


  She found a cabin, a crude cube dug into the ice. She moved her few personal belongings into the cabinVirtuals of her parents on Mars, book chips, a few clothes. Her things looked dowdy
  and old, out of place.


  There were about a hundred people hiding in the worldlet. Fifty had come from a Mars-Saturn liner; the rest had followed in ones and twos aboard fugitive GUTship freighters,
  like Gage herself. There were no children. Except for the liner passengersmostly business types and touriststhe colonists of Chiron were remarkably similar. They were wiry-looking,
  AntiSenescence-preserved, wearing patched in-ship uniforms, and they bore expressionsuneasy, huntedthat Gage recognized. These were pilots. They feared, not discovery or death, but
  grounding.


  The drives of some of the ships were dismounted and fixed to the surface, to provide power. The colonists improvised plants for air processing and circulation, for heating and for AS treatments.
  Crude distilleries were set up, with tubing and vessels cannibalized from GUTdrive motors.


  Gage dug tunnels, tended vegetables, lugged equipment from GUTships of a dozen incompatible designs into the ice.


  It was hard work, but surprisingly satisfying. The ache in her muscles enabled her to forget the worlds beyond Chiron, places she was coming to suspect she would never see again.


  This was her home now, her Universe.


  Two years limped by. The Chiron colony remained undiscovered. The grip of the Squeem occupation showed no sign of relaxing.


  A mile below the surface the colonists dug out a large, oval chamber. The light, from huge strips buried in the translucent walls, was mixed to feel like sunlight, and soon there was a smell of
  greenery, of oxygen. People established gardens in synthesized soil plastered around the walls, and built homes from the ancient ice. The homes were boxes fixed to the ends of ice pillars; homes
  sprouted from the walls like flower-stalks.


  Each dawn arrived with a brief flicker, a buzz as the strip-lights warmed up, then a flood of illumination. Gage would emerge from her cabin, nude; she could look down the length of her
  home-pillar at a field of cabbages, growing in ice as old as the Solar System.


  It was like being inside a huge, gleaming egg. She missed Mars, the warm confines of her pilot cocoon.


  The colonists monitored the news from the occupied worlds. There seemed to be no organized resistance; the Squeems action had been too unexpected, too sudden and
  complete. As far as the colonists knew they were the only free humans, anywhere.


  But they couldnt stay here forever.


  They held a meeting, in an amphitheater gouged out of the ice. The amphitheater was a saucer-shaped depression with tiered seats; straps were provided to hold the occupants in place. As she sat
  there Gage felt a little of the cold of the worldlet, of two hundred miles of ice, seep through the insulation into the flesh of her legs.


  Some proposed that the colony should become the base for a resistance movement. But if the massed weaponry of the inner planets hadnt been able to put up more than a token fight against
  the Squeem, what could one ad-hoc colony achieve? Others advocated doing nothingstaying here, and waiting until the Squeem occupation collapsed of its own accord.


  If it ever did, Gage thought morosely.


  A woman called Maris Mackenzie released her belt and drifted up to the amphitheaters focal point. She was another pilot, Gage saw; her uniform was faded but still recognizable. Mackenzie
  had a different idea.


  Lets get out of this System and go to the stars, she said.


  There was a ripple of laughter.


  How?


  One day Saturn or Uranus is going to throw this ice dwarf out of the System anyway, Maris Mackenzie said. Lets help it along its way. We use the GUTdrive modules to
  nudge it into a close encounter with one of the giants and slingshot out of the System. Thenwhen we already have escape velocitywe open up a bank of GUTdrives and push up to a quarter
  gee. We can use water-ice as reaction mass. In three years well be close to lightspeed


  Yes, but where would we go?


  Mackenzie was tall, thin, bony; her scalp was bald, her skull large and delicate: quite beautiful, like an eggshell, Gage thought. Thats easy, Mackenzie said. Tau
  Ceti. We know there are iron-core planets there, butaccording to the Squeem datano advanced societies.


  But we dont know if the planets are habitable.


  Mackenzie spread her thin arms theatrically wide. We have more water, here in the bulk of Chiron, than in the Atlantic Ocean. We can make a world habitable.


  The Squeem will detect us when we open up the drives. They can outrun us with hyperdrive.


  Yes, said Mackenzie patiently, but they wont spot us until after the slingshot. By then well already have escape velocity. To board us, the Squeem would have
  to match our velocity in normal space. Weve no evidence theyve anything more powerful than our GUTdrives, for normal spaceflight. So they couldnt outrun us; even if they
  bothered to pursue us they could never catch us.


  How far is Tau Ceti? It will take years, despite time dilation


  We have years, Mackenzie said softly.


  A bank of cannibalized GUTdrive engines nudged Chiron out of orbit. It took three years for the ice dwarf to crawl to its encounter with Saturn.


  The time went quickly for Gage. There was plenty of work to do. Sensors were ripped from the GUTships and erected in huge, irregular arrays over the ice-ships surface, so they could watch
  for pursuit. Inside the ice cave, the colonists had to take apart their fancy zero-gee homes on stalks. One side of the chamber was designated the floor, and was flattened out; squat igloos were
  erected across the newly leveled surface. The vegetable farms were reestablished on the floor and on the lower slopes of the walls of the ice cave.


  The colonists gathered on the surface to watch the Saturn flyby.


  Gage primed her helmet nipple with whisky from one of the better stills. She found a place away from the rest, dug a shallow trench in the ice, and lay in it comfortably; vapor hissed softly
  around her, evoked by her leaked body heat.


  Huge storms raged in the flat-infinite cloudscape of Saturn. The feathery surfaces of the clouds looked close enough to touch. Rings arched over Chiron like gaudy artifacts, unreasonably sharp,
  cutting perceptibly across the sky as Gage watched. It was like a slow ballet, beautiful, peaceful.


  Saturns gravitational field grabbed at Chiron, held it, then hurled it on.


  Chirons path was deflected towards the Cetus constellation, out of the plane of the Solar System and roughly in the direction of the Andromeda Galaxy. The slingshot accelerated the
  worldlet to Solar escape velocity. The encounter left the vast, brooding bulk of Saturn sailing a little more slowly around the remote Sun.


  A week past the flyby the bank of GUTdrive engines was opened up.


  Under a quarter gee, Gage sank to the new floor of the ice cave. She looked up at the domed ceiling and sighed; it was going to be a lot of years before she felt the exhilarating freedom of
  freefall again.


  A week after that, riding a matchspark of GUTdrive light, the Squeem missile came flaring out of the plane of the System. It was riding a full gee.


  The countdown was gentle, in a reassuring womans voice.


  Gage lay with Moro in the darkness of her igloo. She cradled him in the crook of her shoulder; his head felt light, delicate in the quarter-strength gravity.


  So we got two weeks head start, she said.


  Well, wed hoped for longer


  A lot longer.


  but they were bound to detect the GUTdrive, Moro said. It could have been worse. The Squeem must have cannibalized a human ship, to launch so quickly. So the
  missiles drive has to be human-rated, limited to a one-gee thrust.


  The Squeem had evidently been forced to concur with Mackenzies argument, that pursuit with a hyperdrive ship was impossible; only another GUTdrive ship could chase Chiron, crawling after
  the rogue dwarf through normal space.


  The womans voice issued its final warnings, and the countdown reached zero.


  The ice world shuddered. Gage felt as if a huge hand were pressing down on her chest and legs; suddenly Moros head was heavy, his hair prickly, and the ice floor was hard and lumpy under
  her bare back. The crown of her igloo groaned, and for a moment she wondered if it would collapse in on them.


  The bank of GUTdrive pods had opened up, raising Chirons acceleration to a full gee, to match the missile.


  If Mackenzies analysis was correct, Chiron couldnt outrun the missile, and the missile couldnt overtake Chiron. It was a stalemate.


  Gage stroked the muscles of Moros chest. Its actually a neat solution by the Squeem, she murmured. The pursuit will take years to play out, but the missile
  must catch us in the end.


  Moro pushed himself away from her, rolled onto his front, and cupped her chin in his hands. Youre too pessimistic. Were going to the stars.


  No. Just realistic. What happens when we get to Tau Ceti? We wont be able to decelerate, or the missile will catch us. Although we may survive for years, the Squeem have destroyed
  us.


  Moro wriggled on the floor, rubbing elbows which already looked sore from supporting his weight in the new thrust regime. He pulled at his lip, troubled.


  Gage let herself get pregnant by Moro. The zygote was frozen, placed with a small store of others.


  It was only after the storage of her zygote that Gage questioned her own motives in conceiving. How long was she expecting to be here? What kind of future did she think any of them could hope
  for?


  Six months later the missile increased its acceleration to two gee.


  The Squeem had been smart, Gage decided; theyd given the missile the ability to redesign itself in flight.


  The colonists held another meeting to decide what to do. This time they sat around on the bare floor of their darkened ice cave; their elegant zero-gee amphitheater was suspended, uselessly,
  high on one wall of the cave.


  Some wanted to stand and fight. But they had nothing to fight with. And Chiron, with its cargo of humanity, must be much more fragile than the hardened missile.


  A few wanted to give up. They were still only fifty light days from the Sun. Maybe they could surrender, and return to the occupied worlds.


  But most couldnt stand the idea; it would be better to die. Anyway, a semisentient Squeem missile was unlikely to take prisoners.


  They voted to run, at two gee.


  They had to rebuild their colony again. Drone robots crawled over the battered surface of the ice world, hauling water-ice to the GUTdrive engines. Shields billowed wings of electromagnetic flux
  around the ice dwarf; they would soon be running at close to light-speed, and the thin stuff between the stars would hit Chiron like a wall.


  The beautiful ice cave was abandoned. It wouldnt be able to withstand the stress of two gravities. More tunnels were dug through the ice; new homes, made hemispherical for maximum
  strength, were hollowed out. The colonists strung lights everywhere, but even so Gage found their new warren-world gloomy, claustrophobic. She felt her spirits sinking.


  The drives were ramped up to two gee in a day.


  Only the strongest could walk unaided. The rest needed sticks, or wheelchairs. Broken bones, failing knees and ankles, were commonplace. Those like Gage whod grown up on low-gravity
  worlds, or in freefall, suffered the most. The improvised AS units were forced to cope with a plague of failing hearts and sluggish circulations.


  It was like growing old, in twenty-four hours.


  Gage and Moro attempted sex, but it was impossible. Neither could support the weight of the others body. Even lying side by side, facing each other, was unbearable after a few minutes.
  They touched each other tenderly, then lay on their backs in Moros cavern, holding hands.


  After three more months Maris Mackenzie came to see Gage. Mackenzie used a wheelchair; her large, fragile, beautiful bald head lolled against the back of the chair, as if the
  muscles in her neck had been cut.


  The missile is changing again, Mackenzie said. Its still maintaining its two-gee profile, but its drive is flaring spasmodically. We think its redesigning its
  drive; its going to move soon to higher accelerations still. Much higher.


  Gage lay on her pallet; she felt as if she could feel every wrinkle in the ice world under her aching back. You cant be surprised. It was just a question of time.


  No. Mackenzie smiled weakly. I guess Ive screwed us up. We could have just stayed in our quiet orbit between Saturn and Uranus, not bothering anybody, flying around
  in that beautiful freefall ice cavern.


  The Squeem would have found us eventually.


  Were using up so much of our water. It breaks my heart. My beautiful ocean, thrown away into space, wasted. But we can go faster. We can still outrun the damn thing.


  Gage knew that was true.


  Once GUTenergy had fueled the expansion of the Universe itself. In the heart of each GUTdrive Chiron ice was compressed to conditions resembling the initial singularitythe Big Bang. The
  fundamental forces governing the structure of matter merged into a single, Grand-Unified-Theory superforce. When the matter was allowed to expand again, the phase energy of the decomposing
  superforce, released like heat from condensing steam, was used to expel Chiron matter in a rocket action.


  But none of that made a difference.


  Gage sighed. Weve already abandoned half our tunnels because of tiny gradients we didnt even notice under one gee. Were slowly dying, under two gee, despite the AS
  units. We cant take anymore. I guess this latest maneuver of the missile will be the end for us.


  Not necessarily, Mackenzie said. I have another idea. Gage turned her head slowly; she had to treat her skull as delicately as a china vase. Your last one was
  a doozie. What now?


  Downloading.


  It wasnt a universally popular option. On the other hand, the alternative was death.


  Eighty chose to survive, as best they could.


  When her turn came Gage made her way, alone, to the modified AS machine at the heart of their warren of tunnels. The robot surgeon delicately implanted a sensor pad into her corpus callosum, the
  bridge of nervous tissue between the two hemispheres of her brain. It also, discreetly, pressed injection-pads against her upper arms.


  All around her, in the improvised infirmary, people were dying, by choice.


  So was Gage, if truth be told. All that would survive of her would be a copy, distinct from her.


  The callosum sensor would download a copy of her consciousness in about eight hours. Gage returned to her cavern, lay on her back with a sigh, and fell asleep.


  She opened her eyes.


  She wasnt hurting anymore. She was in zero gee. It felt delicious, like swimming in candy floss. She was in the ice caveno, a Virtual reconstruction of the cave; the walls and
  house-stalks were just a little too smooth and regular. No doubt the realism of detail would return as their minds worked at this shared world.


  Moro approached her; hed resumed the crude disembodied-head Virtual form Gage had first encountered. Hi. He grinned.


  I just died.


  Moro shrugged. Tell me about it. Were all stored inside the shelter now. This was a hardened radiation shelter theyd built hurriedly into the heart of the ice world;
  it contained a solid-state datastore to support their new Virtual existence, what was left of their vegetation, their precious clutch of human zygotes embedded in ice. Our bodies have been
  pulped, the raw material stored in a tank inside the shelter.


  Youve a way with words.


  . . . Were up to a thousand gee, Moro said.


  Gages Virtual reflexes hadnt quite cut in, so she made her mouth drop open. A thousand?


  Thats what the missile is demanding of us. All our tunnels have collapsed.


  I never liked them anyway.


  And the drones are having to strengthen the structure of Chiron itself; the thing wasnt built for this, and could collapse under the stress.


  At a thousand gee, the time-dilation factor they would pile up would be monstrous. Gage found herself contemplating that, her growing isolation from home in space and time, with no more than a
  mild detachment.


  Gage rubbed Virtual hands over her arms. Her flesh felt rubbery, indistinct; it was like being mildly anesthetized. Perhaps she was, in some Virtual way.


  Come on, she said. Lets see what the food is like here.


  The chase settled down to stalemate again.


  Gage sat under (a Virtual image of) the sky, watching starlight bend itself into a bow around the ship. It was a beautiful sight; it reminded her of Saturns rings.


  Their speed was already so close to that of light that time was passing a thousand times as quickly inside Chiron as beyond it. Everyone Gage knew in the Solar System must be long dead, despite
  AS treatment.


  She wondered if the Squeem occupation still endured. Maybe not. Maybe humans had hyperdrive ships of their own by now.


  This solitary drama might be the last, meaningless act of a historical tragedy, yet to play to its conclusion.


  Most of the eighty had retreated to Virtual playgrounds, sinking into their own oceanic memories, oblivious of the Universe outside, isolated even from each other.


  But Gage was still out here.


  New problems were looming, she thought.


  She sought out Maris Mackenzie.


  Were going bloody fast, she said.


  I know. Maris Mackenzie looked lively, interested. This is the way to travel between the stars, isnt it? Carrying live, fragile humans through normal space across
  interstellar distances was always a pipedream. Humans are bags of water, unreasonably fragile. A starship is nothing but plumbing. Humans crap inordinate amounts, endless mountains
  of


  Yes, said Gage patiently, but we still cant stop. Where are we going? Tau Ceti is long behind us. And were heading out of the plane of the ecliptic, remember;
  were soon going to pass out of the Galaxy altogether.


  Um. Mackenzie looked thoughtful. What do you suggest?


  Gage set up a simulation of her old freighters pilot cocoon; for subjective days she reveled in the Virtual chamber, home again.


  But she got impatient. Her control and speed of reaction were limited.


  She dismissed the cocoon and found ways to interface directly with the sensors of Chiron, internal and external.


  The GUTdrive felt like a fire in her belly; the sensor banks, fore and aft, were her eyes.


  It was odd and at first she ached, over all her imaginary body; but gradually she grew accustomed to her new form. Sometimes it felt strange to return to a standard-human configuration. She
  found herself staring at Moro or Mackenzie, still seeing arrays of stars, the single, implacable spark of pursuing GUTlight superimposed on their faces.


  Gage had been a good pilot. She was prepared to bet she was a better pilot than the Squeem missile. If she learned to pilot Chiron, maybe she could find a way to shake off the missile.


  She searched ahead, through the thinning star-fields at the edge of the Galaxy. She had to find something, some opportunity to trick the Squeem missile, before they left the main disc.


  The black hole and its companion star lay almost directly in the path of Chiron.


  The hole was four miles across, with about the mass of the Sun. Its companion was a red giant, vast and cool, its outer layers so rarefied Gage could see stars beyond its bulk.


  Gage had found her opportunity.


  She summoned Maris Mackenzie. A pale Virtual of Mackenzies disembodied head floated over an image of the hole and its companion.


  The hole raised tides of light in the giant. Material snaked out of the giant in a huge, unlikely vortex which marched around the giants equator. The vortex fueled an accretion disc
  around the hole, a glowing plane of rubble that spanned more than Earths orbit around its Sun.


  Some of the giants matter fell directly into the hole. The infall was providing the hole with angular momentummaking it spin faster. Because of the infall the hole was rotating
  unusually fast, thirty times a second.


  Hear me out, Gage said.


  Go on, said Maris Mackenzie.


  If a black hole isnt spinningand its unchargedthen it has a spherical event horizon.


  Right. Thats the Schwarzschild solution to Einsteins equations. Spherically symmetric


  But if you spin the hole, things get more complicated. It was called the Kerr-Newman solution. The event horizon retreats in, a little way. And outside the event horizon
  there is another region, called the ergosphere.


  The ergosphere cloaked the event horizon. It touched the spherical horizon at its poles, but bulged out at the equator, forming a flattened spheroid.


  The greater the spin, the wider the ergosphere, Gage said. The hole ahead is four miles across. Its spinning so fast that the depth of the ergosphere at the equator
  is a hundred and forty yards.


  Mackenzie looked thoughtful. So?


  We cant enter the event horizon. But we could enter the ergosphere, or clip it, and get away safely.


  Um. Inside the ergosphere we would be constrained to rotate with the hole.


  Thats the plan. I want to flyby, clipping the ergosphere, and slingshot off the black hole.


  Mackenzie whistled. Pixels fluttered across her face, as she devoted processing power to checking out Gages proposal. It could be done, she said eventually. But we
  would have a margin of error measured in yards. It would require damn fine piloting.


  Im a damn fine pilot. And we can take a lot of stress, remember. Its not as if we have to protect anyone living.


  Why do you want to do this?


  Because, Gage said, the missile will follow me through the ergosphere. But after weve passed through, the hole will have been changed. The missile wont be able
  to work out how . . .


  Well have to get consent to this from the others. The eighty


  Come on, Gage said. Most of them have retreated into their own Virtual heads. Theres hardly anybody out here, still thinking, save you and me.


  Slowly, Mackenzie smiled.


  For Gages scheme to work, the speed of Chiron would have to be raised much higher. When Chiron flew by the hole it would need an angular momentum comparable to that of
  the hole itself. So the drones ravaged Mackenzies frozen ocean, hurling the stuff of Chiron into the GUTdrives.


  Chiron approached the lightspeed limit asymptotically.


  By the time the hole approached, Chirons effective mass had reached about a tenth of the Suns. For every second passing in its interior, a hundred years wore away outside.


  Ahead of her, the radiation from the black holes accretion disc was Doppler-shifted to a lethal sleet. Massive particles tore through the neural nets which comprised her
  awareness. She felt the nets reconfigure, healing themselves; it was painful and complex, like bone knitting.


  Behind her the redshifted emptiness was broken only by the patient, glowering spark of the Squeem missile.


  The black hole was only seconds away. She could make those seconds last a Virtual thousand years, if she wished.


  In these last moments, she was assailed by doubt. Nobody had tried this maneuver before. Had she destroyed them all?


  Gage let her enhanced awareness pan through the bulk of Chiron. Years of reaction-mass plundering had reduced the ice dwarf to a splinter, but it would survive to reach the lip of the black
  holeand so would its precious cargo, the awareness of eighty downloaded humans, the canister containing their clutch of frozen zygotes. That canister felt like a child, inside her womb of
  ice.


  Enough.


  She reduced her clock-speed to human perception. The black hole flew at her face


  The misty giant companion star ballooned over Gages head, its thin gases battering at her face.


  Chirons lower belly dipped fifty yards into the ergosphere. The gravitational pull of the hole gripped her. It felt like pliers in her gut. She was hurled around; she was a helpless child
  in the grip of some too-strong adult. The fabric of Chiron cracked; Solar System ice flaked into this black hole, here on the edge of the Galaxy, flaring X-radiation as it was crushed.


  Then the gravity grip released. The hole system was behind her, receding. The pit dug in spacetime by the holes mass felt like a distant, fading ache.


  She watched the patient GUTspark of the Squeem missile as it approached the hole. It matched her path almost exactly, she saw with grudging admiration.


  The missile grazed the lip of the hole. There was a flare of X-radiation.


  The GUTspark was gone.


  Its worked. By Lethe, after all these years, its worked.


  Suddenly Gage felt utterly human. She wanted to cry, to sleep, to be held.


  Cydonia, her home arcology, was an angular pyramid, huge before her, silhouetted against the light of the shrunken Sun. The ambient Martian light was like a late sunset, with
  the arcology drenched in a weak, deep pink color; against its surface its windows were rectangles of fluorescent light glowing a harsh pearl gray, startlingly alien.


  Her boots had left crisp marks in the duricrust.


  Gage wasnt nostalgic, usually, but since the hole flyby she had felt the need to retreat into the scenes and motifs of her childhood.


  Moro and Mackenzie met her on this simulated Martian surface.


  It was simple, she said.


  Mackenzie smiled.


  Moro growled. Youve told us.


  We took so much spin from the black hole that we almost stopped it rotating altogether. It became a Schwarzschild hole. Without spin, its event horizon expanded, filling up the equatorial
  belt where the ergosphere had been.


  Chiron had clipped the ergosphere safely. The missile, following Chirons trajectory exactly, had fallen straight into the expanded event horizon.


  The long chase was over.


  I guess the missile wasnt an expert on relativistic dynamics after all, Mackenzie said.


  But were not so smart either, Moro said sourly. After all were still falling out of the Galaxyeven faster man before the hole encounter, in fact. A
  million years pass for every month we spend in here; we might be the only humans left alive, anywhere. He looked down at his arms, made the pixels swell absurdly. If you can call this
  life. And we dont have enough reaction mass left to slow down. Well, space pilot Gage, where are we heading now?


  Gage thought about it. They could probably never return to their home Galaxy. But there were places beyond the Galaxy, massive stars and black holes that a pilot could use to decelerate, if she
  was smart enough.


  And if they could find a place to stop, they could rest. Maybe Gages awareness could be loaded back into some flesh-and-blood simulacrum of a human form. Or maybe not; maybe the role of
  Gage and the rest would simply be to oversee the construction of a new world fit for her child, and the other frozen zygotes.


  She smiled. At this speed, well be there in a couple of subjective months.


  Where?


  Andromeda . . .


  
    
      Even under the oppressive Squeem occupation, humans learned much.


      They learned, for example, that much of the Squeems high technologytheir hyperdrive, for instancewas not indigenous. It was copied, sometimes at
      second or third hand, based on the designs of an older, more powerful species . . .


      It was the first time, Eve said, that the name Xeelee entered human discourse.


      I shuddered.
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  [image: ] I still get tourists out here, you know. Even though its been so long since I was a hero. But then,
  Im told, these days the reopened Poole wormholes will get you from Earth to Miranda in hours.


  Hours. What a miracle. Not that these tourist types appreciate it. Dont get me wrong, I dont mind the company. It just bugs me that every last one, after hes finished
  looking over my villa built into the five-mile cliffs of Miranda, turns his face up to the ghostly blue depths of Uranus, and asks the same dumb question:


  Say, buddy, how come you use a fish tank for a toilet?


  But Im a good host, and I merely smile and snap my fingers. After a while, my battered old buttlebot limps in with a bottle of valley bottom wine, and I settle back and begin:


  Well, my friend, I use the fish tank for a toilet for the same reason you would. Because my boss used to live in it.


  And thats how I got where I am today.


  By working for a bunch of fish, I mean, not pissing in the tank. Although I dont know what stopped me from doing just that by the time we reached Goobers Star
  eight months out from Earth.


  The resolution, Jones, the resolution! The shoal of Squeem darted anxiously around their tank, griping at me from the translator box taped to one glass wall.


  I put down the spare tank Id been busy scraping out, and blinked across the cluttered little cabin. The buttlebotyes, the same one, squeaky-clean in those daysscuttled past,
  humming happily in its chores. I picked my way to the control panel. I got out my adjustable spanner and gingerly tweaked the fiddly little enhancement vernier. Like most Xeelee-based technology it
  was too fine for human fingers. The secretive Xeelee evidently have great brains but tiny hands. Then again, some people havent managed to evolve hands at all, I reflected, as the Squeem
  flipped around in their greenish murk.


  Ah, enthused the Squeem as the monitors sharpened up. Our timing is perfect.


  I gloomily considered a myriad beautiful images of two things I didnt want much to be close to: Goobers Starabout G-type, about two Earth orbits away, and about to nova; and
  a planet full of nervous Xeelee.


  And the most remarkable feature of the whole situation was that we werent running for our lives. In fact, we were going to get closera lot closerdrawn mothlike by the greed
  of the Squeem for stolen Xeelee treasure.


  The buttlebot squeezed past my leg, extended a few pseudopodia, and began pushing buttons with depressing enthusiasm. I sighed and turned back to my fish tank. At least I had one up on the
  bot, I reflected; at least I was getting paid. Although, like most of the rest of humanity at that time, I hadnt exactly had a free choice in the nature of my employment


  The Squeems rasp broke into my thoughts. Jones, our planet-fall is imminent. Please prepare the flitter for your descent.


  Your descent. Had they said your descent? I nearly dropped the fish tank.


  Carefully, I got up from my knees. Into Lethes waters with that. I defiantly straightened my rubber gloves. No way. The Xeelee wouldnt let me past the orbit of
  the moons


  The Xeelee will be fully occupied with their flight from the imminent nova. And your descent will be timed to minimize your risk.


  Thats a lot of you and your,  I observed witheringly. Show me where my contract says Ive got to do this.


  Can fish be said to be dry? The Squeem said drily, That will be difficult as you havent got a contract at all.


  They had a point. I reluctantly took off my pinafore and began to tug at the fingers of my rubber gloves. The buttlebot smugly opened up the suit locker. You ought to send that little tin
  cretin, I said; and the Squeem replied, We are.


  I swear to this day that buttlebot jumped.


  And so the buttlebot and I found ourselves drifting through a low orbit over the spectacular Xeelee landscape. We watched morosely as the main ship pulled away from the tiny,
  human-design flitter, and wafted our employer off to the comparative safety of the far-side of one of the planets two moons.


  My work for the Squeem, roughly speaking, was to do any fiddly, dirty, dangerous jobs the buttlebot wasnt equipped for, such as to clean out fish tanks and land on hostile alien planets.
  And me, a college graduate. Of course, the role of humanity at that time was roughly equivalent.


  It isnt that the Squeemor any of the other races out therewere any brighter than we were or better or even much older. But they had something we didnt, and
  hadthenno way of getting our hands on.


  And that was stolen Xeelee technology. For instance the hyperdrive, scavenged by the Squeem from a derelict Xeelee ship centuries earlier, had been making that fishy races fortune ever
  since. Tools and gadgets of all kinds, on which a Galactic civilization had been based. And all pilfered, over millions of years, from the Xeelee.


  I use the word civilization loosely, of course. Can it be used to describe what exists out therea ramshackle construct based on avarice, theft and the subjugation of junior races like
  ourselves?


  We began our descent. The dark side of the Xeelee world grew into a diamond-studded carpet: fantastic cities glittered on the horizon. The Xeeleeso far ahead, they make the rest
  of us look like tree-dwellers. Secretive, xenophobic. Not truly hostile to the rest of us; merely indifferent. Get in their way and you would be rubbed aside like a mote in the eye of a god.


  And I was as close to them as any sentient being had ever got, probably. Nice thought.


  Yes, like gods. But very occasionally careless. And that was the basis of the Squeems plan that day.


  We dropped slowly. The conversation left a lot to be desired. And the surface of the planet blew off.


  I recoiled from the sudden light at the port, and the buttlebot jerked us down through the incredible traffic. It looked as if whole cities had detached from the ground and were fleeing upwards,
  light as bubbles. The flitter was swept with shifting color; we were in the down elevator from Heaven.


  Abruptly as it had risen, the Xeelee fleet was past. Immense, night-dark wings spread over the doomed planet for a moment, as if in farewell; and then the fleet squirted without fuss into
  infinity. Evidently, we hadnt been noticed.


  The flitter moved in looser arcs now towards the surface. I took over from the buttlebot and began to seek out a likely landing place. We skimmed over a scoured landscape.


  From behind the darkened planets twin moons, the valiant Squeem poked their collective nose. The nova is imminent; please make haste with your planetfall.


  Thanks. Now get back in your tin and let me concentrate. I wrestled with the flitters awkward controls; we lurched towards me ground. I cursed the Xeelee under my breath; I
  thought of fish pie; I didnt even much like the buttlebot. The last thing I needed at a time like that was a reminder that what I was doing was about as clever as looting a house on fire.
  Get in after the owners have fled; get out before the roof caves in. The schedule was kind of tight.


  Finally, we thumped down. Reproachfully, the buttlebot uncoiled its pseudopodia from around a chair leg, let down the hatch and scuttled out. Already suited up, I grabbed a data desk and
  flashlight laser, and staggered after it. That descent hadnt done me a lot of good either, but in the circumstances I preferred not to hang around.


  I emerged into a bonelike landscape. The noise of my breath jarred in the complete absence of life. I imagined the planet trembling as its bloated sun prepared to burst. It wasnt a happy
  place to be.


  Id put us down in the middle of a village-sized clump of buildings, evidently too small or remote to lift with the rest of the cities. In a place like this we had our best chance of
  coming across something overlooked by the Xeelee in their haste, some toy that could revolutionize the economies of a dozen worlds.


  Listen, Im serious. It had happened before. Although any piece of junk that would satisfy the Squeem and let me get out of there would do for me.


  The low buildings gaped in the double shadows of the moonlight. The buttlebot scurried into dark places. I ran my hand over the edge of a doorway, and came away with a fine groove in a glove
  finger. The famous Xeelee construction material: a protons width thick, about as dense as glass wool, and as strong as Life itself. And no one had a clue how to make or cut it. Nothing new;
  a familiar miracle.


  The buttlebot buzzed past excitedly, empty-handed. The vacant place was soulless; there was nothing to evoke the people who had so recently lived here. The thorough Xeelee had even evacuated
  their ghosts.


  Squeem, this is a waste of time.


  I estimate some minutes before you should ascend. Please proceed; I am monitoring the star.


  I feel so secure knowing that. I tried a few more doorways. The flashlight laser probed emptiness.Until, in the fourth or fifth building, I found something.


  The artifact, dropped in a corner, was a little like a flower. Six angular petals, which looked as if they were made of Xeelee sheeting, were fixed to a small cylindrical base; the whole thing
  was about the size of my open hand. An ornament? The readings from my data deskphysical dimensions, internal structuredidnt change as I played with the toy in the light of the
  flashlight laser. Half the base clicked off in my hand. Nothing exciting happened. Well, whatever it was, maybe it would make the Squeem happy and I could get out.


  I took it out into the moonlight. Squeem, are you copying? I held it in the laser beam, and twisted the base on or off.


  The Squeem jabbered excitedly. Jones! Please repeat the actions performed by your opposable thumb, and observe the data desk. This may be significant.


  Really. I clicked the base on and off, and inspected the exposed underside in the laser light. No features. But a readout trembled on the data desk; the mass was changing.


  I experimented. I took away the torch: the change in mass, a slow rise, stopped. Shine the torch, and the mass crept up. And when I replaced the base, no change with or without the torch.
  Hey, Squeem, I said slowly, are you thinking what Im thinking?


  Jones, this may be a major find.


  I watched the mass of the little flower creep up in the light of the torch. It wasnt muchabout an ounce per second, to be exactbut it was there. Energy to mass,
  right? Direct conversion of the radiant energy of the beam. And the damn thing wasnt even warm in my hand.


  I clicked the base back into place; the flowers growth stopped. Evidently, the base was a key; remove it to make the flower work. The Squeem didnt remark on this; for some reason,
  I didnt point it out. Well, I wasnt asked.


  Jones, return to the flitter at once. Take no further risks in the return of the artifact.


  That was what I wanted to hear. I ran through the skull-like town, clutching the flower. The buttlebot scurried ahead. I gasped out, Hey, this must be what they use to manufacture their
  construction material. Just stick it out in the sunlight, and let it grow. Presumably the petals, as well as being the end product, were the main receptors of the radiant energy. In which
  case, the area growth would be exponential. The more area you grow, the more energy you receive; and the more energy you receive, the more area you grow, and . . .


  I thought of experiments to check this out. Listen, I had in my hand a genuine piece of Xeelee magic; it caught my imagination. Of course, the Squeem would be taking the profits. I considered
  ways to steal the flower . . .


  My feet itched; they were too close to a nova. I had other priorities at that point. I stopped thinking and ran.


  We bundled into the flitter; I let the buttlebot lift us off, and stored the Xeelee flower carefully in a locker.


  The lift was bumpy: high winds in the stratosphere. A spectacular aurora shivered over us. Squeem, are you sure youve done your sums right?


  There is an inherent uncertainty in the behavior of novae, the Squeem replied reassuringly. We reached orbit; the main ship swam towards us. After all, the Squeem
  lectured on, a nova is by definition an instability. However I am confident we have at least five minutes before


  At once, three events.


  The moons blazed with light.


  The Squeem shut up.


  The main ship turned from a nearby cylinder into an arrow of light, pointing at the safety of the stars.


  Five minutes? You dumb fish.


  The buttlebot worked the controls frantically, unable to comprehend the abrupt departure of the Squeem. The nova had come ahead of schedule; the twin moons reflected its sick glory. We were
  still over the dark side of the planet, over which screamed a wind that came straight from the furnaces of a medieval hell. On the day side, half the atmosphere must already have been blasted
  away.


  The flitter was a flimsy toy. I estimated we had about ten minutes to sunrise.


  My recollection of the first five of those minutes is not clear. I do not pretend to be a strong man. I remember an image of the walls of the flitter peeling back like burnt flesh, the soft
  interior scoured out . . .


  Leaving one object, one remnant, spinning in a cloud of metal droplets.


  I realized I had an idea.


  I grabbed the Xeelee flower from its locker, and wasted a few more seconds staring at it. The only substance within a million miles capablemaybeof resisting the
  nova, and it was the size of my palm. I had to grow it, and fast. But how?


  My brain chugged on. Right. One way. But would there be time? The flowers activating base came off, and went into a suit pocket.


  The buttlebot was still at the controls, trying to complete its rendezvous with a vanished ship. If thered been time, I might have found this touching; as things were, I knocked it aside
  and began entering an emergency sequence. My thinking was fuzzy, my gloved fingers clumsy, and it took three tries to get it right. You can imagine the effect on my composure.


  Now I had about a minute to get to the back of the vessel. I snapped closed my visor and de-cycled the airlock. I failed to observe the mandatory safety routines, thus voiding the
  manufacturers guarantees. The buttlebot clucked nervously about the cabin.


  Clutching the Xeelee flower, I pulled into space and set off one-handed.


  I couldnt help looking down at the stricken planet. Around the curve of the world, the air rushing from the day side was gathering into a cyclone to end all cyclones; clouds swarmed like
  maggots, fleeing the boiling oceans. A vicious light spread over the horizon.


  Followed by the confused buttlebot, I made it to the reactor dump hatch. In about thirty seconds, the safety procedure I had set up should funnel all the flitters residual fusion energy
  out through the hatch into space, in one mighty squirt. Except, the energy pulse wasnt going to reach free space; it would all hit the Xeelee flower, which I was going to fix into place over
  the hatch.


  Right. Fix it. With what? I fumbled in my suit pockets for tape. A piece of string. Chewing gum. My mind emptied. The buttlebot scuttled past, intent on some vital task.


  I grabbed it, and wrapped the flower in one of its pseudopodia. Listen, I screamed at it, stay right here. Got it? Hold it for five seconds, please, thats all I
  ask.


  No more time. I scrambled to the far side of the flitter.


  Five seconds isnt long. But that five seconds was long enough for me to notice the brightening of the encroaching horizon. Long enough to note that I was gambling my
  life on a few more or less unfounded assumptions about the Xeelee flower.


  It had to be a hundred percent efficient; if it couldnt absorb all that was about to be thrown at it, then it would evaporate like dew. It had to grow exponentially, with the rate of
  growth area increasing with the area grown already. Otherwise it couldnt grow fast enough to save me as planned.


  I also had plenty of time to wonder if the buttlebot had got bored


  There was a flash. I peered around the flitters flank.


  It had worked. The flower had blossomed in the fusion light into an umbrella-sized dish, maybe just big enough for the hard rain that was going to fall.


  The flower tumbled slowly away from the now-derelict flitter, as did the buttlebot, sadly waving the melted stump of one pseudopod. I kicked it out of the way, and pushed into space. The heat at
  my back was knife-sharp.


  I reached the flower and curled into a ball behind it. The light flooded closer, beading the edge of my improvised shield. I imagined the novas lethal energy thudding into the material,
  condensing into harmless sheets of Xeelee construction material. My suit ought to protect me from the nasty heavy particles which would follow. It was well made, based on Xeelee material, naturally
  . . . I began to think I might live through this.


  I waited for dawn. The buttlebot tumbled by, head over heels. It squirmed helplessly, highlights dazzling in the nova rise.


  At the last moment I reached out and pulled it in with me. It was the stupidest thing I have ever done.


  The nova blazed.


  The flitter burst into a shower of metal rain. The skin of the planet below wrinkled, like a tomato in steam.


  And that buttlebot and I rode our Xeelee flower, like surfers on a wave.


  It took about twelve hours. At the end of that time, I found I could relax without dying.


  I slept.


  I woke briefly, dry-mouthed, muscles like wood. The buttlebot clung to my leg like a child to a doll.


  We drifted through space. The flower rotated slowly, half-filling my field of view. Its petaled shadow swept over the wasted planet. It must already have been a mile across, and still
  growing.


  What a spectacle. I slept some more.


  The recycling system of my suit was designed for a couple of eight-hour EVA shifts. The Squeem did not return from their haven, light years distant, for four days.


  I did a lot of thinking in that time. For instance, about the interesting bodily functions I could perform into the Squeems tank. And also about the flower.


  It grew almost visibly, drinking in the sunlight. Its growth was exponential; the more it grew, the more capacity it had for further growthI did some woolly arithmetic. How big could it
  grow?


  Start with, say, a square mile of construction material. I made educated guesses about its surface density. Suppose it gets from the nova and surrounding stars about what the Earth receives from
  the Sunsomething over a thousand watts a square yard. Assume total efficiency of conversion: mass equals energy over cee squared.


  That gave it a doubling time of fifteen years. I dreamed of numbers: one, two, four, eight, sixteen . . . It was already too big to handle. It would be the size of the Earth after a couple of
  centuries, the size of Sol a little later.


  Give it a thousand years and you could wrap up the Galaxy like a birthday present. Doubling series grow fast. And no one knew how to cut Xeelee construction material.


  The Universe waltzed around me; I stroked the placid buttlebot. My tongue was like leather; the failing recycling system of my suit left a taste I didnt want to think about.


  I went over my figures. Of course, the growing flowers power supply would actually be patchy, and before long the edge would be spreading at something close to the speed of light. But it
  would still reach an immense size. And the Xeelee hadnt shown much interest in natural laws in the past. We drifted into its already monstrous eclipse; the buttlebot snuggled closer.


  This was the sort of reason the Xeelee didnt leave their toys lying around, I supposed. The flower would be a hazard to shipping, to say the least. The rest of the Galaxy werent
  going to be too pleased with the Squeem . . .


  These droughts sifted to the bottom of my mind, and after a while began to coalesce.


  The secret of the hyperdrive: yes, that would be a fitting ransom. I imagined presenting it to a grateful humanity. Things would be different for us from now on.


  And a little someming for myself, of course. Well, Id be a hero. Perhaps a villa, overlooking the cliffs of Miranda. Id always liked that bust-up little moon. I thought about the
  interior design.


  It was a sweet taste, the heady flavor of power. The Squeem would have to find a way to turn off the Xeelee flower. But there was only one way. And that was in my suit pocket.


  Oh, how theyd pay. I smiled through cracked lips.


  Well, you know the rest. I even got to keep the buttlebot. We drifted through space, dreaming of Uranian vineyards, waiting for the Squeem to return.


  
    
      The images faded.


      I liked Jones, I said.


      Because he didnt give up. I know you, Jack.


      And he won, didnt he?


      Yes. Joness small victory would, indeed, prove to be the turning point in human oppression by the Squeem . . .


      The yoke of the Squeem was cast off. Humans were free again, able to exploit themselves and their own resources as they saw fit. Not only that, the Squeem occupation had left humans with
      a legacy of high technology.


      The lost human colonies on the nearby stars were contacted and revitalized, and a new, explosive wave of expansion began, powered by hyperdrive. Humans spread like an infection across
      the Galaxy, vigorous, optimistic once more.


      And everywhere, they encountered the footprints of the Xeelee . . .
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  [image: ] My one-woman flitter dropped into the luminous wreckage of an old supernova. I peered into the folded-out depths
  of the dead star, hoarding details like coins for Timothy.


  The star remnant at the heart of the wreck was a shrunken miser; its solitary planet was a ball of slag pockmarked with shallow craters. Once this must have been the core of a mighty Jovian. I
  landed and stepped out. Feel how the surface crackles like glass, Tim . . . I imagined four-year-old eyes round with wonder. Except, of course, my memory of my son was five years and a thousand
  light years out of date. But I felt Tims presence, somehowwhen you get close enough to someone youre never really alone again. And maybe if my prospectors luck changed
  here, it wouldnt be five years before I held him again.


  Above me violet sails of gas drifted through a three-dimensional sky. Around me a thousand empty light years telescoped away. And ahead of me stood a buildingplain, cuboid, a bit like a
  large shoe box.


  But a shoe box at the center of a nebulaand made of Xeelee construction material.


  I stood stock still, the hairs at the back of my neck prickling against the lining of my pressure suit. An original Xeelee relic, the dream of prospectors from a thousand races . . . and intact,
  too.


  The exploded star washed blank walls with light like milk. I expected a giant to step through that low doorway . . . I thought of one of Timothys jokes. What do you call a giant alien
  monster with a zap gun?


  You know it. Sir.


  I stepped through the doorway. The wall material was sword-thin.


  The ceiling was translucent; supernova filaments filled the place with violet and green shadows. My eyes were drawn to a flicker of light, incongruously playful: about five yards from the
  doorway a small pillar supported a hoop of sky blue, which was maybe two feet wide. The hoop was polished and paper-thin, and a sequence of pink sparks raced around its circumference.


  About thirty yards further down the long axis of the hall was a second pillar bearing an identical hoop. The two circles faced each other, chattering bits of light.


  That was all. But it was enough to stop my heart. Because whatever this place was, it was still workingand working for the Xeelee, lurking like watchful spiders in their Prime Radiant at
  the Galaxys coreonly three days away in their magical ships.


  I stepped forward with my portable data desk and began to mark and measure.


  The sequence of sparks in the hoop nearest the door was random, as far as I could tell. So was the sequence in the other hoopbut it was an exact copy of the first
  sequence, delayed by a nanosecond.


  I worked out the implications of that, and then I leaned carefully against a low pillar and breathed deep enough to mist up my face plate.


  Think about it. Ring A was talking to ring B, which got the message delayed by a nanosecond. Each ring was a light nanosecond across. And the rings were placed a hundred light nanoseconds
  apart.


  So all the delay was in the structure of the ringsand the communication between them was instantaneous.


  My face plate fogged a bit more. Instantaneous communication: it was a technological prize second only in value to the hyperdrive itself . . .


  The secret had to be quantum inseparability. When a single object is split up, its components can still communicate instantaneously. Thats high school stuff, Bells theorem from the
  twentieth century. But, everyone had thought, you couldnt use the effect to send meaningful messages.


  The Xeelee had really got their fingers into the guts of the Universe this time. It was almost blasphemous.


  And very, very profitable.


  My sense of awe evaporated. I found myself doing a sort of dance, still clinging to the pillar, booted heels clicking. Well, I had an excuse. It was the high point of my life.


  And at just that moment, in walked a giant alien monster with a zap gun. Wouldnt you know it?


  At least it wasnt a Xeelee. About all we know of them is that theyre small, physically. My superstitious terror faded to disgust.


  You tailed me, I said into my suit radio. You sneaked up on me, and now youre going to rob me and kill me. Right? I looked at the zap gun and remembered the
  joke. Right, sir?


  I dont suppose it got it. Silhouetted against a violet doorframe was a humanoid sketch in gun-metal gray. Its head was a cartoon; all the action was in a porthole in its stomach, through
  which I caught grotesque hints of faces. It was like an inside-out bathyscaphe with weird sea-bottom creatures peering out of darkness.


  And it had the zap gun. The details of that dont really matter; it was essence of gun and it was pointing at me.


  I labeled it the Statue.


  The silence dragged on, maybe for dramatic effect, more likely because the Xeelee-derived translator box I saw strapped to one metal thigh was having trouble matching up our respective world
  pictures. Finally it spoke.


  Allow me to summarize the situation. The boxs voice was a machine rasp; the stomach monster twitched. I have discontinued your vessel. I estimate your personal
  environment will last no more than five human days. You have no weapons, or any means of communication with your fellowsnone of whom are in any event closer than a thousand light
  years.


  I thought it over. Okay, I said, Im prepared to discuss terms for your surrender.


  The logic of the situation is that you will die. You will therefore move outside this structure


  Actually the logic was that I was dead already. I thought fast, looking for the edge. Of course, youre right. I stepped forward


  and whirled like a leafand snapped one sky blue hoop off its pillarand draped it around my neck.


  It was over before either of us had a chance to think about it. The whirling pink sparks faded and died.


  The Statues limbs were motionless but its stomach thrashed. I felt breathless and foolish; the hoop around my neck was like a lavatory seat put there during a drunken
  teenage party. Logics not my strong point, I apologized.


  You see, I had a plan. It wasnt a very good plan, and I was probably dead even if it came off. But it was all I had, and I noticed I was still breathing.


  The Statue stared. You have damaged the artifact.


  You see, there had to be a reason why you didnt shoot me in the back before I knew about it. And that reasons got to be your ignorance of humans. Right? I snapped.
  Despite the fact that you and your kind have been tailing me for months


  Actually years. We find humans are resourceful creatures, worthy of study.


  Years, thenif you zapped me, maybe Id explode, or melt, or in general make a horrible mess of the Xeelee equipment. And you wont hurt me now for fear of doing even
  more damage. I clung to the frail hoop around my neck.


  The Statue moved further into the building, the interesting end of the zap gun unwavering. We stood along the axis of the structure. The Statue said patiently, But even with this
  awareness you are scarcely at an advantage.


  I shrugged.


  You are still isolated and without resources. The Statue seemed confused. All I have to do is wait five days, when you will die in undignified circumstances and I will
  retrieve the artifact.


  Ah, I said mysteriously. A lot can happen in five days. In fact, maybe in threeI kept that to myself.


  The stomach monster thrashed.


  I walked around the pillar and sat down, taking care not to squash my catheter. So we wait. I settled the hoop more comfortably around my neck.


  Giant wings of gas flapped slowly beyond the translucent ceiling, and the hours passed.


  Time stretches like a lazy leopard when it wants to.


  I spent a day staring out a statue and not thinking about my catheteror Tim.


  I snapped out, Youve no idea what youre stealing from me here.


  The Statue hesitated. I believe I do. This is clearly a Xeelee monitoring station. Presumably one of a network spread through the Galaxy.


  Instantly I wished I hadnt spoken. If it had thought through as far as that . . . to distract it, I said, So you watched my experiments?


  Yes. What we see must be a test rig for the instantaneous communication device.


  How do you suppose it works? Stick to details; keep it off the Xeelee


  A longer pause. Through the ceiling skin I watched a cathedral of buttressed smoke. The Statue said, I fear the translator box cannot provide the concepts . . . At one time these two
  hoops were part of a single object. And an elementary particle, an electron perhaps, would be able to move at random between any two points of that object, without a time lapse.


  Yeah. This is quantum physics. The electron we perceive is an average of an underlying real electron. The real electron jumps about over great distances within
  a quantum system, quite randomly and instantaneously. But the average has to follow the physical laws of our everyday experience, including the speed of light limit.


  The point, it said, is that the real electron will travel at infinite speed between all parts of an objecteven when that object has been broken up and its parts
  separated by large distances, even light years.


  We call that quantum inseparability. But we thought you could use it only to send random data, no information-bearing messages.


  Evidently the Xeelee do not agree, the Statue said dryly. It took many generations before my species could be persuaded that the elusive real electron is a
  physical fact, and not a mathematical invention.


  I smiled. Mine, too. Maybe our species have got more in common man they realize.


  Yes.


  Well, that was a touching thought which augured hope for the future of the Galaxy. But I noticed it didnt touch the zap gun.


  The thing in the Statues stomach started to feed on something; I turned away. The gloom deepened as the pale supernova remnant was eclipsed by the edge of the ceiling. I tried to
  sleep.


  The first day was bad enough, but the second was the worst. Except for the third.


  For me, anyway. The suit had water and foodwell, a syrup nipplebut the recycling system wasnt designed for a long vacation. I didnt want to lose face by sluicing out
  my plumbing system all over the floor. And so, when I went for my regular walks around the bereft pillar, I sloshed.


  By contrast, the Statue was unmoving, machinelike. Bizarre fish swam in its stomach, and the zap gun tracked me like the eye of a snake.


  On the third day I stood by my pillar, swaying in unstable equilibrium. I didnt have to feign weakness. I sneaked glances at the futuristic sky. I had to time things
  just right


  At length, the Statue said, You are weakening and will surely die. But this has always been inevitable. I do not understand your motivation.


  I laughed groggily. Im waiting for the cavalry.


  The stomach creature twitched uneasily. What is this calvary?


  Too uneasy. I shut myself up with the truth. Maybe I just dont like being robbed. Im a prospector for Xeelee gold, but its not just for me. Can you understand that?
  Its for my son. My off-spring. Thats what youre taking from me, and I dont even know what you are.


  A flicker in the sky like the turn of a page.


  It was time. I stumbled to my knees.


  The Statue said, not unkindly, You have been a worthy opponent. I will allow you to end your life according to the custom of your species.


  Thank you. II guess its over. I forced myself to my feet, took the hoop from my neck, and laid it reverently atop the little pillar. I began walking stiffly towards
  the door, feeling ashamed of my trickiness. Amazing, isnt it. Id like to die outside, I said solemnly.


  The Statue glided away from the doorway, respectfully lowering its zap gun.


  I got outside the building. Another shudder across the weird sky. I limped around the corner of the building


  and ran for my life. My legs were like string, shivering from under use. A bar of light swept behind the stars. There were tiny explosions in my peripheral vision; it was
  as if something was solidifying out of the layer of space that cloaked the planet.


  The Xeelee didnt believe in a quiet entrance.


  I tumbled face first into a shallow crater and stayed that way. It didnt feel deep enough; I imagined my backside waving like a flag to the marauding Xeelee.


  A giant started stomping around me. I held onto my head and waited for the pounding to stop. I glimpsed wings, night-dark, hundreds of miles wide, beating over the planet, eclipsing the glowing
  gas.


  The planet stopped shivering.


  I tried to move. My muscles were like cardboard. Pieces crackled off the back of my suit, which was burnt to a crisp. I walked from the crater scattering scabs like an unearthly leper.


  I reached the site of the Xeelee station. I was a fly at the edge of a saucer; the hole was a perfect hemisphere, a hundred yards wide. I skirted it carefully, heading for a sparkle of twisted
  metal beyond it.


  The Statue lay like Kafkas cockroach, its sketch of a head battered into concavity, its limbs and torso crumpled. Fluid bubbled through a crack in the porthole, and something inside
  looked out at me listlessly.


  The translator box was hesitant and scratchy, but intelligible. I . . . wish to know.


  I knelt beside it. Know what?


  How you knew when . . . they would come.


  Neat timing, huh? I shrugged. Well, the clues were there for both of us.


  Quantum inseparability?


  Signals will pass instantaneously between a communicators two halves. But those halves must once have been in physical contact. Once joined, they can never be truly parted. Like
  people, I mused. It takes more than time or distance


  I begin to . . . understand.


  The components of this station, and all its clones throughout the Galaxy, must have been carried here from a central exchange. Thats where the repairmen weve just, ah,
  encountered, must have come from. And the exchange has to be at the Xeelee home base, at the Galaxy core. Three days travel for the Xeelee.


  So they had to come. But the Xeelee Prime Radiant is a matter of speculation. You did not know


  I grinned ruefully. Well, I knew for sure Id had it unless I took a long shot. Your precious logic demonstrated that.


  More bubbles from the stomach, and the voice grew weaker. But your . . . ship is destroyed. Your victory does not bring success.


  Yeah. I sat in crunchy dirt beside the dying Statue. I guess I didnt like to think this far ahead. The depth of focus seemed to shift; light years expanded
  around me.


  Even the Statue was company. You have been a worthy . . . opponent.


  Youre repeating yourself, I said rudely.


  My ship is at . . . the planets nearer pole, one days journey from here. You may be able to adapt its life system to your purposes.


  Ah . . . thank you. Why?


  Because you would probably find it anyway. And I hope your species will . . . be tolerant of mine in the future.


  I stayed with the Statue until it bubbled to silence.


  I looked back ruefully at the hole the Xeelee had left. There went a hundred fortunes.


  But, Lethes waters could take the money. Id take away the Statues ship, and at least the principle of the instantaneous transmitter. That ought to be enough; resourceful
  creatures, we humans.


  I felt Tims presence steal over me; it was as if his hand crept into mine, reasserting our inseparability. I picked up what was left of the zap gun; it would make a great gift for him.
  Then I walked over fire-crisped slag to the pole.


  
    
      The Statue, that Kafka cockroach, reminded me of me. I wondered uneasily if that brave prospector would have found me as repellent, as inhuman, as the creature who
      tried to rob her.


      I knew that the quantum inseparability communicator became a key enabling technology for the expansion of mankind. It made the prospector her fortune, and her fame.


      And the expansion continued.


      Watch, Eve said. Learn . . .
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  [image: ] After the ship landed, Krupp and I made our reluctant way to the airlock. We found Ballantine already there,
  climbing into his neat little suit.


  Wouldnt you know it, Gorman, Krupp growled at me as he thrust his tree-trunk legs into silvered fabric. That little bastard Ballantine always has to be
  first.


  I searched for my helmet in a cluttered locker. Well, it is his job, Krupp. Hes the xenotechnologist . . . A landfall is the only time he gets to do anything useful around
  here.


  Krupp pulled his gigantic shoulders straight. Ask me, that creep doesnt ever do anything useful. Waste of a berth. Little Ballantine heard all that, of course. Krupp
  didnt care. Nor would you, I guess, if your biceps measured wider than the other guys chest. But I thought I saw Ballantines big-eyed face redden up just a little inside his
  helmet.


  Captain Bayliss came stomping down the corridor. She was still rounding us all up for the EVA. Soon there were a dozen bodies, the entire crew, crammed into that airlock. Alien air whistled in
  and we grumbled quietly.


  Stow it! Bayliss said irritably.


  Ah, Captain, these science stops are a waste of time, Krupp rumbled. Were a cargo freighter, not a damn airy-fairy survey ship


  I said stow it, the Captain snapped. Look, Krupp, you know the law. Were obliged to make these stops. Every time his instruments detect something like that wreck
  outside.


  Well, we all knew who the his referred to. Ballantine kept his face turned to the doors scuffed metal; but his shoulders sloped a bit more.


  On that ship we were all alike, all semi-skilled cargo hands. All except for Ballantine. He was the xenotechnologist the law said we had to carry.


  So he wasnt exactly one of the guys.


  But it wasnt his fault. I suppose we were a little hard on himKrupp maybe harder than most. Mind you, not so much that he deserved what he got . . .


  The outer door slid upwards. We tumbled down the ships ramp and spread out like an oil drop on water.


  Swinging my arms with relief, I looked around. There was a double sun directly overhead, two white ovals like mismatched eggs. The sky was pinkish, washed-out. On the horizon a range of ancient
  hills made a splash of gray . . .


  And in the center of the purple plain before me was the ruin of a Xeelee spacecraft. It looked like the blackened skeleton of a whale.


  We moved tentatively towards it; Ballantine scampered ahead. Small fists clenched, he peered up at ribs that arched high over him. Then he dropped to his hands and knees and brushed excitedly at
  the dust.


  Krupp came carrying Ballantines data desk, a big trunk-sized unit that hed propped on one wide shoulder. Captain Bayliss shook her head in disgust. Always got to show off,
  havent you, Krupp? You know thats a two-man job.


  Krupp grinned, a little strain showing in his rocky face. Aye, well, Ballantine normally does it. I just thought he deserved a break. There was a ripple of appreciative laughter.
  Krupp dumped the desk hard in the middle of the wreck.


  Ballantine came storming up to him. You bloody fool! You could smash something


  Krupp considered him thoughtfully, like a biologist about to perform a dissection.


  The Captain came strolling over, sending Krupp away with a simple glance. She poked one suited toe through the wrecks crumbling skin. Seems to me theres not a lot left to
  smash, Mr. Ballantine, she said smoothly.


  No, Ballantine said, his breath shaking. The Xeelee guard their technology like gold dust. When a Xeelee ship crashes, self-destruct mechanisms burn up anything that
  survives. But they arent perfect. The base of this ship is intact, and theres some sort of control box down there. He pointed. A two-way switch . . .


  We collected probes from the data desk and were soon crawling like muscle-bound crabs over the ships bones. We all had our assigned tasks; with gloved fingers I poked tentatively at my
  Berry phase monitor, wishing I knew what it was for.


  The Captain yelped in alarm. I dropped the instrument and whirled around.


  Over the center of the wreck, a disc of dust as wide as a room had drifted up into the air. At its heart the data desk tumbled like an angular balloon. Captain Bayliss stood there staring, her
  mouth slack.


  Evidently Ballantine had turned his two-way switch.


  We gathered round eagerly. A working Xeelee artifact! The company paid good bounty for such things. Ballantine reached down to his switchit was a button set in a tiny boxand turned
  it back again. The data desk fell to earth with a surprisingly hard thump; Ballantine watched thoughtfully.


  The Captain cleared her throat, taking short, determined paces. Well?


  Its a gravity nullifier, the xenotechnologist said excitedly. He peered into instrument displays. Above this bit of floor there was about one percent gee.


  The Captain was in control again. Gravity nullifier? Big deal. Thats standard technology; got one in the ship. No bounty there, Im afraid.


  Disappointed, we turned away; but Ballantine trotted after Bayliss. Captain, the ships nullifier consumes gigawatts. Its central generator fills a room! This thing must work on
  completely new principles


  The Captain turned on him. Ballantine, get off my back, will you? All I care about is the schedule Ive got to meet. She looked at something approaching over
  Ballantines shoulder, and she smiled faintly as she continued: If you can prise that thing out of the wreck in the next twelve hours, fine. Otherwise dont bother me. Her
  smile widened.


  Ballantine opened his mouth to complain furtherbut never got the chance. A massive arm closed around his waist and lifted him, wriggling, into the air.


  The Captain just kept on grinning.


  Come on, Ballantine! Krupp roared, carrying him to the wreck. Lets see whether this thing of yours really works. And he flicked the switch over and held
  Ballantine with two hands over the gravity disc. The other men watched expectantly. Go for it, Krupp! Ballantine just hung there like a limp doll.


  With one mighty boost, Krupp hurled the little scientist straight up.


  Now Krupp is a big man. Under normal gravity he could have launched Ballantines weight throughwhat? A couple of yards?


  Under one percent of gee, Ballantine soared up two hundred yards. He took about thirty seconds to drift back down; he had to tumble like a clumsy snowflake into a circle of laughing faces.


  He stumbled away, brushing past me. His eyes were bright, like ice.


  After ten hours wed just about finished. Most of the men were in their cabins, cleaning up. I stood on the ships ramp, peering up at the eclipse of one egg-shaped
  star by another.


  Ballantine emerged from the ship and stood with me, gazing out in silence. After a while I decided to be sociable. Lethe, we were all a long way from home. Did you get your nullifier free
  from the wreck?


  He shook his head angrily. What a waste. And it works on a completely new principle.


  Really? I asked, already regretting opening my mouth.


  Did you know that gravity is actually made up of three forces? he lectured. Theres the positive force Newton discoveredand two extra, short-range forces called
  the Yukawa terms. Yukawa was a twentieth-century scientist.


  One Yukawa is positive and the other is negative, so they cancel each other out. Overall, two positives and a negative leave you with one positive, you see . . .


  His voice got higher, sharp with bitterness. I began to wonder how I could get away. What the Xeelee artifact does is to nullify the Yukawas. The control switch has two settings. The
  first neutralizes the positive Yukawa, so that leaves the negative and just one positivenothing, to within one percent.


  But the other setting doesnt turn the device off, as I thought at first. Instead itneutralizes . . . the . . .


  He tailed off, staring at the wreck. Only Krupp was still out there; as a nominal penalty for his prank the Captain had set him the chore of dumping the instruments data into the
  desk.


  Krupp moved behind a blackened rib. Ballantine glanced at me, his face empty, then ran jerkily down the ramp towards the wreck.


  Intrigued, I stayed to watch. Ballantine walked to the center of the nullifier disc and turned the two-way switch. Then he hoisted up the data desks one percent weight and set it on his
  shoulder. He posed like a parody of Krupp, grinning coldly


  until Krupp himself came back into view. The big man stared, amazed. Then he strode up behind Ballantine and gave him a shove that sent him sprawling. The desk tumbled in the air; Krupp
  caught it neatly.


  Ballantine hauled himself stiffly to his feet and brushed purple dust from his suit.


  Krupp laughed at him. Leave mens work to the men, he said harshly. Turn that gravity thing off, Ballantine, and Ill carry the desk back to the ship.


  Ballantine knelt and deftly turned the switch to its second setting.


  Krupp gasped; his knees buckled. With a grunting effort he straightened up. I watched, bewildered. Ballantine approached Krupp and stared up into his face. Whats the matter, big
  man? Cant hold a little weight?


  Krupp looked as if he might drop the deskbut while Ballantine taunted he had to stand mere, legs shaking.


  Something was wrong, I realized. Shouting for help I ran to the wreck; I brushed Ballantine aside and turned the switch. As the weight lifted from him, Krupp sighed. His blood-swollen face
  smoothed over and he fell back into the dust.


  It took three of us to carry him back to the ship.


  The Captain spent a long time grilling Ballantine, but she came away frustrated. What was there to find out? Krupp had hoisted one load too many, crushed a few
  vertebrae


  The Captain filed a report, and Krupp started to learn to use crutches.


  I spent a long time thinking it all over.


  We lifted off, and I found myself standing once more with Ballantine, this time at a port. We watched the planet recede. I began: You were saying?


  His bony head swiveled towards me.


  On the ramp, I prompted. Remember? You said that switch wasnt on-off . . .


  He turned away, but I grabbed one sharp-boned shoulder. You see, Ive worked it out. You said there were three gravity forces, two positive and one negative. One setting of the
  switch canceled out the positive Yukawa, leaving zero overall.


  But the other setting didnt switch the device off. It canceled out the other Yukawa. The negative one. And that left two positives . . .


  Ballantine grinned abruptly, showing crooked teeth.


  I went on, The first time you turned that switch you watched the data desk fall twice as fast as it should have done. That was your clue . . . And thats how you got Krupp. The data
  desk suddenly came down on him at two gravities


  I had to abandon the nullifier on the planet, he cut in harshly. So youll never know for sure, will you, Gorman? His head rotated and his pale eyes locked onto
  mine.


  I knew he was right.


  I had nothing else to say. I broke the stare and walked away. Ballantine stayed at the port, teeth bared.


  
    
      The only law governing the squabbling junior races of the Galaxy was the iron rule of economics.


      The second Occupation of the worlds of mankind was far more brutal than the first.


      Because there were so few of them, the species called the Qax werent naturally warlikeindividual life was far too precious to them. They were instinctive traders,
      in fact; the Qax worked with each other like independent corporations, in perfect competition.


      The Qax enslaved mankind simply because it was an economically valid proposition, Eve said. They occupied Earth because it was so easybecause they
      could. They had to learn the techniques of oppression from humans themselves. Fortunately for the Qax, human history wasnt short of object lessons . . .
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  My fragile ship hovered over the tangled complexity of the Great Attractor. From across a billion light years worlds and galaxies were tumbling into the Attractors monstrous gravity well,
  arriving so fast they were blue-shifted to the color of fine Wedgewood.


  I could have stared at it all until my eyes ached. But I had a problem. Swirling round me like dark assassins hands were a hundred Xeelee ships. They would close on me within minutes.


  My hand hovered over the control that would take me homebut I knew that the Qax, who had sent me to this fantastic place, were waiting there to kill me.


  What a mess. And to think it had all come out of a sentimental journey to a breakers yard in Korea . . .


  Of course I should have been looking for a job before my creditors caught up with me, not getting deeper into debt with travel costs. But there I was on the edge of that
  floodlit pit, watching gaunt machines peel apart the carcass of a doomed spaceship.


  A wind whipped over the lip of the pit. The afternoon light started to fade; beyond the concrete horizon the recession-dimmed lights of Seoul began to glow. It was a desperate place. But I had
  to be there, because what they were breaking that day was the last human-built spacecraft. And my life . . .


  A shadow moved over the pit; workmen paused and looked up as the mile-wide Spline ship drifted haughtily past the early stars. There was a Spline ship looming over every human city now, a
  constant reminder of the power of the Qaxthe ships owners and our overlords.


  The shadow moved on and the wrecking machines worked their way further into the ships corpse. Finally, after three centuries of Occupation, the Qax had shut down human space travel. The
  only way any human would leave the Solar System in the future was in the alien belly of a Spline. I began to think about finding a bar.


  Like watching the death of a living thing, isnt it?


  I turned. An elegant stranger had joined me at the pits guard rail. Gray eyes glittered over an aquiline nose, and the voice was rich as velvet.


  Yeah, I said, and shrugged. Also the death of my career.


  I know.


  Huh?


  Youre Jim Bolder. The breeze stirred his ash-tinged hair and he smiled paternally. You used to be a pilot. You flew these things.


  I am a pilot. I dont know you. Do I? I studied him warily; he looked too good to be true. Did he represent a creditor?


  He spread callus-free palms in a soothing gesture. Take it easy, he said. I dont want anything from you.


  Then how do you know my name?


  Im here to make you an offer.


  I turned to walk away. What offer?


  Youll fly again.


  I froze.


  My names Lipsey, he said. My . . . clients need a good pilot.


  Your clients? Who?


  He glanced about the deserted apron. The Qax, he said quietly.


  Forget it.


  He exhaled sadly. Your reactions predictable. But theyre not monsters, you know


  Who are you, Lipsey?


  I . . . was . . . a diplomat. I worked with a man called Jasoft Parz. I helped negotiate our treaty with the Qax. Now I try to do business with them.


  I stared at him, electrified.


  The Qax, during the long Occupation, had withdrawn Anti-Senescence technology. Death, illness, had returned to our worlds.


  If he remembered Jasoft Parz, Lipsey must be centuries old. Unlike the rest of Occupied mankind, Lipsey was AS-preserved.


  He saw the look on my face.


  I know its hard to sympathize, but I believe we have to be pragmatic. Theyre just like us, you see. Looking out for number one, scrabbling for Xeelee
  artifacts


  I jammed my hands in my pockets and turned away once more. Maybe, but I dont have to fly one of their damn Spline ships for them.


  You dont fly a Spline ship. Such strong opinions, and you dont even know that? Spline ships fly themselves.


  Then whats the ship? Squeem?


  Xeelee, he said softly. They want you to fly a Xeelee ship. He smiled again, knowing hed hooked me for sure.


  I dont believe you, I said.


  Lipsey shrugged, turning his face from the rising breeze. The Xeelee fighter was found derelicta long way from here. The Qax paid well for it.


  I laughed. Ill bet they did.


  And theyll pay you well for flying it.


  Prove it exists.


  Furtively he dug inside his coat of soft leather and produced a plastic-wrapped package. This was found aboard, he said. Take a look.


  I peeled back the packaging. Inside was a delicate handgun sculpted from a marblelike material. The butt was wrapped in a hair-thin coil. Fine buttons were inlaid into the barrel, too small for
  human fingers.


  Xeelee construction material. Lipseys gray eyes were fixed on my face. Controls built to the Xeelees usual small scale.


  What is it?


  We dont know. There is synchrotron radiation when the things operated at its lowest power setting, so the Qax think the coil around the butt is a miniature particle
  accelerator. They havent had the courage to try the higher settings. His face lit up briefly at that. He put away the artifact and pulled his coat tight around him. The
  ships in orbit around the Qax home sun. The Qax will tell you the rest when you get there. Ive a flitter waiting at Seoul spaceport; we can leave straight away.


  Just like that?


  He studied me with a frank knowledge. You have someone to say goodbye to?


  . . . No. I guess you know that. But tell me one thing. Why dont the Qax fly the damn ship themselves?


  He stared at me. Have you ever seen a Qax?


  A million years ago the race we call the Spline made a strategic decision.


  They were ocean-going at that time, great whalelike creatures with articulated limbs. Theyd already been space travelers for millennia.


  Then they rebuilt themselves.


  They plated over their flesh, hardened their internal organs . . . and left the surface of their planet, rising like mile-wide, eye-studded balloons. Now theyre living ships, feeding
  patiently on the thin substance that drifts between the planets.


  Since then theyve hired themselves out to fifty races, including the Qax; but since theyre not dependent on any one world, or star, or type of environment, theyre their own
  mastersand always will be.


  But there are drawbacks . . . mostly for their passengers.


  Our cabin was a red-lit hole scooped out of the Splines gut. Our journey to the Qax home world meant three days in that stinking gloom. It was like being swallowed.


  As a precondition of accepting our commission, the Spline sold us each an emergency beacon. It was a sort of limp bracelet. Its a quantum-inseparability beacon. You work it by
  squeezing its mid-portion, Lipsey said. The Spline guarantee your rescue, anywhere within the Galaxy. Of course, the price of the rescues negotiable. Higher if you dont
  want the Qax to know about it.


  I dont want this.


  He shrugged. Have it on credit. You might need it one day.


  Maybe. I wrapped the bracelet around my wrist; it nestled into place like a living thing.


  Disgusting. I missed human technology.


  We entered orbit around the Qax planet.


  Our air and water were re-absorbed by the cabin walls, then an orifice dilated and we passed through a bloody tube to space. The stars were clean and cold. I breathed freely for the first time
  since wed left Earth.


  Lipseys two-man flitter was extruded from another sphincter, and we spiraled over the Qax world. Under the murky atmosphere I saw a planet-wide ocean. Submerged volcano mouths glowed like
  coals. There were no cities, no lights. Its a goddamn swamp, I concluded.


  Lipsey nodded cheerfully, intent on his inexpert piloting. Yes. Its like the primeval Earth.


  So where are the Qax? Undersea?


  Wait and see.


  We landed and stepped out onto a spaceport, a metal island in a bubbling quagmire. Steam misted up my face plate. Lipsey lifted a suitcase-sized translator box down from the flitter. Meet
  our client, he said.


  Where?


  He smiled. Here! All around you.


  The translator box woke up. This is the human pilot we discussed?


  I jumped, whirled around. Nothing but swamp.


  Yes, said Lipsey, his tone deep and reassuring. This is Jim Bolder.


  And this is really one of your best? boomed the Qax.


  I bristled. Lipsey, what is this?


  He smiled, then stood beside me and pointed. Look down mere. What do you see?


  I stared. Turbulent mud. Hexagonal convection cells a hands breadth across, quite stable: the ocean was like a huge pan of boiling water.


  Lipsey said: All known forms of life are based on a cellular organization. But there are no rules about what form the cells have to take . . .


  I thought it over. Youre telling me that those convection cells are the basis of the Qax biology?


  I stared at the sea, trying to perceive the limits of the mighty creature. I imagined I could see thoughts hopping over the rippling meniscus like flies . . .


  Can we proceed? the Qax broke in. The box gave it an appropriate voice: deep-bellied, like an irritable god.


  I tried to concentrate. Show me the Xeelee ship, I said.


  In time. Do you know what we want of you?


  No.


  What do you know of galactic drift? the Qax began. Your astronomers first detected it in your twentieth century . . .


  The galaxies are streaming.


  Like a huge liner our Galaxy is soaring through space at several hundred miles a second. Thats maybe no surpriseuntil you learn that all the other galaxies, as far as we can see in
  any direction, are migrating, too. And theyre all heading for the same spot.


  Standing there on that shiny island in a mud sea, I struggled with the scale of it all. Throughout a sphere a billion light years wide, galaxies are converging like moths to a flame.


  But what is the flame? Andwho lit it?


  We call it the Great Attractor, said the Qax. We know something about its properties. It is three hundred million light years from here. And its massive: a hundred
  thousand times the mass of our Galaxy, crammed into a region about half the Galaxys diameter.


  A cold mist settled over us; the Qax restlessly stirred its oceanic muscles. I felt like a flea on the back of a hippopotamus.


  We need to understand what is happening out there, the Qax went on. Now: we have trading contacts throughout the Local Cluster, and weve been analyzing sightings of
  Xeelee ships. We had the idea of trying to track down the Xeelee Prime Radianttheir source and center of activities. We have done so.


  The Prime Radiant is at the center of the Galaxy, I said.


  Lipsey smiled thinly. Youre not thinking big enough, Bolder. The Xeelee transcend any one Galaxy.


  I thought that through . . . and my mouth dried up. Youre not suggesting, I asked slowly, that the Xeelee are responsible for the Great Attractor? That theyre
  building it?


  We plan to send a probe to find out, said the Qax. Our captured Xeelee ship is the technology we need to cross such distances.


  Which is where I come in?


  Do you accept the commission, Bolder?


  Yes, I said immediately, staring fixedly at the translator box. To fly a Xeelee fighter to the center of everything . . . my only fear now was that Id be turned down.


  Lipsey interrupted smoothly: Subject to a suitable fee, of course. He smiled like a good agent.


  Surrounded by the primeval murk, we began discussing powers of ten.


  We returned to Lipseys flitter.


  Lipsey . . . why do the Qax care? What turns them on?


  Short-term profit, he said simply. This is a young planet, not all that stable. Hot spots come and go, and individuals tend to be broken up quickly.


  As a result they dont have a strong sense of self, and they find it hard to plan foror even imaginethe future. His face creased with wonder. There are
  only a few hundred of them, you know, each of them miles across . . . but thanks to their peculiar biology their awareness and material control go right down to the molecular level. Theyve
  developed a high, miniaturized technology; its the basis of their commercial power. Of course, he smiled, they trade by proxy.


  I frowned. Were millions of years from a crisis over this Great Attractor. If theyre so shortlived, why spend so much on gathering data about it?


  Profit. With a secret as big as this they can name their own price.


  We rendezvoused with a Spline craft, orbiting the Qax star. The Spline was a gunship. We scurried around huge walls covered with thirty-feet-wide scales, and I peered curiously into hundreds of
  weapon emplacementsand then, drifting through the Splines long shadow, we found the Xeelee ship.


  A Xeelee nightfighter is a hundred-yard sycamore seed wrought in black. The wings sweep back from the central pilots pod, flattening and thinning until at their trailing edges they are so
  fine you can see the stars through them.


  Lipsey caught me gawping. Save it. Youve seen nothing yet . . .


  The pilots pod was an open framework about my height. A human crash couch had been cemented inside it. I clambered through the skeletal hull and into the couch. The hull became a mesh of
  blackness around me that barely excluded the stars. Kind of open, I said.


  Lipsey, watching from outside, laughed a bit unsympathetically. Evidently the Xeelee dont suffer from vertigo. Do you?


  I clamped the translator box to a strut above my head. Now the Qax spoke. Study your controls, Bolder.


  Right. Set ahead of me and to my sides were three control panels, each briefcase-sized. Magnifying monitors showed me sequinlike control studs. Waldoes would let me work the panels
  by my sides, but there was no waldo for the third.


  The panels to your sides are for in-system flight, said the Qax. The third, before you, is for the hyperspace drive. The three panels were the only equipment found in this
  shipapart from the synchrotron handgun.


  Im not getting that back?


  The Qax think youre dangerous enough as it is, Lipsey said quietly.


  The Qax continued: Weve worked out a setting to take you out to the Great Attractor. Just hit the red button, on the left of the third panel. Hit it again to come home.


  I ran a gloved finger over the surface of the third panel. Apart from the red button the panel was half-melted . . . unusable. I asked why.


  Of course, the Qax explained acidly, youd never be tempted to steal a treasure like this, but . . .


  I slipped my hands into the waldo manipulators. The ship woke up. So tell me how I fly this thing.


  The wings of the sycamore seed billowed out, a shaken blanket a hundred miles wide.


  The motive force comes from the structure of space itself, the Qax explained. The wings are sheets of discontinuity in space. Thehealing upof space drives the
  ship forward.


  I squeezed minutely. The wings trembled and the pod jerked. Lipsey and his flitter disappeared. Try to restrain your monkey impulse to meddle, said the Qax. Youve
  just traveled half a light second.


  I let go, fast.


  Now, said the Qax. A controlled pressure with your right index finger . . .


  All Ive ever wanted to do is fly. Ive given up everything else in life for it, I suppose . . . and now my wings pulsed like sheets of shadow as I flew around the Qax star at half
  the speed of light. I stared into the eye of a vacuole and, whooping, whizzed under the blue-shifted arch of a stellar flare.


  Blue shift! I was traveling so fast that light itself seemed as sluggish as the Doppler-shifted noise of a passing train.


  The Qax gave me my head. Probably the ship was fairly immune to accidents . . . even if I wasnt.


  The Xeelee hyperdrive works on unconventional principles, the Qax told me. On your return, were not sure precisely where in our system youll arrivebut
  we know it will be a fixed distance from the sun.


  The mass of the ship and sun are the deciding factors. The more mass the ship has, the closer to the sun youll be placed.


  I flew out to that critical return orbit. I wasnt surprised to find a Spline gunship, pitted with weapons that tracked me like eyes. Around the curve of the orbit was another gunship, and
  another. I swept out of the ecliptic plane, only to find more gunships. The Qax sun was encased by a sphere of them, completely staking out my return radius. This must be costing you a
  fortune, I said. Why?


  Lipsey said elegantly: Oh, theyre not scared of you, Bolder. But they wouldnt like a hundred armed Xeelee to come swarming out of that ship instead of you, now would
  they?


  After two months training I felt ready. I skimmed out to the Spline-guarded radius and closed up my wings. Lipsey, once more alone with the Qax, said gently: Good
  luck, Jim Bolder.


  Yeah. I hit the red button


  and gasped as the hyperdrive jump made the Qax sun wink to nothingness. Below my feet appeared a compact yellow star, set in a sky crowded with stars and dust. I became aware of a trickle
  of clicks and pops as instruments clustered around me began to study the hurtling wonders.


  Wow! I said.


  Bolder, said the Qax, skip the epithets and report.


  I think Im near the center of the Galaxy.


  Good. That is


  another jump


  according to plan.


  Lethe. The yellow sun had disappeared; now I hovered below a dumbbell-shaped binary pair. Great tongues of golden starstuff arced between the twin stars. The sky was darker; I must
  be passing through the Galaxy and out the other side


  jump


  and now I was suspended below the plane of the Galaxy itself; it was a Sistine ceiling of orange and blue, the contrasts surprisingly sharp


  jump


  and these jumps were coming faster; I watched a dwarf star scour its way over the surface of its huge red parent and that dim disc over there must be my Galaxy


  jump


  and now I was inside a massive star, actually within its pinkish flesh, but before I could cry out there was another


  jump


  and


  jumpjumpjumpjumpjumpjump


  I closed my eyes. There was no inward sensation of motion; only a flickering outside my eyelids that told me of skies being ripped aside like veils.


  . . . Bolder! Can you hear me? Bolder


  I took a breath. Im okay. Its justfast. I risked another look. I was passing through a frothy barrage of stars and planets; beyond them sheets of galaxies
  moved past as steadily as roadside trees. I said slowly: I must be making a megalight, or more, an hour. At this rate the journey will take about two weeks


  Yes, Lipsey said. We think the Xeelee have a range of hyperdrive capabilities. The standard intragalactic version is limited to a kilolight an hour, or thereabouts. Whereas
  this more powerful intergalactic model


  I tumbled into the creamy plane of an elliptical Galaxy. I wailed and closed my eyes again.


  Ten days later, the popping stars no longer bothered me. I guess you can get used to anything. Even the growing gray patch ahead of mea cloud of objects around the Great
  Attractorseemed less important than the itchy confines of my suit. In fact, I felt fine until a disc of sky directly behind me turned china blue . . .


  I dont get it, I said. Objects that Im leaving behind should be redshifted.


  Its nothing to do with your motion, Bolder, the Qax explained. The blue shift is gravitational. Youre now close enough to the Great Attractor that light from
  the outside Universe is beginning to fall more steeply down its gravity well.


  I checked my instruments. But thats ridiculous . . . Im still millions of light years away.


  The Qax didnt bother to respond.


  Two more days. The light became a hail of hard blue as it plummeted after me into this pit in space. I entered the outskirts of the mist around the Great Attractor; it resolved into individual
  stars and what looked like bits of galaxies.


  The muddled starlight bathing my cage began to flicker. I felt my heartbeat rising. The skies riffled past me like the pages of a great book, ever slower. Finally the ship stuttered to a
  halt.


  Ive arrived, I whispered. Im still inside the star mist. I looked around, clutching the arms of my couch. Im in orbit around what looks
  like a small G-type star. But the skys crammed with streaming stars, hundreds of them close enough to show discs. Its blue-tinted chaos.


  AndI can see something ahead. A bank of light beyond the mist. My breath caught at the sheer scale of it all. Thats the Great Attractor, right?


  Dont touch your controls until we tell you, Bolder, the Qax murmured.


  What? Why not?


  Youve got company. To your left . . .


  A hoard of night-dark ships came soaring away from the Great Attractor and out into the star cloud. There were small fighters like mine, swirling in flocks like starlings. And here and there I
  saw cup-shaped freighters miles wide, cruising like eagles.


  The sky was black with ships.


  Xeelee, I breathed. There must be millions of them. Well, you were right, Qax . . . But I dont believe in coincidence. I havent stumbled across the only Xeelee
  fleet in the area. This star cloud must be swarming with them.


  Follow them, said the Qax.


  What?


  Activate your drive. Youre a lot less likely to be noticed as one of a flock than as an individual.


  . . . Yeah. I spread my wings and banked sideways into the flock. Soon I was waddling along, a self-conscious duck among swans. Inside the waldoes my sweating fingers began to
  cramp up with the effort.


  The fleet was heading for a young star. Through the crowd ahead of me I could see the stars disc, its violet light diamond-hard. As we neared the star the torrent of ships abruptly
  splashed sideways, as if encountering an invisible shield. When I reached the breaking radius I banked left and set off after the herd.


  Twenty hours after my arrival the Xeelee completed their formation. With wings folded like patient vultures they completely surrounded the star.


  What now? I asked uneasily.


  No doubt well find out.


  I wished I could rub my gritty eyes. Qax . . . I havent slept since coming out of hyperspace, you know.


  Take a stimulant.


  Sudden as an eye blink, bloodred threads of light snaked into the star from every ship in the fleet.


  Well, from every ship except one. Mine.


  It was a poignant sight: a stellar Gulliver, pierced by a million tiny arrows. The stars light flickered, oddly. And I became aware of a stirring in the ranks of the Xeelee nearest
  me.


  Theyre starting to notice me, I whispered. How do I turn on my beam?


  You dont, said Lipsey. Remember that Xeelee handgun? This must be what happens at the highest setting.


  A purple arch of tortured gas erupted from the star. Soon flares covered the stars surface; clouds of ejecta drifted through the cherry-red beams. Cup freighters moved in, placidly
  swallowing the star flesh.


  It was like watching the death of a magnificent animal. Theyre destroying it, I said. But how?


  The handgun must be a gravity wave laser, the Qax said slowly. The coils on the butt of that handgun are small synchrotrons. Subatomic particles move at fantastic velocities
  in there; the thing emits a coherent beam of gravity waves which


  I thought you needed large masses to get significant gravity waves.


  No. As long as you move a small mass fast enough . . . the energy must come from the same source as your shipsfrom the structure of space itself.


  Handguns to break stars, eh?


  A shadow moved across my vision. I glanced about quickly. A dozen Xeelee slid across the blue-shifted sky and gathered into a close sphere around me.


  Theyve noticed me. Rapidly I thought over my options. Before me was the reassuring red glow of the hyperspace button: my escape hatch, if things got too hot . . . but, I
  quickly decided, Id come too far to go home without seeing the Great Attractor itself.


  I spread my wings as far as they would go and dragged them downwards in one mighty swoop. I shot head first out of the closing trap and kept going, heading deeper into the blue-tinged star
  cloud. My breath was loud in my helmet.


  What now? I gasped.


  Run! said Lipsey.


  I ran for hours. I dodged stars only light minutes apart, their surfaces distorted into surreal shapes by their proximity to each other. The bank of grayish light beyond the mist grew
  remorselessly brighter and widerand all the time the Xeelee formation was a spear pointing at my shoulderblades.


  At last, abruptly, I burst out of the star mist. The naked light ahead was dazzling. Heart thumping, I wrenched at the wings and skidded to a halt. I found myself in a region clear of stars and
  debris . . . and the curtain of stars on the other side was tinged blue.


  So I was at the center. The bottom of the pit; the place all the stars were falling into. And at the heart of it all, flooding space with a pearly light, was the Great Attractor itself.


  It was a loop, a thing of lines and curves, a construct of some immense cosmic rope. My nightfighter was positioned somewhere above the plane of the loop. The near side of the construct formed a
  tangled, impenetrable fence, twisted exuberantly into arcs and cusps, with shards of galaxy images glittering through the morass of spacetime defects. And the far side of the object was visible as
  a pale, braided band, remote across the blue-shifted sky.


  And it wasastonishingly, unbearablya single object, an artifact, at least ten million light years across.


  The rough disc of space enclosed by the artifact seemed virtually clear.


  . . . Clear, I saw as I looked more carefully, save for a single, glowing point of light, right at the geometric center of the loop.


  Qax, I croaked. Speak to me.


  A massive rotating toroid, murmured the Qax. A made thing, of cosmic string. The Xeelee have manipulated one-dimensional space-time discontinuities, just asin their
  night-fighter intrasystem drivethey manipulate two-dimensional discontinuities.


  Lipsey said, I didnt imagine anything like this. A ring, an artifact of cosmic string. As large as a giant galaxy. The audacity . . .


  Butwhy? Whats the point?


  The Qax paused. Well, this fits one of our hypotheses. Look in the central region, Bolder.


  The hole in the ring hurt my eyes. It was a sheet of space that was somehowtilted. I saw muddled space, stars streaked like cream in coffee.


  Do you know about the Kerr metric? asked the Qax. No? The Great Attractor is a massive toroid rotating extremely quickly. Your own theory of relativity predicts some odd
  effects with such a structure. There may be closed lines in space and time, for instance


  Come again?


  Time travel, said Lipsey. And more . . . Bolder, the Kerr metric describes Interfaces between Universes. Do you understand? Its as if


  What?


  As if the Xeelee dont like this Universe, so theyre building a way out.


  I focused my monitors on the dust that walled the cavity in the stars. I saw shipsan aviary of all shapes and sizes, uncountable trillions of them.


  A few light minutes from me I made out a particularly monstrous ship, a disc that must have been the size of Earths Moon. Hundreds of cup freighters nestled into neat pouches in the
  discs upper surface, dumping out stolen star material. Vents in the underside of the main ship emitted a constant rain of immense crystalline shafts, as if it were some huge sieve leaking
  rainwater.


  Peering deeper into the mist of craft I could see fantastic bucket-chains of the disc-ships descending to the Great Attractor, dwindling to pinpoints against the vast carcass of the ring.
  Returning ships, I saw, were diverted to clouds of cup freighters for reloading.


  I began to see the pattern. So the disc-ships are huge, ah, dumper trucks, I said. Theyre tending the Great Attractor, bringing it matter and energy. Using that
  crystalline stuff to grow the string, knitting it together strand by strand, with a patience thats lasted billions of years . . .


  There was a flicker in my peripheral vision. My posse. They whirled around me and began to close up once more.


  I closed up my wings and prepared to punch the red button. Lipsey, Ive seen enough. Weve got to spread this news around all the races in our regionfind a way to stop
  the Xeelee before they wreck our Universe. Weve time to plan


  He coughed apologetically. Ahlook, Bolder, this information is Qax commercial property. You know that.


  I hesitated. Youre kidding. Were doomed if the Qax keep this knowledge to themselves.


  He sighed. The Qax dont think on those timescales. They cant, remember. They think about profit, today.


  I forced my hand away from the escape button; a cold knot in my stomach started to tighten. Suddenly this wasnt a game. If I tried to go home after what Id just blurted out, the
  Qax wouldnt hesitate to use their Spline warships to blast me out of the sky. Abruptly my isolation telescoped into a vivid reality, and the cage around me seemed absurdly fragile . . . And
  the Xeelee whirled tighter, reminding me that hanging around here wasnt an option either.


  I had to find more time. To my right, obscured now by the fog of fighters around me, was that dumper truck with its attendant freighters. I opened up my wings, clutched at space and lurched out
  of the trap. Soon I was thrusting my way into the crowded freighter formation, my wings tucked tight. The fighters blurred after me.


  I rammed thoughts through my sleep-starved brain as I flew. Could I evade the waiting Spline? Maybe I could divert the ships hyperspace flightbut how? Prise open the melted control
  box? Change the ships mass, to change the distance I arrived from the Qax sun?


  Of course I could abandon ship before I reached the Qax system, at one of the later jump points. I had that Spline emergency beacon; Id be picked up. And if I kept quiet I could hide from
  the Qax, for years maybe . . .


  But, damn it, if I did that humanity and a few hundred other races would one day end up falling into the Xeelee pit. Hiding wasnt good enough.


  I dipped under the lip of the dumper truck and dodged the processed Great Attractor material sleeting from the trucks base. The huge icicles fell a few thousand miles and then broke up
  into a fine mist . . . and as I stared abstractedly at that mist I realized there was a way out of this. It was stupid, crazy, nearly unworkable. And my only chance.


  All right, Qax, I said. Ill come home. But first . . .


  I dropped, spread my wings as far as they would go and whirled like a seagull through the crystal rain. The wings plated over rapidly and grew stiff and cumbersome.


  Bolder, what are you doing?


  Wrecking this beautiful ship, I told Lipsey with real regret.


  The Xeelee fighters finally closed around me, shutting out the rain.


  I pressed the button.


  The Xeelee trap disappeared; Id jumped back to the blue-tinged light of the star cloud. And then


  Jump. Jump. Jumpjumpjumpjumpjumpjump


  The skies became a blur. I slumped into sleep.


  I fell towards the welcoming pool that was my home Galaxy. I peered out of my glazed-over cage as the stars flickering began to slow. For the first time in a month I
  unbuckled the straps that bound me to my couch, and prized the translator box free of the strut over my head.


  Lipsey and I said our goodbyes. Do me a favor, I said. Whatever happens, keep talking. Tell me what you see.


  Whatever you say. I imagined his noble face gazing out over the seething Qax ocean. Bolder . . . I want you to know Im sorry.


  Yeah. The shipjumped to the dumbbell binary system. It was dazzling; Id arrived much closer than I remembered from my visit on the way out. I bunched a gloved
  fist in triumph. This was going to work


  jump


  A compact yellow star at the heart of the Galaxy, searingly close to the ship. Last stop. Time to get out.


  I climbed onto my seat, put my shoulders against the pods crystalline plating, and pushed. For a heart-stopping moment I thought the shell was too strongthen it crumbled, and I
  popped into space, clutching my translator box. Below me glittered the crusted wings of the ship Id taken so far.


  My plan had worked. The Great Attractor substance had added enough mass to the ship to shift its arrival point significantly closer to the system center. Now I had to rely on the Qax to do the
  rest


  jump


  and the ship disappeared and I was left alone in a cloud of fragments; they sparkled in the light of the compact star.


  I drifted there for a while, rotating slowly. Then I squeezed the Spline distress bracelet. It turned rigid and cold.


  Lipsey began to speak out of the translator box. His voice was hoarse, forced. I listened, absently picking sparkling fragments out of the space around me and stuffing them into a suit
  pocket.


  You havent come out where we expected, Bolder. What have you . . . youre causing the Qax a lot of confusion, I can tell that much . . .


  A pause. I think theyve found you . . . but what are you doing there?


  The Spline warships rotated like eyeballs, scouring space . . .


  Then they found my ship, inexplicably close to the Qax sun.


  The Qax panicked. They sent their shell-shaped armada roaring in towards their sun. Waves of energy pounded the Xeelee ship; the great wings sagged like melting chocolate. And in the middle of
  that torrent of energy was a thread of cherry-red light that arrowed through the wreck and into the sun.


  As Id hoped, in their anxiety and confusion the Qax had thrown at my ship all they hadincluding their only Xeelee weapon.


  Of course, it was only a single starbreaker. Im told it took a couple of days before the flares started.


  Lipsey died alone, surrounded by the rage of humanitys conquerors. It was the end of an undeservedly long life. But he died laughing at them. I heard him.


  A Spline freighter ingested me after a day.


  The Spline sold me access to a human news channel. I figured, why not. Since I was still broke, in spite of everything, I wasnt going to be able to pay them anyway . . .


  Humanity was rejoicing. Qax-owned ships were disappearing from the skies of the human worlds of the Solar System. The Qax were going to need every cubic foot of carrying capacity to get
  themselves off their home world before their sun blew up. They were going to be busy for a long, long time, and much too preoccupied to hunt me down.


  And once I released my news about the Xeelee, wed be busy, too. One day wed go back to the Great Attractor, take on the Xeelee starbreakers.


  But in the meantime Id have to find a job. My adventure was over and I faced the dreary prospect of spending the rest of my life paying off the Splineamong others. I reached for my
  suit and dug out my handful of Great Attractor fragments. Cold as ice, and just as worthless, they sparkled even in the Splines blood-tinged light


  Worthless?


  Suddenly I imagined these stones set in platinum and resting against tanned flesh: Xeelee-made gems from half a billion light years away.


  Maybe I had a way to pay off my debts after all. Soon, AS technology would be available again. And after that I could buy my own ship, start a small line . . .


  I put away the stones and began to dream again.


  
    
      Eve said, Jim Bolder was a brave, impulsive man. But he thought big. He immediately saw the significance of the knowledge of the Xeelee artifact, the thing he
      called the Great Attractor, to mankind.


      Bolder lived for the moment. But his actions would resound through millions of years. It is entirely appropriate that, for humans, the artifact he found would always bear his
      name:


      Bolders Ring.


      But the impact of his actions on the Qax was devastating . . .


      The pathetic Qax evacuation armada consisted of hundreds of Spline ships.


      The craft, their spherical hulls open, settled into the Qax ocean. Each hull was lined with heaters designed to simulate the volcanism of that mother sea; convection cells were stirred
      to life inside the ships, and the awareness of a Qax slid reluctantly aboard each craft.


      The Spline carriers lifted cautiously from the amniotic ocean. Flares like human fists already punched out of the sun, and gales howled through the atmosphere, buffeting the stately rise
      of the Spline. With each jolt the delicate convection patterns were disrupted; the Qax endured the gradual paring away of their awareness.


      Over half the race expired.


      But after the evacuation, the inventiveness and enterprise of the Qax were reasserted. Soon traders were once more spreading Qax goods and services through the neighboring star systems.
      And the Qax, adrift in their Spline fleet, began to explore new homes for their delicate structures.


      They were creatures of turbulence, and they found turbulence everywhere.


      Qax awareness took root in the roiling air of Jovians . . . in the slow, stately gravitational rhythms of galactic orbits . . . and at last they learned how to colonize the structure of
      seething space itself.


      On their reemergence as an interstellar power the Qax sought out humanity, butas Bolder in his blundering way had evidently hopedthe Qaxs long, forced withdrawal
      from affairs had given mankind time to grow powerful.


      The history of the two species diverged, with humanity resuming its vigorous expansion, and the Qax beginning an introspective retreat into the structure of space.


      Soon the Qax were numberless, and had become immortal.


      But they remembered the moment at which a single human being had brought them to the brink of extinction.


      Meanwhile, humans prospered.


      Some argued that access to Xeelee technology damaged human inventiveness. It was too easy to take rather than build.


      But not all exploration was finished. And, in the course of that exploration, evidence was unturnedfragmentary and incompleteof a technology even older than the Xeelee . .
      .
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  [image: ] The soup was cold. I pushed it away. Tell me why Im here.


  Wyman didnt answer until the next course arrived. It was a rich coq au vin. He forked it into his mouth with an enthusiasm that told me he hadnt always been accustomed to such
  luxury. Earthlight caught the jewelry crusted over his fingers.


  Faintly disgusted, I lifted my eyes to the bay window behind him. Now that wed left the atmosphere the Elevator Restaurant was climbing its cable more steeply. The Sahel ground anchor
  site had turned into a brown handkerchief, lost in the blue sink of Earth.


  Suddenly the roof turned clear. Starlight twinkled on the cutlery and the table talk ebbed to silence.


  Wyman smiled at my reaction.


  Dr. Luce, youre a scientist. I asked you here to set you a scientific puzzle. His accent was stilted, a mask for his origins. Did you read about the lithium-7 event?
  No? A nova-bright object fifteen billion light years away; it lasted about a year. The spectrum was dominated by one element. Doctor, the thing was a beacon of lithium-7.


  A floating bottle of St. Emilion refilled my glass.


  I thought about it. Fifteen billion years is the age of the Universe. So this object went through its glory soon after the Big Bang.


  Thin fingers played with coiffed hair. So, Doctor, whats the significance of the lithium?


  Lithium-7 is a relic of the early Universe. A few microseconds after the singularity the Universe was mostly quagmaa magma of free quarks. Then the quarks congealed into nuclear
  particles, which gathered into the first nuclei.


  Lithium-7 doesnt form in stars. It was formed at that moment of nucleosynthesis. So all this points to an early Universe event.


  Good, he said, as if Id passed a test.


  Our empty plates sank into the table.


  So whats this got to do with me? I hate to disappoint you, Wyman, but this isnt my field.


  Unified force theories, he said rapidly. Thats your field. At high enough energies the forces of physics combine into a single superforce. The principle of the old
  GUTdrive. Right? And the only time when such energy densities obtained naturally was right after the Big Bang. The superforce held together your quagma. He was a slight man, but the
  steadiness of his pale eyes made me turn aside. So the early Universe is your field, after all. Dr Luce, dont try to catch me out. You think of me, no doubt dismissively, as an
  entrepreneur. But what Im an entrepreneur of is human science. Whats left of it . . . Ive made myself a rich man. You shouldnt assume that makes me a fool.


  I raised my glass. Fair enough. So why do you think this lithium thing is so important?


  Two reasons. First, creation physics. Here we have a precise location where we can be certain that something strange happened, mere moments after the singularity. Think what we could
  learn by studying it. A whole new realm of understanding . . . and think what an advantage such an understanding would prove to the first race to acquire it.


  And what profits could be made from it, I said dryly. Right? And the second reason?


  The Silver Ghosts think its important. And what theyre interested in, Im interested in.


  That made me cough on my wine. How do you know what the Ghosts are up to?


  His grin was suddenly boyish. Ive got my contacts. And they tell me the Ghosts are sending a ship.


  I choked again. Across fifteen billion lights? I dont believe it.


  Its a fast ship.


  Yeah . . . I thought it through further. And how could such a ship report back?


  Wyman shrugged. A quantum-inseparability link?


  Wyman, the attenuation over such distances would reduce any data to mush.


  Maybe, he said cheerfully. In conversational mode anyway. I hear the Ghosts are planning a high-intensity packet burst device. Would that get through?


  I shrugged. Perhaps. You still havent told me why youre talking to me.


  Abruptly he leaned forward. Because youve the expertise.


  I flinched from his sudden intensity.


  Youve no family. Youre fit. And the youthful idealism that trapped you in research has long worn offhasnt it?now that your contemporaries are earning so
  much more in other fields. You need money, Doctor. I have it.


  Then he sipped coffee.


  Ive the expertise for what? I whispered.


  Ive got my own ship.


  But the Ghosts


  He grinned again. My ships got a secret . . . a supersymmetry drive. The Susy drive is a human development. A new one, can you believe it? The Ghosts dont have it.
  So my ships faster, and well beat them.


  For Lethes sake, Wyman, Im an academic. Ive never even flown a kite.


  A cheese board floated by; he cut himself precise slices. The ship will fly itself. I want you to observe.


  I felt as if I were falling. I tried to think it out. . . . Tell me this, Wyman. Will there be any penalty clauses in my contract?


  He looked amused. Such as?


  For not getting there first.


  Whats going to beat the Susy drive?


  A Xeelee nightship.


  Expressions chased across his face.


  All right, Doctor. I accept your point. The Xeelee are one of the parameters we have to work within. Therell be no penalty clauses.


  Above my head the Restaurants geostationary anchor congealed out of starlight into a mile-wide cuboid.


  Now the details, Wyman said. I want you to make a stop on the way, at the home world of the Ghosts . . .


  Wymans ship was a man-sized tin can.


  It was stored in an open garage on the space-facing side of the Elevator Anchor. The things cylindrical symmetry was broken by strap-on packages: I recognized a compact hyper-drive and an
  intrasystem drive box. Set in one wall was a fist-sized fusion torus.


  Wyman pointed out a black, suitcase-sized mass clinging to the pods base. The Susy drive, he said. Neat, isnt it?


  I found half the hull would turn transparent. The interior of the pod was packed with instrument boxes, leaving precious little room for me.


  I studied the pod with mild distaste. Wyman, you expect me to cross the Universe . . . in this?


  He shrugged delicately. Doctor, this is the best my private capital could fund. Ive not had a cent of support from any human authority. Governments, universities, so-called
  research bodies . . . in the shadow of the Xeelee mankind is suffering a failure of imagination, Luce. We live in sorry times.


  Yeah.


  And thats why Ive set up a meeting with the Ghosts on the way out. This flying coffin isnt much, but at least it demonstrates our intent. Were going for the
  prize. Perhaps it will persuade the Ghosts that we should pool our resources.


  Ah. So this pod is really a bargaining counter . . . you dont mean it to make the journey after all? I felt a mixture of reliefand profound regret.


  Oh, no, Wyman said. What I told you is true. I sincerely believe the Susy drive could beat the Ghosts to the prize. If necessary. But why not spread the risk? He
  grinned, his teeth white in the gloom of his helmet.


  I left a day later.


  Our Universe is an eleven-dimensional object. All but four of those dimensions are compactifiedrolled up to an unimaginable thinness. What we call hyperspace is one of
  those extra dimensions.


  The hyperdrive module twisted me smoothly through ninety degrees and sent me skimming over the surface of the Universe like a pebble over a pond.


  Of course, I felt nothing. Hyperspace travel is routine. With the pods window opaqued, it was like riding an elevator. I was left with plenty of time to brood. When I checked the
  pods external monitors I could see the Susy-space module clinging to the hull, dormant and mysterious.


  After five days, with a soft impact, the pod dropped back into four-space.


  I turned on my window. I was rotating slowly.


  The sun of the Silver Ghosts is in the constellation of Sagittarius. Now it slid past my window, huge and pale. I could see stars through its smoky limb. Something came crawling close around
  that limb, a point of unbearable blue. It dragged a misty wave out of the sun.


  I knew the story of the Ghosts. That blue thing was the main suns twin. It was a pulsar; it sprayed gusts of heavy particles across the sky six hundred times a second. Over a billion
  years that unending particle torching had boiled away the main stars flesh.


  The intrasystem drive cut in with a dull roar, a kick in the small of my back.


  Then the planet of the Silver Ghosts floated into view.


  I heard myself swearing under my breath. It was a world dipped in chrome, reflecting the Universe.


  I was flying over a pool of stars. Towards the edge of the pool the stars crowded together, some smeared into twinkling arcs, and the blanched sun sprawled across one pole. As I descended my own
  image was like a second astronaut, drive blazing, rising from the pool to meet me.


  Now I saw what looked like the skeleton of a moon, floating around the limb of the world. I directed monitors toward it. Wyman. What do you make of that?


  Wymans voice crackled out of the inseparability link. Thats where they built their ship to the lithium-7 event. They hollowed out their moon and used its mass to boost them
  on their way.


  Wyman . . . I hate to tell you this, but theyve gone already.


  I know. He sounded smug. Dont worry about it. I told you, we can beat them. If we need to.


  I continued to fall. The pod began speaking to the Ghosts landing control systems. At last the perfection of the planet congealed into graininess, and I fell amongst silvered clouds. The
  landscape under the clouds was dark: I passed like a firefly, lighting up cities and oceans.


  Under the Ghosts control I landed in a sweep, bumping.


  I rested for a moment in the darkness. Then


  I heard music. The ground throbbed with a bass harmonization that made the pod walls sing. It was as if I could hear the heart of the frozen planet.


  I lit an omnidirectional lamp.


  Mercury droplets glistened on a black velvet landscape. I felt as if I were brooding over the lights of a tiny city. There were highlights on the horizon: I saw a forest of globes and
  half-globes anchored by cables. Necklaces swooped between the globes, frosted with frozen air . . .


  When their sun decayed the only source of heat available to the Ghost biosphere was the planets geothermal energy. So the Ghosts turned themselves and their fellow creatures into compact,
  silvered spheres, each body barely begrudging an erg to the cold outside.


  Finally clouds of mirrored life-forms rolled upwards. The treacherous sky was locked out . . . but every stray photon of the planets internal heat was trapped.


  I dont get it, Michael, Wyman said. If theyre so short of heat why arent they all jet-black?


  Because perfect absorbers of heat are perfect emitters as well, I said. High school physics, Wyman. While perfect reflectors are also the best heat containers.
  See?


  . . . Yeah. I think so.


  And anyway, who cares about the why of it? Wyman, its . . . beautiful.


  I think youve got a visitor.


  A five-foot bauble had separated from the forest and now came flying over the sequined field. In its mirrored epidermis I could see my own spectral face. Taped to that hide was a standard
  translator box. A similar box was fixed to the pod floor; now it crackled to life. You are Dr. Michael Luce. I understand you represent a Wyman, of Earth. You are welcome here, said
  the Silver Ghost. I work with the Sink Ambassadors office.


  The Sink? I whispered.


  The Heat Sink, Luce. The sky. I am Wyman. Thank you for meeting us. Do you know what I wish to discuss?


  Of course. Our respective expeditions to the lithium site. The truncated spheroid bobbed, as if amused. We can make an educated guess about what you seek to achieve here,
  Mr. Wyman. What we do not know yet is the price youll ask.


  Wyman laughed respectfully.


  I felt bewildered. Sorry to butt in, I said, but what are you talking about? Were here to discuss a pooling of resources. Arent we? So that humans and Ghosts
  end up sharing


  The Ghost interrupted gently. Dr. Luce, your employer is hoping that we will offer to buy him out. You see, Wymans motivation is the exploitation of human technology for personal
  profit. If he proceeds with your expedition he has the chance of unknown profit at high risk. However, a sell-out now would give him a fat profit at no further risk.


  Wyman said nothing.


  But, I said, a sell-out would give the Ghosts exclusive access to the lithium knowledge. All that creation science you told me about, Wyman . . . I mean no offense, I
  said to the Ghost, but this seems a betrayal of our race.


  I doubt that is a factor in his calculation, Doctor, said the Ghost.


  I laughed dryly. Sounds like they know you too well, Wyman.


  So whats your answer? Wyman growled.


  Im afraid you have nothing to sell, Mr. Wyman. Our vessel will arrive at the lithium-7 site in . . . A hiss from the translator box. Fourteen standard
  days.


  See this ship? It will be there in ten.


  The Ghost was swelling and subsiding; highlights moved hypnotically over its flesh. Powered by your supersymmetry drive. We are not excited by the possibility that it will
  work


  How can you say that? I snapped, my pride obscurely wounded. Have you investigated it?


  We have no need to, Doctor. Our ship has a drive based on Xeelee principles. Hence it will work.


  Oh, I see. If the Xeelee havent discovered something, its not there to be discovered. Right? Well, at least this shows mankind isnt alone in suffering a fracture of
  the imagination, Wyman.


  The Ghost, softly breathing vacuum, said nothing.


  We humans arent so complacent, snapped Wyman. The Xeelee arent omnipotent. Thats why well have the edge over the likes of you in the
  end.


  A convincing display of patriotism, said the Ghost smoothly.


  Yeah, thats a bit rich, Wyman.


  Youre so damn holy, Luce. Let me tell you, the Ghosts right. This trip is risky. Its stretched me. Unless you come up with the goods I might have trouble paying your
  fee. Chew on that, holy man.


  Dr. Luce, I urge you not to throw away your life on this venture. The Ghosts calm was terrifying.


  There was a moment of silence. Suddenly this world of mirrors seemed a large and strange place, and my own troubled eyes stared out of the Ghosts hide.


  Come on, Luce, said Wyman. Weve finished our business. Lets waste no more time here.


  My drive splashed light over the chrome-plated landscape. I kept my eyes on the Ghost until it was lost in a blanket of sparkles.


  I soared out of the gravity well of the Ghost world.


  Strap in.


  Disappointed, Wyman?


  Shut up and do as I say.


  The drive cut out smoothly, leaving me weightless. The control screens flickered as they reconfigured. Thumps and bangs rattled the hull; I watched my intrasystem and hyper-drive packs drift
  away, straps dangling.


  The pod was metamorphosing around me.


  I locked myself into a webbing of elasticated straps, fumbling at buckles with shaking fingers. There was a taste of copper in my throat.


  Do you understand whats happening? Wyman demanded. Im stripping down the pod. Every surplus ounce will cost me time.


  Just get on with it.


  Panels blew out from the black casing fixed to the base of the pod; a monitor showed me the jeweled guts of the Susy drive.


  Now, listen, Luce. You know the conversational inseparability link will cut out as soon as you go into Susy-space. But Ill bewith you in spirit.


  How cheering.


  The pod shuddered oncetwiceand the stars blurred.


  Its time, Wyman said. Godspeed, Michael


  The antique expression surprised me.


  Something slammed into the base of the pod; I dangled in my webbing. For as long as I could I kept my eyes fixed on the Ghost world.


  I lit up a hemisphere.


  Then the planet crumpled like tissue paper, and the stars turned to streaks and disappeared.


  Wyman had boasted about his Susy drive. Hyperspace travel is just a slip sideways into one of the Universes squashed-up extra dimensions. Whereas with
  supersymmetry youre getting into the real guts of physics . . .


  There are two types of particles: fermions, the building blocks of matter, like quarks and electrons, and force carriers, like photons. Supersymmetry tells us that each building block can be
  translated into a force carrier, and vice versa.


  The supersymmetric twins, the s-particles, are no doubt inherently fascinating, said Wyman. But for the businessman the magic comes when you do two supersymmetric
  transformationssay, electron to selectron and back again. You end up with an electron, of coursebut an electron in a different place . . .


  And so Wyman hoped to have me leapfrog through Susy-space to the lithium-7 object. What he wasnt so keen to explain was what it would feel like.


  Susy-space is another Universe, laid over our own. It has its own laws. I was transformed into a supersymmetric copy of myself. I was an s-ghost in Susy-space. And it was . . . different.


  Things are blurred in Susy-space. The distinction between me, here, and the stars, out there, wasnt nearly as sharp as it is in four-space.


  Can you understand that?


  Susy-space is not a place designed for humans. Man is a small, warm creature, accustomed to the skulls dark cave.


  Susy-space cut through all that.


  I was exposed. I could feel the scale of the journey, as if the arch of the Universe were part of my own being. Distance crushed me. Earth and its cozy Sun were a childhood memory, lost in the
  grief of curved space.


  Eyes streaming, I opaqued the window.


  I slept for a while. When I woke, things hadnt got any better.


  Trying to ignore the oppressive aura of Susy-space I played with the new monitor configurations, looking for the Susy-drive controls. It took me two hours of growing confusion to work out that
  there werent any.


  The Susy drive had been discarded after pushing me on my way, like a throwaway rocket in the earliest human flights.


  I could see the logic of it. Why carry excess baggage?


  There were two problems.


  The trip was one way. And Wyman hadnt told me.


  Im not a strong man; I dont pretend to be. It took some time to work through my first reaction.


  Then I washed my face and sipped a globe of coffee.


  The translator box lit up. Luce. Whats your status?


  I crushed the globe; cooling coffee spurted over my wrist. Wyman, you bastard. Youve hijacked me . . . And I thought the inseparability link wouldnt work over these
  distances.


  We have a packet link; but apart from that, it doesnt. This isnt Wyman. Im a Virtual representation stored in the translator box. I should think youre pleased
  to hear my voice. You need the illusion of company, you see. Its all quite practical. And this is a historic trip. I wanted some small part of me to be out there with you . . .


  I breathed hard, trying to control my voice. Why didnt you tell me this trip was no return?


  Because you wouldnt have gone, said the Wyman Virtualmentally I started calling him sWyman.


  Of course not. No matter what the fee.And what about my fee? Have you paid it over yet?


  sWyman hesitated. Id be happy to, Michael. But . . . do you have an estate? Dependents?


  You know I dont. Damn you.


  Look, Michael, Im sorry if you feel tricked. But I had to make sure youd take the trip. We have to put the interests of the race first, dont we? . . .


  After that my courage began to fail once more. sWyman had the decency to shut up.


  We popped out of Susy-space, sparkling with selectrons and neutralinos.


  My time in that metal box had seemed a lot longer than ten days. I dont remember a lot of it. Id been locked inside my head, looking for a place to hide from the oppression of
  distance, from the burden of looming death.


  Now I breathed deeply; even the canned air of the pod seemed sweet out of Susy-space.


  I checked my status. Id have four days life support at the lithium-7 site. It would expirewith mejust when the Ghosts arrived. Wyman had given me the bare bones.


  I de-opaqued my window and looked out. I was spinning lazily in an ordinary sky. There was a powdering of stars, a pale band that marked a galactic plane, smudges that were distant galaxies.


  Earth was impossibly far away, somewhere over the horizon of the Universe. I shivered. Damn it, this place felt old.


  There was something odd about one patch of sky. It looked the size of a dinner plate at arms length. There were no stars in the patch. And it was growing slowly.


  I set up the monitors. sWymanwhat is it?


  All I see is a dull infra-red glow . . . But thats where the lithium object is hiding, so thats the way were headed.


  The patch grew until it hid half the sky.


  I started to make out a speckled effect. The speckles spread apart; it was as if we were falling into a swarm of bees. Soon we reached the outskirts of the swarm. A hail of huge objects shot
  past us and began to hide the stars behind us


  Theyre ships.


  What?


  I straightened up from my monitor. Ships. Millions of ships, sWyman.


  I swung the focus around the sky. I picked out a little family of cylinders, tumbling over each other like baby mice. There was a crumpled sphere not much bigger than the pod; it orbited a
  treelike structure of branches and sparkling leaves. Beyond that I made out bundles of spheroids and tetrahedra, pencils of rods and wandsmy gaze roved over a speckling of shape and
  color.


  I was at the heart of a hailstorm of ships. They filled the sky, misting into the distance.


  But there was no life, no purposeful movement. It was a desolate place; I felt utterly alone.


  I looked again at the tree-thing. The delicate ship was miles wide. But there were scorch marks on the leaves, and holes in the foliage bigger than cities.


  sWyman, these are wrecks. All of them.


  A motion at the edge of my vision. I tried to track it. A black, birdlike shape that seemed familiar


  Luce, why the junk yard? Whats happened here?


  I thought of a shell of lithium-stained light growing out of this place and blossoming around the curve of the Universe. At its touch flocks of ships would rise like birds from the stars . . .
  sWyman, were maybe the first to travel here from our Galaxy. But races from further in, closer to this event, have been flooding here from the start. As soon as the lithium-7 light
  reached them they would come here, to this unique place, hoping as we hope to find new understanding. Theyve been seeking the lithium treasure for billions of years . . . and dying here.
  Lets hope theres still something worth dying for.


  Something was growing out of the speckled mist ahead. It was a flattened sphere of blood-colored haze; starlight twinkled through its substance.


  It was impossible to guess its scale. And it kept growing.


  sWyman. I think thats another ship. It may not be solid . . . but I know were going to hit. Wheres my intrasystem drive?


  Fifteen billion light years away.


  There was detail in the crimson fog, sparks that chattered around rectangular paths. Now the huge ship shut off half the sky.


  Lethe. I opaqued the window.


  There was a soft resistance, like a fall into a liquid. Red light played through the pod walls as if they were paper. Sparks jerked through right angles in the air.


  Then it was over. I tried to steady my breath.


  Why worry, Michael? sWyman said gently. Weve no power; were ballistic. If another of those babies runs into us theres not a damn thing we can do about
  it.


  Its getting clearer up ahead.


  We dropped out of the mist of ships and shot into a hollow space the size of the Solar System. On the far side was another wall of processed mattermore ships, I found. There was a sphere
  of smashed-up craft clustering around this place like gaudy moths.


  And the flame at the heart of it all?


  Nothing much. Only a star. But very, very old . . .


  Once it had been a hundred times the mass of our sun. It had squirted lithium-7 light over the roof of the young cosmos. It had a terrific time. But the good days passed quickly. What we saw
  before us was a dried-up corpse, showing only by its gravity signature.


  Just an old star . . . with something in orbit around it.


  I focused my instruments. That things about a foot across, I recorded. But it masses more than Jupiter . . .


  The monstrous thing crawled past the surface of its wizened mother, raising a blood-red tide.


  So what? A black hole?


  I shook my head. The densities are wrong. This is a different ball game, sWyman. That stuffs quagma.


  The largest piece of quagma Id had to work with before had been smaller than a proton. This was my field, brought within miraculous reach. I stammered observations


  Things started to happen.


  The quagma thing veered out of orbit and shot towards us. I watched in disbelief. Its not supposed to do that.


  I felt a tingle as it hurtled past, mere yards from my window. It looked like a lump of cooling charcoal. Its gravity field slapped the pod as if it were a spinning top, and centripetal force
  threw me against the wall.


  Clinging to the window frame I caught a glimpse of the quagma object whirling away from the pod and neatly returning to its orbit.


  Then a shadow fell across the window.


  Thats shot us full of all sorts of funny stuff, shouted sWyman. Particles you wouldnt believe, radiation at all wavelengths


  I didnt reply. There was a shape hovering out there, a night-dark bird with wings hundreds of miles across.


  Xeelee, I breathed. Thats what I saw in the ship swarm. The Xeelee are here. Thats a nightfighter


  sWyman roared in frustration.


  The Xeelee let us have it. I saw the exterior of the window glow cherry-red; gobbets melted and flew away. The Xeelee dipped his wings, once; and he flew away.


  Then the window opaqued.


  Something hit my head in the whirling darkness. The noise, the burning smells, sWymans yelled complaintsit all faded away.


  . . . Damn those Xeelee. I should have known they can beat anything weve got. And of course they would police this lithium beacon. It wouldnt do to let us
  lesser types get our hands on stuff like this; oh no . . .


  I was drifting in a steamy darkness. There was a smell of smoke. I coughed, searched for a coffee globe. At least the Xeelee attack stopped that damn rotation.


  sWyman shut up, as if cut off.


  Whats our status, sWyman?


  Nothing that counts is working. Oh, theres enough to let us interpret the quagma encounter . . . But, Luce, the inseparability packet link is smashed. We cant talk to
  home. Cradling the cooling globe I probed at my feelings. There was despair, certainly; but over it all I felt an unbearable shame.


  Id let my life be stolen. And, in the end, it was for nothing.


  sWyman hissed quietly.


  Hows the life support, by the way? I asked.


  What life support?


  I let the globe join the cabins floating debris and felt my way to the opaqued window. It felt brittle, half-melted. It would stay opaqued forever, I realized.


  sWyman. Tell me what happened. When that quagma droplet lunged out of its orbit and sprayed us.


  Yeah. Well, the particles from the quagma burst left tracks like vapor trails in the matter they passed through. I remembered how that invisible shower had prickled. The scars
  laced everythingthe hull, the equipment, even your body. And the tracks werent random. There was a pattern to them. There was enough left working in here for me to decipher some of
  the message . . .


  I felt my skin crawl. A message. Youre telling me there was information content in the scar patterns?


  Yes, said sWyman casually. I guess hed had time to get used to the idea. But what we cant do is tell anyone about it.


  I held my breath. Do you want to tell me?


  Yeah . . .


  
    
      It was less than a second after the Big Bang.


      Already there was life.


      They swarmed through a quagma broth, fighting and loving and dying. The oldest of them told legends of the singularity. The young scoffed, but listened in secret awe.


      But the quagma was cooling. Their life-sustaining fluid was congealing into cold hadrons. Soon, the very superforce which bound their bodies would disintegrate.


      They were thinking beings. Their scientists told them the end of the world, seconds away, would be followed by an eternal cold. There was nothing they could do about it.


      They could not bear to be forgotten.


      So they built . . . an ark. A melon-sized pod of quagma containing all their understanding. And they set up that unmistakable lithium-7 flare, a sign that someone had been here, at the
      dawn of time.


      For trillions of seconds the ark waited. At last cold creatures came to see. And the ark began to tell its story.

    

  


  I floated there, thinking about it. The scars lacing the podeven my bodyheld as much of the understanding of the quagma creatures as they could give us. If I
  could have returned home engineers could have dissected the pod, doctors could have studied the tracery of tracks in my flesh; and the patterns they found could have been unscrambled.


  Perhaps we would never decipher it all. Perhaps much of it would be meaningless to us. I didnt know. It didnt matter. For the existence of the ark was itself the quagma datum, the
  single key fact:


  That they had been here.


  And so the ark serves its purpose.


  sWyman fell silent.


  I drifted away from the buckled walls and began to curl up. There was a band of pain across my chest; the air must be fouling.


  How long since Id dropped out of Susy-space? Had my four days gone?


  My vision started to break up. I hoped sWyman wouldnt speak again.


  Something scraped the outside of the pod.


  Luce? sWyman whispered. What was that?


  The scrape went the length of the pod; then came a more solid clang over the mid-section. Id say someones trying to get hold of us.


  Who, damn it?


  I pressed my ear to a smooth patch of hull. I heard music, a bass harmonization that rumbled through the skin of the pod.


  Of course. The Ghosts. Theyre right on time.


  No. There was a bray in his voice. Theyre too late. Our Susy-drive took the Xeelee by surprise, but if the Ghosts try to get any closer to the quagma you can bet
  theyll be stopped.


  But I stopped to suck oxygen out of the thick air. The Ghosts dont need to get any closer. The quagma data is stored in the scarred fabric of the pod itself.
  So if they take the pod theyve won . . .


  Then, incredibly, I felt a glimmer of hope. It was like a thread of blue oxygen.


  I tried to think it through. Could I actually live through this?


  To Lethes waters with it. Id been a passive observer through this whole thing; now, if I was going to die, at least I could choose how. I began stripping off my scorched coverall.
  sWyman, listen to me. Is there a way you can destroy the pod?


  He was silent for a moment. Why should I want to?


  Just tell me. I was naked. I wadded my clothes behind an equipment box.


  I could destabilize the fusion torus, he said slowly. Oh. I get it.


  I presume the Ghosts have been monitoring us, I said breathlessly. So theyll know that my flesh, my clothes, the fabric of the pod, contain the information they
  want.


  But if the pods destroyed . . . if everything except meeven my clotheshas gone . . . then the Ghosts will have to preserve me. Right? My body will be the only
  record.


  Its a massive gamble, Luce. You have to rely on the Ghosts knowing enough about human physiology to keep you alive . . . but not enough to take you apart for the quagma secrets. So
  theyd have to return you to Earth, to human care


  I dont perceive too many alternatives. I grabbed the frame of the pod window. Will you do it? More scrapes; a judder sideways.


  It means destroying myself. He sounded scared.


  I wanted to scream. sWyman, your original is waiting for word of us, safe on Earth. If I get through this Ill tell him what you did.


  He hesitated for five heartbeats.


  Then: Okay. Keep your mouth open when you jump. Godspeed, Michael


  Grasping the frame with both hands I swung my feet at the window. The blistered stuff smashed easily and the fragments rushed away. Escaping air sparkled into ice. Sound sucked away and my ears
  popped with a wincing pain.


  Snowflakes of air billowed from my open mouth, and gas tore from my bowels.


  I closed my freezing eyes and felt my way around the hull. Then I kicked away as hard as I could.


  I waited five seconds, then risked one last look. The Ghosts moon ship was a silvered landscape, tilted up to my right. A thick hose snaked up to the ripped-open pod. Chrome spheres
  clustered around the pod like bacteria over a wound.


  I saw the flash through closed eyelids.


  I tumbled backwards. The pain in my chest passed into a dull acceptance. Those Ghosts would have to move fast.


  A cold smoothness closed around me.


  There was light behind my eyes. I opened them to an airy room. A window to my left. Blue sky. The smell of flowers. A nurses concerned face over me.


  A human nurse.


  Behind him, a Ghost hovered.


  I tried to speak. Hello, Wyman.


  A footstep. How did you know I was here? His pinched expression made me smile.


  Youre looking a lot older, Wyman, you know that? My voice was a croak. Of course youre here. Youve been waiting for me to die. But here I am, ready to
  collect my fee.


  I expect the doctors will spend the next year scanning me on all wavelengths, mapping out the quagma scars and working out what they mean. Ill be famous. I laughed; my chest
  hurt. But were going to get the treasure, Wyman. A message from another realm of creation.


  Of course well have to share it. Humans and Ghosts . . . but at least well get it.


  And youll have to share the profits, wont you? And theres my fee as well. You didnt budget for that, did you, Wyman? Id guess youre about to
  become a lot poorer


  He walked out, slamming the door.


  But, I whispered, we must put the interests of the race first.


  There was a bit of blue sky reflected in the Ghost. I stared at it and waited for sleep to return.


  
    
      The burst of human inventiveness characterized by the prototype Susy drive was not sustained. As Wyman foresaw, it was simply too easy for human beings to steal what
      others had already discovered, rather than develop their own.


      The Susy driveunstable, expensive, unprovenwas abandoned.


      New images formed before my eyes.


      Suddenly I was looking at my own face.


      Jack, every life has a part, in the great cosmic drama we are forced to act out. Watch, now . . .
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  [image: ] Recently Ive been poring over theoretical physics texts. My friendsthose who can still stand to see
  me, since the Ghosts rebuilt mecant understand it. Okay, they say, you were almost killed by the Ghosts Planck Zero experiment. It was terrible. But isnt it all over
  now? Why brood? Why not walkor rather, flyout into the sunshine, and enjoy whats left of your life?


  . . . But I have to do this. I need the answer to a specific question.


  Is there any way out of a black hole?


  When I heard of the Ghosts experiment I made a lot of noise. Eventually their Sink Ambassador agreed to meet mebut they insisted the venue had to be the exposed
  surface of the Moon. Earth conditions wouldnt have made a damn bit of difference to a Silver Ghost, of course; it was all part of the Ghosts endless diplomatic gavotte. As chief
  administrator of the Ghost liaison project, it was my precise job not to find such matters irritating.


  I guess ageand Eves deathwere making it harder for me to stomach the pettiness of interspecies diplomacy.


  Into Lethe with it


  I rode out on the Sahel Cable, then took a flitter to the Moon. We were to meet outside Copernicus Dome; I suited up and walked out briskly. If the Ambassador had been hoping that my sixty-five
  years would keep me at home it had another thing coming.


  The Silver Ghosts Ambassador to the Heat Sink floated a yard off the crisp Lunar regolith; the reflection of Earth was a distorted crescent sliding over its midriff.


  We met without aides, as Id requested, and spoke on a closed channel.


  I came straight to the point. Ambassador, Ive asked to meet you because we suspect you are conducting unauthorized experiments on quagma material.


  It bobbed up and down, a childs balloon incongruously dispatched to the airless Moon. Jack, I would like to see evidence to support your allegation.


  I was prepared for that. Ill download the dossier to you. As soon as Im satisfied you are being just as honest with me.


  Perhaps you are speculating. Perhaps this is a Pause. a shot in the dark? You are trying to extract valuable information from me on the threat of evidence
  which does not exist.


  I shook my head. Ambassador, think it over. Your race and mine have contacts at many levels, right down to the one-man traders. Security measures between our species are as porous as
  human flesh. A charming Ghost simile.


  Perhaps. Its bobbing evolved into a complex shimmering. Very well. Jack Raoul, we have grown to know each other, these past decades, and I am aware that you are an honest
  man . . . if not always an open one, despite your present posture as an injured party. Therefore I must accept that you have such evidence.


  I felt a surge of satisfaction. Then you are conducting a covert project.


  Covert, perhaps, but not intentionally so from our human partners.


  Oh, really? . . . I let it pass. Then from whom?


  The Xeelee.


  I studied the Ambassador with a sneaking admiration. Ill be impressed if you manage to keep secrets from the Xeelee. How are you doing it?


  The Ghost began to roll gently. All in good time, Jack Raoul. We cannot be sure of secure communications, even here.


  This conversation has served its purpose, then. Our staff can proceed with the details


  But we would not allow the dissemination of any data. Only an inspection tour, at the highest level, would be acceptable.


  The highest level?


  Perhaps you would care to visit the site yourself, Jack Raoul.


  I laughed. Perhaps . . . when I find out what the catch is.


  The rolling accelerated. We know each other too well. Jack, we would have to rebuild you.


  There was no inflection in the artificial voice. The image of Earth rippled across Ghost skin.


  I shivered.


  Ambassador, just give me one hint. You know Im an inquisitive man.


  A hint?


  What are you trying to do, with your quagma?


  The rolling stopped. You have heard of the Uncertainty Principle . . .


  Of course.


  We have violated it.


  After my meeting with the Ambassador I returned to our New Bronx apartment, poured myself a malt, slumped on my favorite couch, and called up Eve.


  One wall melted. Eve was heartbreakingly real, at least when she didnt move and the image stayed stable.


  She looked around quickly, as if establishing where she was, then fixed me with an admonishing stare.


  Youre looking good, I said, raising my glass at the wall.


  She snorted, but pushed a hand through her grayed hair. What do you want, Jack? You know this is bad for you.


  I want you to tell me about the Uncertainty Principle.


  Why?


  Ill explain later.


  She frowned. The walls have plenty of popular science texts


  You know I can never understand a word of that stuff unless you explain it to me.


  Lethe, Jack; thats just sentimental


  Humor me. Its important.


  She sighed and pulled at a stray lock of hair. All right, damn it. But Ill keep it brief; and when its over, thats it.


  Its a deal.


  Now Eve changed, subtly, so thatwithout any obvious reworking of the imageshe seemed younger, more comfortable on the couch. I guessed the wall was accessing an older part of her
  Notebooks. To understand Heisenbergs Uncertainty Principle, she began, you need to get a handle on quantum mechanics.


  According to the quantum philosophy, particles like electrons dont exist as points of mass and charge. Instead each electron has a wave function which describes its position, velocity and
  other properties; its as if the electron is spread over a small volume of space delimited by the wave function.


  So where does the Uncertainty Principle come in?


  Eve twisted my ring around her finger. You can reduce the spread of an electrons position wave-volumeperhaps by inspecting it using very high frequency photons. But the
  catch is that the wave-volume associated with another variablethe electrons momentumexpands enormously. And vice versa.


  So you can never know both the electrons position and momentum; you can never reduce both wave-volumes to zero.


  Okay. Whats the size of these volumes?


  The scale is given by Plancks constant. Which is a small number; one of the fundamental constants of physics. But in real termssuppose you measured an electrons
  position to within a billionth of an inch. Then the momentum uncertainty would be such that a second later you couldnt be sure where the damn thing was to within a hundred miles.


  I nodded. Then the principle is describing a fundamental fuzziness in reality


  She waved her hand with exasperation. Dont talk like a cheap data desk, Jack. Theres nothing fuzzy about reality. The wave functions are the fundamental building blocks of
  the Universe; their governing wave equations are completely deterministic . . . well, never mind. The Uncertainty Principle is essentially an expression of the scale of those wave
  functions.


  How does this relate to your work?


  She sighed and sat back in her couch. It was at the heart of it, Jack.


  Eve had spent much of her working life trying to develop the principles of remote translation systems. Teleport beams, to you and me.


  She said, A translation device might work by scanning the position of every particle in an object. That information could be transferred somewhere else and a copy constructed of the
  original, exact down to the last electron.


  But the Uncertainty Principle tells us thats impossible.


  Correct. But the Principle says nothing about transferring exact data about the wave functions themselves . . . and that was the approach I was working on. Also, in some way we still
  dont fully understand, the quantum waves provide a connectivity to space. When two objects are once joined there is a sense in which they are forever linked, by quantum properties. It may be
  that unless full quantum functions are copied, remote translation is impossible.


  That which God has joined, let no man put asunder.


  She looked at me suspiciously, as if expecting me to burst into tears. Something like that. Jack, it may also be that consciousness is a quantum phenomenon. Without our defining quantum
  functionswithout the anchorage they give us to reality, and to those around uswe are nothing.


  I set down my glass, stood and walked to the wall. Hesitantly she got up and walked closer to her side. And this wave-function mapping was the technical barrier you could never
  breach.


  She shrugged. Perhaps its just as well. Because if this was a perfect image of me, Jack, stored in this wall, youd never leave this damn apartment. She looked up at
  me, and I imagined her eyes softening. Would you?


  What would happen if you violated the Uncertainty Principle?


  The image wavered slightly; I imagined the wall frantically searching its datastores for a response. You cant. Jack, havent you understood a word Ive said?


  Just suppose.


  She frowned. If the uncertainty limit were lowered somehow then greater data compression would be possible. Better data storage.


  So sharper wall images. What else?


  Faster, more compact computing devices. The image crumbled for a sudden, shocking moment into a storm of cubical pixels. Jack, this is right at the edge of what I left in my
  Notebooks.


  Bear with me, please . . . it is important. How would you do it?


  She rubbed the bridge of her nose, as if her head was aching. Assuming youre talking about the Universe were living inso the fundamental laws are the
  sameyoud have to find a way of reducing Plancks constant, over some region of space. The interface between Planck-differentiated regions would be kind of interesting. But
  its impossible, of course. She looked up at me, troubled. Jack, I dont like this. It makes me feelodd.


  Im sorry. Without thinking I reached for her, through the wall; but my hand passed through her arm with little resistance.


  Jack. Dont. She stepped back, out of my reach. It only hurts you.


  I have to go away.


  What?


  Im to make an inspection of a Ghost experiment. They say I must be physically modified . . . I might not come back.


  Well, why not, she said. Lethe, Jack, Ive been dead three years. Youre getting morbid. Then she raised both hands to her head and said indistinctly,
  If Plancks constant were taken to the ultimate, down to zero


  What? Eve, tell me.


  She looked at me through a hail of pixels, her eyes wide. Space could shatter


  She dissolved. The wall became a wall again.


  So I was made a Ghost.


  My brain and spinal cord were rolled up and moved into a cleaned-out chest cavity. My circulatory system was wrapped into a complex mass around the brain pan. The Ghosts built a new metabolic
  system, far more efficient than the old and capable of working off direct radiative input. New eyes, capable of working in spectral regions well beyond the human range, were bolted into my skull;
  and I was given Ghost musclesa tiny antigravity drive and compact actuator motors.


  At last I was dipped in something like hot mercury.


  The Sink Ambassador came to see me while I was being reconstructed. Its voice was like a bird hovering in the darkness. How do you feel?


  I laughedor sent appropriate impulses to my translator chips, at least. How do you think I feel?


  They tell me your spirits are high . . .


  Youre reducing Plancks constant. Arent you? But I dont understand what quagma has to do with it.


  The Ghost hesitated.


  When its voice came through again it had a richer timbre. I have established a closed channel. All right, Jack. You are aware that quagma is the state of matter which emerged from the Big
  Bang. Matter, when raised to sufficiently high temperatures, melts into a magma of quarksa quagma. And at such temperatures the fundamental forces of physics unify into a single superforce.
  Quagma is bound together only by such a superforce. When quagma is allowed to cool and expand the superforce decomposes into the four sub-forces.


  So?


  By controlling the decomposition, one can select the ratio between those forces.


  Ah. Eve, I wish you were here to help me with this . . . And those ratios govern the fundamental constantsincluding Plancks constant.


  Correct.


  I wanted to rub my face, but my head and hands had been taken away. So youre building a model Universe, in which Plancks constant is lowered. Lethe, Ambassador. Im
  surprised the Xeelee have let you get as far as you have.


  We have concealed well . . . Jack Raoul, are you still human?


  I would have shrugged. I dont know.


  You dont sound as if you care.


  Why should you?


  I have known you for a long time, Jack. Among my people there are analogies for the grief you felt at the loss of your wife.


  Ambassador, do you think this is some complicated way of committing suicide? You invited me to take the damn trip, remember.


  Human or not, you will still have friends.


  You cant imagine how much that comforts me.


  They disconnected my new senses during the hyperspace flight. I apologize, the Sink Ambassador said. When we reach the quagma project site you will have
  freedom to inspect.


  But you dont trust me with the location.


  I do not have a free rein, my friend.


  I spent the passage floating in a Virtual reality, trying not to think about what lay beyond my skin.


  I emerged into a half-Universe.


  I was in a Ghost intrasystem cruiser, a rough ovoid constructed of silvered rope. Instrument clusters were knotted to the walls. Perhaps a dozen Ghosts clung to the rope like berries on
  seaweed.


  Above me I saw stars. Below me a floor of crimson mist, a featureless plane, extended to infinity.


  A Ghost approached me.


  Ambassador?


  We have arrived, Jack Raoul.


  Arrived where? I gestured at the blood-red floor. Whats this?


  The Ambassador rolled, as if amused. Jack, this is a red giant star. Are you familiar with astrophysics? This star is about as wide as Earths orbit. We have emerged a million miles
  above its boundary.


  Im no small-town boy; Id been off Earth before. But this was different. I felt the soft human thing inside my Ghost shell cringe.


  Id seen nothing yet.


  The ship plunged into the interior of the star.


  I cried out and grabbed at silvered rope. Glowing banks of mist shot upwards all around us. The Ghost crew floated about their tasks, unconcerned.


  Lethe, Ambassador.


  I could not warn you.


  We emerged into a clear layer within the star. Far, far below was a dense ocean of fire, looking like some fantastic sodium-lit cityscape; beneath it something small, hot and yellow glowed
  brightly. We descended through slices of fire-cloud with startling speed.


  The Ambassador said, You are perhaps aware that this giant is a star in the latter part of its life. Its bulk is a gas whose density is only a thousandth that of Earths atmosphere,
  and whose temperature is well below that at the surface of Sol. Easily managed by your new skin. So you see, there is nothing to fear.


  Now the ship veered to the right, and we skirted a huge, blackened thunderhead. A convection fount; complex products from the core, explained the Ghost.


  The core?


  Like a white dwarf star, about the size and mass of Sol. It is mostly helium by now, but hydrogen fusion is still proceeding in a surface layer. The Ghost rolled complacently.
  Jack, your visitthis projectis inspired by quantum mechanics. Do you understand the Pauli Exclusion Principle?that no two quantum objects can share the same state? You
  may be amused to know that it is electron degeneracy pressurea form of the Pauli Principlewhich keeps that core from collapsing on itself.


  Youre prepared to live inside a star, just to evade detection by the Xeelee?


  We anticipate long-term benefits.


  We dropped into another clear stratus. The core was a ball about as hot and bright as the Sun from Earth; it rolled beneath us. Starstuff drifted above us like smog.


  The Ghosts had built a city here.


  Once this must have been a moon. It was a hollowed-out ball of rock, a thousand miles wide. Ghost ships swept over the pocked landscape.


  At the poles two vast cylindrical structures gleamed. These were intrasystem drives, the Ambassador explained, there to maintain the moons orbit about the core.


  Our ship approached the city-worlds surfacethere was negligible gravity, so that it was like hovering before some vast, slotted walland, at length, slid into an
  aperture.


  I turned to the Ambassador. I wont pretend Im not impressed.


  Naturally, after this demonstration, I will provide you with any backup data you require for your report.


  Demonstration? Of what?


  A hint of pride shone through the thin, sexless tones of the translator chips. We have timed your arrival to coincide with the initiation of a new phase of our project.


  Im honored.


  We hurtled along dimly-lit passages. Other craft dipped and soared all around us. Blocks of light tumbled from cross-corridors, reminding me irresistibly of pixels. I recalled Eves
  strange, ambiguous warning, and wondered bleakly if I really wanted to be present at me dawn of a new phase.


  With a soundless rush we emerged into a spherical cavity miles wide. Beams of crimson starlight crossed the hollow, bathing its walls with a blood-red glow. At the heart of the chamber was a
  sphere. A couple of miles across, the sphere gleamed golden and was semi-transparent, like a half-silvered mirror. Platforms bearing Ghost workers hovered over its surface.


  Some vast machine moved softly, within the confines of the mirrored sphere.


  Mr. Raoul, welcome to our experiment, the Sink Ambassador said.


  What is that sphere?


  Nothing material. The sphere is the boundary between our Universe . . . and another domain, which we have constructed by letting quagma droplets inflate under controlled conditions.
  Within this domain the ratio you know as Plancks constant is reduced, to about ten percent of its value elsewhere. Other physical constants are identical.


  Why the half-silvered effect?


  The energy carried by a photon is proportional to the Planck number. When a photon enters the Planck domain the energy it may carry is reduced. Do you understand? It therefore sheds
  energy at the boundary, in the form of a second photon, emitted back into normal space.


  I asked if we were to enter the Planck space.


  I fear not, the Ambassador said. Our fundamental structure is based on Plancks constant: the spacing of electrons around the nucleus of an atom, for example. If you
  were to enter the domain, you would beadjusted. The device in therean artificial mindhas been constructed to withstand such Planck changes. The device controls the regeneration
  of the domain from quagma; we are also using it to conduct computational experiments.


  The machine in its golden sac turned, brooding, like some vast animal.


  Ambassador, what is your purpose?


  The Ghosts, the Ambassador said, had two objectives. The first was to use the Planck boundary conditions to build a perfect reflective surface, an age-old goal of the energy-hoarding Ghosts.


  The second objective was more interesting.


  The capacity of any computing machine is limited by the Uncertainty Principle, the Ambassador said. The exploration of, say, high-value prime numbers has always been
  constrained by the fact that energy changes within a device must remain above the uncertainty level.


  With the reduction in Plancks constant we can go further. Much further. For example, we have already managed to find a disproof of an ancient human hypothesis known as
  Goldbachs conjecture.


  Goldbach, it seems, speculated that any even number can be expressed as the sum of two primes. Twelve equals five plus seven; forty equals seventeen plus twenty-three. Centuries of endeavor had
  neither proved nor disproved the hypothesis.


  The Planck machine had found a counterexample, a number in the region of ten raised to the power eighty.


  I guess Im impressed, I said.


  The Ghost rolled gently. My friend, age-old problems melt before our Planck machine; already several NP-type problems have


  I told the Ambassador I believed it, and to dump down the details later.


  The science platforms were pulling away now, leaving the gold-silver sphere exposed and alone.


  The Sink Ambassador continued its lecture. But we want to go further. We see this Planck-adjustment technique as a means of probingnot just the very largebut the infinite.
  Our device will verify some of the most important theorems of our, and your, mathematics, simply by a direct inspection of cases, all the way to infinity.


  I stared at the bobbing Ghost. I think youre losing me. Wont an infinite number of cases still take an infinite amount of time?and energy?


  Not if the time and energy is allocated in decreasing amounts, so that the total converges to some finite value. Andif the Uncertainty Principle is removed completelythere
  is no limit to the smallness of energy allocations.


  Right. So youre going to take Plancks constant all the way to zero.


  Thats right. And, Jack, mathematical conjectures are just the start. A training exercise. The artificial mind is heuristicit is flexible; it can learn. With its infinite
  capacity at our disposal we anticipate the dawn of a new era of


  There was a spark, dazzling bright, at the heart of the silvered Planck sac. The mind-device thrashed like some grotesque fetus.


  I knotted my fingers in a length of silvered rope. Ambassador, space could shatter. 


  What?


  What does that mean to you?


  . . . Nothing. Jack, are you


  The flame filled the sac, overwhelming the machine. For an instant the sac glowed brighter than the star core.


  Then the sac turned silver. It looked like some huge Ghost. Images of the crowding science platforms, of the slotted walls of the city-world cavity, shivered over its flanks.


  Ambassador, whats happening?


  . . . Im not certain.


  Have you achieved Planck Zero?


  Yes. But the device should be signaling to us


  The walls of the sac contracted by a few hundred feet, trembling; it was as if the sac were a living creature, breathing in.


  My ship lurched away from the sac and towards the walls of the chamber. One crewman was left tumbling in space, like a drop of mercury in freefall. I clung grimly to my rope.


  The walls were still miles away.


  The sacs surface billowed out and overwhelmed us.


  I was utterly alone.


  Lonely.


  Darkness.


  . . . Dark because photons could carry no energy, here at Planck Zero; nothing to excite my optic sensors . . .


  Cold. How could I be cold? I rubbed my hands together. I could feel my fingers break up like ancient, crumbled paper.


  Electron orbits in an atom are proportional to Plancks constant. At Planck Zero the orbits must collapse . . . right? So, no more chemistry. How long before the crumbling process reached
  my brain pan?


  How would it feel?


  And quantum wave functions, linking me to the rest of the Universe, had all turned to dust at Planck Zero.


  I could feel it. I was alone in this shattered space.


  What about the ship? Was it still heading for the wall?


  . . . Something else, in here with me. The Ghosts? No; something larger, more powerful.


  Infinite.


  The mind-device was without limit. It was stranded in this discontinuous space, and it was enraged.


  Enraged by a pain I recognized.


  Now I made out other minds. Ghosts. They were like tiny stars, shining out, falling away from each other.


  The Planck mind lashed out. Ghosts were overwhelmed, insects in fire.


  . . . The ship burst out of the sac; quantum functions rushed over me (for a precious moment visible, like prismatic waves lapping around me) and I was bound into the Universe
  once more.


  The ship hurtled through a city-world passage, trailing ragged fragments. Ghosts lay dying all around me, their proud bodies deflated.


  I looked back down the passage. A silver half-dome peered after us like some vast eye.


  . . . Sink Ambassador?


  Im still here, Jack.


  We emerged from the city-world. Ghost paramedics floated onto our ship and tended the wounded.


  The city-world was changing.


  A light, clear and white, shone out of the hundreds of portals, illuminating the murky giant star material. The massive drive assemblies at the poles had been damaged; I saw sparks fizzing
  across the surface of the nearer. A flotilla of heavy Ghost ships approached the drive units.


  Ambassador, what are they doing?


  We must endeavor to repair the drive units, or the moon will fall into the core . . . Jack, the growth of the Planck sac in that cavity was not controlled. We are afraid.


  I bet you are.


  We are going to try to move the moon out of the giant star.


  And then what?


  We must find some way to restrain the sac.


  I stared down at the core of the giant. Ambassador, it will overwhelm you. What are the limits to its growth?


  There are no limits. Perhaps the Xeelee will intervene.


  The Xeelee arent gods. I thought fast. Sink Ambassador, listen to me. Do you have any influence over operations here?


  Why?


  Stop the efforts to repair the drives.


  . . . I do not have the authority.


  Then find someone who does. As acting human ambassador here, I formally request this. Sink Ambassador, have you recorded that?


  Yes, Jack. Why do you want this?


  Because Im frightened, too. But I think there is a way out.


  The Ghosts cut the drive assemblies loose from the city-world. Within an hour the Planck sac had overwhelmed the battered moon; it hung in the giant star glow, perfectly
  silver.


  They got us out of there. I could see reflections in the sacs surface, chains of ropy Ghost ships heading for safety. It took about a day for the Planck sac to impact the star core. By
  that time it was ten thousand miles wide and still growing. Huge ripples crossed its monstrous surface. It slid inside the star core, fusing hydrogen closing smoothly over the shining ovoid,
  vacuoles flaring.


  An hour later the core started to implode.


  Disembodied, the Sink Ambassador and I floated over Virtual images of the collapsing core. I said, I wish Eve could see this.


  Yes.


  By now, of course, the Ghosts had figured it out for themselves; but I couldnt resist rubbing it in. It was your chance comment about electron degeneracy pressure that gave me the
  key. Suppose Planck were reduced to zero in the star core. The higher quantum states would collapsespin values, for instance, would fall from Planck multiples to zero.


  The Pauli Exclusion Principle could not work, and electron degeneracy pressure would fail. The star core must implode . . . all the way, past the neutron star compaction limit, on to become a
  black hole.


  Actually, the Ambassador said smoothly, there are technicalities you didnt consider. For example, no electron can have zero spin value. Nor can any fermion.
  Presumably the core fermions are collapsing to bosons, like photons . . . The physics must be interesting in there.


  Whatever. It worked, didnt it?


  Yes. We have contained the Planck Zero sac expansion. Within an event horizon, for all time.


  And weve locked away your Planck Zero AI.


  The Ghost thought that over. That is important to you?


  What did you sense, inside the sac?


  Infinite power . . . and anger.


  There was more, Ambassador. In discontinuous space, without the anchorage of quantum wave functions, it was utterly alone. And lonely. And it was furious. Do you see?


  Quantum loneliness.


  I had recognized a fellow sufferer. In my loneliness I can only hurt myself, but the mind-device had an infinite capacity for destruction. Still, it was trapped now . . .


  Then I began to wonder, and I havent been able to stop. Is there any way out of a black hole?


  
    
      The images conjured up by Eve had been like reflections in the glimmering walls of the Planck sac.


      I brooded, for a while unable to speak.


      Eve asked, Are you all right?


      I dont know.


      Id relived it all again. The rebuilding. The horror of that quantum loneliness.


      Nobody should have to go through that twice, I said angrily.


      I know, Jack. And Im sorry. But its important that


      I understand. I know. What next, Eve?


      Next, she said, well look ahead . . .


      Ahead? Into the future? How is that possible?


      Watch, she said. Just watch.


      . . . Five thousand years in the future, and ten thousand years after its first eruption from Earth, humanitys colonization wavefront spread at lightspeed
      through the Galaxy.


      Its experiences, at the hands of the Qax and others, had changed humanity.


      Never again would humanity be made to serve at the behest of some alien power.


      As humans grew in power, the conquest of other species became an industry. A new era began.

    

  


  


  


  


  


  


  PART 4


  ERA:

  Assimilation


  


  


  


  


  


  The Gdel Sunflowers


  A.D. 10515


  


  


  


  [image: ] It was one of the oldest stars in the Galaxy, a sphere of primordial matter hovering in the halo like a failed
  beacon. About five hundred of its contemporaries still sprinkled photons over the young-matter soup of the swirling main disc, defiant against the erosion of aeons.


  But this star had failed, long since. Now it was choked with iron; carbon dusted its cooling surface.


  The artifact humans called the Snowflake surrounded this dwarf star, a vast setting for an ancient, faded jewel.


  Since the construction of the Snowflake, fourteen billion years had shivered across the swirling face of the Galaxy.


  Now, at last, from out of the main disc, a ship was climbing up to the Snowflake.


  Throughout his voyage from Earth aboard the Spline warship, Kapur remained alone. Endlessly he studied Virtuals on his destination, trying to comprehend the task that
  confronted him.


  Kapur would be given five days to complete his task.


  He was a policeman, seconded to this assignment. In the fleshy warmth of the Splines interior, the enormity of the crime he must prevent kept Kapur awake for long hours.


  The Spline ship was a mile-wide ball of hardened flesh. Buried deep in pockmarks, sensors which had once been eyes turned slowly in response to the electronic prompting of
  humans.


  The Spline sailed to within a hundred million miles of the Snowflake, slowed, stopped. For days it hovered. A swarm of passive, powerless probes were sprinkled cautiously over the Snowflake.


  The disc of the Galaxy was smoke shot through with starlight, a carpet beneath this slow tableau.


  At last the flesh of the Spline puckered, split, parted. A childcraft, a cylinder of silver, wriggled out of the revealed orifice. The child spread shining sails and shook them into a parasol
  shape; the sails seemed to glisten, as if damp from the womb.


  Ruby-red laser light seared from the Spline, lanced into the sails. Slowly, slowly, the fine material billowed in response and filled out. Like thistledown, goaded by the laser-breath of the
  Spline, the child-yacht descended towards the Snowflake.


  The interior of the yacht was a box twenty feet long and six wide. It was too small for two men and the equipment which kept them alive.


  Kapur sat before the viewport which formed much of the nose of the yacht. Through the port he could see the dwindling fist of flesh that was the Spline freighter, the perpetually startling sight
  of the Galaxy in plain view. But even though the yacht was now mere hours away from its rendezvous, of the Snowflake he still saw nothing; not even a rusty smudge, he thought sourly.


  Mace, the yachts other occupant, sat close to Kapur. He peered out with interest, his Eyes gleaming like an insects. Mace was a Navy man. Kapur, dark, slim, uncomfortable in his
  borrowed Navy uniform, shrank from Maces confident bulk.


  Mace swiveled his turret of a head towards Kapur. Well? What do you think of the Flake?


  Kapur shrugged, in the small space he occupied. What do you expect me to think?


  Mace peered at Kapur, then frowned. Maybe if you Opened your Eyes you could form an opinion.


  Kapur, reluctant, complied.


  His Eyes response spectrum broadened away from the narrow human band; his retinae stung under a sleet of photons of all wavelengths.


  The Galaxy dazzled, its core shrieking X-rays. The Snowflake emerged from the darkness like frost crystallizing on a windowpane.


  Lets get to work, Mace said. Well review the gross features first. OK?


  Kapur, his Eyes full of the infinite recesses of the Snowflake, did not reply.


  The Flake is a regular tetrahedron, Mace said. Its built around the remains of a black dwarf; the ancient star is at the tetrahedrons centroid. The
  Snowflake measures over ten million miles along its edges. We dont know how it maintains its structure in the gravity well of the star. Maces voice was bright, clear,
  interested, and entirely lacking in awe. The artifact has the mass of the Earth, approximately. But the Earth is eight thousand miles wide. This thing has been puffed out like candy-floss;
  its filled with struts, threads and whiskers of iron, like delicate scaffolding. The structures not a bad approximation to a space-filling curve. Strictly speaking it has a fractional
  dimension, somewhere between two and three . . . And it has a fractal architecture. Do you know what that means?


  I dont have a math background, Kapur said.


  Mace let his silence comment on that for a long second. Youre going to do well with the Gdel theorem, then, he said lightly.


  What?


  Never mind. When we inspect the Flake closely well find the tetrahedron motif, repeated again and again, on all scales. Thats why we call it the Snowflake,
  Mace said. Not because of its shape, but because a snowflake is fractal too. Recursive structures at all scales. And its been there a long time.


  How do you know that?


  Mace, his Eyes fixed on the Flake, absently rubbed at his nostrils with his palm. Because its so damn cold. In the aeons since its sun died, its cooled to close to
  the background temperature of the Universethree degrees above absolute zero . . . although, he mused, when the thing was built the sky still shone at about eighteen K.


  Do you understand what these numbers mean, Kapur? I know youve hardly been off Earth before this assignment. Mace wasnt bothering to conceal his relaxed, malice-free
  contempt. In fact this was Kapurs second such mission. The first had been a requisition to the failed Assimilation of the Khorte Colony.


  He said, Why iron?


  Because iron is the most stable element. The Snowmenthe builderswanted this to last a long time, Kapur.


  Kapur nodded. Then was this a planet, once, before being spun out like a . . . fairy tale castle?


  Maybe. Maybe not. When this was built, only a billion years after the Bang, there were scarcely any heavy elements to form planets. The Galaxy itself would have been no more than a disc
  of smoke, illuminated here and there by hot-spot protostars. The gun-metal Eyes rotated to Kapur. Kapur, you also need to understand that its not just the physical structure
  thats important here. There are many levels beyond the material; even now that thing is an iron-wisp web of data, a cacophony of bits endlessly dancing against the depredations of
  entropy.


  Kapur smiled. You use words well, Mace, he said.


  Mace seemed uninterested. He went on, The Snowmen loaded everything they knew into this artifact. Eventually, they . . . went away. He grinned at Kapur. Maybe. Or maybe
  theyre still here.


  Kapur shivered; he grasped his own bony elbows. And why, my friend? What do you think? Why did they build this marvelous sculpture of iron and data, slowly cooling?


  Mace still grinned. Its your job to find out, isnt it?


  Kapur stared into the cold, waiting heart of the Snowflake.


  He was not expected to succeed here.


  Kapur had failed before.


  He had watched the Khorte Colony, an ancient, hivelike accretion of crystalline carbondiamondfold in on itself, burn, die; perhaps one percent of the Colonys stored
  knowledge had been saved amid the devastating beams.


  Kapurs mission was Assimilation. Humans would not let the Xeelee take anything they could not Assimilate.


  Kapur wondered if this bright young Navy man had ever heard of the Khorte Colony.


  The yacht tacked into the laser breeze, slowed, halted before one tetrahedral plane. Two men pushed through an air-curtain into space, bulbous and clumsy in cold-suits.


  The faintest spurt of low-velocity helium pushed at Kapurs back, propeling him towards the Snowflake. The fat, padded suit was snug and warm around him, like a blanket; he felt oddly
  safe, remote from the immensities around him. At the center of his visor Mace sailed ahead, arms and legs protruding comically from the bulk of his cold-suit.


  They stopped a few thousand miles from the iron plane. The face swept to infinity all around Kapur like a vast geometrical diagram; the horizon was razor-sharp against the intergalactic
  darkness, the three vertices too distant to perceive as corners. His Eyes, set to human wavelengths, made out some detail in the Flake; it was like a gigantic engraving, glowing dully in the
  smoky light of the Galaxy.


  Kapur felt small and helpless. He had four days left.


  Maces commentary came to him along a laser path, helmet to helmet. All right, Mace said. Here we are in our patent cold-suits; inside, as snug as bugs; outside,
  radiating heat at barely a fraction more than the background three K.


  As Kapur stared the Snowflake seemed to open out like a flower; he saw layer on layer of recursive detail, sketches of nested tetrahedra dwindling into the soft brown heart of the artifact.
  Its wonderful, Mace.


  Yeah. And as delicate as wishes. Hey, Kapur. Give me your Eyes. Ill show you the data.


  Kapur hesitated, gathering his resolve.


  He hated using the implants. Each time he Opened his Eyes he felt a little more of his humanity leach away.


  Now he breathed deeply. The air inside the cold-suit was warm and scented, oddly, of cut grass. With an odd, semi-hypnotic relinquishing of will, he deferred to Mace.


  His Eyes Opened wide.


  The Snowflake changed, kaleidoscopically.


  Youre seeing a construct from our passive probes, Mace whispered. False-color graphics of the data streams.


  Terabits of ancient wisdom hissed on whiskers of iron, sparking like neurons in some splayed-out brain. It was beautiful, Kapur thought; beautiful and monstrous, like the mind of the antique
  gods of mankind.


  His soul recoiled. He sought refuge in detail, the comparatively mundane.


  Kapur knew that the mission profile had been designed with caution in mind. The Spline ship had parked over an AU away; he and Mace had approached in a yacht riding a tight laser beam, eschewing
  chemical flame. Mace, what would happen if we let stray heat get at the Flake? Would we disrupt the structure?


  You mean the physical structure? Maybe, but thats not the point, Kapur. Its the data thats the treasure here.


  And would a little heat be so harmful?


  Its to do with thermodynamics. Theres a lower bound on how much energy it takes to store a bit. The limit is set by the three K background temperature of the
  Universe.


  So the lower that global temperature is, the less energy a bit would take.


  Right. And so if we raised the Flakes temperature, even locally, we would risk wiping out terabits. Also, it follows from the thermodynamic limit that theres an upper
  bound on how much data you can store with a given amount of energyor, equivalently, mass. The upper limit for the Snowflakes mass is around ten to power sixty-four bits. Kapur, we
  estimate that the Flake actually holds around ten to power sixty.


  Kapur stared into the flowerlike heart of the Snowflake. I should be impressed?


  Damn right, Mace growled. For a start, the whole of human civilization would be characterized by only ten to power twenty bits. Even after hundreds of Assimilations. And,
  just in technological terms, to get within four orders of magnitude of the theoretical limit . . . its almost unimaginable.


  Now. Look. Mace, silhouetted like a cartoon grotesque, pointed at a knot of color and activity. Kapur perceived something like a sunflower, a fist of spirals and tessellations
  surrounded by petals, great sheets of information which faded into the background chatter. Pellets of data streaked into and out of the corea little like insects, Kapur thought
  at first; but then he saw how the pellets embedded themselves in the sunflower, endlessly enriching and renewing it.


  What is it?


  It seems to be the dominant data configuration, Mace called. The analogue of the tetrahedral motif on the physical level. It represents a theorem. See, the heart of the
  structure is the core statement, the petals corollaries, endlessly thrown off and lost . . .


  What theorem?


  Gdels Incompleteness. We think. Were guessing, extrapolating on hints of structure weve picked up elsewhere . . . But its not really a theorem, here.
  Its merely a statement of the result. Like an axiom; a given.


  I dont understand.


  Mace laughed, briefly and scornfully. Wriggling before the landscape of information he pointed again. Amid a meadow of data structures, Kapur picked out another sunflower, the characteristic
  Gdel shape. Mace jabbed both arms against the vast data diorama, again and again. There, and there! What do you see, Kapur?


  Gdel, Kapur saw, repeated over and over; there was a fractal spiral of Gdel sunflowers here, embedded in this chill web of data.


  Theres more, of course, Mace said. Weve recognized a lot of physical understanding in here, particularly representations of cosmic events. See that
  starburst? A firework of red and yellow, endlessly dynamic, scattered a hundredfold through the Flake. Thats Machs principle: that the inertia of an object is
  induced by the net gravitational attraction of the rest of the Universe


  Tell me about Gdel, Kapur said patiently.


  On the low-quality laser link, Maces voice was like a buzzing insect. Gdel was a genius. An Austrian; a Mozart of his subject. In the middle of the twentieth century he
  produced a theorem on undecidability.


  Gdel studied mathematics in the abstract. Think about that, policeman: not just the mathematics you studied at high school; not the maths I studied in the Navy collegebut any
  sort of mathematics which it is possible to construct.


  You have my attention, Kapur said dryly. Go on.


  Gdel showed that within any mathematical scheme you can write down statements which it would be impossible to prove or disprove. They are undecidable, you see. And so mathematics
  can never be made complete. You could never deduce everything from a finite set of axioms; there would always be new statements to make . . . new facts to record, if you like.


  Kapur shook his head. I cannot imagine how it is possible even to begin to frame such a theorem, let alone to prove it.


  It isnt that difficult, Mace said lightly. Its rather like the standard proof that the real numbers are uncountable; you make a list of all possible statements
  within your general mathematical schemeand from that list generate another statement which isnt in the list


  Never mind. Kapur let the terrifying implications sink in. How could there be a hole in mathematicsin the most fundamentally abstract of human inventions? He felt as if the
  floor had fallen away from his Universe.


  What kind of people had these Snowmen become, to hold such an awesome, nihilistic theorem at the heart of their philosophy?


  Kapur closed his Eyes againturned them off, in fact; the orchard of data frost-flowers melted to cold, inert iron.


  Kapur and Mace made three more trips to the iron epidermis of the Snowflake. Mace pointed out more forests of rustling data, tentatively mapped by humans. There were tigers in
  those forests, though, Kapur came to realize; great beasts of wisdom and understanding whose nature humans could not even guess at.


  Kapur spent several of his precious hours hanging immobile, his cold-suit barely warmer than the ancient, surrounding echo of the Big Bang. He felt old, inadequate. Assimilationbloodless
  Assimilationdepended on psychology, on the determination of goals. The goal of humanity was to rise up, to grow, and ultimately to confront the Xeelee. If Kapur could determine the
  goals of the Snowmen, then those objectives could be subverted to serve human purposes. If not, then the Flake, the Men, had no value.


  But how could Kapur, inexpert as he was, touch the dreams of the ancient individuals frozen into this data sculpture?


  He consoled himself with the thought that failure would be no disgrace, that he could return to his home, his job, without shame.


  Kapur did not discuss his feelings openly with Mace; but, as his time wore away in the musty cage of the yacht, he sensed Maces swelling mood of triumph. The Navy man was intelligent and
  endlessly fascinated by his surroundings, Kapur came to see; but he clearly felt that Assimilation was a fools errand, a sop thrown to liberal instincts before the Navy was unleashed.


  He was probably right, Kapur thought.


  It was Maces faint gloating, as much as a sense of outrage at the damage the Spline gravity wave planet-breakers would do to the Snowflake, which determined him to keep trying to the end
  of his time. He could endure failure, he decided; but not failure in front of Mace.


  He had a new idea.


  Tell me this, he said to Mace. How much data characterizes a human being?


  Mace opened his mouth, closed it again.


  Kapur pressed politely, If my thoughts were somehow transcribed, day and night for my entire lifehow many bits to capture that?


  Mace smiled and closed his Eyes. All right, policeman; lets play games. You produce, lets say, a hundred thousand discrete thoughts per day. Each concept iswhat, a
  hundred bits?


  Well give you fifty years of active adulthood, between infancy and the onset of age. That gives, ah, two times ten to power eleven bits in all. Mace pursed his lips, opened
  his Eyes and studied Kapur briefly. Interesting. So theres the equivalent of something like ten to power forty-nine human individuals in the Flake


  Kapur nodded. Isolate one of them, with your sensors. Can you do that? Pick out an island of bits. I dont want to know what happens within it; arrange it so I only perceive the
  inputs and outputs.


  Mace rubbed his chin. You want to talk to a Snowman?


  Dont mock me, Kapur said patiently.


  What will you talk about?


  Kapur, feeling his way, thought quickly. Gdels theorem.


  Mace leaned forward, ready to scornthen hesitated. Well, why not? he said at last. You could give it a human proof of the theorem. That might be kind of
  interesting.


  Kapur waited, but Maces laughter did not come. You have to help me understand you, Mace. Are you serious?


  Sure . . . Ill code up the proof in a form compatible with their storage templates; Ill dump it into your Eyes and you can download it into the sensors when we go over there
  again.


  No. Kapur held up a hand. I want you to let me go alone.


  Maces Eyes glinted, steel globes embedded in the flesh of his lively, amused face. Why?


  Kapur held his gaze. Because youre waiting for me to fail. I dont need that; I dont consider this any kind of game, or contest between us. I dont want you
  around me.


  Mace laughed, uncertainly. Then, as he perceived Kapurs seriousness, a look of bafflement and hurt spread across his broad face. This, Kapur realized, could be the first time any human
  being had rejected Mace in any way. He searched Maces face for remorse, for shame; but he found only wounded pride.


  Do what you like, said Mace at last. Ill code up the proof. There were two days left.


  Kapur saw the Snowman as a dully-glowing globe of purple, miles wide, embedded beneath the planar skin of the Flake. Mach starbursts, Gdel sunflowers and other
  characteristic formations littered the globe, as still as flowers under glass. Flake data streams chattered softly into the Snowman, and human sensor probes ringed the Man like
  patient puppies, blocks of metal silhouetted against lurid data.


  Kapur, swaddled in his cold-suit, cowered. Here, confronting the reality of the Flake, his isolation scheme seemed vacuous. He had no idea, of course, if the arbitrary assemblage of data
  before him represented an individualor, indeed, if consciousness itself persisted at all in the Flake.


  He was almost certain that it did not.


  But he had to try, he reminded himself.


  Enough. He focused his gaze on the nearest of the probes; tight laser light slid from his Eyes and into the probes cold hide.


  When the link was secure he downloaded the human proof of Gdel to the probe.


  The proof was a string of orange beads on a wire of light; the beads splashed against the target probe and rattled into the Snowman. Finally they settled into a cubical configuration: neat and
  precise, although dwarfed by the richness and profusion of other forms within the Man.


  Flake data slugs lanced through the human proof, copying, integratingbut changing nothing.


  Kapur opened a line to Mace, in the yacht. I dont understand, he said. Why dont they evaluate, interpret our proof?


  Are you surprised? Maybe the Snowmen arent interested in interpretation and evaluation.


  What do you mean?


  Gdels Incompleteness, remember? No matter how much you derive from a body of data, there will always be statements you could not have deduced. Always something else to
  store.


  . . . Ah. And Gdel is at the heart of their ancient, world-weary, philosophy.


  Mace laughed briefly. I think youre working it out, policeman. Knowing the limitations of deduction, the Snowmen decided that to record eventsand only to recordwas
  the highest calling of life. And thats all they want to do. They took apart their world, rebuilt it as a monstrous storage system . . . used all the material at their disposal to freeze as
  much data as they could. They wont do anything with our proof; for fourteen billion years they have merely watched time unravel


  Theres your streak of poetry again, Mace.


  Your Assimilation must fail, Mace said bluntly.


  Kapur sighed. Why?


  Think about it. The Snowmen have no motivation we can connect with. Our actions will mean nothing to themwe, almost by definition within their Gdelian philosophy, dance
  meaninglessly before them. Even their own destruction would be no more than an event, a final act to be stored and noted.


  That cant be all, Mace. There must be more. Every species wants to grow, to develop. Kapur reflected. Even if all they wanted was a greater data storage
  capacity


  Come in, Kapur. Its over. Ill call in the Spline.


  No. Kapur closed his eyes, tried to keep the trembling out of his voice. I still have time.


  With slow insolence, Mace said, Its your mission, policeman.


  Without returning to the yacht Kapur had Mace download more human datasets and propositions; and he learned quickly how to input new materialhis own reflections and feelingsinto
  his Eye stores.


  That took most of a day.


  Kapur slept briefly, nestled within the meadow scents of his cold-suit.


  When he turned to the Flake once more, he had six hours left.


  The Snowman had not changed. The human proof of Gdel remained lodged within its abstraction of a belly, a cold, primitive lump.


  Kapur began to download data to the probes: more and more, as rapidly as he could. Mathematics first. He found data on an ancient, failed, experiment, a life form based on the Incompleteness
  theorem, a bizarre disaster which had resulted in the destruction of a moon, a loss of human life . . .


  Then, on a whim, musiche watched as ancient compositions frosted into veils of blue ice within the Man.


  Human history. He told the Man of the Xeelee, humanitys vast, implacable foe; and of how mankind was seeking to mobilize the resources of a Galaxy in its war.


  He told the Man what the humans on board the Spline ship planned to do to the Snowflake.


  He told of his own fears, doubtshis awe, here before the Snowflake, with the Galaxy a cloud beneath him; of his almost superstitious response to Gdel; of his fear of failure, and
  his petty relationship with Mace.


  The Man was like a mirror, one part of his mind told him, or like a Virtual psychoanalysis program. There was no one there to respond, he knew now, but he told it all anyway.


  He told the Man of his own, tenuous, qualifications for this Assimilation mission. That he was a policeman; that he specialized in the resolution of the cruel, the vicious, the most
  bizarre crimes. His job was to work through the sites of crimes, trying to see the smashed property, the bones and scattered flesh, through the eyes of the perpetrator.


  Kapur was qualified enough to seek the motivation of the Snowmen, after twenty-five years striving to unravel the minds of aliens within his own species.


  All of this shivered into the heart of the Snowman, without comment or reaction, without praise or disgust.


  Kapur, his time spent, grew ashamed. He fell silent, arms akimbo, before the maw of the Snowflake.


  The Man watched steadily.


  And, at last, Kapur understood.


  Something like a ripple passed under Kapur; it was as if space were a lake on which his encased body floated, passive.


  Kapur. Maces voice was strained. The Spline.


  Kapur felt enormously tired. What about it?


  . . . Its gone.


  Time had run out. The Spline had opened its laser-cannon orifices.


  . . . The ship had been torn aside, dragged from its site like an eyeball from a socket, thrown a million miles across space; it had been left spinning, bruised and torn.


  Kapur returned to the yacht.


  Were there injuries?


  Maces face was wide, blank, angry. What do you think? But the automatics are functioning; the ships returning to pick us up. What did you do to the damn Flake,
  Kapur?


  It was not I who tried to open fire on it, Kapur said softly. What happened?


  Gravity waves, Mace said. Like a tractor beam. Suddenly fear broke to the surface of Maces hard features; his Eyes seemed even more incongruous, metal islands
  in a sea of human emotion. He pointed through the viewport, picking out a palm-sized patch of darkness. From the direction of the Virgo supercluster; although thats probably
  coincidence . . .


  I caught an echo of the beam.


  Kapur, I think I know how they did it.


  The Snowmen?


  Machs principle. I think they can manipulate Machs principle.


  Kapur shook his head.


  With a kind of irritated patience, Mace said, The Spline is embedded in a Universe of matter. That matter tugs at the Spline with gravity fieldsbut the fields surround the ship
  uniformly; they are equal in all directions, isotropic and timeless.


  Kapur frowned. And you think the Snowmen have a way of making the fieldunequal?


  Mace laughed uneasily. I guess you learn a lot in fourteen billion years.


  Kapur turned the concept over in his mind. The Mach beam was spectacular, he decided. But the Universe was filled with spectacular weapons and technologies.


  Gdels theorem, though. That was something else. That was truly terrifying. Mace, young, unimaginative, had responded more to the blazing of a zap gun than to the fact of a Universe
  without bottom or top, without meaning, unknowable. Kapur almost envied him.


  I think Ive figured it out, he said to Mace.


  What? Their motivation? Through his fear, Mace looked briefly interested. Tell me, policeman. I knew there had to be something; every sentient species has goals.


  We had the pieces of the puzzle, almost from the start, Kapur said. In their design of the Flake, the Snowmen had already made near-optimal use of matter, by
  recording information right down to the thermodynamic limit . . . which is set by the background temperature of the Universe. But they knew from Gdel that there will always be more events to
  record.


  Maces face crumpled sourly. Oh. Are you telling me that they are waiting for the Universe to cool down . . . just so they can store more data?


  Kapur smiled. The idea is pleasing. In the aeons since the building of the Snowflake, theyve already achieved a six-fold increase in capacity! And in another forty billion years
  the capacity will double again . . .


  Patience, Mace. That is the key.


  Mace stared into Kapurs face, the lines around his Eyes betraying hostility. Policeman, sometimes you frighten me.


  Kapur, obscurely pleased by this reaction, did not reply. Mace said, Do you think therell be another attempt?


  To Assimilate? Kapur shook his head. I doubt the Flake would let us come so close again.


  He turned to face the emptiness of the viewport. With eyes no more than human he looked beyond the filmy sails of the laser yacht and saw the Spline coming to collect them. It moved cautiously,
  all weapons orifices open.


  
    
      Over centuries and a million battles, mankind moved into a position of something like dominance over its peers. And it began to confront the Xeelee, who moved through
      space like ships over the surface of an ocean.


      Gradually, slowly, humans probed the great projects of the Xeelee. A hundred epic quests were undertaken, a hundred names thrown up to resonate through the long afternoon of human
      history . . .


      And over a hundred devastated human worlds, Xeelee fighters folded night-dark wings.
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  [image: ] Paul opened his eyes.


  His body ached. He lay facedown on a surface that glowed with white light. Grass, or fine hair, washed over the surface.


  What is this place? How did I get here? And . . .


  Whats my name?


  His face grew slick with sweat; his breath sawed through his mouth. He perceived the shape of answers, like figures seen through a fog. He writhed against the shining ground.


  The answers floated away.


  A meaningless jingle ran around his mind: Were here because were here because were here because were here . . .


  The grass vanished. He waited, hollow.


  Three men walked slowly through Sugar Lump City Paul trailed Taft and Green, their urgent talk washing past his awareness. The sights, sounds and smells of the new City poured
  into his empty memory.


  The embryonic street was lined with blocky buildings of foamed meteorite ore. Most of the buildings were still dark, silent. Paul passed a construction site. Huge machines with ore spouts like
  mouths clawed aside meteorite debris and sprayed out floors and walls. The cold air was filled with dust, the stink of machine oiland an incongruous tang of fresh-cut wood. Four workmen
  stalked around the site, shouting at the huge devices which did their bidding.


  Taft and Green had paused at the knee-high lip of a light well. Paul joined them and peered into the well. The exposed surface of the Sugar Lump, twenty feet down, was a shining disc. A beam of
  light thrust straight up from the well and splashed against curved mirrors above their heads, illuminating the surrounding streets.


  Shadows passed beneath the exposed plane like fish in a light-filled pond.


  The sky was blue-black. Above the Citys thin layer of air Spline warships prowled, visibly spherical.


  Paul felt he was floating, suspended between mysteries above and below.


  Coexistence with the Xeelee, Taft was saying. Thats what the colony is about. The meteorite impact which smeared rock over this Face of the Lump was a miraculous
  break. By terraforming this region and colonizing it we can prove to the Xeelee we dont have to go to war with them. He was a tall, heavily-built man of about physical-forty; the
  wells under-lighting gave his bearded face a demonic power, and when his metallic Eyes fixed on him, Paul felt a psychic shock.


  And isnt your mysterious waif here going to endanger that? Taft demanded.


  . . . And one day, Paul realized, this man would try to kill him. He edged closer to Commander Green.


  Green interposed his short, blocky frame between Taft and Paul. Well light glittered from his ornate Navy epaulets. Your colonization project isnt under question at present, Dr.
  Taft, he said briskly.


  Isnt it? Taft raised bushy eyebrows. Then call off your Spline war dogs. Spend your resources on my terraforming efforts down here.


  Green spread callused hands. Lets stick to the point, shall we? You know I dont have the authority to call off the exclusion fleet. And those who do are unlikely to withdraw
  as long as theres so much mystery, so much threat associated with the Sugar Lump.


  Taft snorted. Threat? The government acts like a bunch of superstitious fools every time the Xeelee are mentioned. Look, Green, weve made a lot of progress. Weve established
  that the Lump is an artifact, fabricated from Xeelee construction material


  And thats about all you have established, Green said with a touch of steel. Despite the money youve spent so far.


  Commander, Xeelee construction plate isnt tissue paper. You cant just cut a hole in it.


  I know that. So it seems to me that Paul herewith his proven non-local perception abilitiesis our best hope of getting some hard data. He winked at Paul. What
  I fail to see is what threat Paul represents to you.


  Taft stared at Paul. Well light glittered over his metal Eyes, and again Paul was flooded with a nameless fear. I wont discuss this in front of the boy, Taft said.


  Paul worked to keep his voice level. Id like to hear what you have to say. And Im not a boy, Doctor. Physically Im twenty years old.


  Green grinned, showing even teeth. Good for you.


  Damn it, Green, we dont know anything about thisboyof yours. Hes found in a fouled, ill-fitting pressure suit on the exposed Face at the edge of the City.
  Nobody knows who he is, or how he got thereincluding Paul himself, so he says


  His amnesia is genuine, Green broke in. And as to how he got to the LumpTaft, have you ever traveled on a Spline ship?


  Taft glared at him. Do I look like a Navy goon?


  A Spline warship, Green said patiently, is a living creature. A sphere miles across. Its human crew occupy chambers hollowed out of the stomach lining. A Spline ship is a
  big, complex, disorderly place. If Paul was a stowaway he wont have been the first


  Hes an unknown, Taft insisted. And by introducing him into this situation we incur an unknown risk.


  But whats beyond question is his bizarre, quantum-mechanical perceptive faculty. He represents an enormous opportunity.


  Taft folded his arms and stared into the light well. Suppose I refuse to cooperate?


  I have sufficient authority to force you, frankly, Green said quietly. Officially this is a war zone.


  Ill go over your head.


  I could have you arrested. Requisition your staff. Doctor, you havent much choice.


  Slowly, Taft nodded. Youre right, Commander. I dont have any choice. For the present. And he shot another savage metallic glance at Paul.


  Im glad we agree, Green said dryly. Now, I believe youve a plan to have Paul taken to an Edge. That seems a good idea.


  Taft nodded reluctantly. And if necessary we could go on to a Corner Mountain.


  We? Green asked suspiciously.


  Taft indicated the construction site a few yards away. The four workmen had gathered around a machine which had shattered a nozzle against a stubborn lump of rock. You can see how busy we
  are, Taft said. Im not going to sacrifice my schedules for thisventure. Ill accompany the boy myself.


  The four workers sang softly as they hauled at the broken nozzle. Paul strained to hear their words, struck by an unaccountable feeling of significance.


  Green said carefully: Of course Ill escort you both.


  As you wish.


  Well, shall we start?


  The words of the work song drifted through the cold air: Were here because were here because were here because were here . . .


  Paul stood transfixed. The words echoed around his head.


  Green touched his arm. Paul? Are you okay?


  Paul turned with difficulty. Greens lined face was reassuring. That song, Paul said. What does it mean?


  Green listened for a few seconds, then chuckled. Paul, soldiers and sailors have been singing that for centuries. Whenever theyre forced to do something they dont
  particularly like. The tunes called Auld Lang Syne. Its thought to predate the Qax Occupation . . . He searched Pauls face. Have you heard it
  before?


  I . . . dont know. Maybe.


  Green smiled sadly. Come on. Lets catch up with Taft before he has us thrown off the Lump.


  Taft escorted them to a car at the edge of the City.


  The air here seemed colder and thinner. Raw meteorite material, scorched and fragmented, crunched under Pauls feet. On the horizon the Face of the Sugar Lump lay naked, as still and flat
  as a sea of lighta sea which stretched thousands of miles until it plummeted over an Edge, as if over some huge waterfall of photons.


  Twin cables ran over the debris and out over the Face. Weve laid cables across all the Lumps Faces, and along the Edges, Taft said with an ironic smile.
  Weve wrapped up this huge mystery like a birthday parcel, eh, Paul? He opened up the car. It was a cylinder about forty feet long which clung like a glassy insect to its
  cables. Most of the hull was transparent, and it contained two rows of five large seats which were suspended from complex sets of gimbals. Taft helped Paul settle; straps were passed over his
  shoulders and around his waist, giving him a vicarious sense of security.


  Taft took a seat near the front end of the car, before an instrument panel which centered on a small joystick. Taft pushed the stick forward and, with a jolt, the car began to pull itself along
  the cables.


  They crawled out of the Citys dome of atmosphere. The skys deep blue faded, exposing hard stars. Spline ships drifted past the stars, diamond sharp.


  The dark meteorite material grew sparse, and soon they were sailing smoothly over a glowing ocean. Occasional shadows, faint and miles across, washed from horizon to horizon.


  Taft opaqued the hull, turning the car into a comfortable bubble of normality. Paul clung to his straps and settled into an uneasy sleep.


  Light returned in a flood. Paul snapped awake . . . and screamed.


  His chair had swiveled back on its gimbals. The nose of the car had tipped up through at least ten degrees. Outside, the Sugar Lump had tilted, too. He was falling backwards


  Green stood before him. Paul. Stop it. Youre perfectly safe.


  His throat was tight; he gulped for breath. Whats happening?


  He heard Taft laugh. Ive told the damn kid what to expect on this trip.


  Then tell him again, Green snapped. He turned and, clinging to handholds, made his way to the cars small galley area.


  Taft reclined comfortably in the drive chair. He was eating a small peach; gobbets of orange flesh clung to his beard. I didnt realize your memory continues to fail, mystery
  boy


  Skip it, Taft, Green said casually.


  Taft took another bite at his fruit. Very well. Look, Paul, the surface on which the colony sits is utterly flat. The center of gravity of the Sugar Lump is somewhere beneath the center
  of the plane. The air weve been burning out of the meteorite material is attracted towards the center of gravity, so it clings to the middle of the plane as a kind of low dome. But now
  weve climbed away from the air and were being pulled back to the center of gravity. So your chair swivels until it points straight down to the centerbut that means its
  at an angle to the planes local vertical. We seem to be climbing up an incline. By the time we get to the Edge well appear to be climbing at almost forty-five degrees. See?


  Paul twisted in his chair until he could look back the way the car had climbed. The twin cables were geometrically perfect lines laid over a shallow, glowing slope. Thousands of miles distant,
  covered by a blue dome of air, the brownish meteorite debris lay splashed over the unblemished plane.


  It looked as if the whole arrangement should slide off into space.


  Paul shuddered and turned away. Green stood awkwardly on the tilting floor, sipping a coffee. How do you feel? Better?


  Paul shrugged. How should I feel? Commander, the Sugar Lump has been strong enough to withstand a major meteorite impact. Without so much as a scratch. How am I going to get through
  it?


  Green ran a hand over his closely-cropped, graying hair. Paul, the Xeelee always build big. And tough. Ill tell you about Bolders Ring sometime . . . what Im saying
  is that the awe you feel wont go away. But youll get used to it.


  And remember, youre not a meteorite. Youre not trying to blast your way through. He lowered his voice. And thats been Tafts mistake. Hes
  fired off lasers, projectiles, particle beamslike a stream of little meteorites, yeah? And the success hes had is precisely zero.


  Youre different, Paul. Green leaned forwards, his expression a crumpled mixture of compassion and fascination. Youve this extraordinary talent. Youre
  not unique; I dont want you to think that. He smiled. None of us has any doubts about your humanity . . . and all of us share your faculty, your quantum-mechanical way of
  seeing things, to some extent. Did you know that the dark-adapted eye, even without augmentation, can pick up a single photon? So straightforward human senses can perceive events at the quantum
  level. And theres speculation that consciousness itself is a quantum process . . . Whats different about you is the strength of thistalent. The rest of us live here in the
  macro world, this smoothed-over mock-up of the truth. But sometimes you can see beyond the approximations and shams; you seem to be able to see right down to the fundamental level of quantum wave
  functions. Greens voice grew intense. You see, Paul, in Tafts Universe the surface of the Lump is certain to keep out a meteorite. But in your Universe nothing is
  certain.


  Paul twisted away. I dont want to be uncertain, Commander. Im frightened. I dont even know my real name.


  Green grasped his shoulders. Look, Paul, you are a puzzle to us. Theres no point pretending otherwise. But the parts of the puzzle have to be connected. Where you came from must be
  connected with the way you are. And by doing this thing, by extending your talent to its limits, I believe youre going to discover more than what the Xeelee are up to inside the Sugar Lump.
  I believe youll discover yourself.


  Paul found himself shuddering. He tried to concentrate on the straps around his waist, the reassuring hands on his shoulders.


  Yeah, Taft said slyly. Or maybe youll discover youre nothing more than a vacuum diagram. What about that, eh, Paul?


  A what?


  Shut up, Taft.


  Come on, Commander. If this is a revision class, then lets revise it all. Taft stepped up to stand before Paul, grinning, brittle with bitterness. You told me how you
  took Paul up to the Spline fleet, put him through a crash course on how to be a human. Well, what about your quantum physics, Paul? Remember Feynman diagrams? Those cute pictures which show
  particles interacting, living, dying?


  Taft . . . Green growled.


  Well, now, heres a remarkable little interaction. From out of nowhere pop three particlesa pion, a proton, and an antineutron. Of course conservation is violated all over
  the placebut thanks to the Uncertainty Principle nothing is absolute in this Universe. I presume thats the concept our naval friend was groping for just now. And then the diagram
  closes up. The three particles recombinethey disappear back into the vacuum again, and conservation is reasserted. What a relief!


  But what really happens is that the antineutron is created at that final impact and moves back through time to initiate the creation of the other particles! Bizarre enough for
  you? And so this particular Feynman picture is a closed loop. A vacuum diagram. The particles come from nothing and return to nothing. He grinned. Were here because were
  here because


  Green raised one massive uniformed arm, pushed Taft away easily, muttered something Paul couldnt hear.


  Paul closed his eyes, hoping to make the incomprehensible Universe disappear into the vacuum from which it had sprung.


  The approaching Edge was a knife-blade across the stars. The car climbed the one-in-one slope ever more slowly, finally stopping a hundred yards from the rim. Come on,
  Paul, Green said. We walk from here. Briskly he helped Paul seal himself into a light, one-piece pressure suit. And go easy. Remember were that much further from
  the Lumps center of mass; gravity is only about half what it is in the City.


  Paul climbed through the cars membranelike airlock. A handrail had been bonded to the surface a few yards from the car. Paul stumbled towards it. The apparent forty-five-degree slope was
  without purchase, and his motions felt slow and dreamlike, as if he were underwater.


  Clinging closely to the rail he turned and surveyed the Sugar Lump.


  Beneath his feet was a hillside of glowing glass. Shadows bigger than cities moved through it. Paul knew the Face was a square six thousand miles to a side, and he had half-expected to see
  details of far Edges and Corners from this vantage point; but beyond a few hundred miles the surface collapsed in his vision into a single, shining line of light. Sugar Lump City was a low dome of
  blue, improbably clinging to the center of the line.


  Paul, Green said softly. Look up.


  Paul craned his neck. A Spline warship swooped overhead, no more man ten miles from the Edge. Paul could make out valley-sized wrinkles in the fleshy sphere, weapon emplacements twinkling in
  deep pocks. Finally the warship sailed over the Edge of the world, rolling grandly.


  They know were here, Green said. That was a salute roll.


  His voice seemed to come to Paul from far away. A sense of distance swept over him; it was as if he were shrinking, or as if the Universe were receding in all directions.


  Paul? . . . Are you okay?


  Whats wrong with him? Damn it, the kids a liability.


  Take it easy, Taft. Sometimes this state of semifaint is a prelude to his heightened awareness phases. Come on, help me get him to the Edge.


  The words swam by like fish. Green and Taft stood to either side of him, grasping his arms. They were figures of wood and paper, moving with dry rustles. The light of the Lump burned through
  them.


  At last they stood in a line on the rim of the world. The Edge was an arrow-straight ridge, with the two identical Faces falling away on either side. It was like standing on the roof of some
  huge house. Cables had been laid along the Edge; a second car clung to them. Bundles of maintenance equipment had been fixed to the surface close to the car site.


  I hope this trip was worth it, Green said, panting.


  Taft barked laughter. The sound was like a dry leaf crumpling. Well, you asked for my guidance and you got it. Obviously the stresses on the material are higher here than close to the
  center of a Face. So if your wonder boy is going to gain access he has as good a chance here as anywhere. Watch out for the Edge itself, though. Its sharp as a knife, down to the finest
  limits we can perceive.


  No, Paul said.


  Green and Taft stared at him, releasing his arms. With the loss of physical contact they became still more insubstantial, receding from his vision like ghosts.


  He knelt awkwardly and ran a gloved finger along the Edge. The stuff was soft; it rippled. It was like running a hand through a fine, multicolored grass.


  Words like sharp were meaningless, of course; wooden words used by macro-men.


  Green had given him the language to understand what he was perceiving: that this was the fundamental level of reality, the grain of quantum-mechanical probability wave functions.


  An event was like a stone thrown into a pond; probability functionsripples of what-might-bespread out through space and time. Macro-men might see the pale shadows where the waves
  were thickest.


  And that was all.


  Their hard language of particles and waves and here and now reflected their limited perception, stony words to describe shadows. But he,
  Paul, the boy with no past, could sometimes see the entire surface of the pondand even catch hints of the depths which lay below.


  He watched wave functions ripple away from the Edge, diminishing softly into prismatic shades of improbability, and felt his consciousness drawn out like a sword from its scabbard. He looked
  down at his body, bent awkwardly in its ill-fitting pressure suit; at the two stick men standing over it, obviously blind to the kaleidoscopic probability sparkles all around them.


  The Face of the Sugar Lump was a window. He drifted through it.


  He floated like a snowflake, wafted by probability winds. The Sugar Lump was full of wonders.


  Here was an array of crystals which would grow at a touch into a fleet of a thousand night fighters, unfurling glistening wings like dark butterflies. Twist this flowerlike artifact just so and
  a city would unfold in a storm of walls and ceilings. Point this other at a starand watch it collapse softly into nova.


  And here, rank on rank of shadowy forms, were Xeelee themselves, features smoothed-over and indistinct, embryonic.


  The Sugar Lump was a seed pod.


  Something watched him. Paul twisted, scattered his being like diffusing mist . . .


  Call it the antiXeelee.


  It was as old as the Xeelee race, and as young. Inside the vessel men called the Sugar Lumpand, simultaneously, within a million similar vessels scattered through the galaxiesit
  waited out aeons, brooding.


  The antiXeelee took Paul as if in the palm of a hand. Paul tried to relax. The gaze was all-knowing, full of strength . . . but not threatening.


  Gently he was shepherded to the gleaming walls and released.


  He opened his eyes. And moaned.


  He was back in the world of the stick men.


  Greens face, lined with concern, hovered before him. Take it easy, he said. Weve brought you inside the Edge car. He slid a hand behind Pauls
  neck, tilted his head forward and helped him sip coffee. How do you feel?


  Paul felt the softness of the seat beneath him, saw the warm brown light of the car interior. Beyond the windows the glow of the Sugar Lump seemed different. Harsher? Sharper? Shadows raced
  through the interior. Whats happening, Commander? Wheres Taft?


  At the controls of the car. He got a call from his team at the City site; some kind of problem. Green leaned over him hungrily. Paul. You were inside the Lump, werent
  you?


  . . . Not really. It isnt like that. Paul reached for the coffee cup and took another mouthful. You taught me whats happening. I have a non-local perception.
  Like a quantum wave function Im not limited to the here and now; I perceive events spacelike-separated from


  Paul, Green said urgently, skip it. Tell me what you saw. I have to know. My career is hinging on this moment. Is it the Xeelee?


  I . . . Yes. Its the Xeelee. He groped for analogies. Its like a huge hangar in there. There are Xeelee, waiting, whole populations of them. Thousands of
  ships, ready to beripened. Artifacts of all kinds.


  Green smiled. Weapons?


  Yes. Over Greens shoulder Paul could see Taft approach quietly.


  What are they doing?


  I dont know. But, Commander, I dont think they mean us any harm. You see, theres another presence which


  Tafts bearded face was twisted with a kind of pain. He raised two clasped fists over Greens head.


  Commander! Paul jerked convulsively.


  Green half-rose, turned his head. Two fists hit his skull with a sound like wood on wood. The reaction carried Taft perhaps a foot into the air. He cried out. His hands came away bloody.


  Green tumbled into Pauls lap; then he slid to the floor of the car.


  Paul stared at the blood on Tafts hands. Memories stirred impossibly. So it is coming to pass, as I knew/remembered. But how . . .?


  Paul, I Taft spread his hands, palms upwards. Paul couldnt read his face, the shining artificial Eyes. Im sorry. I have to do this. With clumsy
  hands he fitted Greens helmet into place and sealed the neck; then he began hauling the huge, limp body towards the airlock. My team back in the City are being evacuated. Forcibly, by
  Greens damnable Navy goons.


  Why? Whats happened?


  Youve stirred up the Xeelee with your quantum jaunt, Taft said acidly. The glow of the surface is brighter. And its getting hotter. In some places the
  meteorite debris is already red hot. So were being evacuatedat the point of a gun. Taft sealed up his own helmet. So Ive got to stop this, you see, Paul.
  Im sorry. Its for the good of the species. The Xeelee have to understand were not continually going to attack them. The colony has to be built.


  What are you going to do?


  Im going to get Green back to the Face car. Then Ill return here and


  Paul felt his breath grow shallow. And what?


  Without replying Taft turned away and stepped through the airlock; the membrane closed behind Greens booted feet.


  Paul sat for long minutes. The humming of the cars instruments was the only sound. Through the windows Taft and Green were silhouetted against a glowing Face, the pair of them looking
  like a single, struggling insect.


  Paul imagined Tafts return, those bloodied, space suited hands reaching for him, as they had for Green


  There was a joystick at the front of the car.


  He pushed himself out of his chair and stood swaying. He took cautious steps along the narrow aisle, looking neither to left nor right.


  Nervously he pushed at the joystick. The car lurched a few yards; Paul stumbled back, grabbing the arm of the nearest chair. He felt a grin spread over his face. Had Taft expected him to sit
  patiently and wait to die? He pushed the stick once more. Motors whirred and the car slid along the Edge.


  Taft dumped Greens inert form and came floundering back up the slope, a toy figure gesturing in tiny frustration.


  Paul settled into a seat and let the satisfaction of the small victory settle over him. There would be plenty of time to face the future later . . . when the car reached Corner Mountain, with
  nowhere else to go.


  The car patiently climbed the Edges increasing slope. The brightness of the Faces continued to increase; at last the cars lower windows opaqued automatically.


  Paul could see Taft following, a silver-suited doll riding an open maintenance buggy up the dizzying slopes of the Edge. For the first few hours Paul let Taft speak to him. When the
  half-rational arguments turned to sobbed pleas for understanding Paul snapped the radio off.


  The Corner Mountain became visible as a sharp angle against the stars. The car slowed to a halt, tipped up at about thirty-five degrees.


  Paul closed his helmet and stepped through the airlock. His footsteps were light, airy; Green had told him how, this far from the mass center of the Lump, gravity would be down to a third that
  at the City. The brilliance of the surface hit him with a soft impact. Heat soaked through the soles of his boots. With an odd sense of calm he worked his way up the slope to the summit, his feet
  on the tilted surfaces to either side of the Edge.


  At last he stood unsteadily at the summit itself, feet wrapped around the sharp-edged point, arms extended for balance. The vertical lurched around him as his inner ear sought the way to the
  center of mass of the Sugar Lump.


  Taft had abandoned his vehicle and was scrambling up the dazzling ridge. Paul felt a huge peace, as if he were once more in the metaphorical palm of the antiXeelee. He turned slowly, feet
  working around the summit. Three square Faces as wide as Earth shared corners at the point where he stood; he saw Edges disappear into infinity, watched Faces collapse into glowing lines of
  abstraction.


  Sugar Lump. Edge. Corner Mountain. He found himself laughing. Harmless words used to shield men from the astonishing truth of a world shaped like a cube, of a made thing whirling and sparkling
  in space.


  Taft stood before him. The light showed him to be a machine of pulleys, cables and gears; quantum functions sparkled unnoticed around his eyes and fingers.


  Paul smiled. And jumped backwards.


  Taft stumbled forward, reaching. Then he was gone, eclipsed by an Edge.


  Paul let his limbs dangle. Spline warships paddled across his view like agitated fish.


  He was approaching a glowing Face. What next? Would he strike, bounce away, proceed skipping and sliding? Would the impacts crush his bones? Would the heat of the surface reach through the suit
  and boil his flesh?


  The certainty of his death was unreal, intangible, unthreatening.


  Now, why should that be? Was his death to be as great a mystery as his origin? Would he die ignorant of the answers of both the great questions of his existencewhere did I come
  from? and where am I going to?


  Or perhaps the two answers were somehow linked . . .


  He found he hoped Taft and Green would survive.


  The Face rushed at him. Wave functions rippled like grass in a breeze.


  Folded ships hung around him like moths.


  There was a sense of motion, a thrumming of huge engines somewhere; as if the Sugar Lump and its contents were a great liner, forging through some huge sea.


  The antiXeelee cradled him. It studied him dispassionately, huge and cold. Paul felt knowledge wash over him, and slowly understanding grew.


  The cube planet had been created at that momentfar in the future of mankindwhen the Xeelee reached their full glory. And were ready to depart.


  (Depart? Where to? Why? The answers wereawesome; beyond his comprehension.)


  On its completion the cubewith its guardian, the antiXeelee, and with a million othershad been sent on an impossible voyage, forging back through the unfolding ages to the birth
  time of the Xeelee themselves. The Xeelee would erupt fully developed from the cubes, shaking out the wings of their beautiful spacecraft and ready for their huge projects. Paul sought human words
  to capture the vast concepts sailing around him. Vacuum diagrams! The cube worlds were antiparticles, moving back through time to initiate their own creation. The whole of Xeelee history was a
  single, vast vacuum diagram, closed and complete of itself.


  But . . . what of me?


  Now Paul sensed a monstrous amusement. He was cupped within gigantic palms for an unmeasurable period; the time engines surged steadily into the past


  And then he was lifted up and released like a captive bird.


  He looked down. He was outside the Sugar Lump, falling towards it. Spline ships converged. There was the City, still alive with the hopes of Taft and the rest, spreading over the meteorite
  debris. On the rim of the debris was a fallen figure, a young man in a soiled spacesuit lying facedown on the glowing surface.


  Understanding came at last.


  I have no beginning. I have no end. My lifeline is caught up in the vast Xeelee expedition into the past. I am a vacuum diagram, too, closed on myself. He remembered the absurd refrain:
  Were here because were here because were here . . .


  He tumbled into the head of the fallen man. Skull darkness hit him like a physical shock, and he felt the pieces of his understanding shatter like a dropped vessel, his memories seep away.


  In the end he was left only with a vast amusement. Then even that fell away.


  Paul opened his eyes.


  His body ached. He lay facedown on a surface that glowed with white light. Grass, or fine hair, washed over the surface.


  What is this place? How did I get here? And . . .


  Whats my name?


  His face grew slick with sweat; his breath sawed through his mouth. He perceived the shape of answers, like figures seen through a fog. He writhed against the shining ground.


  The answers floated away.


  A meaningless jingle ran around his mind: Were here because were here because were here because were here . . .


  The grass vanished. He waited, hollow.


  
    
      A hundred heroes, a hundred fragmentsbut understanding did not come: What was the goal of the Xeelee? Why were they trying to rebuild their own history?


      And what was the significance of Bolders Ring?why were the Xeelee trying to escape from the Universe itself?


      Like leaves, the centuries fell away. Humanitys growth in power and influence grew exponentially. But the legend of Xeelee achievementsthe manipulation of space and time,
      the Ring itselfgrew into a deep-rooted mythology.


      At last, only the Xeelee themselves were more potent than mankind . . .


      Humans railed against the Tyranny of Heaven.


      More legends were written, as waves of human assaults pounded against the great Xeelee sites. It was a remote, inhuman time. I watched, repelled, terrified.

    

  


  


  


  


  


  


  PART 5


  ERA:

  The War to End Wars


  


  


  


  
    Fragments. Shards . . .


    Humans even reached into the Prime Radiant of the Xeelee.


    Here was a warship, its engine blazing, falling through Bolders Ringand into a new Universe.


    The ship imploded, and fell into a compact, glowing nebula. Crew members hurried through the corridors of their falling ship; smoke filled the passageways as lurid flames singed the air.
    The hull was breached; the raw air of the nebula scoured through the cabins, and through rents in the silver walls the crew saw flying trees and huge, cloudy whales, all utterly unlike anything
    in their experience . . .


    Gradually they came to understand. Gravity was the key to the absurd place they were stranded in. Gravity here was a billion times as strong as in the Universe theyd come from. Here
    their home planet would have a surface gravity of a billion geesif it didnt implode in an instant.


    The crew adapted, and survived. Gradually humans spread through the nebula . . .

  


  


  


  


  


  


  Stowaway


  A.D. 104,858


  


  


  


  [image: ] It was the end of Reess work shift. Wearily he hauled himself through the foundry door. Cool air dried the
  sweat from his brow.


  He pulled himself along the ropes and roofs towards his cabin, inspecting his hands and arms with some interest. When one of the older workers had dropped a ladle of iron, Rees had narrowly
  dodged a hail of molten metal; tiny droplets had drifted into his flesh, sizzling out little craters which


  A huge shadow flapped across the Belt. Air washed over his back. He looked up; and wonder settled at the base of his skull.


  The tree was a wheel of wood and foliage fifty yards wide, magnificent against the crimson sky. Its dozen radial branches and their veil of leaves turned with a calm possession; the trunk was
  like a mighty wooden skull which glared around at the ocean of crimson air.


  Its rotation slowing, the tree lowered itself reluctantly into the gravity well of the star kernel.


  Pallis, the tree-pilot, was hanging by hands and feet below the knotty trunk of the tree. The star kernel and its churning Belt mine were behind his back. The Belt itself was a circle eight
  hundred yards wide, a chain of battered dwellings and work places connected by ropes and tubes. At the center of the Belt was the mine itself, a cooled-down star kernel a hundred yards wide;
  lifting cables dangled from the Belt to the surface of the star kernel, scraping the rusty meniscus at a few feet per second. Here and there, fixed to the walls and roofs of the Belt, were the
  massive, white-metal mouths of jets; every few minutes a puff of steam emerged from one of those throats and the Belt tugged imperceptibly faster at his heels, shaking off the slowing effects of
  air friction . . .


  It was a spectacular sight, but it was of little interest to Pallis.


  With a critical eye he peered up through the mat of foliage at the smoke which hung raggedly over the upper branches. The layer of smoke wasnt anywhere near thick enough: he could clearly
  see starlight splashing through to bathe the trees round leaves. He moved his hands along the nearest branch, felt the uncertain quivering of the fine blade of wood. Even here, at the root
  of the branches, he could feel the trees turbulent uncertainty.


  Two imperatives acted on the tree. It strove to flee the deadly gravity well of the starbut it also sought to escape the shadow of the smoke cloud, which drove it back into the well. A
  skillful woodsman should have the two imperatives in fine balance; the tree should hover in an unstable equilibrium at the required distance.


  Now the trees rotating branches bit into the air and it jerked upwards by a good yard. Pallis was almost shaken loose. A cloud of skitters came tumbling from the foliage; the tiny
  wheel-shaped creatures buzzed around his face and arms as they tried to regain the security of their parent.


  Damn that boy


  He hauled himself through the foliage to the top side of the tree. The ragged blanket of smoke and steam hung a few yards above his head, attached tenuously to the branches by threads of smoke.
  The damp wood in at least half the fire bowls fixed to the branches had, he soon found, been consumed. And Gover, his so-called apprentice, was nowhere to be seen.


  Gover! By the Bones themselves, what do you think you are doing?


  A thin face appeared above one of the bowls near the rim of the tree. Gover shook his way out of a nest of leaves and came scurrying across the platform of foliage, a pack bouncing against his
  narrow back. He shoved the back of his hand against his nose, pushing the nostrils out of shape; the hand came away glistening. Id finished, he mumbled.


  Pallis stabbed a finger at Govers pack. Youre still carrying half your stock of wood. The fires are dying. And look at the state of the smoke screen. More holes than your
  damn vest. My tree doesnt know whether shes coming or going, thanks to you. Cant you feel her shuddering? Now move it.


  With a flurry of motion Gover pulled himself to the nearest pot and began hauling wood from his pack. Soon fresh billows of smoke were rising to join the depleted cloud, and the shuddering of
  the tree subsided.


  His exasperation simmering, Pallis watched the boys awkward movements. Oh, hed had his share of poor apprentices in the past, but in the old times most of them had at least been
  willing to learn. To try. And gradually, as hard shifts wore by, those young people had grown into responsible men and women, their minds toughening with their bodies.


  But not this lot. Not the new generation.


  This was his third flight with the boy Gover. And the lad was still as sullen and obstructive as when hed first been assigned to the trees; when they got back to the Raft Pallis would be
  more than glad to hand him back to Science.


  His gaze roamed around the red sky, restless.


  The air of the Nebula was, as always, stained blood-red. A corner of his mind tried to measure that rednesswas it deeper than last shift?while his eyes flicked around the objects
  scattered through the Nebula above and below him. The clouds were like handfuls of grayish cloth sprinkled through miles of air. Stars fell among and through the clouds in a slow, endless rain that
  tumbled down to the Core. It was as if he were suspended in a great cloud of light; the star-spheres receded with distance into points of light, so that the sky itself was a curtain glowing
  red-yellow. The falling stars were an array of pinpoints dwindling into the far distance; the depths of the Nebula, far below him, were a sink of murky crimson.


  The light of the mile-wide stars cast shifting shadows over the clouds, the scattered trees, the huge blurs that might be whales. Here and there he saw a tiny flash that marked the end of a
  stars brief existence . . .


  In his time, the world had changed around Pallis. The Nebula seemed to be choking up. The crisp blue skies, the rich breezes of his youth were memories now; the very air was turning into a smoky
  crimson sludge.


  The world was dying, and no one knew why, or how to stop it.


  And one thing was for sure. Palliss trees didnt like this gloom.


  He sighed, trying to snap out of his introspection. The stars kept falling no matter what the color of the sky. Life went on, and he had work to do.


  A heavy cloud, fat with rain, drifted over the Belt, reducing visibility to a few yards; the air it brought with it seemed exceptionally sour and thin.


  Rees prowled around the cables that girdled his world, muscles working restlessly. He completed two full circuits, passing huts and cabins familiar since his childhood, hurrying past well-known
  faces. The damp cloud, the thin air, the confinement of the Belt seemed to come together somewhere inside his chest.


  Questions chased around his skull. Why were human materials and building methods so inadequate to resist the forces of the world? Why were human bodies so feeble in the face of those forces?


  His father used to say the mine was killing them all. Humans werent meant to work down there, crawling around in wheelchairs at five gee.


  Now his parents were dead.


  Rees was still a boy. But he faced a prospect of nothing more than to labor in the kernel mines, to have his health broken by the monstrous gravity, to die young.


  Shards of speculation glittered in the mud of his overtired thinking. His parents had had no better understanding of their circumstances than he had; there had been nothing but legends they
  could tell him before their sour deaths of overwork: childrens tales, of a Ship, a Crew, of something called Bolders Ring . . .


  But his parents had hadacceptance. They, and the rest of the Belt dwellers, accepted their lot.


  Only Rees seemed plagued by questions, unanswered doubts. Why couldnt he be like everyone else? Why couldnt he just accept and be accepted?


  His arms, punctured by hot metal, ached. A vague anger suffused him. Well, why should he accept this? Why should he die, broken-down by the five gee of the Stars kernel, without
  learning more, the truth of the world?


  He had to find out more. And in all his universe there was only one place he could go to find it.


  The Raft. Somehow he had to get to the Raft.


  The shadow of the great tree slid over the Belt. A rope had uncoiled from the tree trunk and lay across the fifty yards to the Belt, brushing against the orbiting cabins. A man came shimmering
  confidently down the rope; he was scarred, old and muscular, almost a piece of the tree himself. The man dropped without hesitation across empty air to a cabin and began to make his way around the
  Belt.


  A sudden determination crystallized in Rees. He hurried around the Belt to his cabin.


  It took minutes to gather up some food, wrapping dried meat in bundles of cloth, filling cloth globes with water.


  Then he climbed to the outer wall of his cabin.


  Rees clung to his cabin by one hand. The rotation of the Belt carried the cabin steadily towards the trees dangling rope.


  As the rope approached, a thin sweat covered his brow. Was he somehow throwing his life away in this impulsive gesture? Would he, in the end, have the courage to take the decisive step?


  Staring at the magnificent tree he probed at his emotions. There was no fear. There was only elation; the future was an empty sky, within which his hopes would surely find room.


  When the rope was a yard from him he grabbed at it and swarmed without hesitation off the Belt.


  A file of miners clambered up to the tree, iron plates strapped to their backs. Under the tree-pilots supervision the plates were lashed securely to the tree rim, widely
  spaced. The miners descended to the Belt laden with casks of food and fresh water, delivered from the Raft in payment for the kernel metal.


  Rees, watching from the foliage, stayed curled closely around a two-feet-wide branchtaking care not to cut open his palms on its knife-sharp leading edgeand he kept a layer of
  foliage around his body. He had no way of telling the time, but the loading of the tree must have taken several shifts.


  He was wide-eyed and sleepless. He knew that his absence from work would go unremarked for at least a couple of shiftsand, he thought with a distant sadness, it might be longer before
  anyone cared enough to come looking for him.


  Well, the world of the Belt was behind him now. Whatever dangers the future held for him, at least they would be new dangers.


  In fact he only had two problems. Hunger and thirst . . .


  Disaster had struck soon after he had found himself this hiding place among the leaves. One of the Belt workmen had stumbled across his tiny cache of supplies; thinking it belonged to the
  despised Raft crewmen the miner had shared the morsels among his companions. Rees had been lucky to avoid detection himself, he realized . . . but now he had no supplies, and the clamor of his
  throat and belly had come to fill his head.


  When the final miner had slithered down to the Belt Pallis curled up the rope and hung it around a hook fixed to the trunk. He hated these visits to the Belt, the way he was
  forced to negotiate so hard with these ragged, half-starved miners. He shook his head and turned his thoughts with some relief to the flight home.


  Right, Gover, lets see you move! I want the bowls switched to the underside of the tree, filled and lit before Ive finished coiling this rope. Or would you rather wait for
  the next tree?


  Gover got to work, comparatively briskly; and soon a blanket of smoke was spreading beneath the tree, shielding the Belt and its star from view.


  Pallis stood close to the trunk, his feet and hands sensitive to the excited surge of sap. It was almost as if he could sense the huge vegetable thoughts of the tree as it reacted to the
  darkness spreading below it. The trunk audibly hummed; the branches bit into the air; the foliage shook and swished and skitters tumbled, confused at the abrupt change of airspeed; and then, with
  an exhilarating surge, the great spinning platform lifted from the star. The Belt and its human misery dwindled to a toylike mote, falling slowly into the Nebula, and Pallis, hands and feet pressed
  against the flying wood, was where he was most happy.


  His contentment lasted for about a shift and a half.


  He prowled the wooden platform, moodily watching the stars slide through the silent air. The flight just wasnt smooth. Oh, it wasnt enough to disturb Govers
  extensive slumbers, but to Palliss practiced senses it was like riding a skitter in a gale. He pressed his ear to the ten-feet-high wall of the trunk; he could feel the bole whirring in its
  vacuum chamber as it tried to even out the trees rotation.


  This felt like a loading imbalance . . . but that was impossible. Hed supervised the stowage of the cargo himself to ensure an even distribution of mass around the rim. For him not to
  have spotted such a gross imbalance would have been likewell, like forgetting to breathe.


  Then what?


  With a growl of impatience he pushed away from the trunk and stalked to the rim. He began to work around the lashed loads, methodically rechecking each plate and cask and allowing a picture of
  the trees loading to build up in his mind


  He slowed to a halt. One of the food casks had been broken into; its plastic casing was cracked in two places and half the contents were gone. Hurriedly he checked a nearby water cask. It too
  was broken open and empty.


  He felt hot breath course through his nostrils. Apprentice! Come here!


  The boy came slowly, his thin face twisted with apprehension.


  Pallis stood immobile until Gover got within arms reach; then he lashed out with his right hand and grabbed the apprentices shoulder. Pallis pointed at the violated casks.
  What do you call this?


  Gover stared at the casks with what looked like real shock. Well, I didnt do it, pilot. I wouldnt be so stupidah!


  Pallis worked his thumb deeper into the boys joint, searching for the nerve. Did I keep this food from the miners in order to allow you to feast your useless face? Why, you little
  bone sucker, Ive a mind to throw you over now . . .


  Then he fell silent, his anger dissipating.


  There was still something wrong.


  The mass of the provisions taken from the casks wasnt nearly enough to account for the disruption to the trees balance. And as for Goverwell, hed been proven a thief,
  a liar and worse in the past; but he was right: he wasnt nearly stupid enough for this.


  Reluctantly he released the boys shoulder. Gover rubbed the joint, staring at him resentfully. Pallis scratched his chin. If you didnt take the stuff, Gover, then who did?
  Eh? By the Bones, they had a stowaway.


  He dropped to all fours and pressed his hands and feet against the wood of a branch. He closed his eyes and let the tiny shuddering speak to him. If the unevenness wasnt at the rim, then
  where . . . ?


  Abruptly he straightened and half-ran about a quarter of the way around the rim, his long toes clutching at the foliage. He paused for a few more seconds, hands once more folded around a branch;
  then he made his way more slowly towards the center of the tree, stopping halfway to the trunk.


  There was a little nest in the foliage. Through the bunched leaves he could see a few scraps of discolored cloth, a twist of unruly black hair, a hand dangling weightless; the hand was that of a
  boy or young man, he judged, but it was heavily callused and it bore a spatter of tiny wounds.


  Pallis straightened to his full height. Well, heres our unexpected mass, apprentice. Good shift to you, sir! And would you care for your breakfast now?


  The nest exploded. Skitters whirled away from the tangle of limbs and flew away, as if indignant; and at last a boy half-stood before Pallis, eyes bleary with sleep, mouth a circle of shock.


  Gover sidled up beside Pallis. By the Bones, its a mine rat.


  Pallis looked from one boy to the other. The two seemed about the same age, but where Gover was well-fed and ill-muscled, the stowaway had ribs like the anatomical model of a Scientist, and his
  muscles were like an adults; and his hands were the battered product of hours of labor. The lads eyes were dark-ringed. Pallis remembered the imploded foundry and wondered what
  horrors this young miner had already seen. Now the boy filled his chest defiantly, his hands bunching into fists.


  Gover sneered, arms folded. What do we do, pilot? Throw him to the Boneys?


  Pallis turned on him with a snarl. Have you cleaned out the fire bowls yet? No? Then do it. Now!


  With a last, baleful glare at the stowaway, Gover moved clumsily away across the tree.


  The stowaway watched him go with some relief; then turned back to Pallis.


  The pilot raised his hands, palms upwards. Take it easy. Im not going to hurt you . . . Tell me your name.


  The boys mouth worked but no sound emerged; he licked cracked lips, and managed to say: Rees.


  All right. Im Pallis. Im the tree-pilot. Do you know what that means?


  I . . . yes.


  By the Bones, youre dry, arent you? No wonder you stole that water. You did, didnt you? And the food?


  The boy nodded hesitantly. Im sorry. Ill pay you back


  When? After you return to the Belt?


  The boy shook his head, a glint in his eye. No. Im not going back.


  Pallis frowned. What about your parents?


  Theyre dead. Both of them.


  Pallis bunched his fists and rested them on his hips. Listen to me. Youll have to go back. Youll be allowed to stay on the Raft until the next supply tree; but then
  youll be shipped back. Youll have to work your passage, I expect . . .


  Rees shook his head again, his face a mask of determination.


  Pallis studied the young miner, an unwelcome sympathy growing inside him. Well, Im stuck with you for now. Come on.


  He led the boy across the tree surface, towards his little stock of rations.


  After a dozen yards they disturbed a spray of skitters; the little creatures whirled up into Reess face and he stepped back, startled. Pallis laughed. Dont worry. Skitters
  are harmless. They are the seeds from which the trees grow . . .


  Rees nodded. I guessed that.


  Pallis arched an eyebrow. You did?


  Yes. You can see the shapes the same; its just a difference of scale . . .


  Pallis arched an eyebrow. Smart lad.


  The boy ate, as if hed never been fed.


  After letting the boy sleep for a quarter shift Pallis put him to work. Soon Rees was bent over a fire bowl, scraping ash and soot from the iron with shaped blades of wood.
  Pallis found that his work was fast and complete, supervised or unsupervised. Gover suffered by comparison . . . and by the looks he shot at Rees, Pallis suspected Gover knew it.


  Rees joined Pallis and collected his shift-end rations. The young miner peered absently around at the empty sky. As the tree climbed up towards the Raft, away from the Core and towards the edge
  of the Nebula, the air was perceptibly brightening.


  Come on, Pallis said. Let me show you something.


  He led the boy towards the trunk of the tree.


  Surreptitiously he watched as the boy half-walked across the foliated platform, his feet seeking out the points of good purchase and then lodging in the foliage, so allowing him to
  stand on the tree. The contrast with Govers clumsy stumbling was marked. Pallis found himself wondering what kind of woodsman the lad would make.


  They reached the trunk. Rees stood before the tall cylinder and ran his fingers over the gnarled wood. Pallis hid a smile. Put your ear against the wood. Go on.


  Rees did so with a look of puzzlementwhich evolved into an almost comic delight.


  Thats the bole turning, inside the trunk. You see, the tree is alive, right to its core.


  Reess eyes were wide.


  Rees woke from a comfortable sleep in his nest of foliage. Pallis hung over him, silhouetted by a bright sky. Shift change, the pilot said briskly. Hard
  work ahead for all of us; docking and unloading and


  Docking? Rees shook his head clear of sleep. Then weve arrived?


  Pallis grinned. Isnt that obvious?


  He moved aside. Behind him the Raft hung huge in the sky. A single star was poised some tens of miles above the Raft, a turbulent ball of yellow fire a mile wide, and the huge metal structure
  cast a broadening shadow down through miles of dusty air.


  Under Palliss direction Rees and Gover stoked the fire bowls and worked their way across the surface of the tree, waving large, light blankets over the billowing smoke. Pallis studied the
  canopy of smoke with a critical eye; never satisfied, he snapped and growled at the boys. But, steadily and surely, the trees rise through the Nebula was molded into a slow curve towards the
  rim of the Raft.


  The Raft grew in the sky until it blocked out half the Nebula. From below it showed as a ragged disc a half-mile wide; metal plates scattered highlights from the stars and
  light leaked through dozens of apertures in the deck. As the tree sailed up to the rim the Raft foreshortened into a patchwork ellipse; Rees could see the sooty scars of welding around the edges of
  the nearer plates, and as his eye tracked across the ceilinglike surface the plates crowded into a blur, with the far side of the disc a level horizon.


  At last, with a rush of air, the tree rose above the rim and the upper surface of the Raft began to open out before Rees. He found himself drawn to the edge of the tree; he buried his hands in
  the foliage and stared, open-mouthed, as a torrent of color, noise and movement broke over him.


  The Raft was an enormous dish that brimmed with life. Points of light were sprinkled over its surface. The deck was studded with buildings of all shapes and sizes, constructed of wood panels or
  corrugated metal and jumbled together like toys.


  A confusion of smells assaulted Reess sensessharp ozone from giant machines around the rim, wood smoke from a thousand chimneys, the hint of exotic cooking scents from the cabins.
  And peoplemore than Rees could count, so many that the Belt population would be easily lost among thempeople walked about the Raft in great streams; and knots of running
  children exploded here and there into bursts of laughter.


  He made out sturdy pyramids fixed to the deck, waist-high. And out of each pyramid a cable soared straight upwards; Rees tilted his face back, following the line of the cables, and he gasped. To
  each cable was tethered the trunk of a tree. To Rees one flying tree had been wonder enough. Now, over the Raft, he was faced with a mighty forest. Every tethering cable was vertical and quite
  taut, and Rees could almost feel the exertion of the harnessed trees as they strained against the pull of the Core.


  A hundred questions tumbled through Reess mind. What would it be like to walk on that metal surface? What must it have been like for the Crew who had built the Raft, hanging in the void
  above the Core?


  But now wasnt the time; there was still work to do. Pallis was already bellowing at Gover. Rees got to his feet, wrapping his toes in the foliage like a regular woodsman.


  Pallis joined him, and they labored at a fire bowl together.


  Rees, you cant have had any real idea what the Raft is like. So . . . why did you do it? What were you running from?


  Rees considered the question. I wasnt running from anything, pilot. The mine is a tough place, but it was my home. No. I left to find the answer.


  The answer? To what?


  To why the Nebula is dying.


  Pallis studied the serious young miner and felt a chill settle on his spine.


  How much education did the average miner get? Pallis doubted Rees was even literate. As soon as a child was strong enough he or she was forced into the foundry or down to the crushing surface of
  the iron star, to begin a life of muscle-sapping toil . . .


  And the Belts children were forced there by the economics of the Nebula, he reminded himself harshly; economics which hePallishelped to keep in place.


  He shook his head, troubled. Pallis had never accepted the theory, common on the Raft, that the miners were a species of sub-human, fit only for the toil they endured. What was the life span of
  the miners? Thirty thousand shifts? Less, maybe half of Palliss own age already?


  What a fine woodsman Rees would make . . . or, he admitted ruefully, maybe a better Scientist.


  A vague plan began to form in his mind.


  Maybe Pallis could help Rees find a place on the Raft.


  It wouldnt be easy. Rees would face a lifetime of hostility from the likes of Gover. And the Raft was no bed of flowers and leaves; its economy, too, had declined with the slow choking of
  the Nebula.


  But Rees deserved a chance. And Rees was a smart kid. Maybe, Pallis mused, just maybe he might actually find some answers. Was it possible?


  Now, then, miner, Pallis said briskly, weve got a tree to fly. Lets get the bowls brimming; I want a canopy up there so thick I could walk about on it. All
  right?


  The tree had passed the highest layer of the forest. The Raft turned from a landscape into an island in the air, crowned by a mass of shifting foliage. The sky above Rees
  seemed darker than usual, so that he felt he was suspended at the very edge of the Nebula, looking down over the mists surrounding the Nebulas Core.


  And in all that universe of air the only sign of humanity was the Raft, a scrap of metal suspended in miles of air.


  His heart lifted, bursting with the exhilaration of a thousand questions.


  
    
      Did Rees find his answers?


      Eve just smiled, and the images, of the glowing Nebula and its mile-wide stars, faded from my view, receding into a scrap of crimson light, a spark lost in the greater blaze of human
      history . . .5


      The assaults continued, waves of them, generations of humans battering against the great Xeelee defenses . . . and leaving shards of humanity stranded in the great spaces around the
      Xeelee Prime Radiant.


      At last, even those broken shards became weapons of war.

    

  


  


  


  


  


  


  The Tyranny of Heaven


  A.D. 171,257


  


  


  


  
    We may with more successful hope resolve


    To wage by force or guile eternal war


    Irreconcilable to our grand Foe,


    Who now triumphs, and in the excess of joy


    Sole reigning holds the tyranny of heaven . . .


    Paradise Lost, JOHN MILTON

  


  [image: ] Rodi climbed through the hatch and into the flitter. The craft was a box the size of a small room. He threaded his
  way through the interior.


  There was a girl in one of the pilot seats. She turned. Tall and muscular, she wasnt much older than Rodis twenty years.


  Rodi tripped over a locker.


  The girls eyes glittered with amusement. Take it easy. Youre Rodi. Right? Im Thet.


  His face hot, Rodi took the seat beside her. Glad to meet you. The instrument panel before him looked utterly alien.


  Well, buckle in. Thet punched fat buttons. Monitors showed muscles contracting in the Arks hull. And dont be so nervous.


  Im not.


  Of course you are. I never understand why. Youve taken flitters outside the Ark before, havent you?


  Sure. He tried not to sound defensive. On inter-Ark hops. But this is my first mission dropmy first time out of hyperspace. Its a little different.


  She raised fine eyebrows. We didnt evolve in hyperspace.


  Maybe. But its all I know


  An orifice in the hull opened and exploded at them; the flitter surged into hyperspace. It was like being born.


  A Virtual image of the Ark swam into their monitors. Holism Ark was a Spline ship: a rolling, fleshy sphere encrusted with blisters. It was a living being, Rodi mused, and it looked like it.


  He wondered briefly what those blisters on the hull were. They couldnt be seen from within the Ark . . .


  The flitter receded rapidly. Hyperspace smeared the Arks image.


  Now more Arks came into view. The flitter skirted islands of huge flesh as it worked its way through the fleet.


  At last the flitter surged into clear hyperspace; Thet swung the flitter about.


  Holism Ark was lost in a blurred wall of ten thousand Arks that cut the Universe in half. This was the Exaltation of the Integrality. Rodi imagined he could hear a thrumming as the great armada
  forged onwards; flitters skimmed between the huge hulls and rained into three-space.


  Were privileged to see this, Rodi said.


  Definitely, said Thet laconically. A sight that hasnt changed for three thousand years. She snapped the flitter away; the Exaltation became a blur in the
  distance. Her shaven head gleamed in the cabin lights. Ill tell you how were privileged. After a hundred generations its us who are around as the Exaltation reaches
  Bolders Ring, the true Prime Radiant of the Xeelee. And so the sky here is full of lost human colonies. Bits of ancient, failed assaults. Instead of a dozen missionary drops a century
  were getting a hundred a year. Which is why theyre pressing almost anybody into service.


  Thanks, he said drily.


  She grinned, showing teeth. So Im your tutor on your first drop. And Im not what you expected. Am I?


  Rodi said nothing.


  LookIm resourceful, a good pilot. Im no great thinker, okay? . . . but youre different. Top marks in the seminary, Gren tells me. You should soon surpass me.
  And with all that understanding you should have no fear. The Integrality says that the death of an individual is unimportant.


  Yes. That was a childs precept; he clutched the thought and felt his anxiety recede.


  And you do believe in the Integrality. Dont you? Her voice was sly.


  Was she mocking him? Of course. Dont you?


  She didnt reply. She stabbed at the control panel. The flitter popped out of hyperspace.


  Stars exploded around him. Half of them were colored blue.


  He gasped. Thet laughed.


  Its a simulation, he told himself. Just another sim.


  Im sorry, he said.


  Thet watched with amused contempt. Get your bearings.


  The stars blurred together. Behind him they were tinged china blue. Ahead of him they formed a mist that hid . . . something, a hint of a torus shape


  Bolders Ring is ahead, he breathed.


  How do you know?


  Because that was the way everything was falling.


  Thet said, Weve been space-going for a hundred and fifty millennia, probably. And yet were still children at the feet of the Xeelee. Makes you sick, doesnt
  it?


  Rodi shrugged. Thats why weve been trying to wreck that thing for almost as long. Envy.


  Thet paged through images on her monitor. Shocking. And of course we of the Integrality are here to put it all right . . . ha! Theres our goal. The screen contained a single
  spark of chlorophyll green. Human life . . . or near enough to show up. A worldful of straying lambs. Right, Rodi? And she drove the flitter through the crowd of stars.


  On Holism Ark there were sim rooms of Earth. This little world, Rodi decided, was like a folded-up bit of Earth. They swept over oceans that sparkled in the jostling
  starlightand then flew into an impossible dawn.


  It was impossible because mere was no sun.


  It doesnt make sense, Thet murmured. The light was diffusing down from a glowing sky. Wheres that damn sunlight coming from? . . . And the planets only
  a quarter Earths size, gravity a sixth standardtoo low for this thick layer of air . . .


  Rodi smiled. The little world was like a toy.


  Thet poked buttons in triumph. Contact! About time . . .


  A Virtual tank filled up with a smiling male face, long and gracefully austere. He spoke; Rodi picked out maybe one word in two. After a few seconds he flicked the translator button mounted in
  his thumbnail.


  . . . this equipments a little dusty, Im afraid; we dont get too many visitors. Its only chance I was in the museum when the alarm chimed


  We represent the Exaltation of the Integrality, said Thet formally. We come from beyond the stars. We are human like yourselves.


  The man laughed; his eyes folds crinkled. Thank you, my dear. Youre welcome to land and talk to us. But youll find were quite sophisticated. Use this signal as
  a beacon. The name of this area is Tycho . . .


  Thet let Rodi pilot the flitter out of orbit. Fifty miles above the surface the little craft shuddered; Rodis palms grew slick with sweat.


  That wasnt your fault, surprisingly, Thet said calmly. We just passed through a kind of membrane. Itshealingbehind us. Now we know how they keep
  the atmosphere in. And maybe this is where the sunshine comes from. Interesting.


  The Tycho museum perched at the summit of a green-clad mountain. A tall figure waved. The mountain was at the center of a plain which glistened with lakes and trees. The plain was walled by a
  circle of jagged hills. As they descended the hills dipped over the horizon.


  Rodi landed neatly.


  The air carried the scent of pine. Through the day-lit membrane Rodi could see stars; towards the horizon they were stained blue. He breathed deeply, invigorated.


  Thet whooped. I love this dinky gravity. She did a neat double back somersault, her long legs flexing.


  Their host walked around the curve of the little museum. He wore a white coverall and he was at least eight feet tall. He smiled. Welcome, he said. My name is
  Darby.


  Thet landed breathlessly and introduced herself and Rodi. Come to my home, said Darby. My family will be more than excited to meet you. And you can tell us all about your .
  . . integrality.


  Rodi looked around for a transport. There was none.


  Darby said nothing. He held out his hands. Like children, Rodi and Thet took hold.


  Rodi saw Darbys coverall ripple, as if in a sudden breeze.


  The museum, the flitter slid away.


  Rodi looked down. He was flying, as if in a glass elevator. He felt no fear. Hand in hand they soared over the curves of the little world.


  Darbys home was a tentlike, translucent structure; it was at the heart of a light-filled forest. The days were as long as Ark days, adhering to some ancient, common
  standard. Thet and Rodi spent four days with Darbys family.


  Thet looked out of place in all this domesticity: squat, brusque, embarrassed by kindness. She let Rodi talk to the adults while she sat on the leaf-strewn ground telling Integrality parables to
  Darbys two children. Each child towered over Thet. Their earnestness made Rodi smile.


  On the final day Darby took Rodi by the hand. Come with me. Id like to show you a little more of our world.


  They flew soundlessly. Houseboats floated on circular oceans; clumps of dwellings grew by the banks of rivers. Everywhere people waved at them. This is a peaceful place, you see,
  Rodi, Darby said. There are only a few thousand of us.


  Yes. And this orderly world has risen from the debris of war . . . just as the Integrality teaches us to expect. As Ive told you, the Integrality is a movement based on the
  inter-meshing of all things. Local reductions in entropy occur on all scales throughout the Universe, from the growth of a child to the convergence of a galaxy cluster. Order is to be celebrated .
  . .


  Irritation touched Darbys face briefly. He said nothing. Rodi fell silent, faintly embarrassed.


  At a savannahs heart sat a simple dome. This is a place we call Tranquility, said Darby. What Im going to show you is a kind of monument. On seeing this
  perhaps youll understand why your sermons are a little out of place here.


  They landed like leaves.


  Rodi peered through the clear dome wall. Boulders littered a patch of bald earth. There was a craft, a spiderlike structure as tall as a man. Gold foil gleamed through years of dust. Its colors
  faded beyond recognition, a flag lay in the soil.


  Here is the original surface of the planet, preserved through the terraforming, said Darby. Airless.


  The craft looks very old. What is it?


  Human, of course. This is one of our first spacecraft. Do you know where you are yet?


  Rodi turned and met Darbys mild eyes.


  This is the Moon, Darby said. The original satellite of Earth. It was used in some ancient assault on the Ring . . . abandoned here, millions of light years from home, and
  terraformed by the handful of survivors. He smiled. Rodi, every glance at the night sky tells us where we are and how we got here. We live surrounded by the rubble of the past, the
  foolish sacrifices of war.


  We have had to come to terms with this, you see. We have made our peace with the Universe. Perhaps your Integrality has something to learn from us.


  Rodi stared for long minutes at the ancient craft. Then Darby took his arm. Ill take you back to your flitter. Your companion is already waiting for you.


  Hand in hand, they flew to the grass-coated walls of Tycho Crater.


  The flitter soared through hyperspace.


  Those damn kids taught me a song, Thet said. She recited: We may with more successful hope resolve / To wage by force or guile eternal war / Irreconcilable to our grand
  Foe . . . Thats all there was.


  Rodi frowned. Strange sort of kids song.


  Sounds very old, doesnt it? The kids say they learn it from older children, and so its passed on. Punching the controls briskly, she said, Well, thats
  your first drop. Wasnt so bad, was it? Next one solo, maybe.


  Sunk in depression, Rodi tapped at the data desk built into his thumbnail. What do you know about glotto-chronology?


  Thet snorted. What do you think?


  Its one of our standard dating mechanisms. Starting from a common root, the languages of two human groups will diverge by a fifth every thousand years. Tiny numbers
  flickered over his nail. About half of Darbys vocabulary is close to ours. That makes the colony about three thousand years old . . . This war has endured for millennia.


  We know that. Thets brow furrowed as she concentrated on her piloting. This is actually a bit tricky. The inseparability net is breaking up a little; the guidance
  beacons are flickering . . . there are ripples in hyperspace; large mass movements somewhere. A quake on a nearby neutron star?


  Rodi found himself blurting, Is it always like that?


  What?


  Darby . . .


  What did you expect? To convert him?


  Rodi thought it over. Yes.


  She laughed at that. She was still laughing as they passed into the warm interior of the Ark.


  Holism Ark was a sphere miles wide. Its human fabric was sustained from huge chambers strung around the equator, where the Arks spin gave the illusion of gravity. There
  were industrial zones, biotech tanks, sim rooms, health and exercise facilities. The weightless axis was a tunnel glowing with light. Tiled corridors branched away to riddle the Ark.


  The flitter docked at a pole. Rodi slipped his arms into a set of light wings and swam along the axis. He was due to meet his seminary tutor, Gren, to discuss his voyage, and he tried to lift
  his mood. He stared around at the bustling life of the Ark: people coasting to and from work, children fluttering stubby wings in some complex game. Rodi felt isolated from it all, as if his senses
  were clouded by his depression.


  There was a free fall common room at the center of the Ark. Gren met him there, tethered to a floating table. Gren was a round, comfortable man. Over a coffee globe he congratulated Rodi.
  I was interested by that bit of doggerel Thet picked up, he said. Did you know weve found similar fragments before?


  Really? Rodi hung up his wings and fiddled with his table tether.


  Strange, isnt it? These scattered bits of humanity slavishly maintaining their scraps of verse. Weve a data store full of them . . . But whats it all for? Gren
  put on a look of comic puzzlement.


  Rodi drew a coffee globe from the tables dispenser. Gren, why are the Arks corridors tiled?


  Gren sipped his drink and eyed Rodi. He said carefully, Because its more comfortable that way.


  For us, yes. But this Ark is a Spline ship. How must the Spline feel? Once the Spline were free traders. Now weve sanitized this beings guts and built controls into its
  consciousness. Gren, we preach the wholeness of life, the growth to completeness. Is that a suitable way to treat a fellow creature?


  Ah. Your first drop didnt turn out as you expected. He smiled. Youre not the first to react like this.


  Rodi cradled the coffee globes warmth close to his chest. Please take me seriously, Gren. Is our philosophy, this great crusade to the Ring, a sham?


  You know it isnt. The Integrality is a movement based on centuries of hard human experience. It has quasi-religious elements. Even the words we useseminary,
  missionhave the scent of ancient faiths. Thats no sham; its quite deliberate. We want the Integrality to be vibrant enough to replace other faiths . . .
  especially mans dark passion to die on a mass scale.


  War


  Gren thumped the table, his round face absurdly serious. Yes, war. And thats why the resources of planets were spent to send the Exaltation here, to the site of mans
  greatest and most futile war.


  Rodi, come to terms with your doubts. Humanity is large: scattered, diverse. You found the Moon people discouraging. Well, they have found their own peace. That is not a threat
  to the validity of our crusade.


  Another table drifted by. A young couple whispered into each others mouths. Rodi watched them absently, thinking of his parents. Both of them worked in the Arks biotech tanks. He
  recalled their pride when he was selected for the seminary, and then for the missionary cohort . . .


  Gren was smiling again. Anyway, you havent long to brood before you go out again.


  Rodi looked up, startled. You still think Im suitable?


  Of course. Do we want ignorant fanatics? We want young people who can think, boy.


  Now. Theres a neutron star, not far from here. Spinning very fast . . . weve picked up a signal from its surface.


  Rodi stared. A human signal?


  Gren laughed kindly. Well, of course a human signal. Why else would we send you?


  Rodi finished his drink and pushed the globe back into the table. I guess Id better find Thet . . .


  Gren laid a warm hand on his arm. Rodi, this time youre on your own. Go and get some sleep; youve a few hours to spare


  The flitter seemed empty without Thet.


  The Splines orifice dilated and Rodi returned to hyperspace. He began to thread his way out of the Exaltation, keeping his breath carefully level.


  A Virtual sparkled into existence; Thet grinned. Going solo this time, kid? I just called to wish you luck. Rodi thanked her. Listen, Rodi . . . dont let me get you
  down. I rag everybody, and my opinions are my own. Right? And you did okay, down there on the Moon. Be safe. She winked at him and the Virtual dissipated.


  Feeling warmer, Rodi dropped into three-space.


  The neutron star was one of a binary pair. It was the remnant of a blue-white giant, once so bright it must have made its companion star cast a shadow. Perhaps there had been
  planets.


  The giant had exploded.


  Planets evaporated like dew and layers of the companion star blasted away. The giants remnant collapsed into a wizened, spinning cinder as massive as Earths sun but barely ten
  miles across.


  The new neutron star dragged down material from its companion and rotated ever faster. The spin deformed it until at last it was virtually a disc, its rim moving at a third the speed of light.
  Spin effects there canceled out the stars ferocious gravity and a layer of normal matter began to accrete . . .


  A human ship had blundered here, scarred by some forgotten war; Rodi found a battered wreck in close orbit around the neutron star. The crew had no way back to hyperspace and no way to call for
  help.


  And in this dismal system there had been only one place that could conceivably sustain human life . . .


  In Rodis monitors the neutron star was a plate of red-hot charcoal. A point on the rim was emitting green laser light, picking out a message in something called Morse code. The message
  was one word of ancient English. Mayday. Mayday . . .


  Rodi set up a reply, in the same old tongue and code. I represent the Exaltation of the Integrality. What is mayday?


  The reply came a day later.


  Apologies are offered for the delay. It took time to locate the Comms Officer. I am the Comms Officer. What do you want?


  My name is Rodi. I have traveled here in an Exaltation of Arks. I have brought you good news of the Integrality


  Are you human?


  Yes, of course. How long have you been stranded?


  Stranded where?


  Rodi pulled at his chin. Would you like to hear of events in the galaxies? Of the wars with the Xeelee?


  What are galaxies? Cancel question. Please understand that this is the first time the Comms System has evoked a reply


  Then why have you maintained it?


  Because we always have. The role of Comms Officer is handed from mother to daughter. We know we came from somewhere else. The Comms System is the only link with this other place, our
  origin. How could we abandon it? Are you in this other place?


  Yes. You are not alone.


  How reassuring.


  Rodi raised an eyebrow. Sarcasm? Please describe your world.


  What world?


  It took some time to achieve a common understanding.


  The stranded crew had observed the layer of soupy liquid at the star rim. The liquid was full of complex molecules, left over from the supernovas fusion fury.


  It was their only hope.


  With astonishing audacity they had terraformed the ring-shaped sea. Then they began to mold their own unborn children.


  Their descendants swam like fish in a dull red toroidal ocean, chattering English. They didnt need hands or tools; only the old Comms System had been left for them, lasing its message to
  the skies. Rodi imagined the Comms Officer tapping a broad, unwearing key with his mouth or tongue.


  Rodi sent down a small, sturdy probe. It was a passing novelty among the fish-folk. Rodi wondered if they thought he was swimming somewhere inside.


  There was a death among the fish-folk. A corpse fell from a school of wailing relatives and settled slowly to the stars glowing surface.


  Rodis probe took a tissue sample from the corpse.


  The fish-folk were beyond the reach of the glotto-chronology dating technique. Rodi turned to genetic analysis. Two groups on Earth will show divergence of genetic structure at a rate of one
  percent every five million years.


  Rodi found that the fish-folk had swum their ocean for fifty thousand years.


  That appalled him. How long had this damn Xeelee war dragged on? How many human lives had been wasted?


  The fish-folk werent too impressed by the Integrality.


  All mankind is joined in freedom, said Rodi. The worlds in home space are joined by inseparability links into a neural network; decisions flow through the net and reflect
  the wills of all, not just one person or one group . . .


  And so on.


  The Comms Officer was silent for a long time. Then: What you say means little to us.


  Your world is unchanging. You are isolated. You are cut out of the great events which shape the greater human history.


  But great events mark our lives, said the Comms Officer, and Rodi wondered if he had given offense. Our convocations, for instance. There are places where we swim in concert
  and cause the ocean to sing. We did this not long ago.


  That puzzled Rodi. It sounded like a starquake, a sudden collapse of the crust; that would make the whole star ring like a bell.


  Could they cause a starquake?


  Perhaps they had some way of manipulating the stars ferocious magnetic field. And after all, a quake had disrupted the Exaltation inseparability net not long ago.


  After a fortnight Rodi took his leave of his friend.


  Wait, the Comms Officer said unexpectedly. I have a message to give you. And he transmitted: Our grand Foe, / Who now triumphs, and in the excess of joy /
  Sole reigning holds the tyranny of heaven.


  What does it mean? asked Rodi.


  Unknown.


  Then why do you send it?


  Every Comms Officer is taught to send it.


  Why?


  What is heaven?


  Unknown.


  Rodi thought of the rhyme the Moon children had taught Thet. To wage by force or guile eternal war / Irreconcilable to our grand Foe, / Who now triumphs, and in the excess of joy . .
  .


  The pieces fit together, he realized, astonished.


  He transmitted his conclusion to Holism Ark for analysis.


  Rodi went through the motions of lifting the flitter back to hyperspace, his thoughts clouded.


  Once more his mission hadnt unfolded as hed been taught to expect.


  The humans in this region had been forced to find their own ways to come to terms with the events that had stranded them. If they hadnt they couldnt have survived. Sowhy did
  they need the Integrality?or a junior missionary like himself?


  Was the Integralitys crusade meaningless? . . .


  The Exaltations formation had changed.


  His speculations driven from his mind, he stared at his monitors. Around Holism Ark the fleets symmetrical pattern had been distorted into a wedge; at the tip the Arks fleshy walls
  were almost touching. Flitters scurried between the Arks; hundreds of closed-beam inseparability net messages radiated away from Holism Ark.


  What was happening?


  He pushed into Holism Ark. The maintenance bay was deserted. He flew through an axis filled with a harsh light. People rushed past, wings fluttering.


  Men and women came along the axis shoving a cannon-like piece of equipment. Rodi recognized a machine-shop heavy-duty laser. He had to press against the wall to allow the team to pass. Their
  eyes passed blankly over him.


  Rodi noticed a fist-sized, fleshy lump on the back of the neck of the nearest man, at the top of his spine.


  The freefall common room was unrecognizable. Rodi clung to a wall and stared around. The floating tables were being cleared away; he saw a group of children shooed through the commotion.


  There were more bulges on the spinal columns of the crew. Even the children were affected. Some sort of sickness?


  A hundred crewmen worked to bolt together a huge, cubical lattice. Eventually, Rodi realized, it would fill the common room. Medical devices and supplies were strapped to struts. Rough hands
  pushed a man-sized bundle of blankets into the lattice. Then another, and a third . . .


  Crew members in sterile masks unwrapped the bundles.


  Suddenly Rodi saw it.


  This was a hospital. It was being built in the soft heart of the Arkthe most protected place in case of attack. And towards the hull they were taking heavy-duty lasersto use as
  weapons?


  Holism Ark was preparing for war.


  Rodis head pounded and there was a metallic taste at the back of his throat.


  Thet came sweeping across the bustling space, towing a small package of clothes.


  Rodi pushed away from the wall and grabbed her arm.


  The philosopher returns, Thet said, grinning. Her eyes sparkled and her face was flushed.


  There was a growth at the top of her spine.


  Thet . . . whats happening?


  Im going to Unity Ark. As a Battle Captain. Isnt it fantastic?


  Battle? Against who?


  The Xeelee. Who else? Why do you think we came all this way?


  Rodi tightened his grip on her upper arm. We came for the Integrality. Remember? We came to remove war, not to wage it.


  She laughed in his face, her mouth wide. Thats yesterday, Rodi. Its all gone. And you know who we have to thank? You. Isnt that ironic? With fingers like steel
  she prised open his hand and kicked away.


  Wheres Gren?


  In the sanatorium, she called back. And, Rodi . . . thats your fault too.


  Rodi hung there for long minutes. Then he turned to the makeshift hospital.


  Gren lay in a honeycomb of suffering people. Bandaging swathed his neck.


  Rodi touched the shrunken face. Grens eyes flickered open. His face creased as he recognized Rodi. He whispered: . . . our grand Foe, / Who now triumphs, and in the excess of
  joy / Sole reigning holds the tyranny of heaven. He grimaced. You have to admire the planning. Over thousands of centuries, even as humans died before the Xeelee, they hid those
  words among thousands of fragments of verse, and built an epic deception . . .


  Please, Rodi said miserably, I dont understand any of this.


  Gren stirred. Im sorry, Rodi. The truth is that the Integrality is a fraud, an epic deception spanning millennia. Our mission was a lie which has allowed this huge armada to
  penetrate Xeelee space, its true purpose unknown even to generations of crew.


  The reassembled poetry was the key, you see. Hearing those words ignited something in each of ussomething locked in the genetic code that defines us. We began to suffer explosive
  growths


  Rodi fingered his own smooth neck.


  Youre a lucky one, Gren whispered. It doesnt always work. A tenth of us are unaffected. Perhaps two-thirds have beenprogramed. Like Thet. And the rest
  of us are dying.


  Rodi turned away.


  Gren said, No, Rodi. Hear the rest. The growths are nervous tissue. They contain information . . . its like a false memory. And an obsession. I walked to a wall and touched tiles
  in a certain way; control panels unfoldedand I knew how to work weapons mounted in the hull . . . The Exaltation is a deception, the message of the Integrality a way to enable a war fleet to
  approach the Ring.


  Your poetry is being spread from Holism by closed inseparability net. Not all the Exaltation has yet been infected. But . . . but finally . . . His rheumy eyes fluttered
  closed.


  Rodi shook frail shoulders. Gren . . . tell me what to do. Weve got to stop this


  Grens mouth gaped, spittle looping between his lips.


  Holism Ark had become an alien place. Rodi watched weapons pods erupting from walls still coated with uplifting Integrality slogans.


  He thought of trying to find his parents. He envisaged their grisly welcome, overlaid with spinal knots and blank, driven faces.


  He shuddered and swam towards the flitter hangars. There was no way he could influence events here. Perhaps if he made his way to the battle site . . .


  Then what?


  He readied the flitter for launch, trying to lose himself in activity.


  He skimmed the surface of the Ark; the blisters which had puzzled him earlier had now opened up to reveal the snouts of weapons and guidance sensors.


  He pulled away. Much of the Exaltation, he saw, was still unaffected and held its formation. He flew to the tip of the flying wedge.


  For the first time in three thousand years, the great Arks were leaving hyperspace.


  His heart heavy, he swept ahead of the fleet and dropped into three-space.


  He was in a mist of blue-stained stars. A torus glowed: Bolders Ring, still hundreds of light years away but already spanning the sky.


  He pushed towards the Ring.


  The flitter passed through the last veil of crushed matter and entered the clear space at the bottom of the Rings gravity well . . . and for a few seconds, despite everything,
  Rodis breath grew short with wonder.


  The Ring, a tangle of cosmic string, glittered as it rotated. There was a milky place at its very center, a hole ripped in the fabric of space by that monstrous, whirling mass.


  Xeelee were everywhere.


  Ships miles wide swept over the artifacts sparkling planes, endlessly constructing and shaping. Rodi watched a horde of craft using cherry-red beams to herd a star, an orange giant, into
  a soft, slow collision with the Ring. The stars structure was breaking up as cosmic string ripped into its flank


  A dozen flesh-pale spheres hurtled over Rodis head, spitting fire.


  They were Spline: the warships of the Integrality. They tore towards the star drovers and battle was joined.


  At first the humans had the advantage of surprise. The ponderous Xeelee construction ships scattered in confusion. One of them was caught in the cross-fire of two Arks; Rodi could see its
  structure melt and smolder. More human ships dropped out of hyperspace and the battle spread.


  But now a Spline ship splashed open. Rodi watched people wriggle in vacuum, soaked by spurts of Spline blood.


  A Xeelee nightfighter covered the wreck with wings a hundred miles wide.


  There were nightfighters all around the battle site. Fire bit into the sides of the laboring Spline.


  It was a massacre.


  Rodi could not bear to watch. Each Ark was a world, millennia old, carrying families . . . He increased the scale of his monitors, turned the battle into a game of toys.


  But now the Xeelee fighters pulled away. They folded their wings and hovered outside the mist of debris, almost aloof.


  The human ships tore into the defenseless construction vessels. Out of control, the orange star splashed against the Ring surface.


  The Arks withdrew to hyperspace. One of them whirled as if in jubilation, spitting fire in all directions. Wrecks sailed into clumsy orbits around the Ring.


  The Xeelee fighters departed, wings shimmering.


  Rodi closed his eyes.


  This had been no triumph for the humans. The Xeelee had given them a meaningless victory; they had simply not wished to slaughter.


  Couldnt the human crews see that? Would this happen again and again until every Ark was disabled, every human life lost?


  No. He couldnt let it occur. And, he began to realize, there was a way he could prevent it.


  He opened his eyes, rubbed his face, and lifted the flitter to hyperspace.


  The neutron star scraped the surface of its companion, just as it had in that dream time before the metamorphosis. Integrality for the Comms Officer


  Greetings, Rodi from the Integrality.


  Rodi, in broken bits of old English, described the futile battle.


  The Comms Officer mulled it over. I understand little . . . only that people are dying for a foolish purpose.


  But with your help, I can avert many deaths.


  How?


  Not all the Exaltation has been . . . contaminated. The virus of words is spreading via inseparability net links. If we break those links, the spread will stop.


  And how can we disrupt this inseparability net?


  Cause a starquake.


  He had to expand, to explain what he meant.


  The Comms Officer hesitated. Rodi, there are two things you should know. We cause these events for specific religious and sexual reasons. They are nota sport. Second, many of us
  will lose our lives.


  I know what Im asking.


  A monitor flashed: another craft had dropped out of hyperspace near him. A Virtual tank filled up with a grinning face.


  The craft was Unity Ark. The face was Thets.


  She said, They told me your flitter was gone. It wasnt hard to work out where youd be. Youre planning sabotage, arent you?


  Rodi stared at her.


  Are we still in contact, Rodi of the Integrality?


  Yes, Comms Officer . . .


  Rodi, you have one minute to begin your approach to Unity. After that we open fire. Do you understand?


  Comms Officer, what is your answer?


  I must consult.


  Please hurry. I am desperate.


  Thets smile broadened as the minute passed. Rodi realized that the metamorphosis was a liberation for her; she made a much better warrior than missionary.


  Times up, Rodi.


  Integrality? We will do as you say.


  Thank you!


  And Rodi slammed the flitter into hyperspace; Thet snarled.


  The Exaltation was beginning to split up.


  The Arks, the metamorphosed battleships, continued to drop into three-space . . . but they returned battered and bleeding, and there were fewer each time.


  The bulk of the fleet, now isolated from infection, cruised on its way.


  Rodi probed at his feelings. Had he betrayed his race by wrecking this grand design?


  But the stratagem itself had been a betrayalof the generations who had lived and died in the Exaltation, and, yes, of the ideal of the Integrality itself.


  He wondered if Grens hypothesis, of a key embedded in fragments of poetry, could hold truth. It seemed fantastic . . . and yet the fragments of verse had indeed been laid there, like a
  trail. Perhaps there were a dozen keys, scattered across the light years and centuries, reinforcing each othersome perhaps even embedded in the structure of the space through which the
  Exaltation must pass.


  Or perhaps, Rodi thought bleakly, no key was necessary. He thought of Thet. She, in retrospect, had been all too willing to throw over the ideals of the Integrality, and indulge in warfare once
  morekey or no key.


  But the perpetrators of this epochal plot had been too clever. In their search for a fine lie they had stumbled on a truththe truth at the heart of the Integralitys
  philosophyand that truth, Rodi realized, was driving him to act as he did.


  And so in the end it was the truth which had betrayed them.


  Rodi would never see his parents again.


  But the Exaltation would go on. He could join another Ark, and


  Thets voice hissed through the distorted inseparability net. I know . . . youve done . . .


  Unity Ark loomed in his monitors, its bulk cutting him off from the Exaltation.


  Thet. Theres no point


  The flitter slammed.


  . . . next time . . .


  Roaring with frustration he dropped into three-space, emerging poised over the Ring.


  Unity Ark closed, bristling with weapons. Thets image was clear. Its over, Rodi.


  Rodi took his hands from the controls. He felt very tired. Okay, Thet. Youre right. Its over. Were both cut off from the Exaltation. Were stranded here. Kill
  me if you like.


  Unity Ark exploded at him. Thet stared into his eyes.


  Then she cried out, as if in pain.


  The Ark veered sideways, avoiding Rodi, and disappeared into the mist at the heart of the Ring.


  Integrality calling Comms Officer.


  This is the Comms Officer.


  How are you?


  I am not the one who spoke to you previously. My mother died in the recent convocation.


  . . . Im sorry.


  Did we succeed?


  In simple terms, Rodi told the story.


  So, in the end, Thet spared you. Why?


  I dont know. Perhaps the futility of it all got through to her. Perhaps she realized that with all contact with the Exaltation lost her best chance of survival was to take the Ark
  away, try for a new beginning in some fresh Universe . . . And perhaps some lingering human feeling had in the end triumphed over the programing.


  But now you are stranded, Rodi. You have lost your family.


  . . . Yes.


  You are welcome here. You could join my sexual grouping. The surgery required is superficial


  Rodi laughed. Thank you. But thats well beyond my resources.


  What, then?


  He remembered Darbys wise kindness. If the Lunar colonists welcomed him, perhaps the loss of his family would grow less painful . . .


  We will remember you, and your Integrality.


  Thank you, Comms Officer.


  Rodi turned the battered flitter and set course for the Moon.


  
    
      Fragments of humanity. Relics of forgotten battles, aborted assaults . . .


      Here was the most extravagant mission of all.


      Once the system had been a spectacular binary pair, adorning some galaxy lost in the sky. Then one of the stars had suffered a supernova explosion, briefly and gloriously outshining its
      parent galaxy. The explosion had destroyed any planets, and damaged the companion star. After that, the remnant neutron star slowly cooled, glitching as it spun like some giant stirring in its
      sleep, while its companion star shed its life-blood hydrogen fuel over the neutron stars wizened flesh. Slowly, a ring of companion-gas formed around the neutron star, and the
      systems strange, spectral second system of planets coalesced.


      Then human beings had come here.


      The humans soared about the system, surveying. They settled on the largest planet in the smoke ring. They threw microscopic wormhole mouths into the cooling corpse of the neutron star,
      and down through the wormholes they poured devices and human-analogues, made robust enough to survive in the neutron stars impossibly rigorous environment.


      The devices and human-analogues had been tiny, like finely jeweled toys.


      The human-analogues and their devices swarmed to a magnetic pole of the neutron star, and great machines were erected there: discontinuity drives, perhaps powered by the immense energy
      reserves of the neutron star itself.


      Slowly at first, then with increasing acceleration, the neutron stardragging its attendant companion, ring and planets with itwas forced out of its parent galaxy and thrown
      across space, a bullet of stellar mass fired at almost light speed.


      A bullet, I said. Yes. An apt term.


      A bullet directed at the heart of the Xeelee Project.


      But, Eve said, when the single, immense shot had been fired, little thought was given to those abandoned within the star, their usefulness over . .
      .6
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  [image: ] When Thea wore the Heros suit, Waving became extraordinary.


  Breathless, she swept from the leafy fringe of the Crust forest and down, down through the Mantles vortex lines, until it seemed she could plunge deep into the bruised-purple heart of the
  Quantum Sea itself!


  Was this how life had been, before the Core Wars? Oh, how she wished she had been born into the era of her grandparentsbefore the Warsinstead of these dreary, starving times.


  She turned her face towards the South Pole, that place where all the vortex lines converged in a pink, misty infinity. She surged on through the Air, drowning her wistfulness and doubt in motion
  . . .


  But there was something in the way.


  Everyone had heard of the Hero, of course. The Hero myth was somehow more vivid to Thea than, say, the legends of the Ur-humans, who (it was said) had come from beyond the Star
  to build people to live here in the Mantleand who then, after the Core Wars, had abandoned them. Perhaps it was because the Hero was of her own world, not of some misty, remote past.


  Even as she grew olderand she came to understand how dull and without prospect her parents world really wasThea longed for the Hero, in his suit of silver, to come floating
  up through the sky to take her away from the endless, drudging poverty of this life of hunting and scavenging at the fringe of the Crust forest.


  But by the time she reached the age of fifteen shed come to doubt that the Hero really existed: in the struggle to survive amid the endless debris of the Core Wars, the Hero was just too
  convenient a wish-fulfilling myth to be credible.


  She certainly never expected to meet him.


  Thea! Thea!


  Snug inside her cocoon of woven spin-spider webbing, Thea kept her eyecups clamped closed. Her sister, Lur, was eighteenthree years older than Theaand yet, Thea thought sourly, she
  still had the thin, grating tones of an adolescent. Just like a kid, especially when she was scared


  Scared.


  The thought jolted Thea awake. She struggled to free her arms of the cocoons clinging webbing, and pushed her face out into the cool Air. She shook her head to clear clouded Air out of
  her sleep-rimmed eyecups.


  Thea cast brisk, efficient glances around the treacherous sky. Lur was still calling her name. Danger was approaching, then. But from where?


  Theas world was the Mantle of the Star, an immense cavern of yellow-white Air bounded above by the Crust and below by the Quantum Sea. The Crust itself was a rich, matted ceiling,
  purple-streaked with krypton grass and the graceful curves of tree trunks. Far below Thea, the Sea formed a floor to the world, mist-shrouded and indistinct. All around her, filling the Air between
  Crust and Sea, the vortex lines were an electric-blue cage. The lines filled space in a hexagonal array spaced about ten mansheights apart; they swept around the Star from the far upfluxthe
  Northand arced past her like the trajectories of immense, graceful animals, converging at last into the soft red blur that was the South Pole, millions of mansheights away.


  Theas people lived at the lower, leafy fringe of the Crust forest. Their cocoons were suspended from the trees outer branches, soft forms among the shiny, neutrino-opaque leaves;
  and as the humans emerged they lookedThea thought with a contempt that surprised herlike bizarre animals: metamorphosing creatures of the forest, not human at all. But the cries of
  children, the frightened, angry shouts of adults, were far too human . . . The tribes small herd of Air-pigs, too, were squealing in unison, thrashing inside the loose net that
  bound them together, and staining the Air green with their jetfarts.


  But where was the danger?


  She held her fingers up before her face, trying to judge the spacing and pattern of the vortex lines. Were they drifting, becoming unstable?


  Twice already in Theas short life, the Star had been struck by Glitchesstarquakes. During a Glitch, the vortex lines would come sliding up through the Air, infinite and deadly,
  scything through the soft matter of the Crust forestand humans, and their belongingsas if they were no more substantial than spoiled Air-pig meat . . .


  But today the lines of quantized spin looked stable: only the regular cycles of bunching which humans used to count their time marred the lines stately progress.


  Then what? A spin-spider, perhaps? But spiders lived in the open Air, building their webs across the vortex lines; they wouldnt venture into the forest.


  She saw Lur, now; her sister was trying to Wave towards her, obviously panicking, her limbs uncoordinated, thrashing at the Magfield. Lur was pointing past Thea, still shouting
  something


  There was a breath of Air at Theas back. A faint shadow.


  She shifted her head to the right, feeling the lip of her cocoon scratch her bare skin.


  A ray, no more than two mansheights away, slid softly towards her.


  Thea froze. Rays were among the forests deadliest predators. She couldnt possibly get out of the cocoon and away in timeher only hope was to stay still and pray that the ray
  didnt notice she was here . . .


  The ray was a translucent cloud a mansheight across. It was built around a thin, cylindrical spine, and six tiny, spherical eyes ringed the babyish maw set into its sketch of a face. The fins
  were six wide, thin sheets spaced evenly around the body; the fins rippled as the ray moved, electron gas sparkling around their leading edges. The flesh was almost transparent, and Thea could see
  shadowy fragments of some meal passing along the rays cylindrical gut.


  The ray came within a mansheight of her. It slowed. She held her breath and willed her limbs into stillness.


  I might live through this yet . . .


  Thenwith ghastly, heart-stopping slownessthe ray swiveled its hexagon of eyes towards her, unmistakably locking onto her face.


  She closed her eyes. Perhaps if she didnt struggle it would be quicker . . .


  Then, he came.


  There was a blue-white flash: a pillar of electron light that penetrated even her closed eyecups, and ripped through the encroaching silver-gray shadow of the ray.


  She cried out. It was the first sound she had made since waking into this nightmare, she realized dully.


  She opened her eyes. The ray had pulled away from her and was twisting in the air. The ray was being attacked, she saw, disbelieving: a bolt of electron light swept down through the Air
  and slanted into the rays misty structure, leaving the broad fins in crudely torn shreds. The ray emitted a high, thin keening; it tried to twist its head around to tear into this
  light-demon


  No, Thea saw now; this was no bolt of light, no demon: this was a man, a man who had wrapped his arms around the thin torso of the ray and was squeezing it, crushing the life out of the
  creature even as she watched.


  She hung in her cocoon, even her fear dissolving in wonder. It was a man, true, but like no man shed seen before. Instead of ropes and ponchos of Air-pig leather, this stranger wore an
  enclosing suit of some supple, silver-black substance that crackled with electron gas as he moved. Even his head was enclosed, with a clear plate before his face. There was a bladea sword,
  of the same gleaming substance as the suittucked into his belt.


  The ray stopped struggling. Fragments of half-digested leaf matter spewed from its gaping mouth, and its eyestalks folded in towards the center of its face.


  The man pushed the corpse away from him. For a moment his shoulders seemed to hunch, as if he were weary; with gloved hands he brushed at his suit, dislodging shreds of ray flesh which clung
  there.


  Thea stared, still in her cocoon, unable to take her eyes from his shimmering movements.


  Now the man turned to Thea. With a single, feathery beat of his legs he Waved to her. The suit was of some black material inlaid with silvery whirls and threads. Apart from a large seam down the
  front of the chest, the suit was an unbroken whole, complete like an spin-spider eggshell. Behind the half-reflective helmet plate she could see a facesurprisingly thin, with two dark
  eyecups. When he spoke, his voice was harsh, but sounded as natural as if he were one of her own people.


  Are you all right? Are you hurt?


  Before Thea could answer Lur came Waving clumsily out of the sky, her small breasts shaking. Lur grabbed at Theas cocoon and clung to it, burying her face in Theas neck,
  sobbing.


  Thea saw the strangers shadowed gaze slice over Lurs body with analytical interest.


  Thea encompassed Lurs shoulders in her arms. She kept her eyes fixed on the mans face. Are you real? I meanare you him? The Hero?


  Was it possible?


  He looked at her and smiled obscurely, his face indistinct in the shadows of his suit.


  She tried to analyze her feelings. As a child, when shed envisaged this impossible momentof the actual arrival of the Hero, from out of nowhere to help hershed always
  imagined a feeling of safety: that she would be able to immerse herself in the Heros massive, comforting presence.


  But it wasnt like that. With his face half-masked the Hero wasnt comforting at all. In fact he seemed barely human, she realized.


  Behind the translucent pane, the Heros eyes returned to Lur, calculating.


  Her father wept.


  Wesas thin, tired face, under its thatch of prematurely yellowed hair-tubes, was twisted with anguish. I couldnt reach you. I could see what was happening,
  but


  Embarrassed, she submitted to his embrace. Wesas thin voice, with its words of self-justification, had less to do with her safety than with working out his own shock and shame, she
  realized.


  As soon as she could, she got away from her fathers clinging grasp.


  Her people were clustered around the Hero.


  The Hero ran a gloved thumb down the seam set in the suits chest panel; the suit opened. He peeled it off whole, as if he were shedding a layer of skin. Under the suit he wore only gray
  undershorts, and his skin was quite sallow. He was much thinner than hed seemed inside the suit, although his muscles were hard knots.


  Thea felt repelled. Just a man, then. Is that all there is to it? And an old man, too, with yellowed hair-tubes and sunken, wrinkled faceolder than anyone in her tribe,
  she realized.


  He passed the suit to Wesa. Theas father took the ungainly thing and tied it carefully to a tree branch. Suspended there, its empty limbs dangling and its chest sunken and billowing, the
  suit looked still more grotesque and menacinglike a boned man, she thought.


  Wesaand Lur, and some of the othersclustered around the Hero again, bringing him food. Some of their prime food, too, the most recent of the Air-pig cuts.


  The Hero crammed the food into his wizened mouth, grinning.


  Later, the Hero donned his suit and went up into the forest, towards the root ceiling, alone. When he returned, he dragged a huge Air-pig after him.


  The peopleLur and Wesa among themclustered around again, patting at the fat Air-pig. The Air-pigs body was a rough cylinder; now, in its terror, its six eyestalks were fully
  extended, and its huge, basking maw was pursed up closed. Futile jetfarts clouded the Air around it.


  It would have taken a team of men and women days to have a chance of returning with such a catch.


  Even through his faceplate Thea could see the Heros grin, as the people praised him.


  She Waved away from the little encampment and perched in the thin outer branches of the forest. She snuggled against a branch, feeling the cold wood smooth against her skin, and nibbled at the
  young leaves which grew behind the wide, mature outer cups.


  Then she curled into a ball against the branch, pushed more soft leaves into her mouth and tried to sleep.


  A soft moan awoke her.


  The smell of growing leaves was cloying in her nostrils. Blearily, she pushed her head out of the branches and into the Air.


  There was motion far below her, silhouetted against the deep purple of the Quantum Sea. It was the Hero and her sister, Lur; they spiraled languidly around the vortex lines. The Hero wore his
  shining suit, but it was open to the waist. Lur had wrapped her legs around his hips. She arched away from him, her eyes closed. The Heros skin looked old, corrupted, against
  Lurs flesh.


  Payment for the hunter . . .


  Thea ducked back into the forest and crammed her fists to her eyecups.


  When she woke again, she felt depressed, listless.


  She dropped out of the forest. She hovered in the Air, her knees tucked against her chest. With four or five brisk pushes she emptied her bowels. She watched the pale, odorless pellets of shit
  sail sparkling into the Air. Dense with neutrons, the waste would merge with the unbreathable underMantle and, perhaps, sink at last into the Quantum Sea.


  The Hero was sleeping, tucked into a cocoonher fathers cocoon, she realized with disgust. The empty suit was suspended from its branch. There seemed to be nobody about;
  most of the tribe were at the Air-pigs net, evidently preparing one of the animals for slaughter.


  Suddenly she felt awakealive, excited; capillaries opened across her face, tingling with superfluid Air. Silently, trying to hold her breath, she pushed herself away from her eyrie and
  Waved to the suit.


  Its empty fingers and legs dangled before her, grisly but fascinating. She reached out a trembling hand. The fabric was finely worked, and the inlaid silver threads were smooth and cold.


  The front of the suit gaped open. She pushed her hand inside; she found a soft, downy material that felt cool and comfortable . . .


  It would be the work of a moment to slip her own legs into these black-silver leggings.


  The Hero groaned, his lips parting softly; he turned slightly in her fathers cocoon.


  He was still asleep. Perhaps, Thea thought with disgust, he was dreaming of her sister.


  She had to do this now.


  Briskly, but with trembling fingers, she untied the suit from its branch. She twisted in the Air, tucked her knees to her chest and dropped her legs into the opened-up suit.


  The lining sighed over her skin, embracing her flesh. She wriggled her arms into the sleeves. The feeling of the gloves around each finger was extraordinary; she stared at her hands, seeing how
  the tubes of fabrictoo long for her own fingersdrooped slightly over her fingertips.


  She pulled closed the chest panel and, as shed seen the Hero do, ran her gloved thumb along the seam. It sealed smoothly. She reached back over her shoulders and pulled the helmet
  forward, letting it drop over her head. Again a simple swipe of the thumb was sufficient to seal the helmet against the rest of the suit.


  The suit was too big for her; the lower rim of the faceplate was a dark line across her vision, cutting off half the world, and she could feel folds of loose material against her back and chest.
  But it encased her, just as it had the Hero, andwhen she raised her armsit moved as she moved.


  Cautiously, experimentally, she tried to Wave. She arched her back and flexed her legs.


  Electron gas crackled explosively around her limbs. She squirted clumsily across the tree-scape, branches and leaves battering at her skin.


  She grabbed at the trees with her gloved hands, dragging herself to a halt.


  She looked down at the suit, trembling afresh. It was as if the Magfield had picked her up and hurled her through the Air.


  Such power.


  She pushed down from the trees and out into the clear Air. She tried againbut much more cautiously this time, with barely a flex of her legs. She jolted upwards through a few mansheights:
  still jarringly quickly, but this time under reasonable control.


  She Waved again, moving in an awkward circle.


  It ought to be simple enough to master, she told herself. After all, she was just Waving, as she had done from the moment shed popped from her mothers womb. Waving meant
  dragging limbswhich were electrically chargedacross the Magfield. The Stars powerful magnetic field induced electric currents in the limbs, which in turn pushed back at the
  Magfield.


  Some part of this suitperhaps the silver-gleaming inlaysmust be a much better conductor than human flesh and bone. And so the Magfields push was so much greater. It was just
  a question of getting the feel of it.


  She leaned back against the Magfield and thrust gently with her legs. Gradually she learned to build up the tempo of this assisted Waving, and wisps of electron gas curled about her thighs. The
  secret was not strength, really, but gentleness, suppleness, a sensitivity to the soft resistance of the Magfield.


  The suit carried her gracefully, effortlessly, across the flux lines.


  She sailed across the sky. The suit felt natural about her body, as if it had always been thereand she suspected that a small, inner part of her would always cling to the memory of this
  experience, utterly addicted . . .


  The Heros face ballooned up before her. She cried out. He grinned through the faceplate at her, the age-lines around his eyecups deep and shadowed. He grabbed her shoulders; she could
  feel his bony fingers dig into her flesh through the suit fabric.


  I came up under you, he said, his voice harsh. I knew you couldnt see me. That damn helmet must be cutting off half your field of view.


  Fright passed, and anger came to her. She raised her gloved hands and knocked his forearms away.


  . . . Easily. He suppressed a cry and clutched his arms to his chest; rapidly he straightened up to face her, but not before she had seen the pain in his eyecups.


  She reached out and grabbed the Heros shoulders, as hed held hers. In this suit, not only could she Wave like a godshe was strong, stronger than she had ever
  imagined. She let her fingers dig into his bone. Laughing, she raised him above her head. He seemed to be trying to keep his face empty of expression; she saw little fear there, but there was
  something else: a disquiet.


  Whos the Hero now? she spat.


  A suit of Corestuff doesnt make a hero.


  No, she said, thinking of Lur. And heroes dont need to be paid . . .


  He grinned, mocking her.


  She thought over what hed said. Whats Corestuff?


  Let me go and Ill tell you.


  She hesitated.


  He snapped, Let me go, damn you. What do you think I can do to you?


  Cautiously she let go of his shoulders and pushed him away from her.


  He rubbed at the bulging bones of his shoulders. You may as well understand what youre stealing. Corestuff. The inlay in the fabric; a superconducting thread mined from
  within the Quantum Sea. He sniffed. From the old days, before the Core Wars, of course.


  Did the suit belong to an Ur-human?


  He laughed sourly. Ur-humans couldnt survive here inside the Mantle. Even a savage child should know that.


  She looked carefully at his yellowed hair-tubes, unwilling to betray more ignorance. How old was he? Do you remember the old daysbefore the Core Wars? Is that how you got
  the suit?


  He looked at her with contemptbut, he saw, a contempt softened with pity. Am I really such a savage? she wondered.


  Kid, the Wars were over before I was born. All the technologythe cities, the wormhole paths across the Mantleall of it had gone. There were just a few scraps leftlike
  this suit, which my father salvaged. He grinned again, his face splitting like a skull. It used to belong to police, in one of the great cities. Police. Do you know what that
  means?


  The suit kept us alivemy parents and mefor a while. Then, after they were dead


  She tried to fill her voice with contempt. You used it to fly around the Mantle being the Hero.


  He looked angry. Is that so terrible? At least I help people. What will you do with it, little girl?


  She reached out for him, turning her hands into claws. In a moment, she could crush the life out of his bony neck


  He returned her stare calmly, unflinching.


  She tipped backwards and Waved away from him.


  Thea surged along infinite corridors of vortex lines. Floating spin-spider eggs padded at her faceplate and legs. The Quantum Sea was a purple floor far below her, delimiting
  the yellow Air; the Crust was a complex, inverted landscape beneath which she soared.


  Waving was glorious. She stared down at her silver-coated body; blue highlights from the corridors of vortex lines and the soft purple glow of the Sea cast complex shadows across her
  chest. Already she was moving faster than shed ever moved in her life, and she knew she was far from exhausting the possibilities of this magical suit.


  She opened her mourn and yelled, her own voice loud inside the helmet.


  She flew, spiraling, around the arcing vortex lines, her suited limbs crackling with blue electron gas; breathless, she swept from the leafy fringe of the Crust forest and down, down through the
  Mantle, until it seemed as if she could plunge deep into the bruised-purple heart of the Quantum Sea itself.


  She turned her face towards the South Pole, that place where all the vortex lines converged. She surged on through the Air, drowning her doubtsand the image of the Heros disquieted
  facein motion.


  . . . But there was something in her pam.


  Spin-web.


  The web was fixed to the vortex line array by small, tight rings of webbing which encircled, without quite touching, the glowing spin-singularities. The webs threads
  were almost invisible individually, but the dense mats caught the yellow and purple glow of the Mantle, so that lines of light formed a complex tapestry.


  It was really very beautiful, Thea thought abstractedly. But it was a wall across the sky.


  The spin-spider itself was a dark mass in the upper corner of her vision. She wondered if it had already started moving towards the point where she would impact the netor if it would wait
  until she was embedded in its sticky threads. The spider looked like an expanded, splayed-open version of an Air-pig. Each of its six legs was a mansheight long, and its open maw would be wide
  enough to enfold her torso.


  Even the suit wouldnt protect her.


  She swiveled her hips and beat at the Magfield with her legs, trying to shed her velocity. But shed been going as rapidly as she could; she wouldnt be able to stop in time. She
  looked quickly around the sky. Perhaps she could divert rather than stop, fly safely around the trap. But she couldnt even see the edges of the web: spin-spider webs could be
  hundreds of mansheights across.


  The web exploded out of the sky. She could see thick knots at the intersection of the threads, the glistening stickiness of the lines themselves.


  She curled into a ball and tucked her suited arms over her head.


  How could she have been so stupid as to fall into such a trap? Lur and Wesa, even through their tears, would think her a fool, when they heard. She imagined her fathers voice:
  Always look up- and downflux. Always. If you scare an Air-piglet, which way does it move? Along the flux paths, because it can move quickest that way. And thats why predators set
  their traps across the flux paths, waiting for anything stupid enough to fly straight into an open mouth . . .


  She wondered how long the spin-spider would take to clamber down to her. Would she still be conscious when it peeled open her Heros suit as if unwrapping a leaf, and began its work on her
  body?


  . . . A mass came hurtling from her peripheral vision, her left, towards the web. She flinched and looked up. Had the spider left its web and come for her already?


  But it was the Hero. Somehow hed chased her, kept track of her clumsy arrowing through the skyand all without her realizing it, she thought ruefully. He carried his sword, his
  shining blade of Corestuff, in his bony hand.


  . . . But he was too late; already the first strands of webbing were clutching at her suit, slowing her savagely.


  In no more than a few heartbeats she came to rest, deep inside the web. Threads descended before her face and laid themselves across her shoulders, arms and face. She tried to move, but the
  webbing merely tightened around her limbs. It shimmered silver and purple all around her, a complex, three-dimensional mesh of light.


  The web shuddered, rattling her body inside its gleaming suit. The spin-spider was approaching her, coming for its prize . . .


  Thea! Thea!


  She tried to turn her head; thread clutched at her neck. The Hero was swinging his sword, hacking into the web. His muscles were knots under his leathery skin. Thea could see dangling threads
  brushing against the Heros bare arms and shoulders, one by one growing taut and then slackening as he moved on, burrowing into the layers of web.


  He was cutting through the web towards her.


  Open the suit! Its caught, but you arent. Come on, girl


  She managed to raise a trembling hand to her chest. It was awkward finding the seam, with the web constantly clutching at her; but at last the suit peeled open. The soft, warm stink of
  spin-spider web spilled into the opened suit.


  She pushed away the helmet and drew her legs out of the suit.


  The Hero, his crude web-tunnel already closing behind him, held out his hand. Come on, Thea; take hold


  She glanced back. But the suit The ancient costume looked almost pathetic, empty of life and swathed in spider-webbing.


  Forget the damn suit. There isnt time. Come on


  She reached out and took his hand; his palm was warm and hard. With a grunt he leaned backward and hauled her from the web; the last sticky threads clutched at her legs, stinging. When they were
  both clear she fell against him; breathing hard, capillaries dilated all over his thin face, the Hero wrapped his arms around her.


  The tunnel in the web had already closed: all that remained of it was a dark, cylindrical path through the layers of webbing.


  And, as she watched, the spin-spiders huge head closed over the shining suit.


  I always seem to be rescuing you, dont I? the Hero said dryly.


  You could have saved the suit.


  He looked defensive. Maybe. I dont know.


  You didnt even try. Why not?


  He brushed his stiff, yellowed hair out of his eyes. He appeared old and tired. I think I decided that the world had seen enough of that suitenough of the Hero, in fact.


  She frowned. Thats stupid.


  Is it? He brought his face close to hers. His voice hard, he said, It was that moment when I woke to find you inside the suit. I looked through that plate and into your
  eyecups, Thea, and I didnt like what I saw.


  She remembered: In a moment, she could crush the life out of his bony neck


  I saw myself, Thea.


  She shivered suddenly, unwilling to think through the implications of his words.


  What will you do now?


  He shrugged thin shoulders. I dont know. He looked at her cautiously. I could stay with you people for a while. Im not a bad hunter, even without the
  suit.


  She frowned.


  He scratched at one eyecup. On the other hand . . .


  What?


  He pointed to the south. I hear the Parz tribe at the Pole are trying to build a city again.


  Despite herself, she felt stirredexcited. Like before the Core Wars?


  He looked wistful. No. No, well never recapture those days. But still, it would be a great project to work on. He studied her appraisingly. I hear the new city will
  be twenty thousand mansheights, from side to side. Think of that. And thats not counting the Corestuff mine theyre going to build from the base. He smiled, wrinkles gathering
  beneath his eyecups.


  Thea stared into the southinto the far downflux, to the place where all the vortex lines converged.


  Slowly, they began to Wave back to the Crust forest.


  The Hero said, Even the Ur-humans would have been impressed by twenty thousand mansheights, Ill bet. Why, thats almost an inch . . .


  
    
      The goals and purpose of the great wars were lost; but still humans fought on, enraged insects battering against the glass-walled lamps of the Xeelee
      constructs.


      The Xeelee, unimpeded, appeared at last to take pity. Humanity wasput aside.


      But humanity had been a mere distraction. All the while, the Xeelee confronted a much more dangerous enemy.
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  [image: ] At last the Project was complete.


  The migration alone had taken a million years. While the night-dark Xeelee fleets streamed steadily through Bolders Ring and disappeared into the folded Kerr-metric region, other races
  flared in the outer darkness, like candles. Freighters the size of moons patrolled the space around the Ring, their crimson starbreaker beams dispersing the Galaxy remnants that still tumbled
  towards the Ring like blue-shifted moths.


  But now it was over. The Ring, its function fulfilled, sparkled like a jewel in its nest of stars. And the Universe that had been modified by the Xeelee was all but empty of them.


  Call it the antiXeelee.


  It was . . . large. Its lofty emotions could be described in human terms only by analogy.


  Nevertheless


  The antiXeelee looked on its completed works, and was satisfied.


  Its awareness spread across light years. Shining matter littered the Universe like froth on a deep, dark ocean; the Xeelee had come, built fine castles of that froth, and had now departed, as if
  lifting into the air. Soon the shining stuff itself would begin to decay, and already the antiXeelee could detect the flexing muscles of the creatures of that dark ocean below. It felt something
  like contentment at the thought that its siblings were beyond the reach of those . . . others.


  Now the antiXeelee turned to its last task. Seed pods, spinning cubes as large as worlds, were scattered everywhere in an orderly array, millions of them dispersed over the unraveling curve of
  space. The antiXeelee ran metaphorical fingers over each of the pods and over what lay within: beings with closed eyes, ships with folded wings, refined reflections of the antiXeelee itself.


  The work was good. And now it was ready. . . . There was a discontinuity. All over the Universe the pods vanished like soap bubbles.


  The seed pods long journey back through time had begun. They would emerge a mere hundred thousand years after the singularity itself, at the moment when the temperature of the cosmos had
  cooled sufficiently for matter and radiation to become decoupledso that the infant Universe became suddenly transparent, as if with a clash of cymbals.


  Then the creatures within would unfold their limbs, and the long Project of the Xeelee would begin.


  Eventually the Project would lead to the development of the seed pods, the spawning of the antiXeelee itself; and so the circle would be closed. There was, of course, no paradox about this
  causal loop; althoughfor amusement-the antiXeelee had once studied a toy-creature, a human from whose viewpoint such events had seemed not merely paradoxical but impossible. Something like a
  smile reflex spread through its awareness. ( . . . And, revived like an afterthought by the immense memory, the toy-creature whispered once more into being, a faint coherence in the vacuum.)


  So its work was done; the antiXeelee could let go. It spread wide and thin.


  Forgotten, the toy-creature stirred like an insect in its cocoon.


  Paul opened his eyes.


  The antiXeelee hovered over Paul.


  He wasdiscorporeal; it was as if the jewel of consciousness which had lain behind Ms eyes had been plucked out of his body and flung into space. He did not even have heartbeats to count.
  He remembered ruefully the casual contempt with which he had regarded Taft, Green and the rest on the Sugar Lump, how he had soared over their shambling, makeshift bodies, their limited
  awareness!


  . . . And yet now, stranded, with no idea why he was here, he would have given a great deal to return to the comforting furniture of a human body.


  At least the antiXeelee was here with him. It was like a great ceiling under which he hovered and buzzed, insectlike. He sensed a vast, satisfied weariness in its mood, the contentment of the
  traveler at the end of a long and difficult road. For a long time he stayed within the glow of its protection.


  Then it began to dissolve.


  Paul wanted to cry out, like a child after its huge parent. He was buffeted, battered. It was as if a glacier of memories and emotions was calving into a hundred icebergs about him; and now
  those icebergs in turn burst into shards which melted into the surface of a waiting sea . . .


  With a brief, non-localized burst of selectrons and neutralinos the awareness of the antiXeelee multiplied, fragmented, shattered, sank into the vacuum.


  And Paul was left alone.


  It was impossible to measure time, other than by the slow evolution of his own emotions.


  He had lived among people no more than a few months, on the Xeelee seed pod they had called the Sugar Lump; but in that time he had been shown visions, sounds, scents, tactile images from all
  the worlds of the human empire, and he had formed an impression of the great storm of souls that constituted the human race. Each of those souls, he knew, was like a tiny line drawn in space-time,
  with a neat start, a thickening into self-awareness and a clean conclusion. The race washad beena vast, dynamic drawing of billions of such lifelines.


  He, Paul, spoiled the picture.


  His lifeline began in a tight, acausal knot wrapped around the Sugar Lumpand was then dragged across the face of the picture like a vandals scribbleand finished here, a
  loose end beyond the conclusion of history.


  He felt no privilege to be here. His life was artificial, a construct, a random jotting of the Xeelee. He could see inside stars . . . but he had never looked into a human heart.


  He endured despair. Why had he been brought to this point in space-time and then so casually abandoned? Had he been correct in detecting a strain of amusement in the vast, crashing symphony of
  the antiXeelees thoughts? Was he truly no more than a toy?


  The despair turned to anger, and lasted a long time.


  Later he became curious about the aging Universe around him. He had no senses, of course: no eyes, no ears, no fingers; nevertheless he tried to construct a simulacrum of a
  human awareness, to assign human labels to the objects and processes around him.


  There were still stars. He saw sheets of them, bands and rays, complex arrays.


  Evidently the Xeelee had remade the Universe.


  But there were anomalies. He found many supernova sites, swelling giants, wizened dwarfs: the stars were aged, more aged than he had expected. Clearly many millions of years had passed since his
  time on the Sugar Lumpenough time for the Xeelee to have completed their galactic engineeringyet this immense duration was insignificant on the cosmic scale.


  So why did the stars seem so old? He found no answer.


  Driven by curiosity he began to experiment with his awareness. Physically he was composed of a tight knot of quantum wave functions; now, cautiously, he began to unravel that knot, to allow the
  focus of his consciousness to slide over space-time. Soon it was as if he was flying over the arch of the cosmos, unbound by limits of space or time.


  He descended through the plane of the Galaxy, his sense-analogues spread wide.


  Much of the Milky Way, he found, had been rebuilt. Huge constructs, some light years across, had been assembled: there were rings, sheets, ribbons of stars, stars surrounded by vast
  artifactsrings, spheres, polyhedra. In these celestial cities the component stars appeared to have been selectedor, perhaps, builtwith great discrimination. Here, for example,
  was a ring of a dozen Sol-like yellow dwarfs surrounding a brooding red giant; the dwarfs circled their parent so closely that Paul could see how they dipped into the turbulent outer layers of the
  giants red flesh. The dwarfs in that necklet must once have been utterly identical, but now time had taken its toll: one of the dwarfs even appeared to have suffered a minor nova
  explosionthe shrunken remnant was surrounded by a shell of expanding, cooling debrisand the rest were fading to dimness, their hydrogen fuel depleted and vast spots disfiguring their
  shining surfaces.


  Throughout the Galaxy Paul found evidence of such decay.


  He was saddened by what he saw . . . and puzzled. He had noted this star aging before; and the time scales still did not make sense.


  Something, some agency, had aged the stars.


  Paul soared beneath the plane of the Galaxy. The great disc was a ceiling of curdled gold above him. The spiral arms were devastated: made ragged, the spirals disrupted by the blisters of
  yellow-red light which swelled across the lanes of dust.


  Those blisters were supernova remnants. Enduring forced aging, a lot of the more spectacular, and beautiful, spiral arm stars would simply explode, tearing themselves apart . . . probably there
  had been chain reactions of supemovae, with the wreckage of one star destabilizing another.


  Paul stared up at the wreckage of the disc, the muddled spiral arms.


  Some things remained the same, though. Paul saw how the great star system rotated as one, as if solid. The Galaxys visible matter was no more than a fraction of its total bulk; a vast,
  invisible halo of dark matter swathed the bright spiral, so that the light matter lay at the bottom of a deep gravity pit, turning like an oil drop in a puddle.


  Now Paul climbed out of that huge, deep gravity well and passed through the halo of dark matter. The ghostly stuff barely impinged on his awareness. Photinosthe dark matter
  particlesinteracted with normal matter only through the gravitational force, so that even to Paul the halo was like the faintest mist.


  But he perceived odd hints of structure, too elusive to identify.


  Were there worlds here, he wondered, cold stars, perhaps even beings with their own goals and ambitions?


  Paul turned away from the Galaxy and faced the hostile Universe.


  The quantum functions connecting him to the site of mans original system stretched thin. Soon the human Galaxy shrank to a mote in the vast cathedral of space. He saw clusters and super
  clusters of galaxies, glowing softly, sprinkled over space in great filaments and sheets, so that it was as if the Universe were built of spiderweb.


  On the largest of scales space was a froth of baryonic matter, a chaotic structure of threads and sheets of shining starstuff, separated by voids a hundred million light years across.


  And everywhere, on both the small scale and the large, Paul found evidence of the work of intelligence, and in particular of the vast, unrestrained projects of the Xeelee. They had turned
  galaxies into neat balls of stars, and in one place they had caused two galaxy clusterswhole clusters!to collide, in order to create a region a million light years wide in which
  matter was nowhere less dense than in the outer layers of a red giant star.


  Paul wondered what manner of creatures moved through that vast sea . . .


  And everywhere he traveled Paul found the premature aging of stars.


  Pauls anger stirred, illogically.


  Cautiously, clinging to his wave-function ropes, Paul sank into the dark matter ocean.


  Currents of photinos swept past him. The moving masses distorted space-time, and the density was high enough for him to perceive vast structures gliding through his focus of awareness. Gradually
  he came to understand the structure of his Universe.


  Dark matter comprised most of the mass of the Universe. Baryonsprotons and neutrons, the components of light, visible matterand photinostheir dark matter
  analoguesexisted largely independently of each other, interacting only through gravitational attraction.


  All matter, dark and light, had erupted from the singularity at the start of time which had forced space itself to unfurl like a torn sheet. The dark matter had spread like some viscous liquid
  into every corner of the young Universe and, seething, settled into a kind of equilibrium. The baryons had been sprinkled like a froth over this sea.


  At first the dark ocean was featureless, save only for variations in its smooth density. These glitches, representing mass concentrations on the order of millions of solar masses, formed
  gravitational wells, cosmic pomoles into which fragments of light matter fell, pooled, and began to coalesce. Gravitational warming began, andfinally, fitfullythe first stars
  sputtered to brightness. A billion years after the singularity the galaxies formed, trapped like flies in the dark matter wrinkles.


  Slowly dark currents pushed the galaxies together, and large-scale structuresthe vast, gaudy superstructure that would span the Universebegan to evolve.


  Most of this made no difference to the dark matter sea . . . but, here and there, the material of the shining stars began to exert an influence on its dark counterpart. Just as baryons had
  slithered into dark matter potholes, soon a much smaller scalephotinos collected in the pinpoint gravity wells of the new stars.


  Even the human star, Sol, had contained a dark core the size of a moon. Human scientists had observed this dark parasite indirectly by its effect on the neutrino output of the Sun . . .


  And, in a slow explosion of insight, Paul began to see a connection between the dark matter canker at the hearts of the stars, and the aging of the baryonic Universe.


  Excited, he skimmed through the Universe, studying the cooling corpses of extinguished stars.


  And at last, datum by datum, he came to understand the secret history of the Universe.


  Thanks to the baryonic stars small-scale structure entered the dark matter Universe. Paul speculated that a chemistry must have begun, with varieties of the photinos combining to form some
  counterpart of molecules; strange rains had sleeted over the surfaces of the shadow worlds, still buried in the blazing cores of baryon stars.


  At last life had arisen.


  Paul had no way of knowing if the transition to life had occurred on one of the shadow planets or on several, perhaps in a variety of forms. Nor could he guess what form that life had taken,
  what technologies and philosophies it had evolved.


  But he could speculate how it had spread. Photino creatures like birdsphotino birdshad fluttered out through the baryon stars as if they did not exist, colonizing shadow world
  after shadow world. Perhaps, Paul supposed, vast flocks had plied between the hearts of stars, with the humans and other baryonic races all unaware.


  Aeons had passed with the two grand families of life, dark and light, oblivious of each other . . .


  Then something had happened.


  Again Paul could only guess. Probably a supernova had ripped apart a baryon star, laying waste to its host shadow world in the process. Paul imagined the horror of the photino civilization as
  the irrelevant froth of baryons through which they moved turned into a source of deadly danger, perhaps threatening the ultimate survival of their civilization.


  Many courses of action must have been considered, includingPaul speculated with a kind of shudderthe total annihilation of the baryonic content of the Universe. But without baryon
  stars and their tiny gravity wells new shadow worlds could not form; therefore without the baryons there could be no replacement for the photino worlds as they grew stale and died: and so, in the
  end, the dark civilization itself would falter and fail.


  So the baryons had to stay. The photino birds needed the stars.


  But they didnt need the damn things exploding all over the place. And the Universe was full of these vast, gaudy stars, burning off energy and forever quivering on the brink of
  catastrophic explosions. Such extrovert monsters were simply unnecessary; all the dark races required from a star was a reasonably stable gravity well. The remnants of large starswhite
  dwarfs and neutron starswere quite satisfactory, and so were immature stars: the brown dwarfs and Jovian gas planets which were warm but not quite large enough for fusion to be
  initiated.


  Cold, dull, and immensely stable. That was how a star should be.


  So the photino birds set out to transform the Universe.


  The photino birds set up two great programs. The first had been to shape the evolution of new stars. Paul imagined invisible flocks cruising through the vast gas clouds which served as the
  breeding grounds for new stars; the photino birds had used huge masses to skim layers off protostars and so condemn them to become brown dwarfs, little grander than Jupiter.


  The second program had been to rationalize existing stars.


  If the things were going to explode or swell up like balloons, the photino birds had reasoned, then they would prefer to accelerate the process and get it out of the way. Then the photino
  civilization could grow without limit or threat, basking in the long, stately twilight of the Universe.


  So the photino birds had settled into the hearts of stars. They infested the core of humanitys original Sun.


  For millions of years, unknown to humanity, the photino birds had fed off the Suns hydrogen-fusing core. Each sip of energy, by each of the photino birds, had lowered the temperature of
  the core, minutely.


  In time, after billions of interactions, the core temperature dropped so far that hydrogen fusion was no longer possible. The core had become a ball of helium, dead, contracting. Meanwhile, a
  shell of fusing hydrogen burned its way out of the Sun, dropping a rain of helium ash onto the core . . .


  Five billion years early, the Sun left the Main Sequence, and ballooned into a red giant.


  With such cool calculation, such oceanic persistence, the photino birds made the stars old.


  Soon the first supernovae began. They spread like a plague from the photino birds center of operation.


  And the Xeelee became troubled.


  By this time, Paul speculated, the Xeelee were already lords of the baryonic Universe. They had initiated many of their vast cosmic engineering projects, and a host of lesser races had begun to
  dog their gigantic footsteps.


  The Xeelee focused attention on the photino birds activities, and rapidly came to understand the nature of the threat they faced. In peril was not just the future of the Xeelee
  themselves, but of all baryonic life.


  Perhaps they had tried to communicate with the birds, Paul speculated; perhaps they even succeeded. But the conflict with the photino birds was so fundamental that communication was meaningless.
  This was a dispute not between individuals, worlds, even species; it was a struggle for survival between two inimical life modes trapped in a single Universe.


  It was a struggle the Xeelee could not afford to lose. They abandoned their projects and mobilized.


  The final War must have started slowly. Paul imagined Xeelee nightfighters descending on stars known to harbor key photino bird flocks, cherry-red starbreaker beams shining like swords. And
  there would be reciprocal action by the photino birds; their unimaginable weapons would slide all but unobserved past the best defenses of the Xeelee.


  And the Xeelee must, about the same time, have initiated the construction of the great causal loop controlled by the antiXeelee with its seed pods. At last Paul understood the antiXeelees
  purpose: the Xeelee had, with awesome determination, decided to modify their own evolutionary history in order to equip themselves for the battle with the photino birds. Paul pictured a branching
  of the Universe us the antiXeelee changed the past. The Xeelee, modified and prewarned, had time in this new history to prepare for the coming conflict, including the construction of the mighty
  artifact called Bolders Ringan escape route in case, despite all their preparation, the War were lost.


  And all the time humans and other races, oblivious to the great purpose of the Xeelee, had scrambled for abandoned Xeelee toys. Eventually humans had even had the audacity to attack the Xeelee
  themselves, unaware that the Xeelee were waging a total War against a common enemy far more deadly than the Qax, or the Squeem, or any of mans ancient foes.


  The Xeelee wars had been a ghastly, epochal error of mankind. Humans believed they must challenge the Xeelee: overthrow them, become petty kings of the baryonic cosmos.


  This absurd rivalry led, in the end, to the virtual destruction of the human species. Andworse, Paul reflectedit blinded humanity to the true nature of the Xeelee, and their goals:
  and to the threat of the dark matter realm.


  There was a fundamental conflict in the Universe, between the dark and light forms of mattera conflict which had, at last, driven the stars to their extinction. Differences among baryonic
  speciesthe Xeelee and humanity, for instanceare as nothing compared to that great schism.


  And, even as the wars continued, still the cancer of aging, swelling and exploding stars had spread. The growth of the disrupted regions must have been little short of exponential.


  At last the Xeelee realized thatdespite the deployment of the resources of a Universe, despite the manipulation of their own historythis was a War they could not win.


  It remained only to close the antiXeelees causal loop, to complete the Ring, and to flee the Universe they had lost.


  But already the birds were gathering around the Ring, intent on its destruction.


  Paul brooded on what he had learned, on the desolation of the baryonic Universe which lay around him. Though the Ring survived still, the Xeelee had gone, evacuated.


  Baryonic life was scattered, smashed, its resources wastedlargely by humanityon absurd, failed assaults against the Xeelee.


  Paul was alone.


  At first Paul described to himself the places he visited, the relics he found, in human terms; but as time passed and his confidence grew he removed this barrier of words. He allowed his
  consciousness to soften further, to dilute the narrow human perception to which he had clung.


  All about him were quantum wave functions.


  They spread from stars and planets, sheets of probability that linked matter and time. They were like spiderwebs scattered over the aging galaxies; they mingled, reinforced and canceled each
  other, all bound by the implacable logic of the governing wave equations.


  The functions filled space-time and they pierced his soul. Exhilarated, he rode their gaudy brilliance through the hearts of aging stars.


  He relaxed his sense of scale, so that there seemed no real difference between the width of an electron and the broad sink of a stars gravity well. His sense of time telescoped, so that
  he could watch the insectlike, fluttering decay of free neutronsor step back and watch the grand, slow decomposition of protons themselves . . .


  Soon there was little of the human left in him. Then, at last, he was ready for the final step.


  After all, he reflected, human consciousness itself was an artificial thing. He recalled Green, on the Sugar Lump, gleefully describing tests which proved beyond doubt that the motor impulses
  initiating human actions could often precede the willing of those actions by significant fractions of a second. Humans had always been adrift in the Universe, creatures of impulse and acausality,
  explaining their behavior to each other with ever more complex models of awareness. Once they had believed that gods animated their souls, fighting their battles through human form. Later they had
  evolved the idea of the self-aware, self-directed consciousness. Now Paul saw that it had all been no more than an idea, a model, an illusion behind which to hide. Why should he, perhaps the last
  human, cling to such outmoded comforts?


  There was no cognition, he realized. There was only perception.


  With the equivalent of a smile he relaxed. His awareness sparkled and subsided.


  He was beyond time and space. The great quantum functions which encompassed the Universe slid past him like a vast, turbulent river, and his eyes were filled with the gray light which lay behind
  all phenomena.


  Space had never been empty.


  Within the tight space-time limits of the Uncertainty Principle, empty vacuum was filled with Virtual particle sets which blossomed from nothing, flew apart, recombined and
  vanished as if they had never beenall too rapidly for the laws of mass/energy conservation to notice.


  Once, human scientists had called it the seething vacuum. And now it was inhabited.


  The Qax was a creature of turbulent space, its cells a shifting succession of Virtual particle sets. Physically its structure extended over many yardsa rough sphere gigantic
  in subatomic terms containing a complex of Virtual particle sets which stored terabits of data: of understanding, of memory stretching back over millions of years.


  Like the shadow of a cloud the Qax cruised over turbulent space, seeking humans . . .
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    . . . Is it over? Is humanity destroyed? Lethe, Eve, weve covered millions of years. Weve seen the flight of the Xeelee, the victory of those photino birds.
    It must be over. What can be left to show me?


    Watch, she said patiently. Watch . . .
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  [image: ] Ive found a bird from the Shella bird from space! Allel ran into the village bursting
  with her news, her baggy bark shirt flapping.


  But nobody was impressed. She couldnt understand it. Younger children turned back to their games in the dust.


  Her mother, Boyd, absently cuffed Allels fourteen-year-old head. Dont bother me, she growled, and went about her business.


  Boyds face was a scarred, complex mask as she moved amongst the groups of men and women, massive and formidable in her coat of quilted cow-tree bark, planning and talking urgently. It was
  already late afternoon; that evening Boyd would be leading this ragged army south in another assault on the defense of the Bridge.


  Allel knew how important this was to her mother; eventually they had to secure a crossing over the river Atad and gain access to the southotherwise the northern glaciers would surely
  crush their tiny village before many more winters. Boyds fists were clenched white as she argued. Allel knew she was brooding over the prospect of another bloody failure, and decided to keep
  out of her way.


  She found her grandfather, Lantil, ferrying bowls of excrement and other waste from the bark teepees to the clusters of cow-trees at the heart of the village. Lantil dumped out the bowls into
  the trees root systems and tiredly tolerated his granddaughters chatter.


  She told him how shed gone out of the village alone and scrambled over the rocky shoulders of Hafens Hill, a mile or so away. At the summit shed thrown herself flat,
  panting, and stared up in wonder: in the afternoon light the Shell was a glowing quilt, and shed soon forgotten the wind from the northern ice fields that probed at the crude seams of her
  shirt . . .


  Allels was a world without a sky. Instead the Shell swept from horizon to horizon, covering the land like a glowing lid of blue, green and startling orange. Shed traced the
  familiar lines of the ocean boundaries and watched clouds wind themselves into an upside-down storm directly above her. She reached up a finger as if to stir the storm on that great plate hanging
  over her


  and the bird had tumbled out of the air. Shed scuttled to her knees and cupped the bird in her hands; its heart rattled as ice droplets melted from its wings.


  The bird was an ice blue, a spectacular color shed never seen before. And in its beak was a vivid orange flower.


  The precise color of those strange orange splashes on the Shell.


  The bird recovered and clattered away, but that didnt matter. Allel knew it must have lost its way and crossed the Gap between the worlds.


  Shed run off down the heathered slopes to her home.


  She dogged Lantils footsteps as he trudged wearily among the teepees. But if the world and the Shell are globes, what holds them apart? Perhaps there were great pillars
  beyond the horizon . . .


  Lantil pushed a lank of dirty hair back from his brow. What does it matter?


  I want to know, she stamped.


  Her grandfather sighed. All right. He knelt beside Allel and made a gnarled fist. Theres the world, Home, round like a ball. He cupped his other hand around
  the fist. And theres the Shell, a hollow sphere around Home. Now he broke the fist and twirled a fingertip in a helix inside the cupped hand. The Sun moves through the
  Gap, giving us day and night, summer and winter.


  Allel nodded impatiently. I know all that. But who built it all?


  People, of course. He straightened up, massaging his back. To keep out monsters called the Xeelee.


  Allel, wide-eyed, imagined giants stalking beyond the Shell, beating their fists against ocean bottoms and tree roots.


  Now Ive got to get on, Lantil snapped. Get on with you, child. Get on . . . Grumbling, he went back to his chores.


  Allel ran off, savoring her newest fragment of knowledge. She imagined flying up to a saucer-shaped land where a world hung in the sky, a ball plastered with rocks and trees.


  The next morning she rose at dawn. She pushed her way out of the teepees bark flap, letting the gray cold scour out her night fug. She shivered her way to a cow-tree and
  sucked icy milk from one of its nipples.


  The village was hushed in the continued absence of the warriors. A group of old folk and children were at work already, making the most of the precious summer day; they were peeling a fresh
  sheet of clothlike bark, barely formed, from one of the cow trees. Allel peered furtively up at the Shell. The morning terminator was a gray bar that straddled the horizons, scouring eastward. The
  night lands beyond were broken by flickering sparks: fires that showed that people lived on the Shell, like flies on that great ceiling.


  Shed brought a small bark satchel from the teepee; now she arranged it over her shoulder and scurried over the rough track to Hafens Hill. From the summit she could see the Atad
  river, a glistening track to the south; the Bridge looked like an indestructible toy, one of the few of the old structures not yet swallowed by the ice. Smoke blurred the scene. She wondered if
  that was a good sign.


  She soon forgot the distant battle as she got to work. She opened her satchel and drew out a small lamp, a gourd filled with alcohol fermented from cow-tree fruit. She cut a length of wick with
  the big stone knife her grandfather had made for her. She held a flint to the wick; it curled and popped as black smoke seeped into the crisp air. Now she opened out a small bag, a rough globe. She
  held its narrow neck over the flame, and soon her fingers were coated with lamp-black


  and the simple balloon filled up and lurched a few feet into the air. Then it turned belly-up and flopped to the ground. Allel bared her teeth at the Shell as if she owned it already; her
  heart beat as had that lost birds. Now then, a little more weight around the mouth . . .


  A sandal stamped down, crushing the balloon. The bark of the sandal was crusted with blood and dust.


  Get up. Boyd spat the words; blood leaked from a new wound over her eyes.


  Allel stood, furious. Her anger collided with her mothers contempt. Save for the scars of battle, the years had been easy on Boyd. Mother and daughter faced each other like twins, images
  in a dark mirror.


  Our attack on the Bridge failed, Boyd ground out. Those bastards holding it want to keep the whole bloody south to themselves. Good people died. And youyou
  wont even help the old folk with their chores. What do you think youre doing?


  Allel picked up the sputtering lamp. I doubt if youd understand, she said haughtily.


  Boyd slapped the lamp from her hands. It smashed against a rock; alcohol pooled and puffed into flame. You waste your time on rubbish. Dont dare to speak to me like
  that.


  Allel bit back her rage. I fill the bag with smoke. It flies. Build one big enough and I could fly with it


  More rubbish. Boyd hawked and spat out a ball of bloodstained phlegm; it sizzled in the alcohol fire. If its ever left up to you, well all die of
  rubbish. She grabbed a handful of Allels tunic; her breath was sour. Or Ill kill you first. And thats not rubbish. She strode off down the Hills
  broken flank. Come on. Youll be grown soon. Its time I put a stop to your questions.


  Allel didnt move. Where are we going?


  North. To the place where our people once lived, before the cold drove them out. North to the City.


  Why should I come?


  Without looking back, Boyd said simply: Because if you dont Ill break your rubbish neck.


  Allel looked back ruefully at her home, where the fires of the recent night were still burning. Then she clutched her crumpled shirt closed against the wind and followed her mother.


  The breeze lifted the abandoned balloon; its final flight ended in the ruins of the lamp, where it began to burn fitfully.


  The Sun wove its helical web around the world.


  When night fell Boyd and Allel sheltered beneath a wild cow-tree. In silence, they drank from its milk nipples and broiled slices of meat fruit over a small fire. Boyd slept sternly beneath her
  quilted coat. Allel shivered in her thin garments, and burrowed into a nest of leaves. She peered up sourly at the Shells seamless dark, picking out clustered fires.


  In the morning she stuffed leaves inside her clothes and fashioned herself a rough cap of cow-tree bark.


  After some days of this the frost grew more persistent, until their feet crunched over thin ice. Light snow fell. They passed a few abandoned settlements; even the hardy cow-trees grew sparse
  here.


  A blizzard closed around them like a white mouth. They staggered up to the milkless corpse of a cow-tree. Allel stared at the shrunken nipples and withered fruit. Boyd laughed at her, her
  eyelids sprinkled with snowflakes. Comes as a shock, doesnt it? A dead cow-tree. We were given a world filled with beautiful buildings, and cow-trees to feed and clothe us like
  mothers. A home safe from the Xeelee.


  But the worlds old and falling apart. The Sun seems to be failing. Ice has covered the cities and frozen the milk in the cow-trees. We trudge through the snow. She began
  digging into the snow packed against the dry wood. Come on. Well let this lot blow itself out. The snow will keep you warm.


  As she worked, Allel considered a changeless life of endless summer. What would there be to do all day? Her bare fingers grew numb.


  When the storm blew over they continued the journey. With the Shell like a map over them it was impossible to get lost, and at last they came to the lip of a great natural bowl. Snow pooled
  around the low buildings of the City, which were sprinkled in two matching crescents.


  Allel, used to crude teepees of cow-tree bark, touched walls that were as smooth as skin. But the interiors were cold and jumbled, and snow drifted waist-deep in the avenues.


  Lifting heavy legs out of the snow, they forced their way to the common center of the Citys twin crescents. Here was a small cylindrical building, no more than three paces across. Allel
  helped her mother scrape snow from the door. Boyd blew on damp fingers. Go ahead, she said slyly. You first. Allel pushed through the light door


  and stared in astonishment at the far wall of the chamber, at least a hundred paces away. She stumbled backwards and landed in the snow, which soaked into her thin trousers. Boyd laughed,
  not unkindly, and hauled her to her feet. A vast hall crumpled into a tiny hut. The people who built this had powers even you never imagined, eh?


  Allel stumbled around the tiny building. Where was all that space stored? If not sidewaysor behindor up, or downwhat fourth direction was there? The puzzle settled behind
  her eyes like a spider.


  The floor area was empty, but the paper-thin walls were covered with pictures, still lit and animated after uncounted generations. The pictures tell our story, Boyd said gruffly.
  How we rose and fell. She stamped snow from her sandals and led the way around the walls. Afterwards Allel thought they could have walked in the opposite direction and lost little of
  the sense, for the story of humankind had a symmetrical design.


  The bright side of the symmetry was expansion. From a world without a Shell, tiny ships like streamlined fish swam out on hyperdrive to the stars . . .


  What was hyperdrive? And stars?


  They were just words, Boyd said, passed on by other mothers on other days. Allel wondered if her balloon had risen on hyperdrive. She looked closely at the ships but could see no sign of
  burners. She tried to touch the picture


  and her hand passed into the depthless wall, in a direction she could not identify. She fingered a model ship; it was like a nut drawn on an invisible string. More mysteries . . .


  At its peak humanity was a master of many starswhich were evidently places very far away. And then


  And then we met the Xeelee, said Boyd, and they inspected a harrowing battle scene. Elusive fingers snatched at the little ships. Whoever they were, they were too big for
  us.


  After the Xeelee wars came the dark obverse of humanitys conquest of the stars: its sad subsidence back to its home world, prodded by the dark fingers of the Xeelee.


  They came to the last two panels. Boyd said: Finally we returned to our home and rebuilt it as a place safe from the Xeelee. The first panel showed a sphere, blue capped with fat
  brown poles. Painted onto the central cerulean band were clouds and a tiny Sun that twinkled along the equator. The fringes of the polar caps held a lot of detail: sideways-on pictures of trees and
  men, oriented as if the clouds were up and the poles were down. I dont understand this one, Boyd admitted. Maybe it was a stage in the
  Shells construction. But heres the world as it is now. The last image was crudely sketched on the surface of the wall, with no depth or animation. It showed a globe with a
  Shell around it. Allel picked at flaking paint. Boyd coughed self-consciously. So, you understand now why I brought you here?


  Allel inspected paint dust. This is just dyed cow-tree milk. This last picture must have been added much later


  Boyd swore. She spat on the smooth floor and stalked out.


  . . . And, thought Allel, excited, in that case maybe the world was more like the other image, the blue sphere. But what did it mean? Everyone knew there was a Shell around the worldyou
  could see it . . .


  She became aware of her mothers absence. Cursing, she hurried out.


  Boyd stood a few paces from the door, fists clenched. Feathers of snow drifted around her legs. I repeat. Why do you think I brought you here?


  Allel tried to concentrate on the question. To show me this place? To tell me its story?


  Yes! The trackless snow softened Boyds shout. Once we rebuilt the whole world, but now we cant even melt a few glaciers. She gripped her
  daughters shoulders, not roughly. People got soft and forgot. Allelif I fail, youve got to carry on. Perhaps it will fall to you to take over, and lead our people to the
  Bridge. Thats the truth of our world, the only truth. The only way to save ourselves thats within our power.


  Allel returned her mothers fierce stare. I understand, but . . .


  Boyd sneered: But you want to ask the Shell dwellers what its like living in a saucer. Her eyes were flat, impervious to the hard cold. Allel wondered how she and her mother
  had grown so far apart, becoming as symmetrical as opposing poles. The one pragmatic, the othera visionary?or a fool? Who was right? Perhaps that was a question without an
  answer


  She knew Boyd was trying to force her to grow up. But the Shell arced over them like a roof coated with its own ice. Could she give up all her dreams and become a creature of her mother?


  Listen, she said desperately. Ive thought of a way we can take the Bridge.


  Her mother whirled and drove her palm against Allels cheek. Blood pumped into Allels mouth and strange scents flooded her head.


  Youve learned nothing, Boyd said hoarsely. Id rather leave you here. She forced herself forward, fists clenched white.


  Allel mumbled: I mean it. She felt blood freezing on her lip. She became aware shed lost her cap. But Boyd was hesitating.


  How?


  If I succeed . . . She coughed and spat blood. It was vivid against the snow. If I succeed, will you help me build a hyperdrive machine to fly to the Shell?


  Boyds eyes narrowed. I dont believe it. Youre bargaining with me . . . Then she dug a bark handkerchief out of a voluminous pocket. Here. Clean yourself
  up.


  The dozen warriors converged on the Bridge. They wielded branches hacked from cow-trees, their miraculous meat buds smashed away. To Allel, watching from above, the crude clubs
  were symbols of the depressing symmetry of humanitys rise and fall.


  The Bridge was a gleaming parabola plastered with teepees. From the teepees defending warriors emerged, grubby and yelling, brandishing rocks and clubs. Blood splashed over the seamless
  carriageway. But soon it was hard to separate the two sides, but Allel could see that as before the attackers were being driven away.


  The breeze picked up and the great balloon over her creaked into motion, its stitched bark straining. The canvas sling chafed her armpits, and she tended the alcohol burners clustered like
  berries just above her head. The balloon wallowed in the air. Soon its load would be lighter, she thought, uncertain of her feelings.


  Her shadow drifted over the melee, touching fighters, men and women alike, who wriggled together like blood-soaked termites. They looked up in fear or anticipation. She took a small alcohol
  lamp, one of a cluster tied to her belt. She lit the lamp, cut its cord with her stone knife, and dropped the lamp delicately into the defenders muddled line. The lamp flared into flame; a
  toy man ran screaming, his shirt a torch. Another lamp, and another. Cries of anger sailed up at her, followed by whirling clubs. No weapons could reach her, and she dropped her lamps. Then the
  defenders line broke and the battle surged across the Bridge. Teepees crumpled, and old folk screamed. Allel thought she heard her mother shout in triumph.


  Her lamps gone, Allel dropped the pouch and the balloon rose further. She stared up at the Shells complex tapestry and waited for a breeze to take her home.


  She found the teepees air filled with her mothers sweat and dirt. Boyds left wrist was a stump of torn blood vessels and shattered bone. It had been
  cauterized; now Lantil bathed it with milk and tears. Boyd took Allels forearm in a grip that pulsed with pain. Daughter! Your damn bag of smoke worked . . .


  Allel tugged gently, wanting only to be released. Yes. And now youll have to help me build a real machine to cross the Gap.


  Lantil pushed at Allels chest, his liver-spotted hand fluttering like a bird. You should be ashamed to speak to her that way. Cant you see shes hurt?


  But Allel kept her gaze locked with her mothers.


  Slowly Boyd grinned. Wont give up, will you? Determined to prove me wrong. All right. On one condition.


  What?


  Take me, too. Ive done my job here; maybe I want to see the Shell people, too . . . ah . . .


  The pain silenced her. Lantil pulled his daughters blood-spattered head against his chest.


  Allel loosened her mothers grasp, and went to her pallet to start her plans. She lay with her face to the bark wall.


  The whole village turned out for the launch. They nudged each other and pointed out panels on the balloon which they themselves had helped stitch, forgetting Boyds five
  years of bullying.


  Impeded by their harnesses, Boyd and Allel labored at the bellows-like fuel pumps. The great bark envelope filled slowly, throwing swollen shadows in the flat morning light. Allel eyed the low
  Sun warily. Theyd timed their flight to avoid a collisionfantastic though such a prospect seemed. But, she had reasoned doggedly, the Shell was behind the Sun. They were going to fly
  to the Shell. Therefore they could hit the Sun, and had to navigate to avoid it.


  Her harness twitched twice, as if coming awakeand then, with a surprising surge, lifted her. The ground tilted away. People gave a ragged cheer and children chased the balloons
  shadow. Boyd roared and waved her good hand at them. Her crippled arm was lashed to the rigging. Were off, daughter! she bellowed.


  The landscape opened out and swallowed up the huddled villagers. To the north the Atad river curved into view, and beyond the site of their old home Allel could see the glaciers prowling the
  horizon.


  She felt she was floating into a great silent box. The balloons throat occluded the Shells upside-down clouds. She hoisted herself into the rigging to tend the burners, prizing the
  stubby wicks from the resin-soaked barrels of alcohol. Gritty sweat soaked her eyes. Shed insisted they both wear quilted coats despite Boyds protests; she remembered the frozen
  ice-blue bird shed found on Hafens Hill on another summer day, five years ago.


  And sure enough, not many minutes later the dampness at her neck chilled and dried. Her breath caught and soon grew labored. Even the damn air has a Gap here, growled Boyd.
  But you know, this harness isnt chafing so much as it did.


  Allel, too, felt oddly light; she had a sensation of falling. But they rose smoothly into blue silence. Soon they were miles up; clouds dissolved as they passed into them. Their world collapsed
  to a Shell-like map, shutting them out; above and below became symmetrical and Allels stomach lurched.


  Their rate of ascent slowed. The breeze in the rigging grew softer. The craft lumbered, unstable.


  What now? demanded Boyd uneasily. Watch the burners.


  Yes. I wonder ifah. The burners! Quick!


  The balloon was collapsing.


  They worked grimly, dragging themselves into the rigging and cutting away the burning wicks. The envelope crumpled over the doused lamps.


  And Boyd was upside down.


  Or Allel was.


  Her harness was slack. The components of their balloon drifted in a jumble. Boyd thrashed in the air as if drowningbut there was no up to kick towards. Fear showed beneath her
  pale scars.


  But Allel understood.


  Its the middle of the Gap! Allel yelled, exhilarated by her mothers discomfiture. The Shell dwellers live upside down. Up for us is down for them. Did we think
  wed fly up and bump against the Shell like a ceiling? This is the place where up and down cross over! Warm air spilled from the balloon and brushed her face. Ground and Shell were
  enormous parallel plates that careened identically around her. She laughed and swooped.


  But their equilibrium in the weightless zone was unstable, and soon invisible fingers clutched at them. Wind whistled in the tangled rigging and their harness grew taut again. Were
  falling back! Allel cried in disappointment. Boyd struggled to keep her good arm free.


  Now air resistance roughly righted them. The balloon opened out like a parachute but scarcely slowed their fall.


  Boyd roared above the wind: Weve got to light the burners!


  They hunted for flints and cupped their hands around the wicks to keep out the snatching breeze. Heat roared up. Boyd thrust at the fuel pumps while Allel scrambled precariously into the tangled
  rigging to drag at the neck of the envelope, trying to trap all the warmed air.


  Their descent slowed a little. Allels arms ached and her hair whipped at her forehead. The ground exploded into unwelcome details, rivers and hills and trees and pebbles


  She rolled on impossibly hard earth, grass blades clutching at her face. Her blood was loud in her ears. The balloon folded as if wounded.


  In a sunlit meadow, mother and daughter lay amid the ruins of their bark spaceship.


  Sunlight scoured her eyes.


  Allel sat up, blinking, pushing at the knotted remains of her harness. She was surrounded by cool grass and flowers; a brook led to a stand of cow-trees and the horizon was made up of
  heather-coated hills.


  And, as it had always done, the Shell curved over it all like a great blue tent.


  Boyd slept peacefully in a tatter of the balloon. Allel hesitated for some minutes, vaguely fearful of her mothers reaction. Then she found a remnant of a shattered burner and woke her
  mother with a cup of brook water. Boyd sat up clumsily, favoring her bad arm.


  We failed, Allel said.


  Huh?


  Allel pointed at the Shell above them. Look. We must have fallen back. If wed reached the Shell wed see the world up there, a ball of rock, cupped by the Shell. And the land
  would tilt up at the horizon . . .


  Boyd grunted. Sensitive to her daughters mood, she drank in silence. She probed at her limbs. At least were still whole, she rumbled. She looked about.
  Thenunexpectedlyshe grinned. So we failed, did we? Eh?


  She dug her good hand into the ground, and then shook it in Allels face. Look at that! Look!


  At the heart of the clump was a bright orange flower. A Shell flower.


  Allels thoughts swam like fish. Now I really dont understand . . .


  We made it. Were on the Shell! Thats enough for me. Then Boyd followed her daughters gaze upwards, to the roof over the world. Her eyes narrowed.


  Allel said slowly, Above us we see Home, not the Shell. Yet it looks as the Shell does. The two worlds are complete in themselves, yet they arewrapped around each other. Symmetry.
  You see the same thinga Shellfrom whichever world youre on.


  Boyd nodded shrewdly. Well, that much I understand. Like us, eh? Two halves of the same whole. No weak center, no protecting Shell. Just the two of us.


  Allel dropped her eyes, hotly embarrassed. She went on doggedly: But how? If were on the Shell, why doesnt the land curve up like a saucer? Why dont we see Home
  floating up there like a ball? How can it look like another Shell?


  Boyd made a little growling noise, and flung the shard of burner into the grass. A small flock of ice-blue birds clattered off, alarmed. Well, youre the dreamer. Dream up an
  answer.


  Allel lay flat. She rested her head on very ordinary loam and stared up through two layers of clouds. She thought of two worlds, each a ball yet each cupping the other like a shell round a nut.
  How could that be?


  Her vision of her universe was crumbling, like the flaking planet-in-a-box milk painting on that museum wall. She imagined reaching into the box to the truth


  Boyd said gruffly: Well, what now?


  Allel gestured vaguely. Fix the balloon and get home. Weve got to make people understand. Build more balloons and go to the old Cities. Find a way to turn back the glaciers, or fix
  the Sun . . .


  Boyd was staring past her shoulder. Allel turnedthen sat up quickly.


  The boy stood at the edge of the stand of cow-trees. He was no better dressed than they were; teeth flashed in a dark face as he jabbered at them, smiling and pointing and cupping his hands.


  Allel watched, baffled. Whats he saying?


  Boyd bellowed with laughter. I think hes asking what its like living in a saucer.


  Boyd stood up and, with some dignity, straightened the shreds of her quilted jacket. Allel got to her feet, stiffly. Come on, said Boyd. Lets see if his people can
  cook as well as your grandfather.


  They walked towards the boy across the meadow of bright orange flowers.


  
    
      Lethe. I cant believe they fell so far. Theyve become utterly dependent on that artificial biosphere. Theyre reduced to technologies of
      stone and wood


      But they survived, Eve said. Humans survived, even beyond the evacuation of the Xeelee. In a world that cared for them. You could argue this is a Utopian vision . .
      .


      This world of theirs, with the Shell, is a four-dimensional sphere. No wonder they couldnt figure it out.


      I thought of three-dimensional analogies. Allels people were like two-dimensional creatures, constrained to crawl over the surface of a three-dimensional globe. Home and Shell,
      the twin worlds, were like lines of latitude, above and beloweach unbroken, each apparently cupping the other. Just as the diagrams in the City had tried to show
      them.


      But they were capable of understanding, Eve said. After a million years, humans had adapted in subtle ways. Allel had the capacity to visualize, to think in higher
      dimensions. She could have understood, if someone had explained it to her. As those diagrams in the place she called the City were meant to. And in time, she would figure out some of it . .
      .


      They were trapped, I said. In a prison of folded space-time.


      Perhaps, said Eve. Perhaps. But they didnt give up . . .
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  [image: ] A Teal slept through dawn.


  He woke with a jolt. There was the faintest crack of red around the teepees leather flap.


  After all his planning . . . it would be broad daylight by the time he reached the bridge anchor.


  But, he reflected ruefully, there was a certain irony. The dawn had been too feeble to wake himand that was the heart of the problem.


  The Sun was going out. And today Teal was going to try to fix it.


  With a fluid movement he slid off the pallet and stood in the darkness.


  Erwals breathing was even and undisturbed. Teal hesitated; then he bent and touched his wifes belly, his fingertips exploring the mummy-cow skin blanket to find the second
  heartbeat beneath.


  Then he pulled on his clothes and slipped out of the teepee.


  His breath steamed. Dawn was an icy glow; a roof of snow-laden cloud hid all sight of Home, the world in the sky.


  He walked softly through the heart of the little village. The ground was corrugated by mummy-cow hooves. He stepped around piles of bone needles and broken stone tools, past heaps of lichen and
  moss gathered to feed the cows.


  Frost crackled.


  He glanced about uneasily. Nobody knew what he was planning today, and he didnt want to be spotted by any early risers . . .


  But all the dozen teepees were silent. Even the one belonging to Damen, Teals elder brother. If Damen knew what he was up to, hed knock Teal senseless.


  He found himself tip-toeing away like a naughty child.


  He reached the border of the village and began to lope across the tundra, his breathing easier. His even pace ate up the silent miles and the sky was barely brighter when he came to the bridge
  anchor.


  The anchor itself was an arch about the height of a man, made of something smooth and milky-white. The structures original purpose was long forgotten, dating from before the ice. It was
  unimaginably old.


  Now, though, there was a rope tied to the crosspiece. The rope rose from the arch and pierced the clouds, as if it were tethering the sky . . . but, Teal knew, the rope looped on past the clouds
  and crossed space to another world.


  He approached the anchor past tarpaulined bundles of balloon equipment. Huddled around the arch were five mummy-cows. Humming simple songs they picked at the ropes knots with their
  articulated trunks.


  Get away from that rope.


  The great soft beasts cowered at his voice. In their agitation they bumped together, trembling. Their ears flapped and their food teats wobbled comically.


  Finally one of the cows broke out of the group and approached nervously. Pardon, ssir . . .


  The cow was a broad fur-covered cylinder supported on stumplike legs. Her rectangular head rotated mournfully around a single ball joint, and plate-sized eyes looked down at Teal. From the
  center of the blocky face sprouted a bifurcated trunk, and humanlike hands at the ends of the trunks forks pulled at each other nervously.


  The other mummy-cows giggled and whispered.


  Well?


  Pardon, ssir, but it iss . . . needed to move the rope today. It is the Su-Sun, ssir . . .


  I know about the Sun. Listen to me: I need your help. Whats your name?


  Orange, ssir . . .


  Well, Orange, I intend to take up a balloon. Go and fetch the envelope and tackle. You know what that means, dont you?


  Yess. I often help with flightss. But the Su-Sun will come t-too close today . . . The great floppy mouth worked in agitation.


  Thats the idea, he snapped. I dont want to avoid the Sun. Im going up to it. All right?


  The other mummy-cows, startled, whispered together. He silenced them with a glare, his breath quickening. If they suspected he was here without the knowledge of the rest of the village they
  wouldnt help him.


  But Orange was looking at him steadily. The Su-Sun is going out, isnt it, s-ssir?


  You know about that? Teal asked, surprised.


  We live a long time, said Orange. Longer than people. Some of us notice things . . . Today the Su . . . the Sun is orange. But once it was yellow . . . in the da-dayss when
  Allel arrived in the f-first balloon from Home.


  The other mummy-cows nodded hugely, pounds of flesh rippling in their cheeks.


  Teal felt obscurely sorry for the mummy-cows, moved to speak to them, to explain. Even then the world was growing cold, he said. My grandmother crossed the Gap to find the
  answer. After that people were excited enough to build this bridge, so now we can travel between the worlds whenever we like.


  But in the end Allel failed. The Suns still cooling, and she found no answer.


  But you will . . . fix-x it, ssir?


  Teal laughed. If only he could find a human with such imaginationMaybe.


  The dawn stained the sky a little brighter. Soon the village would be stirring; he had to be aloft quickly


  There was an odd shrewdness in Oranges brown eyes. I . . . w-will help you. She turned and made her way to one of the piles of balloon equipment. With her articulated trunk
  she pulled at a bark tarpaulin.


  His heart lifting, Teal shooed the other cows away from the rope anchor and began to check the knots and stays.


  The morning was approaching its murky peak by the time Teal and his unexpected ally had assembled a one-man balloon and attached it to the rope bridge. Teal wrestled with a
  cluster of alcohol burners, directing heated air into the leather envelopes brown gloom.


  At last the envelope rose from the frozen earth, billowing like a waking giant. Orange strained to hold it back; she trumpeted in alarm as she was dragged across the ground. Teal pulled a
  harness round his shoulders.


  There was a gust of wind. The balloon lurched higher and its guide ropes began to scrape up the rope bridge.


  The harness dug into Teals armpits. His feet left the ground.


  Orange fell away, her huge head rotating up to him. Soon the anchor shrank to a cluster of bundles, anonymous in the gray landscape.


  He wriggled in the harness, swinging slowly beneath the envelope. He looked to the south and picked out his home village. It looked like a muddy patch sprinkled with teepees . . . and out of one
  of the teepees came a running figure, shouting like an angry insect.


  Damen, his brother. It had to be. Well, Teal couldnt be stopped now.


  He continued to rise and Damens cries dropped away. Soon there was only the creak of the rigging, his own rapid breath.


  The barren landscape opened out further. It was a dreary panorama of red and gray, starved of color and warmth by the dying Sun. His grandmother spoke of flowers a bright orange, birds as blue
  as iceof hundreds or thousands of people in villages clustered so close they were forced to fight over resources.


  But now colors like blue were only a dim childhood memory to Teal. And there were only a few score people in Teals village, and no one knew how far away their nearest surviving
  neighbors were.


  The low clouds fell on him; the world shrank to a fluffy cocoon. Flecks of snow pattered into his face, and he drew the hood of his leather jacket tight around his head.


  Then he burst into crimson sunlight.


  He gasped at the sudden clarity of the air. Frost sparkled over his cheeks.


  The rope bridge rose from the carpet of cloud below him and arced gracefully across the Gap, a spiders web between the twin worlds. Finally, on the other side of the Gap, it disappeared
  into a second layer of broken cloud . . . a layer belonging to another world, upside down and far above him.


  The landscape of the world abovecalled Homeserved Teals worldcalled the Shellas a sky; it was an unbroken ceiling coated with upside-down seas, rivers,
  forests, ice caps. Teal searched for familiar features. There were threads of smoke: fires warding off the chill, even at noon.


  There was a sound behind him like the breath of a huge animal.


  He twisted around and stabilizedand found his eyes filled with orange light.


  The Gap between Shell and Home was unbroken. The two worlds darkling daylight was begrudged them by a Sun, a mottled sphere a mile acrossa sphere that now twisted and rolled
  through the sky towards Teal . . .


  . . . But it was going to pass miles above him.


  Cursing, Teal labored at his burners. The balloon yanked him upwards, but soon the harnesss pressure began to ease. He was approaching the middle of the Gap: the place halfway between the
  worlds where weight disappeared. He knew that if he continued his ascent, up would become down; Home would turn from a roof to a floor, and the place where Teal had been
  born would once more become the Shell over Home, the world that his grandmothers mother had known.


  The Suns breath became a roar.


  He used a soaked cloth to dampen the burners, trying to hover just below the zone of complete weightlessness. The guide rope creaked; the balloon bobbed in a gust hot enough to scour the frost
  from his face, and he turned to the Sun once more.


  It came at him like a fist. Boiling air fled its surface. His craft tossed like a toy. His eyes dried like meat in a fire and he felt his face shrivel and crack.


  The guide rope snapped with a smell of charred leather. His balloon flipped backwards once, twice, seams popping. He roared out his frustration at the impossible thing


  Then the balloon was falling. He caught one last glimpse of the Sun as it passed above him, splinters of ruddy light stabbing through slits in the battered envelope.


  He fell back through the clouds. Snow battered his scorched face as he labored at the burners, striving to replace the hot air leaking out of the envelope.


  Soon he could make out the bridge anchor site, now surrounded by fallen miles of rope. There was patient Orange running in little agitated circles, and a bearded man standing there hands on
  hips, shouting somethingDamen, it must beand now Damen was running towards the point he would hit, a mile or so from the anchor.


  The ground blurred towards him. He closed his eyes and tried to hang like a doll, soft and boneless.


  The earth was frozen and impossibly hard. It seemed to slam upwards and carry him into the sky, sweeping up the wreckage of his balloon.


  Damen carried Teal to his teepee and dumped him onto a pallet. Erwal ran to them and stroked Teals face.


  Overwhelmed with guilt Teal tried to speakbut could only groan as broken things in his chest moved against each other.


  Damens bearded face was a mask of contempt. Why? You useless bloody fool, why?


  Something bubbled in Teals throat. I . . . I was trying to fix . . .


  Damens face twisted, and he lashed the back of his hand upwards into his brothers chin. Teals back arched. Erwal tugged at Damens arm.


  Damen turned away. He walked with Erwal to the teepees open entrance, speaking softly. He cupped her cheek in his massive hand . . . and then ducked out of the teepee. Erwal tied up the
  flap behind him.


  Erwal . . . I . . .


  Dont talk. Her voice was harsh with crying. She bathed his face.


  He closed his eyes.


  When he woke it was night. His grandmother was watching over him, her face a wrinkled mask of reassurance in the alcohol lamps smoky light.


  How are you?


  Teal probed, wincing, at his ribs. Still here. Wheres Damen?


  Allel rested a birdlike hand on his shoulder. Not here. Take it easy. She laughed softly. What a pair. You, the hopeless dreamer . . . just like I was at your age. And Damen
  reminds me of my mother. A hard-headed, practical, obstinateso-and-so.


  The old womans quaint Home accent was like balm to Teal. He struggled to sit up; Allel arranged the blanket of soft leather over Teals bound-up ribs. Youre not too
  badly hurt, she said. Just a bit flattened. Your wifes left you some broth: boiled-up mummy-cow meat buds. See? Come on, let me feed you.


  Thanks . . .


  Allel pulled a stone knife from her belt. Shed owned that knife all Teals life; Teal knew it was one of the few remembrances Allel had brought with her on her last journey from her
  home world. Now she used the blunt edge of the knife to ladle broth into Teals cracked mouth.


  She worries about you, you know. Erwal.


  Teal nodded ruefully through the food.


  Not good for her in her condition. Allels voice was as dry as a rustle of leaves.


  I know. But I had to go, you know, grandmother. I had to try


  To save the world? The old woman smiled, not unkindly. Yes, just like I was . . . or, she continued, perhaps you are a bit tougher. I crossed the Gap with my
  motherthat was adventure enoughbut Id never have dreamed of challenging the Sun itself . . .


  Allels rheumy eyes peered into the wavering light of a lamp. There are so many differences between Home and Shell. We had no mummy-cows to feed us, you know. Only cow-trees. And we
  spoke a different language. It took me long enough to learn yours, I can tell you, and my mother wouldnt even try . . .


  I wonder if all these differences were intended, somehow. Perhaps the Sun was meant to fail. Perhaps theres a plan to force us to cross the Gap, to mix our blood and toughen
  ourselves


  Teal pushed away the knife and lay back on his rustling pallet. Hed heard all this before. Maybe, but such speculation wont help us find a way out of the trap the
  worlds become. Will it?


  Allel shrugged mildly. Perhaps not. But the alternative is ignorancewhich can only drive you to spectacular suicide. Such as by crashing into the Sun in a leather
  balloon.


  Teal found himself blushing under his blisters.


  Before you can find a way out of the world you need to understand its nature. She wagged a bony finger. Are you prepared to be a little patient, and do a bit of
  thinking?


  Teal smiled and propped himself up on one elbow.


  Allel put aside the bowl of broth and settled herself onto a mat beside the pallet, cross-legged. When I wasnt much younger than you, my mother took me on a long walk to an old
  abandoned City to the north of Home. And there I learned something of the nature of our world.


  The world is a box. We locked ourselves into a huge box to escape from the Xeelee, whatever they are. But the nature of this box is quite remarkable.


  Teal gathered the blanket tighter around his aching chest. Go on.


  Allel pulled up a section of the leather mat beneath her and bunched it into a rough globe. Heres a model of the world. Lets imagine there are insects living on this
  globe. Her fingers trotted comically over the globe; Teal smiled. Theyre perfectly happy in their little world, never imagining the mysteries above or below them. Yes?


  Now. I think the world we came from is a flat place, somewhere . . . else. Just like the rest of this mata flat place that goes on forever, and contains stars and
  Xeelee.


  She pointed at the place where the globe joined the mat, encased in her spidery fist. The worlds must touch, as these models do here. We have to find such a place. A place where you can
  walk out of our world and into the original . . . a door to fold through.


  Teal nodded slowly. Yesyes, I understand. But where would such a door be?


  Ah. Allel smoothed the mat and stretched her withered legs. Thats the question. Surely it could only be in one of the old Cities, at the northern extremes of the
  worlds . . . But nobody on either world knows of anything that sounds remotely like a door. No human, anyway.


  Allel dropped her eyes, wrinkles clustering around her mouth. And theres another question. Sometimes I think it would be better not to find the door. Theres so much
  we dont know about the past. Why not? Suppose its been deliberately forgotten. Suppose we shouldnt try to find out about the world, the Xeelee . . . about ourselves. Perhaps
  its better not to know


  But Teal wasnt listening. What did you mean, no human?


  Allel smiled at Teal. Nobody here pays much attention to mummy-cows, you know. Theyre taken for granted . . . just walking meat and milk dispensers, a source of muscle power . . .
  but they were a real novelty to me when I arrived. And Ive spent a lot of my time listening to their songs.


  But mummy-cows are so simple.


  Maybe. But theyre almost as old as mankind. No? And theyve remembered some things we seem to have forgotten.


  Teal grabbed his grandmothers arm, forgetting his pain. Do they say where the door is? Tell me.


  Not quite. Take it easy, now. But . . . there is a song about a place, somewhere to the north of this world. A place called the Eight Rooms.


  Seven of those rooms are strange enough, the song says. And when youve found your way through them to the Eighth


  What? Whats in the Eighth?


  Allels grooved face was neutral.


  Teal found his mouth gaping. Ive got to go there, he said. Thats what youre telling me, isnt it? I have to find these Eight Rooms. He
  pushed back the blanket.


  Allels thin hands fluttered against Teals shoulders. Now, not so fast. Youre not going anywhere for a while


  Or ever.


  Allel jumped. The new voice was flat and harsh; a massive figure swathed in quilted leather stood over Teals bunk.


  Damen. Teal subsided back with a sinking heart. How long have you been in here? How much did you hear?


  Enough. Im surprised you didnt notice me coming in; I nearly blew the damn lamps out. Damens bearded face was full of stern concern. Grandmother, you
  should be ashamed, pumping his head full of this rubbish. Brother, Im telling you now youre not leaving this village again. Not ever; not while Im alivenot unless you
  get yourself exiled, anyway . . .


  Damn it, man, Erwals a good woman. His voice grew soft with unconscious envy. Yes, a good woman. And shes bearing your kid. You cant go chasing sunbeams
  anymore.


  Allel wiped off her stone knife and began picking at her fingernails.


  Damen squeezed his brothers shoulder with his great mat of a hand. You just work at getting healthy. He stood straight and walked to the teepee flap. Im sorry
  to be so tough, little brother, he said awkwardly, but its for your own good. He pulled the flap closed behind him.


  Allel cackled sardonically. Now, where have I heard that before? People always mean so well . . . but we go nowhere, while the ice closes all around us.


  Teal lay back and stared at the darkness beyond the teepees chimney flue. So thats it. Damen will never let me out of here. A despair as complete as the worlds
  roof settled over him. Its over, then.


  Not necessarily. Allels voice was muffled.


  Teal turnedand then began struggling off the pallet. Grandmother, what have you done?


  The stone knife lay on the mat, streaked with blood. A great gash opened Allels face from temple to throat. The old woman swayed slightly, blood pooling around her neck. Take the
  knife, she said hoarsely. Ill say it was you.


  But . . .


  In my mothers day, theyd have killed you for this, you know? But now, as times have grown harsher, weve had to work out laws to control each other. So theyll
  be civilized . . . Theyll exile you. Just like Damen said. You can go where you want.


  But


  No buts. Ill make sure Erwal is cared for. She slumped forward. Take the knife, she whispered. Do it.


  Involuntarily, she cried out. Blood looped over her mouth.


  Outside the teepee there were running footsteps, lamps, shouts. Teal struggled across the mat and put his arm around the thin shoulders . . .


  . . . and grasped the knife.


  They let him recover from his balloon fall. They gave him a suit of quilted leather, containers for water, flints, a coil of rope . . . they didnt want to think they
  were sending him to his death.


  Although, of course, that was exactly what they were doing.


  On his last night Erwal came to his guarded teepee. She pressed a bundle wrapped in skin into his handsand then spat in his face, and hurried away.


  Teal was twenty years old. He felt something soft dying inside him.


  Inside the skin was his grandmothers knife, cleaned of blood. Teal tucked it into his belt and tried to sleep.


  At dawn, most of the village turned out to watch him leave. Teal stared at the slack faces, the children with limbs like twigs, and beyond them the huddle of shabby little teepees, the piles of
  lichen, a half-butchered mummy-cow carcass. Once, he thought, we could build worlds. We even built this boxworld. Now: now, look at us.


  There was no sign of Damen, or Erwal, or Allel.


  Teal turned away, pulling his hood closed against the cold.


  His feet were already aching by the time he passed the bridge anchor. Thered been no will to rebuild the world-bridge, and the rope lay crumpled amid the frost.


  He felt as if he were walking through a great ill-lit room. Dead heather crumbled beneath his feet, gray in the ruddy gloom. Home, above him, was a mirrored roof as bleak as the ground beneath
  him.


  Wind sprawled across the flat landscape. He walked until his legs were numb with fatigue.


  When night fell he huddled beneath a shriveled cow-tree and sucked sour milk from its bark nipples. Then he buried himself in a rough bed of leaves, clutching the stone knife to his chest and
  determining to think of nothing until dawn.


  There was a rustle under the wind. A warm breath, not unpleasantly scented


  He snapped awake and scrambled backwards out of his nest. In the starless gloom a huge shape hovered uncertainly.


  He held out the knife with both hands. Who is it?


  The voice was ill-formed, soft, and infinitely reassuring. It iss me . . . Orange. I am so-ssorry to wake you . . .


  Teal let out a deep breath and lowered the knife. He found himself laughing softly, his eyes wet. How absurd.


  Orange moved closer to the cow-tree, and Teal snuggled into her warm coat.


  After that he slept for most of the night.


  In the morning he breakfasted from the food teats clustered over Oranges lower body. There were milk and water nipples, and meat buds that could be snapped off, without
  discomfort to Orange.


  They set off just after dawn, with Teal munching on a still warm bud. Orange wore a saddle-shaped pannier into which Teal loaded his meager possessions.


  The morning was chill but comparatively bright, and Home was a shining carpet overhead. Teal felt his spirits lifting a little.


  Orange . . . why did you follow me?


  Your gra-grandmother told me where you were going. So I decided to follow.


  Yes, but why?


  To . . . help.


  He smiled and wrapped a hand in the coarse hair behind her ear. Well, Im glad youre here.


  That evening Orange used her articulated trunk to gather handfuls of moss. She packed his aching feet with it and then licked it off. My . . . saliva has healing pro-properties,
  she said.


  Teal lay back against her fur. Yes, he said. Thank you . . .


  The reddening world folded away, and he slept.


  They came to an abandoned City.


  Teal walked through arches, into low cylindrical buildings. The walls were as smooth as skin and knife-thin, showing no signs of age. But the interiors were unlit and musty.


  They walked on despondently.


  Did grandmother tell you what Im trying to find?


  Yess. The . . . Eight Roomss.


  The trouble is Ive no idea how to get there . . . or even how well recognize it when we find it. Were walking at random.


  Orange hissed, From the ss-stories I have heard, you will . . . know it wh-when you ssee it . . .


  Teal looked at her carefully. Was there a trace of amusement in that clumsy voice?


  What stories? What are you talking about?


  But the huge round face was blank.


  On the fifteenth day . . . or maybe the sixteenth . . . a blizzard hit them.


  It was a moving wall that reached up to the clouds. It turned Teals world to a blur of huge flakes; the air was almost unbreathable.


  We must . . . must keep moving, Orange trumpeted. He buried his face in her snow-laden fur. She wrapped her trunk around his shoulders. F . . . follow me, she said.
  We will find . . . the Eight Rooms . . .


  He closed his eyes and struggled on.


  The storm took days to clear.


  Teal woke to a world silenced by snow. Brushing clear his clothes, he sat up to look around.


  Orange was staring straight ahead, her fingers working in agitation.


  Wha . . . Teal squinted in the direction she was looking, to the red-lit north.


  There was something on the horizon: a patch of darkness amid the snow.


  A structure.


  It was a cube with sides about half as tall again as a man. The walls were unbroken save for a single large door set in the south-facing side.


  The whole thing was hovering about an arms length from the ground.


  The s-songss, hissed the mummy-cow. That iss what . . . the songs describe . . .


  The Eight Rooms, Teal sighed. You were right. Its unmistakable.


  Orange quivered; he studied her curiously. She was paralyzed by fear . . . but shed known where to look. He thought of generations of mummy-cows, used and despised by the people
  theyd been designed to servebut all the time hoarding a knowledge and lore, a kind of courage, of their own.


  He wondered uneasily how much else there was to learn about the world.


  He stumbled to his feet, then patted Oranges flank. Come on, he said. Just a bit further . . .


  Orange wouldnt come closer than a few paces to the structure. Teal approached alone. He knelt in the snow and passed his hand underneath the cube. Must take an awful lot of hot air
  to hold this up . . .


  Teal walked up to the door and pushed tentatively. He found his chest tightening.


  Orange whimpered and buried her eyes in her trunk.


  He opened the door wide. The interior was pale blue.


  Teal hadnt seen blue for a decade.


  Blinking away tears, he climbed into the room.


  They spent the night under cover for the first time since Teals exile. He woke in comparative warmth and took a slow breakfast on water and a cheeselike bud.


  It had taken a lot of coaxing to get Orange to clamber into the room.


  Theres nothing to fearits just a big teepee.


  No, it is-isnt . . .


  Well, maybe not . . .


  Now she huddled uncomfortably at the center of the floor, standing in her own muddy footprints.


  Teal inspected the room. Hed found it empty save for a thing like a lamp bracket attached to the ceiling. There were doors leading out from all four wallseven hatches in the floor
  and ceiling.


  The doors watched him like blank eyes.


  He ran his hands over the blue walls. The material was warm, slightly yieldingdisconcertingly skinlike. He thought of stroking his wifes belly through a soft leather blanket.


  He pushed the image away.


  He took his coil of rope from Oranges pannier. He tied one end round his waist. Here, he said. Dont let go of this. If you dont hear from me . . . after
  a while, try to pull me back. Do you understand? And whatever happens, go back and tell my grandmother what youve seen. All right?


  The great head dipped. He stroked her trunk, once.


  He turned to the door opposite the entrance to the cube. Orange shivered as she watched him. Now then, he thought, logic tells me theres nothing beyond this door. Only
  another way out, to the snow.


  Right?


  He pushed at the door. It swung back smooth as a muscle.


  There was another room beyond. It was like a mirror-image of the first: bare walls, single light pendant, doors all over it


  Maybe it really was a reflection.


  No, that was stupid. He looked back at the trembling brown hulk of Orange. There was no Orange in the second room . . . and no Teal, for that matter.


  He stepped through the door.


  Well, the floor felt solid enough . . . and the air was justair.


  All his intuition told him he should have been hovering at waist-height somewhere outside the boxlike structure. Instead, here he was . . .


  He laughed. So Allels old song had been wrong. The wonder of the second room wasnt in what it contained, but in the fact that it was there at all.


  Pulling the rope of twisted leather behind him he pushed at the door in the left-hand wall of the second room. Beyond was a third room, another copy of the first.


  He decided he wasnt surprised.


  More confidently he walked through the third room and pushed at the door to his left. Beyond this hed presumably find a fourth room, making up a square array of rooms, and then he could
  turn left again to find his way round the square back to Orange


  The fourth room wasnt empty. It contained Orange. He was looking at her left side; she held a grubby rope that stretched forward through an open door.


  She turned her head to him, eyes wide with astonishment.


  He jumped back, trembling. Could he have miscounted the rooms?


  His mind racing, he took Allels knife from his belt and placed it gently on the floor inside Oranges room. Then he walked back through the third and second rooms.


  In the first room, Orange was facing him. Take it easy, he murmured abstractedly to her. Its all right . . .


  The door to her left was ajar. A stone knife lay on the floor, just inside the first room. He walked across to pick it up, tucked it into his belt.


  Well, it felt real. Were there two knives now?


  He walked around to the third room again. The knife beyond the door was gone . . . of course.


  So there was no fourth room to make up the square.


  He sat on the bare floor of the third room and closed his eyes. If he wasnt careful, the strangeness of the place was going to overwhelm him.


  He opened his eyes. He looked speculatively up at the hatch set in the ceiling of the third room. Surely he would break out of this odd cycle if he climbed up another level.


  He stood up straight. The lamp fitting was just out of his reach, but he found that if hejumpedhe could just grab it with both hands.


  He hung there for a moment, gently swinging, the burn scars around his chest itching slightly. Then he arced backwards, swung both feet forwards and slammed them into the roof hatch.


  It fell back with a soft thump. Another swing, one-armed this time, and Teal had grabbed the edge of the hatch-frame. Then it was simple to haul himself up into the room. Oranges rope
  trailed after him.


  The fourth room was emptyanother copy of the first, with the usual lamp fitting and the six exits. He took a few deep breaths and let his heart rattle to rest; and then, with a kind of
  confidencesurely there was nothing else that could be thrown at himhe strode forward and pushed open a door.


  He almost cried out.


  Through the door in the wall he was looking into the first room againbut the whole room was tipped on its side. Orange looked as if she was clinging to a wall, a huge hairy spider. A rope
  trailed from her trunk out of a door ahead of her.


  He shoved the door closed hastily, fighting back a sudden wave of nausea. Suppose hed stepped forward . . . surely sideways would suddenly have become down, and he would
  have fallen full-length onto poor Orange. And if shed looked up as he stood there, would she have seen him sticking sideways out into the air like an outstretched arm?


  He didnt even try to work out the explanation this time. With some reluctance he turned and walked across to the door opposite Oranges. What next? Unconsciously he pulled his stone
  knife from his belt.


  He opened the door.


  It was the Eighth Room.


  For the first time in a hundred thousand generations, starlight entered human eyes.


  Orange had no way of telling the time.


  She couldnt even count well enough to keep track of her thumping heartbeats. Holding her rope she hummed a song to herself.


  She sang it over and over, ever faster.


  The rope had been slack for too long now, surely. Trembling, she shuffled to the open door and fanned out one great ear.


  Silence.


  Was he dead?


  Her hands slipping in anxiety, she began to pull the rope towards her. There was a weight at the end that moved unevenly


  and then there was a bump and a slackening of the rope, as if the weight had fallen a considerable distance.


  She waited, urging the silence to yield up its secrets. But she didnt dare go beyond that door.


  She began hauling at the rope again. Now it moved easily. At last Teals limp form came through the door, still clutching his grandmothers knife.


  His eyes were open. They stared through her, and the walls, at . . . something that made her shiver.


  She gathered him to the warmth of her underbelly and bathed his face with antiseptic saliva, longing for him to wake.


  She waited in the alien place for days.


  Teals breath was even but his eyes never flickered. Hunger growled in her own belly. Soon she wouldnt even be able to feed him . . .


  Finally she wrapped his face in his hood and, with difficulty, loaded the man and his tools over her broad back. With her delicate fingers she pried open the entrance.


  She emerged into a blizzard.


  Keeping her trunk arched back over her precious cargo she battered her way through the storm, stumbling as her great stumps of legs buried themselves in drifts and slurries.


  The blizzard wouldnt stop. She found she couldnt even detect the passing of night and day.


  Finally she sank to her knees, exhausted. She lowered Teal to the snow. His lips were gray.


  Snowflakes like flat stones battered unnoticed at her huge eyes. So she had failed, and Teal would die . . .


  She raised her trunk and bellowed out her defiance. Then she searched among Teals effects for his stone knife.


  Standing away from Teal, she held the knife in both her hands, point towards her, and worked her fingers around the handle.


  Then she jerked the point backwards into her chest and ripped it down her underbelly, as far as she could reach.


  The pain was astonishing. It didnt seem fair.


  She dropped the knife and wrapped her hands around the slit flesh. Then she shuffled towards Teal, leaving a streak like a bloody snail.


  She covered him with her ripped body, let the soft stuff inside gush over him. With the last of her strength she held her head high, to make sure all of Teal was tucked inside her. Then she let
  go. Her head slumped forward, and now the snow was as soothing as her mothers trunk had once been.


  Her body had been designed, from the cellular level up, to serve humans; and now, she knew, it was performing one last miracle. Oxygen-bearing blood would bathe the shocked man like amniotic
  fluid, while her internal organs, now independent semi-sentient creatures, would cluster round him in this ultimate emergency and cradle him against the cold for as long as he needed.


  She felt her thoughts break up and crumble.


  Her mother came towards her across the snow. She was carrying a Sun on her back, but it wasnt orange, old, failing like the real Sun. It was yellow, and it melted the snow.


  Allel heard the shouting from the gloom of her teepee.


  Nobody shouted these days. With the Sun never brighter than the twilights of her youth, there wasnt much to shout about.


  Except . . .


  She unhinged her stiff old legs and rose from her leather mat. Outside, Home was a bloodstained raft floating over the landscape. The Sun was bright enough to sting her watery eyes, and the
  breeze pricked at the scar bisecting her face.


  All the excitement was at the north of the little settlement. She saw her grandson Damen standing there, massive and obstructive. A few other villagers were walking towards Damen, dull curiosity
  brightening their drab faces.


  Someone brushed past Allel: Erwal, Teals wife. When she realized what was happening Erwal began to run.


  It was him. It had to be. Hed survived, and returned. Allel hobbled over the icy mud.


  Damen heard Erwal coming. He turned and spread his arms to catch her. No! Ignore him. Dont hurt yourself anymore . . .


  Beyond them a silent figure stood alone. Allel squinted, but found it hard to make out a face.


  Erwal shook her small fist. Keep away from here. Keep away! I lost my baby because of the hurt you caused me, you . . . madman. Keep away from me. Then, deliberately, she pulled
  Damens head down towards her and kissed him full on the lips. Teal watched this with no sign of emotion.


  Damen wrapped his arm round Erwals shoulder and turned to Teal. Youll have to stay away, brother, he said sadly. Theres nothing for you here.
  Youre an exile.


  Allel came alongside Damen, gasping with the exertion. It was the furthest shed walked from her teepee since her injury. Why? she asked. Why bother, Damen? Hes
  lost his family alreadylost everything. What more can you do to him? She looked around at the dozen or so villagers clustered around them. They were an array of shabby indifference,
  their eyes large and slack in malnourished faces. A baby cried feebly at its mothers shriveled breast. Were at the end of things. Who cares anymore?


  Damen frowned doubtfully. Then he turned and led Erwal away.


  The other villagers drifted back to their chores.


  Allel was left alone.


  In the gathering darkness Teal was obscure . . . changed. Allel walked towards him, wrapping her skinny arms around herself.


  Tell me what you saw. Tell me what was in the Eighth Room.


  Teal smiled.


  The far wall of the Eighth Room had been a great window, he said. Hed stepped cautiously through the doorand then the other sides of the cubical room had faded to
  clarity.


  Dressed in skins, and brandishing a stone weapon, a human being once more stared out of a cave at the stars.


  The stars were points of light unimaginably far away . . . much further than the distance between Shell and Home. He turned around and around, stepping over the rope that led back to Orange.
  There was no sign of the world hed folded out of; the crystal box was suspended in space.


  Gradually he began to make out patterns.


  There was a great ball of stars over there on the right, neat as a mummy-cows meat podbut he guessed that this star pod was bigger than a million of his worlds. Above his head
  there were fragments of a cubical lattice, draped with wisps of violet gas . . . and behind him, most spectacular of all, a sextet of varicolored stars that rotated visibly around an empty center.
  Great arches of fire leapt between the sisters surfaces.


  There were loops of stars, knots of stars, stars in sheets like the cloaks of a god.


  He remembered Allel describing the stars in the old days, randomly scattered like seeds. Well, since humans had hidden away, someone had rebuilt the Universe.


  . . . Something moved past the stars. And again


  Nameless objects, black as night, were moving around him. They stroked at this fragile container like the hands of a huge parent.


  He felt no threat. There was a sense of reassurance, of welcome, in their gestures.


  I was meant to be here, he realized abruptly. Allel was right: the world is freezing by design. It spat me out, and these creatures have been waiting for me.


  The half-dozen shapes now drew away from his box and gathered together in a great blur transiting the stars. They moved past and through each other, ever faster, weaving themselves into a tight
  knot of darkness


  and then, in a sprinkle of prismatic light, they shot away to . . . somewhere else.


  Theyd finished with the Universe, abandoned it. But theyd left something behind.


  It was a ship. It nuzzled against his box, a great shell big enough to hold his village and a hundred more. The Universe would be his.


  The stars began to spin like sparks in a fire. They tilted, overwhelming him.


  His next memory was of crawling out of the corpse of the mummy-cow.


  Allel shifted her weight between her stiff legs. Xeelee ships, she croaked. Thats what you saw. Ships like plucking fingers. She coughed
  feebly, feeling the cold of the dying day sink into her flesh. Listen. I know what youve sacrificed to do this. I know youve lost everything important to you . . . But, Teal,
  youve saved us all.


  She reached out a hand to her grandson.


  Teal didnt react. Allel dropped the hand nervously.


  You knew what Id find, didnt you? Teal asked coolly. You suspected the truth of our historythe completeness of our defeat by the Xeelee.


  Allel sighed, and folded her arms over her concave chest. Yes. The truth about the past has been hidden from us so long and so well that it had to be painful. The story I learned when I
  was young was comforting: the Xeelee as marauding monsters bent on destroying us; our valiant fight and honorable defeat. A comforting myth.


  Ive thought hard about that story . . . and seen past it to the truth.


  We were a weak and foolish race. We attacked the Xeelee, unable to bear their superiority. We were defeated. But we would have kept on attacking them until we were destroyed.


  And so the Xeelee locked us away like destructive children . . . for our own good. Just like an elder brother, eh? Its not easy to accept.


  No, it isnt, Teal murmured. We didnt build this world to save us from the Xeelee. The Xeelee built it to save us from ourselves.


  Allel studied his empty face. She thought of seeing the stars: of waking in a place without a roof over the world.


  But, of course, the frozen lands to the north made the stars as unattainable for her as her own lost youth.


  Well. She wiped dampness from her eyes. Come to my teepee. Ive got food. And blankets.


  She turned and began to hobble back to her home.


  There was a transparent box, half as tall again as a man. It hung in space, in orbit around a cooling white dwarf star, apparently forgotten and purposeless. It would have had
  no conceivable significance in the long twilight of the Universe . . . if it had not occupied the site of Earth, the long-vanished original home of man, long consumed by its own sun.


  A Qax had once visited the site. It was puzzled. The box was evidently one three-dimensional facet of a hypercube, extending into folded space. Perhaps it was a gateway, an interface to some
  pocket Universe. Such things had been constructed by the Xeelee elsewhere in the Galaxy.


  But why here, in the ruined cradle of humanity?


  The Qax had placed quantum-inseparability markers around the box. The Qax were linked to the markers by single quantum wave functions, ghostly threads that stretched across light years, and they
  had scattered millions of markers over the spaces once inhabited by humans.


  At last the human called Teal walked into the box. He stared, openmouthed, at the stars. He was gaunt, filthy, and dressed in treated tree-bark; a rope tied to his waist snaked around a corner
  and into another Universe. After some time the rope grew taut and Teals limp form was hauled away.


  The inseparability markers blared their warnings. A Qax hauled itself like a spider along the quantum web to the boxbut it arrived too late; the box was empty. The Qax hissed, settling
  into space like condensing mist.


  With a patience born of millions of years it prepared to wait a little longer.


  The event spread like a soft blue dye through the linked quantum phenomena which comprised Pauls being. At the site of Earth there was a human once more: but a human
  alone, weak, tired, close to dissolution. Paul, godlike, pondered the implications for an unimaginable interval.


  Then he came to a decision. He reconstructed his awareness; a quantum jewel danced against the clear walls of the Eighth Room.


  History had resumed.


  
    
      Allel was right, I said. The defeat, the imprisonment, by the Xeelee was complete. Unbearably so. What a humiliating scenario.


      Perhaps. Humans as Eloi, to the Xeelees Morlocks.


      . . . . Eloi?


      Never mind. Another prophecy, much older than mine . . .


      Inside the hypersphere cage, the human story seemed over. But the rhythms of life persisted, and with them the unwelcome urge to survive . . .
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  [image: ] Erwal pushed out the greased flap of the teepee. Hot, humid air gushed into the blizzard, turning instantly into
  fog.


  Damen, dozing, grunted and burrowed more deeply into his pile of furs.


  Erwal pulled her mummy-cow furs more tightly around her neck and stepped out into the snowit had drifted some three feet deep against the teepees wallsand smoothed closed
  the flap. Clutching her slop pail she looked about in bewilderment. The world seemed to have collapsed to a small, gray sphere around her; rarely before had she seen snow so heavy. The flakes clung
  to her eyelids and already she could feel the down on her upper lip becoming stiff with cold. Dropping her head she began her struggle through the blizzard.


  Somewhere above the clouds, she thought wistfully, was the Sun, still winding through its increasingly meaningless spiral between the worlds.


  Already the snow had soaked through her leggings and was beginning to freeze against her skin. With a sense of urgency she forced her legs through the snow, dragging the slop pail behind her.
  Soon she was out of sight of the teepee; the rest of the village remained hidden by walls of snow, so that she had to make her way by memory alone.


  At last she reached the villages central stand of cow-trees. She leaned against a tree for a few minutes, sucking at air that seemed thick with the snow. Then she began to dig with her
  bare hands into the drifts at the base of the tree, finally exposing hard, brown earth. She dumped the contents of her slop pail against the roots of the cow-tree and stamped the waste firmly down
  against the wood. Then, wearily, she straightened up and began to select some of the trees more mature buds, filling her pockets. The meat buds were small, hard, anemic; she bit into one,
  tasting sourness.


  A villager approached through the storm. At first Erwal made out only a blur of rags against the snow, but the villager noticed Erwal and leaned into the wind, making towards her.


  Erwal shouted: Good day!


  From within a voluminous hood there came a muffled, brittle laugh; then the hood was pushed back to reveal the thin, pretty features of Sura, wife of Borst. Its hardly that,
  Erwal. Sura had dragged her own slop pail across the drifts; now she dumped her waste alongside Erwals. As she worked Suras shapeless fur blanket fell open and Erwal made out a
  bundle suspended over her thin chest, a sling of skin from which protruded tiny hands, a small, bare leg. Erwal frowned; the babys exposed flesh seemed blue-tinged.


  Once Sura had finished Erwal held her head close to the girls. How are you, Sura? How are your family?


  Borst is ill. Sura smiled, her eyes oddly bright. His lungs will not clear; he has been barely able to stand. Absently she patted the bundle against her chest.


  Sura, will you let me visit your teepee? At home there is only myself and Damen . . .


  Thanks, my friend, but Im sure I can manage. Again that bright look entered the girls pale eyes and she brushed a wisp of hair back from a high forehead. The
  child is a burden, but shes such a comfort.


  Im sure she is, Erwal said evenly. The pain of her own lost childstillborn soon after Teals first mysterious voyage away from the villagewas too long
  ago to mean anything now, and the dismal fact that she and Damen had proven unable to bear another child had come to seem trivial compared to the huge, greater tragedy sweeping down over their
  little community.


  How is the baby? Will you allow me? . . . Erwal opened Suras blanket just a few inches, tenting the flaps so that the snow was kept from the child, and ran her fingers over
  the hot bundle. Sura looked on, a vacant smile hovering about her mouth. The childs breathing was rapid, ragged; the tiny hands were as if carved from ice. Sura, you must take the
  child indoors. Keep her covered. I am afraid her limbs are frozen


  She needs air, Sura said, her voice high. Its so musty in the teepee.


  Erwal stared into Suras eyes. Her skin was smooth but her eyes were ringed with dark shadows. Sura was little more than a child herself. Sura, Erwal said urgently,
  you arent thinking clearly. The child is too cold.


  The shallow smile evaporated. Sura brushed Erwals hands away resentfully, and began to paw at the baby. Shell be all right. She cupped one tiny hand in her own and
  began to rub vigorously.


  Sura, take care, I beg you.


  She just needs to get warm


  There was a soft crackle, as if a thin crust of ice had broken.


  It was a sound that Erwal knew she would remember to her dying day.


  Suras head jerked down; her jaw seemed to be swinging loose, the muscles in her cheeks slack. Erwal, watching in horror, felt as if she would faint; it was as if she saw the whole
  tableau, Sura, the child and the snow, from a great distance.


  Sura opened the hands which had cupped the childs. Detached fingers lay like tiny jewels on Suras callused flesh. The child whimpered, stirred against its mother. Sura jerked her
  hands back, so that the frozen pieces of flesh fell to the snow. She pulled her blanket tight around her and ran, oblivious to the drifting snow.


  Erwal bent and scooped up the tiny fingers, the fragments of palm and wrist.


  When she returned to the teepee, Damen had woken. Wrapped in a blanket, he held a pot of water over the fire with wooden tongs, and he scowled at the draught Erwal made. The
  smoke from the fire, disturbed, swirled around the teepee walls in search of the vent at the apex.


  Erwal, wrapped in her furs, felt like something inhuman, a gigantic animal intruding into this place of warmth. She pushed away the furs, hauled off her frozen leggings and huddled near the
  fire; Damen wrapped a heavy arm around her until the shivering stopped. When the water boiled Damen poured it over fragments of mummy-tree bark. Erwal sucked at the thin, steaming tea.


  Then she opened her hand.


  Damen picked up one tiny finger. His face gray, he studied the tiny nail, the knuckles bloodless termination. Then he took the rest of the fragments from Erwal and dropped them into the
  fire. Whose child?


  Borst and Sura; I met her at the tree stand with her slops. I have to go to her, Damen.


  Do you want me to come?


  . . . No. Its best if I go alone, I think. You keep the teepee warm. She drank her tea, deeply reluctant to don her furs once more. Damen, we cant go on like
  this. Every year is worse than the last. I suspect the trees are starting to die, and even the mummy-cows arent immortal.


  I know, love. But what can we do? We have to survive until the Sun recovers, and then


  But what if it doesnt recover? Its been failing since your grandmothers day. Allel told us so herself. And nowDamen, its only early autumn, but the
  blizzard out there is blind; if were not careful the teepees could be snowed over before the winters out. She shivered, imagining tiny pockets of warmth lost in the snow, the
  humans within suffocating, cooling, calling to each other.


  The Sun will recover, Damen said wearily.


  She said urgently, But we dont have to wait here to die. Teal said


  No. He shook his massive head, his gray beard scraping over his chest.


  But he told us there was a way out of here, she insisted. The Eight Rooms. He found them, saw them. Your grandmother believed him.


  Allel was a foolish old woman.


  And Teal returned there. He said hed leave a trail for the rest of us. Maybe if


  He wrapped both arms around her. Erwal, my brother was crazy. He hurt you, fought with me . . . He lost his life for nothing But now its over. Hes gone,
  and


  What if he survived?


  Erwal . . .


  She sighed, pulled herself away from him, and began to haul her leggings over her still-cold feet.


  Damen sat in silence, staring at the fire.


  As she pushed through the snow Erwal heard odd snatches of song. The melodies, soft, harmonized and sad, were fragmented by the wind, and at first she thought she was dreaming.
  Then Suras teepee loomed out of the snow. Before it she made out a series of low mounds about as tall as she was. Occasionally a trunk would lift out of a mound, the two very human hands at
  its bifurcated tip twisting together, and slowly the songs grew clearer.


  At last Erwal recognized the ancient chants of the mummy-cows.


  Five cows, almost the villages full complement, were grouped in a tight circle about a sixth; the latter lay at the center of the circle, and Erwal saw that some viscous fluid had leaked
  from its bulk into the snow. She pushed back her hood. Sand? Are you here?


  One of the mummy-cows lifted her head; under a cap of snow a squat, cylindrical skull rotated on a neck joint and plate-sized eyes fixed on Erwal. . . . I amm-m hhere, Err-waal . .
  .


  Erwal fixed her fingers in the shaggy fur covering Sands muzzle. Since Erwals childhood, Sand had been her favorite. Whats wrong? Why are you gathered
  here?


  Sand moaned and scuffed with delicate fingers at the snow before her. It iss-s Cale. We are . . . s-singing for her . . .


  Singing? But why? . . .


  Sand closed her eyes.


  Erwal turned to inspect the body at the center of the group. Cale was silent, utterly motionless, and when Erwal pushed her fingers through the fur she felt only a diminishing warmth.


  How could this have happened? The mummy-cows rarely reproduced these daysthere was too little fodder for them to generate the growth requiredbut they were virtually immortal. She
  walked around the fallen cow to the patch of moisture she had noticed earlier. She bent and touched the stuff. It was blood. Crouching, she probed upwards at the mummy-cows belly, exploring
  the soaked and matted fur. There was a tear in the flesh, a gash at least two feet long that was sharp and clean; performed by a stone knife.


  She took deep breaths of the chill air; then she forced herself to reach forward, lift aside the flap of cut flesh, push her hands into the glistening stuff inside the cow.


  She found a still, cold form. Snakelike entrails had coiled around the body in a hopeless attempt to keep it warm. Exploring by touch, Erwal found the tiny buds, hard as gristle, which had begun
  to grow to replace the childs lost hands.


  Shes dead, isnt she?


  Erwal withdrew her arms, rubbed snow over them to clean them, tucked them once more into her clothes. Sura stood beside her, her arms loose at her side. . . . Yes, Sura. Im
  sorry.


  It worked for your husband, didnt it? Teal, I mean. That mummy-cow he took to the Eight Rooms kept him alive by opening herself up . . . I suppose you despise me because I have
  killed a cow. Sura sounded resigned, no longer caring. Will you punish me?


  Erwal stood. No, Sura. I understand.


  You do?


  You were trying to save your child. What more can any of us do? What else is there? Come on. She took Suras unresisting arm. Lets go to your teepee.


  Yes, Sura said.


  On the first clear day of the tepid spring the villagers filed in silence to a low hill a mile from the village. After months in the fug of the teepees Erwal took deep breaths
  of the cold, fresh air, and felt the blood stir within her. She looked around with renewed interest. It was a still, windless day; above her the lakes and rivers of Home shone like threads in a
  carpet. The ruddy light of the Sun was almost cheerful, and frosty snow crackled beneath her feet. She tried to imagine what it must have been like in the days before she was born, when the Sun was
  yellow and so hot that, even in spring, you could discard your furs and leggings and run like a child in some huge teepee.


  At the top of the hill orange flowers were struggling to blossom through the permafrost. The villagers gathered in a rough circle around the flowers; some clasped their hands before them, others
  dropped their heads so their chins rested on their shirts of fur. Damen stepped into the middle of the circle. Were here for those who died in the winter. His voice was flat
  and lifeless. Without ceremony he intoned a list of names.


  . . . Borst, husband of Sura. Brought down by fluid in the lungs. A girl, daughter of Borst and Sura; the frost attacked her flesh in the blizzards . . .


  Numbly Erwal counted the names. Twenty-two in all, mostly children. She glanced around the silent group; there were surely no more than a hundred souls left. Already, she knew, the outer
  portions of the village had been abandoned, so that their homes were encircled by silent, ruined teepees.


  There were hardly any old people left, it struck her suddenly. In fact, she and Damen were the old people now. Who would be the last to go? she wondered morbidly. Some child, crying over the
  cooling bodies of its parents?


  At that moment her resolution crystallized. With or without Damen, she had to leave this place.


  Damen finished his list. After a brief, gloomy silence, the group broke up and returned to the teepees.


  Twenty-five adults decided to commit to Erwals plan. With their children, thirty-seven people would travel with her.


  They gathered at the edge of the village. The split families and parting friends found little to say in the way of farewells. Erwal, with the assistance of Sura, made final adjustments to the
  harness around the neck of Sand, the one mummy-cow they were to take. To the harness was attached a broad pallet piled with furs, blankets and cow-tree buds. The rest of the expedition, spare
  clothes heaped on their bodies, looked on in subdued silence.


  I dont know what to say.


  Erwal turned. Damen, thick arms folded, stood watching her. Damen, dont even try.


  He frowned. Prides an odd thing, he mused. I should know. Ive been proud, and stubborn. Pride can make it hard to admit youre wrong, no matter how
  misguided you come to realize


  Erwal laughed, not unkindly. I should swallow my pride, admit my mistake, should I?


  He looked hurt. Erwal, you could die out there.


  But I believe wed die here. She touched his arm, ruffling the mat of thick black hair which grew there. This expedition needs you


  But I need you.


  It was as if the Sun had broken through cloud. Struggling to keep her voice steady, Erwal said, Youve picked the damnedest time to say such a thing.


  Im sorry.


  Deliberately, with a sense of pain, she turned her head from him. Its time to go.


  Where?


  You know where. To the north. The way Teal described. A journey of a few days, following his markers and directions, to the Eight Rooms.


  He snorted. Following the babble of a mummy-cow and a madman?


  Damen, dont spoil this. She studied him, desperate to hold on to these final traces of warmth. I know what Im doing.


  I know. Im sorry, Erwal; weve been over all of this before, havent we?


  A hundred times. She smiled.


  . . . I wish you well.


  She hugged him, feeling the rough fur of his shirt under her bare forearms. And I you, love.


  I wont see you again.


  . . . Perhaps if I find what Im looking for Ill be able to return for you.


  He held her away, his face hard. Sure you will.


  With that, they parted.


  With gentle encouragement the mummy-cow began its lumbering motion, the laden pallet scoring tracks into the hard ground. Erwal walked arm in arm with Sura. She turned back until the village was
  out of sight; for long after she was gone, she suspected, the dark bulk of Damen would be stationed at the edge of the village, hoping for her return.


  A short, round-faced man called Arke walked with Erwal. This winter, he said, I lifted the body of my wife out of the teepee and into the snow. I had to
  wait for the thaw before I could bury her in the cow-tree stand. I barely know what youre talking about with your stories of stars and ships, Erwal, but I know this. If Id stayed at
  home Id surely have died. At least with you Ill die trying to find a way out. And, he finished doubtfully, you never know; we might even succeed.


  Many of her fellow travelers, Erwal suspected, had been motivated to come by much the same mixture of desperation and doubt; and yet they had come. And, as they walked, Erwal sensed a mood of
  optimism generated by the very fact of their motion, that they were doing something.


  But winter came early in the north.


  The winds hit them first, so that the children, wailing, were forced to stumble along clinging to the fur of the cow, who sang them simple songs. Then snow followed, and the march became a grim
  haul across a featureless plain punctuated by nights huddled in a single, shivering mound under a layer of blankets.


  Erwal had memorized the list of directions which Teal had given to the village, and she was as sure as she could be that she was not leading her party astray. But on the more difficult days she
  was constantly aware that she was hardly equipped to serve as the leader of such an ambitious expedition; and when they entered the mouth of yet another blizzard she found tears leaking from her
  freezing eyes, and she wondered if she was guiding these people to their deaths.


  Then, one day, Sura came pushing through the snow drifts. She grinned, excited, holding up a faded rag. Erwal, tired and bemused, pushed snow-speckled hair from her eyes and took the object from
  the girl. It was a strip of mummy-cow hide. Roughly cut and uncured, the strip had been frozen before it had a chance to rot; and it was tied with a double knot.


  Teal, Sura said. This is one of his markers, isnt it? I found it tied to a dead cow-tree, just over that ridge.


  Erwal stared at the battered little artifact. Yes, its Teals. Call the others and tell them.


  The find of the marker was treated as a great triumph, and the travelers drank Sands milk with an air of celebration. They approached Erwal and touched her arms and shoulders,
  congratulating her. Erwal felt oddly distanced from all this. After all, they had only confirmed that they were on Teals patha path which, as Damen had repeatedly pointed out, might
  lead only to madness or death.


  But she kept such thoughts to herself and did her best to join in the celebrations.


  After a rest, they struggled on into the teeth of the wind, making headway as best they could.


  They made a makeshift camp in the heart of another blizzard. They burrowed together in the snow, faces buried in their furs.


  In the dim morning light Erwal was shaken awake. Thick with sleep and unwilling to leave her warm nest she slowly opened her eyes. Sura was bending over her, her cheeks flushed under spots of
  frostbite. Erwal, were there!


  What?


  The Eight Rooms! Its just as Teal described. Come on!


  Erwal pushed her way out of the snow. Her knees and hips ached. All around her, people were emerging from their snow cocoons. She rubbed a little snow into her face, then took a mouthful of the
  crumbling stuff and let it melt on her tongue.


  For once it was a clear, still day. The snow lay in great mounds to the horizon, and the desolate landscape was punctuated only by the defiant remnants of cow-treesand, on the northern
  horizon, by a building. Erwal squinted, straining to see in the dim daylight. It was a large, plain box, just as Teal had described.


  The Eight Rooms.


  Her party began to make for the artifact. The children ran whooping, the adults hurrying after. Erwal thought of cautioning them to be careful; but she stopped herself, almost amused. What
  precautions were there to take? Either the Eight Rooms would save their lives . . . or they would have to turn back, try to reach the village before the worst of the winter set in, and wait,
  exhausted, for the cold to kill them.


  Either way there wasnt much point in being careful. Stiffly, Erwal made her way through the snow to the Eight Rooms.


  The children were soon clambering in and out of an open doorway. Erwal paused some distance from the structure and studied it carefully. She recalled Teal describing his shock at seeing how the
  building floated, unsupported, a foot in the air; and, bending down, she saw a strip of snowy land beneath the Rooms. She frowned, puzzling at her own unstartled reaction. What was the great
  wonder? Every child heard stories of how powerful the ancients had been, of how they had built the very world humans lived in; why should a box floating in the air be such a surprise?


  She sighed. Perhaps she simply wasnt very imaginative. Briskly she approached the Rooms, paused only briefly at the doorway, then stepped up and over the foot-high sill


  and nearly fainted as she entered warm, still air. She felt blood rush to her face, and, seeking support, she reached out to a walland pulled her fingers back, shocked. The
  material of the wall was warm and soft, like flesh. Arke joined her, running a callused palm over the wall. Isnt it remarkable? Perhaps this whole building is a living
  creature.


  Yes. Feeling stronger she turned and surveyed the Room. There were hatchlike doors in all four walls, and in the floor and ceiling; through each door she could see people in other
  Rooms running fingertips over the walls, their expressions slack. Its very strange . . .


  . . . Wait a moment. Rooms beyond each door? But this one Room was big enough to fill up the cube she had seen from outside, so that beyond the doors should be only snow or sky . . .


  And yet there were Rooms where there was no space for them.


  Vaguely she remembered Teals impatient descriptions of how the Rooms were folded over each other, and briefly she struggled to understand. Then she sighed, deciding to put the mystery of
  the folded-up place out of her mind. If it didnt bother the children, why should it bother her?


  Arke went on, Erwal, weve done well, even if we go no further than this. We are warm and dry, and we still have the mummy-cow for food. We could stay here, bring the mummy-cow
  inside, allow the children to grow . . .


  But thats not why we came here, she said, suddenly impatient. Teal went further. She looked up, recalling how Teal had described climbing up through the roof
  hatch. Come on, she told Arke. Help me up.


  Arke allowed her to climb onto his shoulders; soon others, already in the upper Room, were pulling her up through the hatch/door.


  The upper Room was just like the first, with light from nowhere filling the air. A few adults stood here, looking lost. Silently she climbed to her feet. She tried to picture Teal as he had
  taken these steps. Straight ahead from the hatch in the floor, he had said, and push at the door . . .


  Beyond the door was the Eighth Room. It was shaped like the rest but its walls were clear, as if made of ice.


  Beyond the walls was a black sky sprinkled with tiny lights.


  There was a body on the crystal floor.


  Arke stood beside Erwal. Are they stars?


  Shuddering, she said: Thats the word Teal gave us.


  And that He pointed straight ahead; beyond the farthest wall an object like a large, black seed pod floated in emptiness. Do you think thats the
  ship?


  Erwal tried to speak but her throat was dry.


  She forced herself to look down.


  The body was little more than bones swathed in rags of clothing. In one clawlike hand it clutched an elaborate knife. Erwal bent, took the knife; the skeletal fingers fell to pieces, clattering
  against the warm material of the floor. This was Allels knife, she told Arke. Teals grandmother. Teal treasured this knife.


  Arke held her elbow. Its a miracle he made it this far, you know. And the second time he came he didnt have a mummy-cow.


  He died alone. And so close to his goal.


  But he didnt die in vain. He brought us here.


  Erwal, trembling, walked to the wall nearest the ship. Now all we have to do is work out how to get out of here.


  The others watched her, their faces pale with awe.


  It is not true to say that Paul waited beside the Eighth Room after the brief appearance of the first human. Rather, he assigned a subcomponent of his personality to monitor
  events within the Room, while he turned the rest of his multiplexed attention elsewhere. And it could not be said that Pauls patience was tested by the subsequent delay. After all he was
  largely independent of the constraints of time and space; and the galaxies were available for his study.


  And yet . . .


  And yet, when humans reappeared in the Eighth Room, it seemed to Paul that he had waited a very, very long time.


  The humans stared at the star-strewn Universe and retreated in alarm. Paul was fascinated by their angular movements, their obviously limited viewpoints. How unimaginably constraining to have
  ones awareness bound into a box on a stalk of bone!


  But as Paul continued to observe, memories of his own brief corporeal sojourn on the Sugar Lump stirred, oddly sharp. Godlike, uncertain of his own reaction, he watched men, women and children
  talk, touch each other, laugh.


  He noticed the ragged, filthy clothes, the protruding ribs, the ice-damaged skin. He pondered the meaning of these things.


  Eventually a gray-haired woman entered the Room. Her behavior seemed different; she walked slowly to the crystal wall and stared out steadily at the stars.


  Paul focused his attention so that it was as if he were gazing into her eyes.


  The face was fine-boned, the skin drawn tight over the bones, and age had brought webs of wrinkles around the eyes and mouth. The skin was scarred, the lips cracked and bleeding. This was a
  tired face. But the head was held erect, the eyes locked on a Universe which must be utterly baffling.


  And behind those eyes a quantum grain of consciousness lay like an unripened seed, shaped by millions of years.


  The woman left the Room; Paul, oddly shaken, reflected.


  Over the next few days the humans investigated their crystal box. They touched the walls, staring through them with blank incomprehension. They were clearly aware of the spacecraft which lay
  waiting just beyond the Rooms walls: they pointed, knelt so they could see under it, and occasionally one of them would paw at the walls; but there was no pattern to their searches, no
  system; they deployed no tools beyond fingertips and tongues. But they showed no frustration. They were like children in an adult world; they simply did not expect to be able to make things
  work.


  At length there was a flurry of activity at the brightly-lit doorway. The humans were goading some sort of animal into the Room: here came a barrel-like head, a broad, solid body covered by
  shaggy fur. The humans punched the beasts flanks, tugged at the hair above its trembling eyes; the creature, obviously terrified, was almost immovable. But at last it stood in the center of
  the Room, surrounded by sweating, triumphant humans. It looked to left, right, and finally down at its feet. Paul imagined its terror as it found itself standing on apparent emptiness light years
  deep. The great head rotated like a piece of machinery and the beast scurried backward through the door, bowling some of the humans over. The people ran after it, shouting and waving their
  arms.


  Paul, bemused, withdrew for some time.


  These people were clearly helpless.


  Crushed by uncounted generations in their four-dimensional cage, they had lost not only understanding but, it seemed to him, also the means by which to acquire a greater understanding. The Eight
  Rooms and the waiting ship were obviously intended to be found and used by the humans. But these ragged remnants were incapable of working this out.


  This rabble was the relic of a race which had once had the audacity to challenge the Xeelee themselves. The strands of Pauls persona sang with contempt and he considered abandoning the
  humans, returning to his contemplation.


  . . . But then he remembered the gray woman, the quantum jewel which had sparkled even within its battered setting of bone and dirt, and his contempt was stilled. Even fallen, these were still
  humans.


  Slowly, almost hesitantly, he returned to the Eighth Room.


  After the absurd attempt to push Sand into the Eighth Room, the novelty of the crystal box had worn off. The Room was left mostly empty as the villagers spread through the
  comfortable, opaque interiors of the other Rooms, laying their filthy blankets over fleshlike floors. Soon it seemed that Erwal could scarcely walk a yard without tripping over some running child
  or the outstretched legs of its parent. The purposeless, almost lazy mood was only to be expected, she supposed. Life in the village had been an endless round of cold and dirt, made only more
  meaningless by the endless legends of mans great past. The Eight Rooms were the driest, warmest, most comfortable place any human alive had ever seen . . .


  But they had not come here for comfort.


  Again and again she was drawn to the mysteries of the Eighth Room. She would lie on her back on its body-warm floor staring up at the star-buildings; or she would lie face-down, her nose pressed
  against the clear floor, and imagine herself falling slowly into that great, endless pool of light.


  She studied the craft beyond the wall. It was some thirty feet longnearly three times the size of the Roomand shaped like a fat, rounded disc. It was utterly black, showing only by
  starshine highlights. It was completely beyond her experience . . . but she knew what it was. Teal had told her what to expect, with his strange tales of men traveling among the stars.


  This was the ship. It was a vessel to take them . . . somewhere else. (Here her imagination failed.) The Eight Rooms were merely a way station. But if they were to go on they had to find a way
  through these walls! She laid her palms flat and passed them over the warm, crystalline stuff. But this was not a teepee; there were no flaps to open. She slapped the wall in exasperation.


  The gray-haired woman was frustrated! She wanted to explore!


  Paul exulted. He slid quantum tendrils into her skull.


  . . . She spread her hand wide and folded the fingers forward so that they formed a kind of cylinder; then she pressed her fingertips against the wall, justhere . .
  .


  Erwal gasped and staggered away from the wall. She stared at her hands, flexing them and turning them over, as if to reassure herself that they were still under her control.


  It had been like a waking dream.


  It could have lasted no more than a second. She had seen her hand reach out and touch the wall in that odd wayit had been her own hand, undoubtedly; she had recognized the patch of white,
  frost-killed tissue near the center knucklesbut the vision had been laid over the sight of her real hand, which had remained resting against the clear wall.


  She wrapped her arms around herself and retreated to the door of the Room. For some minutes she allowed the warm, human noises of the villagers to seep over her. She had felt able to cope with
  her bizarre experiences up to now: she had the stories of Teal to cling to, and as long as it was all out there, as long as she, Erwal, wife of Damen, remained the same, with her
  comfortable skin smock and her tiny collection of possessions, then she felt strong and able to endure.


  But this was different.


  Something had reached inside her head, and for the first time since she had left the village she experienced real terror. She wished Teal were here; surely he would be able to understand this .
  . .


  She took a deep breath and closed her eyes. Teal wasnt here. And in any event he hadnt been able to go beyond this point himself. There was no use hiding in helplessness; the
  meaning of the vision was obvious. Someone, or something, had shown her the way out of here. Who it was, and how they had done it, she didnt know. Nor did it matter. Now she had to decide
  what to do. She could return to the warm fug of the villagers and forget about the challenge of the stars . . .


  Or she could follow these clear instructions.


  And what would happen then?


  It was just as well she was so unimaginative (she walked back to the far wall) for if she had the faintest inkling of what she might unleash (she lifted her hand as in the vision, made a tube of
  her fingers) she would certainly never approach the wall and stab her fingers just so


  Nothing happened.


  She leaned against the wall, trying to stop the shaking of her body, and stabbed again and again.


  Suddenly there was a hole in the wall. It was a circle a little shorter than she was, and it led into a wide, well-lit rooma room inside the ship.


  Suddenly her will broke and she ran, sobbing, from the Eighth Room.


  The humans stepped cautiously through the circular opening and stood, incongruous in their furs and leggings, at the center of the ships single chamber. Chairs of some
  dark, soft material lay scattered over the deck. The chairs were fixed in place but the humans quickly discovered that they would, with a judicious rock backwards, convert into couches. Soon the
  children were swarming over the devices, rocking back and forth.


  Paul, watching, considered this. These chairs were so clearly designed for humans; in fact, of course, the whole life-system was human-based. And yet the rest of the ship showed few of the
  characteristics of human technology. Pauls attention foci prowled. The chamber occupied by the humans was a flat cylinder which, Paul realized, filled most of the ships volume; its
  drive units, life support and other equipment must be embedded in the hull. And when he studied the paper-thin hull itself he found space-wings furled into tight coils within the body; and he
  discovered how it would be possible to expand collapsed compartments in the hull to accommodate hundreds, thousands of people.


  Sadly this wasnt necessary.


  Slowly the humans colonized the comparatively spacious environs of the ship. They spread their foul blankets over the floor, argued over occupancy of the couches, and even tried to goad the poor
  animal through the Eighth Room and into the ship. Soon they were hanging up their blankets to separate the chamber into a series of private cells.


  The ship meant no more to them than would a comfortable shack, Paul realized, amused and irritated.


  Only the gray-haired woman showed any continuing curiosity in the ship itself. She prowled the walls, touching, staring, studying. There were panels which showed scenes of stars, but they were
  not simple windows; they showed images which were magnified, inverted, or distorted, as if seen sideways in a reflecting sheet of ice. Other panels, larger in area, coated the lower walls like
  silver paint. And to a table fixed beneath an array of panels were attached devices which Paul instantly recognized as waldoes, tailored for human hands. Obviously this was the ships control
  system. With a mixture of fascination and dread Paul watched the woman approach the strange, mittenlike objects; she poked at them tentatively, and once even appeared to be contemplating slipping
  her hands inside. But she backed away nervously and moved on.


  Paul, with the wave-function equivalent of a sigh, resigned himself to waiting a little longer.


  Erwal ran her fingers over the ships gleaming surfaces. She stared at the panels, the strange mittens, the shaped chairs, and tried very hard to understand.


  She stood before a silver wall panel. The featureless rectangle, about as tall as she was, reflected a tired, uncertain woman. Perhaps she simply wasnt up to this. If only Teal were
  here


  . . . She reached out her right hand and slid it through the silver panel, as if it were a pool of some liquid stood impossibly on end; she felt no discomfort, only a mild, vaguely pleasant
  tingling . . .


  The dream evaporated. Her hands were safely by her sides. She held her right hand up before her face and poked at it, turning it over and over; it was unaffected, right down to the familiar
  patch of frost-bitten skin between the knuckles.


  She found herself shuddering. The vision, like the first one, had been as real as life. It was as if her grasp on reality were loosening. She closed her eyes and stood there, alone in the muddy
  bustle of the ship, wishing beyond wish that she were with Damen in the warm, dark security of her teepee.


  She forced her eyes open and stared at the silver panel. It shone softly in the diffuse light. She recalled reluctantly how useful the first of her waking dreams had turned out to be, the one
  that had shown her how to get into the ship. Perhaps this latest one would be just as valuable . . .


  If she had the courage to find out.


  She reached out a trembling hand. Her fingertips touched the gleaming panel, then slid without resistance into the surface. To her eyes it was as if the fingers had been cut away by a blade; but
  she could feel them in the unknown space behind the panel, and she wiggled them experimentally. She felt nothing; it was as if the panel was made of air, or some warm liquid.


  She withdrew her fingers. There was no resistance. She inspected her hand carefully, pinching the skin, then looked doubtfully at the panel once more.


  Almost impulsively she thrust her hand right through the silver, immersing it to the wrist. She felt nothing but a vague, deep warmth; her stretching fingers found nothing within the hidden
  space.


  She pulled her hand away once more, studied it and flexed her fingers. It felt, if anything, healthier than before; as she moved the joints she was untroubled by the stiffness she sometimes
  suffered in her knuckles . . .


  It felt much healthier, in fact. And it was now completely unmarked. The patch of frostbite between her knuckles was gone.


  The news of the miraculous healing panel spread rapidly. Soon hands, forearms and elbows were being thrust through the silver curtain; they returned freed of cuts, bruises and
  patches of ice-damaged skin. Arke had a slightly sprained ankle, and he lifted his leg and comically thrust his foot through the silver curtain. Afterwards he strode around the chamber grinning,
  declaring the joint to be stronger than it had ever been.


  One five-year-old was suffering from a debilitating chest infection, and in his fathers hands he looked little more than a disjointed sack of bones. At last the father thrust the child
  bodily through the partition. Tears streaming down his face, he held the boy out of sight for several heartbeats.


  When he pulled his son back the villagers crowded around expecting a miracle, but the boy appeared just as thin and pale as before. The father smiled bravely at the child, who was excitedly
  describing how dark it had been in there. The villagers turned away, shaking their heads.


  Erwal kept her own counsel and watched the boy.


  The improvement was only gradual at first, but after a few days it was beyond doubt: the boys cough subsided, color returned to his cheeks, and, at last, his weight began to pick up.
  Everyone was moved by this and there was an impromptu party, with the boys recovery toasted in wooden beakers of mummy-cow milk.


  Erwal reflected carefully on the incident and tried to understand its meaning.


  Over the next few days she experienced several more of the waking dreams, and gradually she learned to trust them. She reached into more silver panels and pulled out food and drink of a richness
  the villagers had never experienced before. That was an excuse for another party . . . Then she learned how to touch the floorjust soto make a section of it open up to reveal a pool
  of warm, clear water. The villagers had never seen so much water standing unfrozen, and they stared at it uncertainly. The children were the first to try it out, and soon the adults found it
  impossible to resist joining in their games. Dirt floated away from Erwals flesh, taking with it some of the burden of responsibility she had carried since leaving the village. The pool was
  soon reduced to dilute mud; but, as soon as Erwal had the floor close and open again, the water was restored to its clear purity.


  The villagers took these miracles in their stride. As Erwal delivered each new surprise they would stare at her curiously, one or two questioning her on how she had known to touch the panels or
  the walls in just that fashion; but, unable to explain the waking dreams only she experienced, she would simply smile and shrug.


  Perhaps there was something in the ship which sent the dreams to her. After all a dreaming panel would be no more miraculous than a healing panel . . .


  But she could not believe that. There was an element of patience and sympathy about the visions that reminded her of people who had cared for her in the past: of her mother, of Teal, of old
  Allel. Surely there was a person behind these visions; and surely that person was a human like herself.


  Gradually she came to think of her benefactor as the Friend.


  She wondered why heor shedid not simply walk through the door of the ship and show himself. She suspected she would never know his name. But she became convinced he intended only
  to help her, and she sent him silent thanks.


  But then a new set of visions began, and soon she wished she could close off her mind as she could close her eyes, block her ears.


  In these new dreams she was sitting at one end of the chamber, at the table to which were fixed the strange, soft mittens. She would slide her hands into the mittens and spread her fingers flat
  against the tabletop. That in itself did not seem so bad . . . but then would come a helpless movement, like sliding across a plain of ice, and the dream would become a nightmare.


  Terrified, she resisted the dreams, but they battered at her awareness like snowflakes. Even sleep was no escape. She sensed an urgency behind the dreams, an anxiety; but there was also
  tolerance and kindness. Obviously the Friend badly wanted her to slide her hands into the mittens, to submit to this awful falling sensation. But she felt that if she failed to overcome her terror
  the Friend would stay and help her care for her people, here in the Eight Rooms and the ship, as long as they lived.


  Finally, after some days, the dreams ceased. Perhaps the Friend had done all he could and was now waiting, resigned to whatever decision she might make. She grew restless in the confines of the
  ship and the Rooms, fractious and impatient with her companions, and she slept badly.


  At last she approached the little table. Two of the children played a noisy game around her feet, barely noticed. She sat down and slid her hands into the mittens. She felt a million tiny
  prickles, as if the gloves were stuffed with fine needles, but there was no pain.


  The ship quivered.


  She gasped; the thrill that had run through the fabric of the ship had been almost sexual in its intensity, as if she were touching a lover.


  She became aware of a lull in the noise of the chamber. The villagers had felt the ripple and looked about uneasily, their new home abruptly an alien place once more.


  Slowly she opened her fingers, turned her hands palm down, and deliberately rested them on the tabletop.


  Now another shudder ran through the ship; she imagined a giant waking, stretching huge muscles after too long a sleep. Fear flooded through her; but she kept her hands steady and clung to the
  idea that the Friend was hovering over her somewhere. Surely the Friend would not lead her into harm.


  Arke came bursting into the chamber. He stared around wildly, sweat sparkling on his bald scalp. Erwal! What are you doing to the ship?


  She turned. What are you talking about?


  He gestured, swinging his arms through wide arcs. You can see it from the Eighth Room. The ship has grown wings! They must be a hundred miles long and theyre as black as night . .
  .


  Erwal barely heard him, for her head was flooded with a new series of dreams, as if the Friend were now excited beyond endurance. She closed her eyes, shook her head; but still the visions
  persisted. She could see the Eighth Room, but from the outside; it was a crystal toy against a backdrop of stars . . . and the ship was gone from its side.


  She had no idea what the vision meant. Again and again it pounded into her head like a palm slapping her temple. At last, terrified and confused, she . . . reflected . . . the vision back.


  There were screams; she heard people fall, splash into the pool. Then there came that terrible dream-sensation of sliding


  With a cry she snatched her hands from the mittens. There was an instant of pain, of regret, as if she were spurning a lover. The sense of motion ceased.


  She stared around. Baffled villagers clung to each other, crying. The door which had led to the Eighth Room had sealed itself up. In one of the wall panels she saw the Eighth Room . . . but,
  just as in the dream, the Room was diminished in size, as if she were viewing it from some distance.


  A muscle in Arkes cheek quivered. Erwal, what have you done?


  I . . . Her throat, she found, was quite dry. She licked her lips and tried again. I think Ive moved the ship. But Im not sure how.


  He pointed to the door. If that hadnt closed itself the connection to the Room might have just ripped open. He eyed her accusingly. What if someone had fallen? Or
  what if the door had closed on one of us, perhaps a child? They might have been cut in two.


  Her fears subsiding, Erwal found herself able to say calmly: Arke, I dont think that could have happened. The ship simply isnt made that way. Its here to help and
  protect us.


  He stared at her curiously, scratching his scalp. You talk about it as if its alive.


  Perhaps it is. She touched the mittens and remembered the excitement that had surged through her senses.


  Take us back. There was a barely controlled tremble in Arkes voice.


  She looked up at the wall panels. Villagers inside the Eighth Room called soundlessly to the ship, hammering at the crystal walls; they looked like insects in a box of ice, and the occupants of
  the ship stared at them numbly.


  Erwal nodded. Yes. All right. Once again she slid her hands into the gloves; once again the ship trembled, as if it were some huge animal ready to do her bidding.


  She sensed the Friend hovering close by.


  She closed her eyes andimaginedthe ship restored to its berth next to the Eighth Room. There was another disconcerting slide through space, briefer this time, and the ship came to
  rest.


  She looked up. The door barring the way to the Eighth Room had dissolved; the villagers in the ship rushed to the door and embraced their companions, as if they had been separated by far more
  than a few hundred yards and a few minutes.


  After that many of the little group retreated to the comparatively familiar confines of the Eight Roomssome went so far as to spend some nights outside, buried in the chill, comforting
  snowand it took some time before they grew to trust the interior of the ship once more. For some time Erwal did not dare move the ship again; but when she slid her hands into the mittens it
  was like the feel of the muscles beneath the thick hair of Damens forearm.


  Paul exulted.


  Unsophisticated the humans might be, but they were not primitive, Paul saw clearly. They had been shaped by the habitation of a Galaxy, over millions of years. The woman, for all her fear and
  tentativeness, had no difficulty with grasping the essential conceptsthat the object she sat in was a ship, which could be directed through immense spacesdespite the fact that such
  things were so far beyond her own experience. It was as if humans had evolved for spaceflight, as if the imaginative concepts required were embedded in deep mental muscles in the womans
  brainatrophied perhaps, but now stirring anew.


  Paul tried to analyze his own reactions. Not long ago he had been near the peak of his sophistication, his awareness multiplexed and his senses sweeping across the Galaxy . . . Now he was
  spending so much time locked into a crude single-viewpoint self-awareness model in order to communicate with the pilot woman that he was in danger of degenerating.


  Why was he doing this? Why did he care?


  He shook off his introspection. There were greater issues to resolve. He had focused so long on the question of teaching the humans to fly the ship that he had neglected to consider
  where they were meant to take it. Already he sensed the most advanced one, the woman pilot, was beginning to frame such questions.


  He must consider.


  He withdrew from the woman. (There was a sharp, bittersweet sense of loss.) Then his awareness multiplied, fragmented, and spread like the wings of the ship, and the small pain vanished.


  The watching Qax had become aware of the quantum-function creature through its interaction with the primitives, and had only slowly come to recognize it as an advanced-form
  human.


  Now the evolved human had gone.


  The Qax considered.


  The primitive humans were helpless. There would be time to collect them later.


  The Qax departed, following the evolved human.


  The Friend had gone.


  Erwal worried briefly; but he would return when she needed him.


  And in the meantime there was the ship.


  Inside the warm stomach of the ship the days were changeless, their passing marked only by sleep intervals.


  Erwal found a way to dim the light in the main chamber, and each evening the villagers would retreat to their nests of blankets, and soon a soft susurrus of snoring, gentle
  scratching, of subdued belches and farts, would fill the clean walls of the ship.


  Erwal found it difficult to rest.


  Nightsnightswere the times she missed Damen most. She lay alone in her cordoned-off space for long hours, staring up at the featureless ceiling. At length, driven by
  the boredom of sleeplessness, she would steal past sleeping bodies to the control table, slip her hands into the warmth of the mittens, and once more touch the great muscles of the craft.


  She could not put aside the thought that they had not come so far simply to stop here. They had braved the snows to reach the Roomsthey had learned to use the ships facilities to
  feed and cleanse themselves . . .


  They could even make it fly.


  Surely they should not simply give up? If they could make the ship fly, why should they not make it fly far and wide in this strange, roofless Universe?


  The claustrophobic warmth, the cosy human scents of the cabin, closed in around her once more.


  She wished the Friend were still here. But she was alone, with her frustration.


  Arke came to her, concern creasing the flesh between his eyes. You worry me, he said softly.


  Then Im sorry. Theres no need


  Erwal, most of us are happy simply to have reached this haven. Warmth, safety, peace, foodthats all we ever wanted. We dont want more uncertainty, adventure. You know
  that. But youyou are different. You seem driven, Arke said.


  Perhaps she should tell Arke about the Friendwhat a relief it would be to share her doubts and uncertainties with another!but Arke, good man as he was, would surely conclude that
  she was simply insane; and she would never again be allowed to use the controls without the watchful eye of a villager on her.


  Anyway, she reflected, at the moment the Friend wasnt here! So whatever was impelling her, making her restless, was coming from inside her.


  She leaned forward and peered into Arkes pale, anxious eyes. I think we have to go on. We cant stop here.


  He spread his hands. Why? We are comfortable and safe.


  Arke, this ship isnt just a teepee. It flies! Looksomeone built the Eight Rooms for us to find. Didnt they?


  Arke nodded slowly. Someone who knew we would need to escape the ice one day.


  So they released us from one dangerthe cold. But, Arke, why give us a ship as well? Why not just stop at the Eight Rooms?


  Arke frowned. You think theres something elseanother danger; something we would need to escape in the flying ship.


  Yes. She sat back, resting her hands on her knees. And thats why I think we have to learn to use this vessel.


  Arke rubbed his broad nose. Erwal, youve been right about a lot of things before. But He gestured at the sleeping villagers. We arent pioneers. We only
  came so far because the alternative seemed certain death. And even if youre right, this mysterious danger might not manifest itself for a long timefor lifetimes, perhaps! So why
  should we not relax, let our children worry about the future?


  Erwal shook her head, remembering the urgency of the Friend. I dont think we have lifetimes, Arke.


  Arke spread his hands in a gesture of helplessness. Frankly, Erwal, I dont see why the rest of us should let you endanger all our lives.


  She nodded. Then consider this: Arke, would you let me take the ship away alone?Then I would only be endangering myself, after all.


  He scratched his chin. But the food lockers


  I wouldnt take the mummy-cow, she said briskly. No one would starve.


  I dont know . . .


  She took both his hands in hers. Arke, Ive saved all your lives. Now I think I am saving them again! Dont you owe it to me to let me try?


  He stared up at her uncertainly, the lines of his face softened by the twilight of the chamber.


  Lets talk to the others in the morning, he said.


  There was grumbling, complaint at the possible loss of the ships wonderful facilitiesand, Erwal was moved to find, genuine concern at her own welfare.


  But they agreed.


  It took a couple of days for the villagers to set up camp in the Eight Rooms once more; but at last the ship was cleared, save only for a few stray blankets, garments and other oddments. Erwal
  spent the time experimenting with the ships panels, trying to work out a destination.


  There was a light hand on her shoulder. Erwal turned. Sura . . .


  The girl smiled down at her. Are you ready?


  What are you doing here?


  The smile broadened. I couldnt let you go alone, could I?


  A soft warmth was added to the brew of exhilaration and fear already swirling within Erwal. Briefly she covered Suras hand with her ownand then turned to the controls and slid her
  hands into the mittens.


  The ship quivered.


  Paul brooded over the wreckage of the Solar System.


  Since the retreat of the Xeelee the Universe had been lost to baryonic life forms. The photino birds had not yet completed their vast conversion programsstars were still shining, the Ring
  not yet closedbut at last, in a time not very distant, the final light would be extinguished and the baryonic Universe would grow uniform and cold, a stable home for the photino birds.


  A shipful of primitive humans had no possibility of survival in a Universe occupied by such a force.


  Therefore the humans would have to follow the Xeelee. Perhaps this escape had been the intention of the Xeelee all along, Paul mused. Perhaps they had provided many other junior baryonic races
  with similar lifeboats, so they could follow the Xeelee to a place where baryonic life was still possible.


  He saw it now. His humans would have to use their ship to cross space and pass through Bolders Ring.


  And Paul would have to guide them there. He felt a surge of determination, of anticipation . . .


  And of fear.


  Around his decision the diffuse cloud that comprised Pauls awareness coalesced. He prepared to return to the ship


  But there was something in the way.


  Paul stopped. He assembled awareness foci to consider the new barrier, confused. The wave-function guides he was following had been distorted, even terminated, and


  He was being watched.


  Paul froze, shocked; his sub-personalities condensed into something almost as coherent and limited as his old corporeal self.


  There was something here: something aware and able to study him . . . and to stop him.


  As if trembling, he tried to respond. The data that formed his being was stored in a lattice of quantum wave functions; now he distorted that lattice deliberately to indicate an omission. A
  lack. A question.


  Who are you?


  The answer was imposed directly on his awareness; it was like being exposed to a raw, vicious dream, to a million years of venom.


  Qax.


  The gateway between the Eighth Room and the ship healed shut, leaving Erwal and Sura alone in the ship.


  Where shall we go? Sura asked innocently.


  Erwal smiled. Well, thats a good question. And, she realized, she barely knew how to start framing an answer. She flexed the gloves, and the panels, which had been
  displaying scenes of stars and of the Eighth Room, now filled with representations which were obviously artificial.


  Sura stared at the graphic circles, the cones and ellipses, with confusion. What does all this mean?


  Erwal withdrew her hands from the mittens. I can only guess. But I think these pictures are meant to show us what this world is like. She reached up to grasp Suras hand.
  Sura, you know that the world we came from was like a box. There was the Shell below our feet, and Home above us, closing us in.


  Sura sniffed. Any child could see that.


  Yes. But now weve come out of that box; and out here its different. There is no box anymore! The Eighth Room, the doorway to the box, is justhanging there.


  The way the first Room was hanging over the ground, when we found it?


  Yes, buteven more so, said Erwal, struggling to make sense. It simply hangs! And there is no ground above it, or below it, as far as I can see. Just empty space, and
  a great pit of stars.


  Sura, her mouth hanging open, thought it over. I feel scared.


  So do I, Erwal thought grimly; and she reflected on the many times she had instinctively sought a colorful roof-world over her head, and how she had cowered in her seat, wishing she
  were at home in her teepee with a hard roof of rock between her and the stars.


  Sura studied images of the Eighth Room. If weve just come out of a great boxthrough the Eighth Roomthen why cant we see the outside of the box from here? All
  you can see is the Room itself! Sura sounded aggrieved, as if this were an affront to her intelligence.


  Erwal sighed and pushed a lock of hair from her brow. Thats just one of a hundreda thousand things about this situation I dont understand at all. I think we have to
  proceed with what we can understand.


  And whats that? Sura asked irritably. Because none of this makes any sense so far.


  Erwal pointed to a particular schematic. This showed a bright light, little more than a dot, surrounded by nine concentric circles. A small, framework cube sat on the third circle from the
  center, slowly following the track in an anticlockwise direction; a complex arrangement of light points similarly followed the sixth circle. The other circles were empty. Look at
  that, said Erwal. What does that remind you of?


  Sura reached out and, with one finger, touched the framework cube. The screen blanked and filled up with a magnified image of the cube; Sura snatched back her finger, startled.


  Erwal laughed. Dont be afraid. The panels wont hurt you.


  The box is the Eighth Room.


  Thats right. Erwal touched a blank part of the image and the circles returned. I think this shows where the Room is, you see. Its following this circular path
  around the bright light. And heressomething elsefollowing the sixth circle.


  Whats the bright light?


  I dont know.


  Sura touched the bright point; it expanded to show a dim globe, yellowing and pocked by huge dark spots. Do you think we should go there?


  Erwal shrugged. I dont know.


  Sura restored the image of circles and counted. Nine circles. Were on the third, and this other marking is on the sixth. But the other circles are empty. I wonder why.


  I dont know, Erwal said. Maybe there were things there originally, which were destroyed. Or taken away.


  What could they have been?


  Oh, Sura, how should I know?


  Im sorry. Sura studied the picture. Well, then; there seems to be only one place to go.


  The sixth circle?


  Yes. But how do we get there?


  Erwal smiled at her, slid her hands into the mittens once more, and flexed her fingers. A feeling of power, of release, swept over her. Thats the easy part, she said slowly.
  I just close my eyes


  The ship had waited a million years for this.


  It spread its sycamore-seed wings wide and soared through the wreckage of the Solar System, barely restrained by the tentative will of the woman at the controls.


  Erwal and Sura felt waves of motion-echoes. It was, thought Erwal, like being a child again and riding the shoulders of a lively mummy-cow.


  Sura laughed and clung to Erwals neck.


  Within minutes the voyage was over; the ship, cooling, folded its wings.


  The women stared up at the view panels.


  At the heart of the sixth-circle complex was a single, immensely large, flattened sphere of gas. Much of the gas glowed a dull red, the color of burnt wood, although here and there fires still
  raged within the atmosphere, blurred patches of yellow or white. Three smaller globes, equally spaced, circled the center sphere; their panel images bristled with detail. Further out there was a
  ring of debris, broad and softly sparkling; Erwal wondered if there had once been still more of these globes, now long since destroyed.


  She bade the ship slide around the limb of the fireball. She watched the burning landscape unfold beneath her, and shivered with a sudden sense of scale. Sura, that thing is
  immense.


  What is it? Is it a sun?


  Perhaps. But it is far bigger than our Sun ever was. And it seems to be nearly burnt out now.


  Perhaps it lit up the smaller globes, Sura said brightly. Perhaps people lived on the other globes, and set fire to this one to give them warmth. Erwal, is that
  possible?


  Anythings possible, Erwal murmured.


  The ship had dipped so close that it had flattened into a landscape of glowing gas. Erwal felt a sudden thrill of apprehension. Without hesitating she pulled the ship up and away from the
  Sunworld.


  Lets go see the smaller globes, she said to Sura.


  Beneath Saturns ruined atmosphere, ancient defense systems stirred.


  Erwal brought the ship to the nearest of the globes. Soon the little world filled a panel; from pole to pole it was encrusted with detail, so that its surface reminded Erwal of
  fine leatherworkor, perhaps, of a cow-tree overrun with lichen and moss. She spread her wings and swooped close over the surface: a miniature landscape rushed with exhilarating speed beneath
  her bow.


  Sura clapped her hands, childlike.


  Erwal studied the panel. Now she saw that the surface was coated with buildings: they were all about the scale of the Eighth Room, but they came in every shape Erwal could imaginedomes,
  cubes, pyramids, cylinders and spiresand there were bowls and cup-shaped amphitheaters lying open to the sky. Arcs and loops of cable, fixed to the buildings, lay draped over the landscape,
  knitting it all together like some immense tapestry.


  Nowhere did Erwal see an open space, a single blade of grass. And nowhere did she see any sign of people.


  With immense care she bade the ship settle to the top of one of the broader buildings. Sura wanted to climb out and exploreperhaps see what was inside the mysterious buildingsbut
  the ships door would not open.


  I think the ship knows whats best for us, Erwal said. Maybe we shouldnt go outside. It might be too hotor too coldor perhaps its dangerous
  for us in some other way we cant imagine.


  But its so frustrating!


  Erwal frowned. Well, perhaps theres something I can do about that. She slid her hands into her mittens. Heres something I found a few days ago. Come and
  see.


  The panel over the control table showed the blank exterior of a bubble-shaped building; a circular door led to an intriguingbut darkenedinterior. Now Erwal moved her thumbs, raised
  her wristsand the field of view of the window panel moved forward. It was as if the darkened doorway was approaching.


  She felt Sura clutch the back of her chair. The girl said, Erwal, are we moving?


  No, Erwal said slowly. But the picture is. Do you understand? She waited nervously for the girls reaction. Oddly, of all the miracles Erwal had encountered,
  she had found this one of the most difficult to absorb. So she was in a craft that traveled through emptiness: well, birds flew through the air, did they not? . . . And it was well known that
  humans had once built such crafts as routinely as Damen now built a fire. Even the Friends visions were reminiscent of dreams she had endured before, particularly since the final
  disappearance of Teal. So these phenomena were just extensions of the familiar.


  But a window was just a hole in a teepee, with a flap to gum down when the wind rose. Obviously every time you looked through a window you would see the same scene.


  The idea that a window, without moving, could show different scenesso that it was as if she were looking through the eyes of anotherwas beyond comprehension.


  But Sura stared at the unfolding image, eyes empty of wonder. She said: Very nice. Can you make it go any faster?


  Deflated, Erwal sighed. Maybe she should give up trying to work these things out, and accept the windows, as Sura evidently did, for what they were.


  Useful magic.


  For the next hour and more they roamed vicariously through the abandoned streets of the city-world. This had obviously once been a world of peoplethey recognized chairs, bedrooms, tables,
  all clearly human-sized. But there was no sign of humanity: no pictures on the walls, no decoration anywhere, no curtains or rugs beyond the severely functional. And building after building was
  filled with huge devices, quite unrecognizable to the two women: vast cylinders lying on their side or pointing through apertures at the sky, and rooms full of gray, coldly anonymous boxes.


  Everywhere was darkness andErwal feltcoldness. The building-world had been left neat, perfectnot a chair overturnedand quite empty.


  Sura, squatting on the floor, wrapped her arms about herself and shivered. I dont think I would have liked to have lived here.


  Nor I. Erwal wondered about the purpose of all these banks of machines and boxes. The devices lacked the simple, human utility of the lockers she had found on the ship; these
  machines were brooding, almost threatening. Perhaps this was a world of weapons, of war.


  Maybe, she thought, it was just as well they had found this place empty.


  Erwal. Sura stood gracefully and pointed at the image in the panel; an array of gray boxes was sliding away from them. Whats happening? Are you moving the image
  again?


  Erwal held her hands up before her face. You can see Im not. Sura, I dont understand what is happening. She thrust her hands into the gloves and changed the images in
  the panels; she looked below, above, to either side of the ship, half-expecting to espy a group of giant machine-men hauling at the ship . . .


  Then she found something.


  A tubular curtain, transparent but stained with blue, had fallen all around the ship. Its walls sparkled. The tube reached miles above the surface of the little world, and, looking up it, Erwal
  could see that it stretched all the way to the ruined Sun-world.


  The ship was rising up this tunnel.


  Soon the machine-world shrank to a fist-sized ball beneath them.


  Erwal! Do something! Take us away from here! If we crash into the Sun-thing, well be destroyed!


  But Erwal could only clench her mittened fists. I cant, she said softly, staring at the panel. I cant do anything. It wont respond.


  The walls of the tunnel rushed by, a blur now.


  A box had closed around Paul.


  Of course it was not possible for Paul to be subjected to a simple physical confinement; nevertheless the wave-function world lines which constituted his beingand his link to
  Solwere bent to the point of breaking by the immaterial walls around him.


  He couldnt move.


  Shock and surprise surged through him. Of all the strange things he had seen in his travels this was the first to endanger him directly. With a startling shift of perspective he realized that he
  had come to think of himself as a god, an observer, invulnerable, above interference. Now he felt an overpowering urge to retreat into the cave of a simple quasi-human self-model . . . but if he
  went that way, madness and terror would surely follow.


  Striving for order he set up limited sub-personalities to study his prison. Data began to reach him, and slowly he came to understand.


  He was trapped in the focal zone of a radiation of an enormously high frequency. The zone was a sphere only a few feet across; nonlinear effects causing energy to cascade into lower frequencies
  must have made the zone glow like a jewel. Individual photons darted through the focus like birds, their wavelength a hundred billion billion times smaller than the radius of an electron; the short
  wavelength implied immense energy, so that each photon was a potent little bullet of energy/mass . . . in fact, so massive that each photon was almost a quantum black hole. And it was this that was
  confining him. Black holes cut the world lines of which he was composed; it was as if a corporeal human were confined by a web of a billion burning threads.


  So it was an effective cage. The Qax had taken him.


  That left one question: why?


  Calm now, he rearranged the data strung along his wave-function components so that the omissions represented by the question were clear and sharp.


  He waited. He did not trouble to measure the time.


  . . . The Qax returned.


  Paul rapidly assembled a set of multiple attention foci. There was a more coherent feel to the sleet of singularity radiation now; in a systematic fashion the frequencies, phases and paths of
  the powerful quanta were being modified by their passage through his being. He was being interrogated, he realized: each photon was taking a few more bits of data from him, no doubt for study by
  his captor. It was a data dump; he was being read as if he were some crude storage device.


  He felt no resentment; nor did he try to hide. What was the point? His captor had to be aware already of the little band of humans skimming their crude ship around Sols gravity well. His
  best hope was to let the Qax learn, wait for some kind of feedback.


  But he kept his question representations in place.


  Slowly he discerned a further evolution in the hail of photons. He spread his awareness as wide as he dared, and, like a man straining to hear distant fragments of conversation, he listened. He
  caught glimpses of the Qax itself, elusive impressions of something fast, quick-thinking, physically compact; the radiation cage imprisoning him implied a command of the deepest structure of the
  physical Universe.


  . . . And he heard hatred.


  The brutal fact of it was shocking, overpowering. The Qax hated him; it hated him because he was human, and that loathing warped the path of every photon that tore through him. The hatred
  dominated his captors existence and was harnessed to a determination to expunge every trace of humanity from the Universe.


  Paul felt awe at the crime that had caused such enmity across a desert of time.


  The unequal flow of data continued for an immeasurable period. Then


  A change. The boundary conditions of his photon cage were being altered, so that the region of spacetime which restrained him was translated . . .


  He was being moved.


  Now there was another component to the complex rain of photons. Paul strained. There was another individual out there; something huge, vast, stately, with thought processes on timescales of
  hours, so that its slow speculations rang like gongs . . . And yet it too was a Qax; there was such a similarity to the structure of Pauls captor that the giant surely belonged to, or at
  least originated from, the same species. And still the drizzle of inferred data was not resolved; there were unattributed overtones, like higher harmonics on a violin string.


  There were more of them out there, he realized, too many for him to discriminate as individuals, a vast hierarchy of Qax looming over him, inspecting him like immense biologists over some
  splayed insect. They existed on every imaginable scale of space and time, and yet they remained a single speciesscattered, multiply evolved, but still essentially united.


  And they all hated him.


  The photon cage disappeared.


  Freed, Paul felt like a spider whose web has been cut. Rapidly he assessed the few quantum strands which still linked him to Sol, the Ring. Spiderlike, he set to work to build on those
  threads.


  With a small part of him he looked around.


  He was no longer in the Solar System. He saw a brown dwarf, a Jovian world ten times the size of Jupiter; it circled a shrunken white star. His focus of awareness orbited a few hundred miles
  above the planets cloud tops. Studying the clouds he saw turbulent cells on all scales, feeding off each other in a great fractal cascade of whirling energy. A massive brown-red spot, a
  self-organizing island of stability, sailed through the roiling storms.


  He mused over the spectacle, puzzled as to why he had been brought here. The energy for all that weather must come from the planets interior and its rotation, rather than the wizened
  star. This monster world was self-contained and complete in itself: it didnt need the rest of the Universe. In fact, Paul reflected wryly, this world should be safe even from the
  depredations of the photino birds. While the dark matter foe turned stars to dust this world and billions like it would spin on, a container of massive but purposeless motion, until the energy
  dissipated by its huge weather systems caused its core to cool, its rotation to grind slowly down. Then at last it would come to rest, its only function being to serve as a gravitational seedbed
  for a photino bird Ghost world. The planet was harmless, dull and old; even that cloud spot might be older than mankind, he realized


  Again he was being watched.


  A vast speculation thrilled through him. The huge Qax he had detected earlier, with thoughts like hours . . .


  It was here. In the spot system. The whole self-organizing complex contained the awareness of a Qax, and it was studying him.


  He opened himself. New data trickled into his awareness.


  The Xeelee ship was semisentient. The function of the ship was to optimize the chances of survival of its human occupants.


  It studied the machines working at the heart of the ancient Jovian, and considered how this might be achieved.


  Once this System had been the home of a race who had waged war for hundreds of millennia. The Jovian had been reworked to serve as the hub of an industrial-military conurbation which had
  launched wave after wave of strikes out at the humans perceived foe, the Xeelee. The ship saw how even the moons had been moved to their present altitudes, their orbits regularized, to serve
  as weapons shops. Power for the shops, and for the great fleets which had poured out of this system, had come from the substance of the Jovian itself.


  Now, of course, the war was history, the human fleets brushed aside; the shops were deserted and the Jovian was largely spentbut still, the ship perceived, entities remained brooding at
  its core, vast machine-minds waiting to fulfill their final purpose


  The last defense of the Solar System.


  They saw the Xeelee ship, with its cargo of two primitive humans, as a threat. And they had attacked.


  The ship methodically studied the weak tractor beam which was drawing it steadily towards the Jovian.


  Gravity wave technologycalled by the humans starbreaker beamshad been one of the many Xeelee mysteries never solved by man, even after generations of study. The ship
  now recognized this tractor as a pale imitation of a starbreaker; and it made out, somewhere near the core of the Jovian, the generator which served as the core of the tractor. A group of
  point-singularities were being impelled, by strong electrical fields, to collide and coalesce. As pairs of the ultradense singularities impacted a new, more massive, hole would form; for some
  seconds the new holes event horizon would vibrate like a soap bubble, emitting intense gravitational waves. By controlling the pattern of such collisions the modes of vibration of the
  horizons could be controlledand thus, indirectly, the tractor beam of gravity waves was generated.


  It worked. After a fashion.


  The ship computed options.


  It could simply spread its wings and fly away, of course. But there would be a period, a second or so, when its discontinuity-drive impulse would match the tug of the tractor beam; and when the
  beam was broken the ship and its occupants could suffer a jolt.


  The ship assessed the (low) probability of damage to the humans.


  The second option was simpler and, the ship concluded, entailed less risk.


  It fired its own starbreaker, straight down the throat of the tractor.


  Sura cried out and covered her eyes; Erwal, squinting, saw how the panels brightness dimmed to a point where she could see again.


  She still looked along the curtain-tube to the Sun-world. But now a beam of intense cherry-red light threaded out of the ship and along the tubes axis, spearing the heart of the
  Sun-world. Around the point of impact the Sun-world glowed yellow-white; the stain of light spread until it covered perhaps a quarter of the globes huge area.


  The curtain flickered, fragmented, faded; the red beam flicked off, as if doused.


  Sura lowered her hands cautiously. Is it over?


  I think so.


  What happened?


  Erwal changed the panel view to look out over the blocky building-world landscape, now brightly lit by the revived Sunworld. I dont know. Its worked, whatever it was.
  Were no longer rising.


  Sura stared up at the panel. Butlook . . .


  The world was no longer dead.


  Lights flickered on across the landscape; clear yellow or blue radiance poured from the doorways of the abandoned structures. Now some of the buildings began to rise from the ground, and Erwal
  was reminded of flowers which seek the Sun; soon the buildings were straining up at the Sun-world, their cables singing taut, and amphitheaters reached out like open palms; and for a moment she saw
  the machine-world as its builders must have intended it: as a place of vibrant power and industry.


  Erwal felt her throat constricting. Why, she thought, it is beautiful after all. I just wasnt seeing it right.


  But already the revived Sun-world light was fading; the building sank uncertainly to the ground, their interior illumination cooling to darkness.


  It had lasted no more than a minute.


  Sura said, I think Id like to go home now.


  Yes.


  The ship spread its wings over the machine-world for the last time.


  During his studies on the Sugar Lump Paul had learned of the history of the Qax. Pauls captor, constructed of the Virtual particle sets of the seething vacuum, resembled
  its forebearsthe odd, vast creatures who had spawned as constructs of convection cells in a boiling oceanas a laser rifle resembles a piece of chipped stone. But it could trace its
  consciousness back to that boiling sea.


  And it remembered the human, Jim Bolder, who had once caused the Qax sun to nova.


  Paul, his awareness tightly focused on the Jovians roiling storms, began to piece together an understanding of the future plans of the Qax.


  Unlike most baryonic species the Qax would be able to coexist with the dark matter photino birds. The Qax inhabited the turbulent, twilit depths of low-energy systems. It would not matter to the
  Jovians Qax parasite, for example, if, thanks to the photino birds, its hosts distant star failed to shine; as long as the planet turned and its inner core glowed with heat the Qax
  could survive.


  So the Qax might become the last baryonic inhabitants of the Universe.


  Eventually, though, the energy sources which fueled the turbulence sustaining the Qax would everywhere run dry. This Jovian would grow cold, exhausted by its own weather. Then, at last, it would
  be time for the Qax to leave. There would be a second Qax exodus, on a far vaster scale than the first, as the race followed the Xeelee through their Ring to a fresh cosmos. Paul speculated wildly
  on the container vessel which could store a consciousness based on the rhythms of galactic orbits . . .


  But the Qax werent yet troubled by such problems. They were aware that the photino birds actions had doomed the Ring. The Ring would close eventually: having won the Universe the
  photino birds were sealing themselves into it. But, the Qax judged, there was plenty of time.


  And besides, the Qax had another project to complete. A loose end.


  The final destruction of humanity.


  The Qax had waited through the humans brief, vainglorious morning as they grew to dominate the species around themonly to waste their strength in the absurd assaults on the Xeelee.
  Eventually the Xeelee had gently sealed the majority of the surviving humans in the box-world beyond the Eight Rooms. Some small colonies of people in various forms had survived, however, and the
  Qax had watched as, one by one, these remnants dwindled and expired.


  Paul suspected that the Qax had not been reluctant to speed this process.


  Now the Universe seemed at last empty of humans. But after the actions of Jim Bolder the Qax judged that even a small group of humans represented a risk to the long-term survival of the Qax. So
  the Qax would ensure that humans would never again rise to threaten the species with their unpredictable plans.


  They waited.


  Eventually Teal had appeared in the Eighth Room.


  Paul wondered wistfully why the Qax had not been disturbed when the antiXeelee had revived Paul himself; slowly he came to understand that he was not sufficiently human for the Qax to recognize
  him, and only by his association with the villagers had they come to learn what he was.


  He experienced a profound sadness.


  The Qax had been heartened by the descent into savagery evidenced by the nature of Teal and those who followed him. They could, of course, have destroyed the humans at any time. But they had
  been patient. It was clear that there were more humans within and beyond the Rooms, still inaccessible to the Qax; and it was also clear that the emerging humans could have only one plan of action:
  to take the Xeelee ship across the lost Universe to Bolders Ring.


  For that last voyage, surely, all the humans would emerge from the protection of the Rooms; all of humanity would be contained in a single, fragile craft, undertaking an exodus with ironic
  parallels to the evacuation forced on the Qax so long ago.


  Then the Qax would strike.


  Paul considered. The Qaxs enmity to humanity had endured for millions of years; it transcended hatred, even calculation, and had metamorphosed into a species imperative.


  It was ironic that until his entrapment by the Qax Paul had imagined that the humans greatest source of danger would be the rampant photino birds. Now he found it difficult to envisage
  how the little band of humans could run the gauntlet of this ancient enemy and survive their passage to the Ring.


  Time wore away on its various scales. The Qax did not molest him, content for now to absorb information. Paul set up an array of sub-personalities to debate options for the survival of the
  humans.


  At length he made a decision.


  She missed Damen.


  Surely he would enjoy slipping his hands into these mittens and driving the ship as if it were some great bird. She imagined him here in the Eight Rooms sitting with the rest, semi-naked and
  glistening with sweat, gaining rolls of healthy fat


  But the image crumbled. In Damens heart, she reflected sadly, there would never have been the will to confront the strangeness of the ship, the Friend. And now she had lost him forever.
  He, stubborn, would never travel to the Eight Rooms, and her companions would never agree to a return journey . . .


  Then she had an idea.


  The ship rested in its place against the Eighth Room.


  Erwal sat at her table and slipped her hands once more into the mittens; and she walked the point of view of the panel over her head and out through the Eight Rooms.


  Belatedly she realized that the mitten controls were coarse, intended to take the window-eyes through miles at a time; soon her fingers and thumbs ached with the strain of keeping the limited
  motion smooth. With practice, though, she was soon able to move the focus over the heads of the oblivious villagers and out through the door of the first Room.


  She flinched as the point of view passed through the unopened door.


  She hovered over a plain of dirty snow. She found herself shiveringbut, of course, the panel brought her only the image of the ice land, not the sound of the wind, the bite of frost. With
  a twist of her thumbs she rotated her view so that she was looking back at the first Room. It hovered in the air, complete and plain, giving no indication of the wonders which lay beyond it.


  Its as if we were out there looking at it.


  Erwal turned. Sura stood behind her chair, hands clasped meekly behind her back. Why are you looking at all that snow and ice? the girl asked. It makes me feel
  cold.


  Erwal reflected how young Sura looked; it was as if the warm safety of the Rooms, the ship, had restored to her the youth rubbed away by the cold of the village. . . . Im not sure.
  I suppose I miss it.


  Muscles in the girls cheeks stood out like ropes. Well, I dont.


  I want to . . . ah, walk the window back to the village. But Im not sure if I can find it again.


  Ill help you. Sura sat on the floor, folding her legs beneath her. You go south from the Rooms. Look for the tree where we found Teals marker.


  South . . . yes.


  The focus moved at little more than walking pace over the icescape. Erwal and Sura peered at the screen searching for pointers in the blank terrain. Gradually Erwal learned to sweep the focus
  through miles in a few minutes, stopping occasionally at some vantage point to gain fresh bearings.


  It was so easy, compared to the deadly pain of the real trip, that Erwal felt ashamed.


  As the hours wore by other villagers observed what she was doing. Slowly a circle of them built up; some of them offered bits of advice while others preferred to keep their distance, simply
  watching. Erwal made no comment.


  Eventually they found the treestump to which still clung a flap of cow skin. Sura placed her hand on Erwals back; the fingers pinched painfully at Erwals muscles. The villagers
  stared at the rag, subdued and silent.


  After another day of surrogate traveling, with Erwals hands aching, the panel-eyes came at last to the village.


  Snow lay in drifts against the crushed teepees. No smoke rose. Mummy-cows lay in great mounds of snow, exposed flesh frozen to their bones.


  Erwal snatched the viewpoint into the air, so that it was as if they were looking down at the ruins of a toy village.


  Humanitys last enemy, winter, had won. Somewhere Sand lowed softly. Arke gently laid his palm on Erwals head. Erwal probed at her emotions, seeking grief. Then she turned the
  panels opaque and drew her hands from the gloves.


  The villagers were quiet, but after a few hours they returned to their lazy, peaceful shipboard life. Erwal found herself relaxing with the rest, and soon it was as if the images on the panels
  had been no more than a feverish dream . . .


  Later, though, Erwal climbed alone through the Rooms to the first and pushed open the door. The cold air sliced into her lungs. Barefoot, dressed only in a tunic, she staggered into the
  knee-deep snow. Suddenly her grief was as tangible as the frozen ground beneath her feet. She gave herself to it and tears froze to her eyes and cheeks.


  His scheme, his sub-units concurred, was as unlikely and improbable as any of the wild ventures undertaken by humans in the past. Its only merit was that it was better than
  allowing the Qax simply to crush the Xeelee ship.


  His plan hinged on the fact that the humans faced two dangers: from the Qax and from the dark matter photino birds. The photino birds were vastly more powerful, but the Qax, with their
  unswervable intent, represented the greater immediate danger. Clearly the humans could not fight through eitherlet alone bothof these great powers to the goal of the Ring.


  Well, then: the foes must be diverted.


  Paul withdrew subtly from the Jovian world. He was aware that the Qax were watching him, but they did not try to interfere. He diffused the foci of his awareness and spread himself as thinly as
  possible along the quantum world lines. He organized the data comprising his consciousness into a particular configuration, an empty, interrogative form.


  Like a child seeking its mother he called the antiXeelee.


  The antiXeelee had left the Universe at the launch of the Sugar Lump seed fleet. It had traveled back in time with its fleet, andsimultaneously, and without paradoxhad dissolved
  into countless melting fragments of awareness. So the antiXeelee had gone . . . but Paul inhabited a quantum Universe in which nothing was ever final. With patience and watchfulness he maintained
  his call.


  . . . Fragments of the antiXeelee replied. It was like an echo of a lost voice. A pale outline of the awareness of the antiXeelee was reconstructed in response to the demands of Paul, and again
  Paul was surrounded by its vast, passionless humor. He responded as best he could, endeavoring to strengthen the presence of the antiXeelee.


  He sensed confusion in the hierarchy of the Qax, but Paul ignored them.


  At last the response he was waiting for came. Spectral ships miles wide coasted through the Jovians system.


  The presence of the antiXeelee might signify to an alert observer that the Xeelee had returned to the cosmos, andas Paul had hopedthe Xeelee nemesis, the dark matter photino birds,
  had come to find out what was going on.


  Paul, straining, maintained the illusion/substance of the antiXeelee. At length the dark matter ships departed with, as Paul intended, a new purpose.


  He relaxed and the antiXeelee outline subsided into the quantum hiss of the Universe.


  The photino birds, convinced that the Xeelee might reinvade the Universe from which they had been driven, would abandon their projects and focus their energies on Bolders Ring.
  Theyd already set in place long-term mechanisms to destroy the Ring. But now the closure of that gateway had to be accelerated; the Ring must be closed before the Xeelee could use it to
  return.


  . . . But if the Ring were closed the Qax would be trapped in a dying Universe, their dream of species immortality threatened. So, Paul calculated, the Qax would have to get to the Ring and stop
  the photino birds from destroying it. With a sense of amusement and fascination he watched the urgent debate of the Qax, data and propositions chattering across all the scales of space and
  time.


  Forgotten, Paul allowed himself to exult. His scheme seemed to be working. If so he had not only afforded the remnants of humanity a chance: he had also changed the species imperatives of two
  great races.


  He slid along the quantum net to his little band of humans.


  Across the Universe vast forces began to converge on Bolders Ring.


  The Friend had returned. And the visions were so vivid she could hardly see.


  . . . A place, unimaginably far away, where a Ring, sparkling and perfect, turned in space; a place where all the starlight was blue . . .


  Erwal? Are you all right?


  The fantastic pictures overlaid Suras concerned face. Erwal rubbed the leathery skin around her eyes. Her sight clouded by other worlds, she clung to comforting fragments of reality: the
  sound of childrens laughter, the sweet, milky scent of the mummy-cow. Im all right. Just a little dizzy, perhaps. I need to sit down . . . With Suras help she
  touched the warm, soft wall of the Room and, as if blind, worked her way to the floor and sat down.


  . . . She soared over the vast, tangled Ring; her fingers trembled in the glove-controls . . .


  She opened her eyes, shuddering.


  Sura sat down beside her, still holding her hand. It isnt just dizziness, is it?


  . . . No. Erwal hesitated, longing to unburden herself. Sura, I think we have to travel again. Go away from here.


  Suras grip tightened. Brave the snow again? But


  No, you dont understand. In the ship. We have to travel in the ship.


  But where to?


  Erwal said nothing.


  Sura said slowly, Why do we have to go? I dont understand. How do you know all this? Youre frightening me, Erwal.


  Im sorry. I dont mean to. But I dont think I can explain. And . . . And Im frightened, too, she told herself. Not by the mysterious visionsnot
  anymorebut by what they represented: a journey the likes of which no human had undertaken for a million years.


  She didnt want to go. She wanted to stay here, in the warmth; she didnt want to face anymore danger and uncertainty. But the visions were powerful, much more so than before; it was
  as if the Friend were screaming into her face.


  The Friend was frightened, she realized suddenly. And what could such a godlike creature be fearful about?


  We have to go, she said. She could feel Suras hand grow stiff in hers. You think Im mad, dont you? she asked gently.


  No, Erwal, but


  For now youll have to trust me, Erwal said, keeping her voice as steady as she could. Look, Ive been right in the past. About the healing panels, and the food
  boxes. Havent I?


  . . . Yes.


  Well, now Ill be right again. Were in great danger. And to escape it we have to go to this other place. The visions cleared brieflymiraculouslyand she
  was afforded a glimpse of Suras wide eyes. Sura, well be safe in the ship. Well be warm and dry.


  Slowly the girl nodded. It cant be worse than the snow.


  Thats right, Erwal said firmly. Not as bad as the snow.


  After a time Sura said: What do you want me to do?


  It took the fattened, slow-moving villagers several days to organize themselves to Erwals satisfaction.


  Not everyone was willing to come, of course. Some decided to stay behind in the Eight Rooms, unwilling to gamble their security and warmth on Erwals unexplained visions. The ships
  food lockers would provision the travelers, and so Sand, the last mummy-cow in the world, was left behind to sustain the rest.


  Erwal found it hard to blame the stay-behinds.


  After so much hardship together the leave-taking was protracted and difficult, each villager sensing that there would never be a reunion. Erwal stroked the stubby hairs at the root of the
  mummy-cows trunk; huge, absurd tears leaked from Sands eyes.


  At last it was over. The stay-behinds gathered in the Eighth Room. Arke was among them, and Erwal studied his round face, trying to imagine his future, locked up in these tiny Rooms. The
  children would grow, of course, and perhaps have children of their ownwhy not? The bones of the dead would be laid in the snow outside, in rising heaps, and time would pass without incident;
  until finally the faithful mummy-cow would succumb to age, and the last people would die with her.


  Abruptly Erwal felt restless, anxious to depart. Surely the human story was not meant to end like this, with the last of them hiding away in a box.


  Arke pushed at the door control; the crystal panel slid across the face of the Eighth Room. The ship was cast free. Erwals group gathered in a nervous huddle at the center of the
  ships chamber. Erwal, self-conscious, walked across the cabin to her familiar seat and slipped her hands once more into the magical gloves.


  The ship unfurled its night-dark wings. She closed her eyes, feeling a surge of exhilaration. The Friend was with her: the barrage of visions had mercifully ceased, but she could sense his
  presence, as if he were standing behind her, grave and quiet.


  It was time.


  She summoned up a memory of the shining Ring


  the ship quivered


  and abruptly the Friend flooded her memory-picture with color and detail; determination flowed through her into the gloves and


  jump


  It was like a stumble, a fall. There were screams behind her. She looked up, startled, at the panel-windows: the pale lines of the Eighth Room had vanished, to be replaced by a ball of fire,
  vast, red, brooding; flames as big as worlds licked out at the ship and


  jump


  and another jolt and the fire was replaced by nothing, nothing at all, and


  jump


  there was a tilted disc of color; she saw reds and browns and golds and it was so lovely it made her gasp but


  jump


  it was gone and


  jumpjumpjumpjumpjump . . .


  Images battered against the screens like gaudy snowflakes.


  She switched off the screens. The panels emptied and turned silver-gray, and there was a sigh of relief from her companions. But the jumps continued; she could feel them as a soft flutter in her
  stomach.


  Cautiously she withdrew her hands from the gloves, stared at the mittens as if they had betrayed her. She had thought she understood the ship; now she had been humbled, a child at the feet of
  the adults. She sensed the Friends strained reassurance but took little comfort. I hope you know what youre doing, she thought savagely. Maybe were more stupid
  than you know. Or . . . more fragile.


  In their borrowed Xeelee ship the little group of humans hurtled across the hostile Universe.


  Paul sensed the bafflement of the woman, and anguish infiltrated his partial personalities. He had known that the initiation of the Xeelee hyperdrive would terrify the humans, but there was
  little he could do to protect them.


  There was no time for this introspection. He must seek the Ring himself.


  Pauls focus of attention swept restlessly around the Solar Systems abandoned periphery. He found shipyards, weapons shops, blood-stained hospitals, the foundations of massive
  industrial complexes. Warships and fortresses, some as large as moons, circled the distant Sun.


  Once two objects have been in contact they are forever linked by a thread of quantum wave functions. Once this had formed the basis of humanitys inseparability communications net. Now the
  prowling Paul found tenuous quantum functions arcing from the warships to forgotten battlefields scattered across the Universe. Paul knew that the humans had attacked the site of the Ring, at least
  once; so among these haunted wrecks there must be relics of those great assaults, and a quantum link for him to follow.


  At last he found it.


  The Spline ship was a mile-wide corpse, its spherical form distorted by a single, vast wound a hundred yards across. Within the wound, organs and dried blood were still visible. Paul imagined
  the agony of the creature as it had returned from the battlefield, its guts open to the pain of hyperspace . . .


  But this corpse-ship was embedded in a web of quantum functions which spun all the way to Bolders Ring; these sunken Spline eyes, hardened now, had once gazed upon the Ring itself.


  Paul wrapped himself around a pencil of quantum functions. Absorbing them into his awareness was like being stretched, expanded, made unimaginably diffuse.


  Cautiously at first, then with increasing confidence, he began to adjust the phases of the quantum threads, and the multiple foci of his awareness translated through spacetime.


  Paul hauled himself along the quantum functions in search of Bolders Ring.


  It was as if he were sliding down a long, vast slope in spacetime. At first the slope was all but imperceptible, but soon its steepness was unmistakable.


  The Ring was the most massive single structure in the Universe. It was like a boulder dropped into a pool: across a region hundreds of millions of light years wide its monstrous gravity well
  drew in galaxies as effortlessly as a lamp attracts moths. Now Paul was crossing the lip of that well, with the shining ruins of the Universe sliding alongside him. Eventually he saw how the
  fragile structuresthe filaments, loops and voids of galaxies which had emerged from the singularity itselfwere distorted, smashed, broken by the fall into this great flaw in
  space.


  The galaxiesall around the skywere tinged blue, he realized now. Blue shift.


  He had come, at last, to the place all the galaxies were falling into.


  The Ring was a hoop woven from a billion-light-year length of cosmic string. Pauls principal awareness focus was somewhere above the plane of the Ring. The near side of the artifact
  formed a tangled, impenetrable fence, twisted exuberantly into arcs and cusps, with shards of galaxy images glittering through the morass of spacetime defects. And the far side of the object was
  visible as a pale, hard band, remote across the blue-shifted sky.


  Paul could study the Ring as Jim Bolder never had. With relish he sent sub-personalities skating along the tangled quantum functions that reached deep into the Rings stretched
  spacetime.


  Cosmic strings were residual traces of the ultrahigh, symmetric vacuum of the primordial epochan era in which the forces of physics had yet to freeze out of a unified
  superforceand the strings were now embedded in the empty space of the Universe, like residual lines of liquid water in solid ice. And the strings were superconducting; as they
  moved through the primordial magnetic fields, huge currentsof a hundred billion billion amps or morewere induced in the strings . . .


  The strings writhed, like slow, interconnected snakes, across space. The strings were moving at close to lightspeed. They left behind them flat, glowing wakesplanes towards which matter
  was attracted, at several miles a second.


  Paul looked into the center of the Ring. There he found a singularity. It was hoop-shaped, a circular flaw in space: a rip, caused by the rotation of the immense mass of the Ring. The
  singularity was about three hundred light years acrossmuch smaller than the diameter of the Ring itself.


  If the Ring were spinning more slowly, the Kerr metric would be quite well-behaved. The singularity would be cloaked in two event horizonsone-way membranes into the
  centerand, beyond them, by an ergosphere: a region in which gravitational drag would be so strong that nothing sublight could resist its current.


  But the Ring was spinning . . . and too rapidly to permit the formation of an event horizon, or an ergosphere. And so, the singularity was naked.


  Through the void at the heart of the Ring he could see blue-shifted starlight muddled, stirred. Here the wave functions were tangled, twisted, broken; here space was folded up like cheap
  cloth.


  This distortion was the purpose of the Ring: this was the Kerr-metric Interface, a route to other universesthe gateway through which the Xeelee had made their escape.


  . . . Ghostly flocks slid through the tangled cosmic string net that made up the Ring.


  Paul widened his perception to embrace the entire Ring. Everywhere the photino birds soared, silent and purposeful. Somehow the great artifact seemed helpless, and Paul felt an absurd impulse to
  hurl himself forward, to try to protect the glorious baryonic monument.


  At length the photino birds appeared to come to a decision. A knot of birds, billions of them, formed around one section of the toroidperhaps some weak pointand from all around the
  Ring more bird flocks flickered in short hyperdrive hops to join the growing throng. Soon only a few scouts were left near outlying parts of the Ring, and around the weak point there was a swarm of
  shadow birds so thick they obscured the Ring itself.


  Cautiously Paul slid his awareness focus closer to the stricken region. The photino birds, he realized, were now passing into the structure of the cosmic string itself.


  If cosmic string self-intersected it cut itself. A new subloop formed, budding off the old. And perhaps that subloop, too, would self-intersect, and split into still smaller loops . . . and so
  on.


  Paul understood. It would be an exponential decay process, once started. And so the birds, concentrating their mass, deflected the passage of string loops, causing them to self-intersect. Soon,
  threadsfragments of string thousands of miles longdrifted out of the structure, passing unimpeded through the ranks of birds.


  Soon the ghost-gray birds were jostling in their eagerness to breach the threads; and, within minutes, a slice through the Ringextremely thin, no more than a light year widebegan
  to turn a dull yellow.


  The photino birds were cutting the Ring, Paul realized uneasily, and it didnt appear that it would take them very long. And his little band of humans was still hours away.


  He swept over the plain of the Ring and studied the turbulent space at its center. Thanks to the activities of the photino birds the Kerr-metric zone was like a pond into which gravel was being
  thrown. Star images rippled, and the inter-universal surface was awash with a milky blue light. Already the access paths through the zone must be disrupted


  and a shock wave of gravitational radiation burst over him.


  Rapidly he withdrew his attention foci from the Ring and rose to the roof of its star-walled chamber, so that it was as if he were an insect in some vast cathedral. Something monstrous had
  erupted into this region of space, mere light minutes away from him. He surveyed the space around the Ring, seeking the source of the gravitational radiation.


  . . . It had burst out of hyperspace like a fist. At first Paul could make out nothing but a blaze of blue-shifted photons and gravitons. Then, gradually, he perceived its structure. It was a
  sphere a million miles wide. Fusion fires still burned within it, although its structure had clearly been badly damaged by its impact at near lightspeed with the debris in the Ring chamber: great
  gobbets of material showered from its surface, so that it left a trail like some impossible comet as it blazed, Paul saw, towards the throng of photino birds.


  It looked like a ball of ice-cream thrown into a bank of live steam. But it was a star: a star that had been accelerated to near lightspeed and then launched through hyperspace. And it was aimed
  directly at the photino birds center of operations.


  This was a weapon of war. The Qax had arrived.


  After that things began to happen fast.


  For days the ship had hurtled on.


  Erwal knew she had no real understanding of the distances she was traveling, but she could sense how far she was being separated from the place of her birth.


  And she and her companions were utterly alone. Even the Friend had withdrawn once more.


  From time to time she slid her hands into the gloves and felt the continuing surge of the marvelous ship. And occasionallywhen her companions were asleepshe would open one of the
  panel-windows and stare gloomily at the bright spheres which battered against the panel like vast insects, or at the distant pools of muddy light which sailed more slowly by.


  Inside the ship there was, of course, no pattern of day and night by which to measure time, but Erwal counted the sleep periods that passed during the journey. Soon after the fourteenth she
  became aware, through the subtle touch of the gloves, of a change in the ships motion.


  Hastily, still blinking sleep from her eyes, she opened a panel-window.


  The barrage of stars was visibly slowing, and the motion of the distant pools of light was almost gone. Had they arrived, then? She peered at the screen.


  A wall of starlight, muddled and blue-stained, blocked off the sky. She stared, awed.


  Her companions stirred in their nests of rags on the floor. Hastily she shut off the panel and sat in her chair, wondering what to do now.


  The Qax assault approached its climax.


  The hijacked star was mere minutes away from impact with the workplace of the dark matter photino birds, and its hellish glow brought a million dancing highlights from Bolders Ring. Now
  Qax-controlled Spline ships crackled out of hyperspace in the wake of the star, their fleshy hulls sparkling with weapons fire. Paul saw how the photino birds were responding; insubstantial flocks
  rose from the Ring material, like steam from wet earth, to face the Qax vanguard.


  One photino bird flock got too close to the star. Paul watched raging gravitational radiation tear open the flocks structure. Within seconds the birds had dispersed.


  . . . And, just at this crucial instant, a little clump of consciousness knots popped out of hyperspace, emerging just outside the clear space around the Ring.


  The humans had arrived. Paul hurried to them.


  Wings outspread, the Xeelee ship hurtled through a storm of light.


  The panel-window showed blue stars, hundreds of them jammed together, some so close they were joined by umbilici of fire. The villagers stood and stared, transfixed. Children clung to the legs
  of their parents and cried softly.


  Turn it off! Sura buried her face in her hands. I cant bear to look at it; turn it off!


  Erwal gripped the gloves grimly. I cant, she said.


  The Friend was in her head again, his visions a clamor that left her unable to think.


  Onwards, he said. She had to go onwards, deeper into this swarm of insect-stars, using all the skills she had learned to haul the ship through this barrage of stars. Tears leaked out of her
  eyes, but she dared not rest. Her world narrowed to the feel of the gloves on her stiffening hands, the gritty rain of stars in her eyes.


  With a soundless explosion the ship erupted into clear space.


  Erwal gasped, pulled her hands out of the gloves; the ship seemed to skid to a halt.


  They were in an amphitheater of light. The far wall was a bank of stars, hard and blue; it curved into a floor and ceiling also made of blue-tinged starstuff. And at the center of the vast
  chamber was a jewel, a Ring that turned, huge and delicate. One point of the Ring was marred by smoke; red and blue light flickered in that cloud.


  Erwal felt Sura touch the crown of her head. The girls hand seemed to be trembling, and Erwal laid her own hand over Surasthen realized that the trembling was her own, that
  her whole body was shaking uncontrollably.


  Sura asked, Are you all right?


  . . . I think so.


  Where are we? Sura pointed. Whats that? Its beautiful. Do you think its some kind of building? Why, it must be miles wide.


  But Erwal barely heard. Once more the Friend clamored in her thoughts, pressing, demanding; she longed to shut him out


  Without hesitation she shoved her hands back into the gloves. The Xeelee ship plummeted into hyperspace.


  The weapon-star burned through the ranks of photino birds towards the Ring. Vast as it was the star was lost against that great tangled carcass . . .


  Until it hit.


  The battered star collapsed as if made of smoke. Sheets of hydrogen, some of it still burning at star-core temperatures, were dug out of the stars gut by writhing cosmic string. The
  stars mass was reduced from lightspeed to stationary in less than a minute; Paul watched huge shock waves race around the Rings structure.


  Now the Qaxs Spline warships followed up the starstrike; cherry-red beams lanced from their weapon pits, and Paul recalled the Xeelee gravity-wave starbreaker cannons observed by Jim
  Bolder. Photino birds imploded around the beams, flocks of them turning into transient columns of smoke that shone with exotic radiations and then dispersed.


  For a brief, exhilarating moment, Paul speculated on the possibility of a Qax victory, a defeat for the photino birds after this single, astonishing blitzkrieg; and he felt an unexpected surge
  of baryonic chauvinism.


  Soundlessly he cheered on the Qax.


  But, within thirty minutes, the debris of the starstrike was cooling and dispersing. The photino bird flocks began to regroup, gliding unimpeded through the glowing wreckage of the star. Grimly
  the Qax fought on; but now, from all around the Ring, photino birds were flicking through hyperspace to join the battle, and soon the marauding Qax were surrounded. The Spline armada, with foe in
  all directions, became a brief, short-blossoming flower of cherry-red light.


  Soon the end was beyond question. Ghostly photino birds penetrated the Spline fleet and overlaid the battered Qax ships, and the Spline, their effective masses increased enormously, began to
  implode, to melt inwards one by one.


  Perhaps if the Qax had taken more time, Paul mused; perhaps if they had organized a barrage of the starstrikes . . .


  Perhaps, perhaps.


  Soon it was evident that the assault had been no more than a temporary inconvenience for the photino birds, and the shadowy flocks were swooping once more into the Rings crumbling
  threads.


  Dropping out of hyperspace was like falling through ice.


  The panel-window filled with light, but Erwal, disoriented, could make no sense of the image: of the threads of crystal-blue light that crossed the picture, of the sea of milky, muddled stars
  below her. Were those threads the Ring? Then they must be very close to it, poised over its very center. And what was the meaning of the crushed, twisted starlight below?


  The Friend returned, screaming visions at her. She cried out, but she grasped the gloves.


  Night-dark Xeelee wings stretched across space for the last time. Ignored by the warring fleets the ship dived towards the Kerr-metric Interface.


  As Erwal entered the sea of light there was a moment of farewell, an instant of almost unbearable pain . . . and then the Friend was gone.


  She dropped into strangeness.


  The ghost-gray photino birds slid through the Rings pale flesh and its bruiselike discoloration spread.


  Paul, somber, reflected that the destruction of the Ring had in the end provided the key racial goal for the human race. But now that the end was close the last humanPaulfelt
  nothing but a cultured sadness, an aesthetic pain at the loss of such power and beauty.


  The surviving Qax, too, were, at last, no more than impotent observers, ignored by the photino birds.


  After about half a year the photino birds withdrew. The fruit of their labor was a slice through the Ring perhaps a light year thick. Around this darkling slice the substance of the Ring was
  crumbling, turning to sparkling threads that drifted away from the structure.


  The Kerr-metric Interface wavered, dissolved; and the Universe was sealed.


  Paul moved his attention foci closer to the gap. The broken threads of cosmic string shriveled from the wound, so that the gap in the Ring widened at near lightspeed.


  Photino birds swooped around the wound as if in a huge triumphant dance.


  The vast structure had no mechanism to recover from such a wound. Now there was only its long, slow death to play out; and the photino birds, evidently incurious, began to depart, returning
  their attention to their own mysterious projects.


  Like sea waves from the wreck of some immense ship gravity radiation surged out of the Rings gravitational well, and at last the vast pit in spacetime began to close.


  The observersthe Qax, the last photino bird flocksbegan to leave the scene. Paul grasped his quantum threads and slipped into the gathering darkness.


  The Xeelee ship emerged from the Kerr-metric Interface. It furled its wings, slid to a halt, and sent its sensors probing into the new Universe.


  Erwal stared at a screen that had become suddenly a blank pane of silver, reflecting only her own tired face.


  Sura asked, What does it mean?


  Erwal frowned. I dont know. She tried to move the focus of the screen, but there was no response. And the gloves around her hands were like dead things, inert.


  The ship no longer responded to her touch. She withdrew her hands.


  I dont understand, Sura said. Did we pass through the Ring? What should we do?


  How could I know? Erwal snapped. We wait, I suppose.


  Sura stepped away, uncertain.


  After some hours, Erwal climbed out of her chair and stretched painfully.


  Trying to overcome her enormous sense of anticlimax she established a routine. After each of the next few sleeps she crossed to the control table and slipped her hands into the gloves. But the
  ship remained inert, sealed off.


  Gradually her routine broke down.


  She was tired, and she had had enough mystery. She tried to settle into life inside this odd ship-village and forget the strangeness outside.


  The function of the Xeelee ship was to optimize the chances of survival of its human occupants.


  It studied the purposeless emptiness stretching around it and considered how this might be achieved.


  Gas clouds, dark and cooling, reached to the limits of this expanding Universe. There were no stars. There was no evidence of intelligence, or life.


  The ratio of helium to hydrogen here was about twenty-five percent. This, and various other cosmological relics, told the Xeelee ship that this Universe had emerged from its singularity in a
  broadly similar fashion to that of the Universe of its origin, with comparable ratios between the fundamental forces.


  This, of course, was good.


  The semisentient ship was capable of independent speculation. Perhaps some property of the Ring had guided them to an inhabitable environment, the ship wondered.


  It did not spend much processing time on such theorizing. After all, speculation was not its primary function; and even if it were, there was no one to report back to.


  So the Universe was broadly similar to that once shared by humans and Xeelee. With one important difference.


  It was much younger.


  Less than a billion years had passed since the singularity here. No stars yet burned. There was virtually no iron, no carbon, no siliconno oxygen. Save for the helium and a few traces of
  more complex elements which had emerged from the singularity, there was only hydrogen. All the heavy elements would become abundant much later, when true stars began to shine and complex fusion
  processes in their cores got underway.


  There were no Earths to land the humans on, no air for them to breathe, no metals for them to dig.


  The ship unfurled its night-dark wings and dived into the hydrogen clouds. Cherry-red starbreaker beams blasted ahead of the ship; the gravity waves lanced through convection cells billions of
  miles wide, and a cylinder of roiling hydrogen-helium gathered. Within the cylinder temperatures rose by millions of degrees and complex fusion chains, comparable to those in the cores of the stars
  yet to form, were initiated.


  A cascade of heavy elements emerged from the fires, and at last even a few atoms of iron were formed.


  For three months the Xeelee ship patrolled the length of its creation; it passed its beautiful wings through the star-core cylinder, filtering out the heavy elements.


  At last the Xeelee ship was ready to construct an Earth.


  The heart of it was a core of iron seven thousand miles wide. Leaving the core at stellar-surface temperatures the ship now laid down a mantle of silicate rocks, constructed from the mineral
  banks it had built up, and overlaid the whole with a thin crust of oxygen and silicon. Nextcompressing billions of years of planetary evolution into weeksit deposited lodes of iron,
  bronze, tin, methane at suitably accessible points. There was even uranium. Then riverbeds, ocean floors, fjords were gouged out by the flickering of a cherry-red beam.


  The process was creative; the ship almost enjoyed it.


  After six months the bones of the planet were laid down. The ship landed at various points on the surface and, by firing refrigerating particle beams into the glowing sky, rapidly cooled the
  crust through thousands of degrees.


  Next, ice asteroids were smashed into the bare surface, as were lodes of frozen oxygen and nitrogen. The ice melted and flowed into the waiting sea beds; gases hissed into a cloak about the
  planet.


  All this took two more months; but at last the ships night-dark wings cruised over clear oceans, through crisp blue oxygen.


  The first clouds formed. Rain fell.


  Next it was time to establish an ecosystem.


  The ship had never visited Earth, or even the interior of the box-world its Xeelee designers had built for the humans. But it knew the general principles.


  The ships clay was the genetic material of its human occupants, and their various parasites and symbiotes. Tiny laboratories embedded in the ships hull labored for many days.


  The first priority was an oxygenating flora. The ship chose melanin, the tanning agent stored in the humans melanocyte cells, to serve as the basis for a photosynthetic process. That,
  combined with extrapolations of the humans intestinal flora, proved sufficient.


  Rainforests exploded across the new continents, oceans of banyanlike trees force-grown by the ship. And a kind of plankton spread like a brown stain through the seas. Flows of energy and matter
  were initiated through the new biosphere, with life, climate and geology combining in a single grand organism, turning the infant planet into an autonomous, self-regulating life-support mechanism
  with a life span of millions of years.


  Now: animals to populate the land and seas; to serve as food for the people? Human genetic material, the ship found, was a remarkably flexible substance; the adjustment of a mere few percent of
  the DNA strands gave astonishing scope for design.


  This was another creative phase. The ship lingered over it, taking perhaps six months.


  At last the various feedback cycles were established; the ecosystem, powered by sunlight, was established and self-sustaining.


  The ship hovered over its creation, considering.


  The worlds sun was artificial, a fusion reactor, a miniature star. It blazed down, hot and red, over its unlikely new satellite. The star would last mere millions of years, but the ship
  decided that should be enough time for the humans to work out what to do next for themselves.


  The wings of the Xeelee ship curved one last time over the new world.


  It was done. It was good.


  Without ceremony the ship settled to the ground, threw open its ports, and deactivated.


  Erwal arose from sleep, aroused by the soft scent of grass. She rose stiffly, rubbed the sleep from her eyes, and made her way over sleeping bodies past the open port to the
  control table


  The open port?


  This port had not opened for a year and a half . . . Now it led to a gentle ramp. The ramp lay in light, and it nestled against soft earth.


  Trembling, Erwal walked down the ramp and into light which warmed her neck. She paused at the ramps edge, uncertain. Then, deliberately, she pressed her bare feet into the ground. The
  grass was cool and a little damp, as if dew-sprinkledand it was a deep, dark brown. A breeze, strange on her skin after months of ships air, brought goosebumps to her bare arms.


  She was standing on a grass-covered slope. The sun above was a pinkish red; beyond the sky, great billowing clouds were illuminated. The light brought out rich autumnal tones in the
  grasss dominant brown. The ship was a slim black cylinder, its wings folded away; it rested on the grass, incongruous.


  The slope fell away to a river which slid, gurgling, between tree-lined banks. The leaves of the trees were brown too, a pale russet color; but they flickered convincingly in the breeze. (What
  was that she saw in the branches of the trees?The little creature, about a foot long, returned her gaze with startlingly human eyes, and scurried out of sight to the top of a tree.) She
  looked along the river. As far upstream as she could see there were no ice-floes. In the distance gray mountains shouldered above the plain; snow touched their peaks. And downstream of the river
  she made out a line of light, right on the horizon. A sea?


  Something came flickering through the sky, out of the Sun: a bird, no larger than her fist, scooting over the grass at about head-height. She reached up towards it, impulsively; the bird
  swiveled its tiny (human!) head towards her, opened its mouth in fright, revealing rows of jewel-like teeth, and veered away, rustling into the distance.


  Sura came climbing up from the river. She was singing quietly. When she saw Erwal she smiled, her nose and forehead pink. Erwal, where are we?


  Erwal laughed. Wherever it is, it seems . . . agreeable.


  Now more villagers came stumbling from the ship, openmouthed; they seemed to expand as they sucked in the rich air. The children instantly ran off down the slope.


  Erwal turned back to Sura. What do you think we should do?


  The girl shrugged. Get some teepees built, I suppose. Before the snows come.


  Erwal nodded. But maybe the snows wont be so bad here.


  No. Maybe not.


  Arm in arm the two women walked down to the river.


  C.A.D. 500,000,000


  Time passed.


  After a certain point measurement of time became meaningless. For Paul this point arrived when there was no hydrogen left to burn anywhere, and the last star flickered and died.


  Already the Universe was a hundred times its age when the Xeelee left.


  Somberly Paul watched the dimmed galaxies subside like the chests of old men.


  At last there was little free baryonic matter outside the vast black holes which gathered in the cores of galaxies. Then, as the long night of the cosmos deepened, even protons collapsed, and
  the remaining star-corpses began to evaporate.


  Paul wearied of puzzling over the huge, slow projects of the photino birds. He sought out what had once been a neutron star. The carbon-coated sphere floating between the huge black holes was so
  dense that proton decay was actually warming it, keeping it a few degrees above the near-absolute zero of its surroundings; Paul, as if seeking comfort, clustered his attention foci close to this
  shadow of baryonic glory.


  After some time he became aware that he was not alone: the last of the Qax had come sliding through the interstices of space and now hovered with him over the frigid surface of the star.


  Human and Qax, huddled around the chill proton star, did not attempt to communicate. There was nothing more to say.


  The river of time flowed, unmarked, towards the endless seas of timelike infinity.


  


  


  


  


  


  Epilogue


  EVE


  


  


  


  [image: ] Eve was receding from me. I saw her face, as if it was turned up towards me, and I was rising, away from
  her.


  The walls, the apartment, had disappeared. There was only Eves face, and darkness.


  You must remember what you have seen, Jack. You must understand. You can see now why the Ghosts project must go ahead. Cant you? Cant you, Jack?


  I shouted at her: Tell me who you are, damn you. Tell me how you know all this, the future. Tell me!


  But my voice was a whisper, an insect-rustle; and she didnt reply.


  Her face faded, as if a light had been turned off. And the Galaxy came out, crystallizing above me like a gaudy frost.


  A Ghost hovered before me, concern sending ripples across its skin. Jack Raoul. Can you hear me?


  I looked down. My hands were chrome, shimmering, returning complex highlights from the Galaxys glow. Oh, Lethe. Im back.


  Jack Raoul? You have been unresponsive to stimuli for some time


  I wanted to punch a hole in the Ambassadors complacent hide, and then retreat into the safe warmth of my own metal stomach. What have you done to me? What right have
  youwhat right . . .


  Slowly, I became aware that all around me the Ghosts were rising, clustering around their skeletal ships, and sailing away from the deformed moon.


  I tried to think beyond my own concerns. Ambassador. Whats going on?


  Jack Raoul, it seems you have, after all, achieved your purpose. You have come here to observe our experiment. Now, you are ready to witness its climax, its magnificent
  conclusion. I heard pride in those thin translated tones, saw an insufferable arrogance about the Ambassadors sleek shimmer.


  I looked down at the moon. The intrasystem pods were active, working symmetrically around its battered surface, holding the moon in place.


  And, down through the splayed-opened hearts of ancient craters, the quagma pods were descending towards the core.


  With the Ambassador, I fell away from the Galaxy, descending beneath the moon.


  The sky was empty of stars. The Galaxy was a mottled, glowing ceiling above us, and beneath my feet there was only the distant, etiolated smudge of remote galaxies.


  I looked at it all with new eyes. Those shining stars were already infected by the photino birds. Even the most remote galaxy I saw would be affected by the final conflict, between the birds
  and the doomed Xeelee.


  Behind the bright light of the Universe, I had glimpsed the skulllike dismalness of the end of time.


  The Ghosts and their ships had gathered into a rough sphere, a couple of thousand miles from the moons surface; the moon hovered above me, a fat, battered orange, made
  three-dimensional by the subtle shading of Galaxy-core light.


  The Sink Ambassador said, The climax is approaching. I sensed excitement in the complex patterns which shivered across its surface.


  Tell me how you can make a star of dark matter.


  Jack Raoul, there are ways to generate compact, self-gravitating solitonlike equilibrium states of bosonic fields. Here we are seeking an oscillating solution, known as an oscillaton,
  which


  Lethe, I said. I wish Eve was here.


  Your wife.


  The real Eve. She was the only one who could make sense of all this stuff for me.


  The Ghost said nothing.


  Keep talking, I said.


  The Ambassador, tried again, in language only slightly less technical, and my internal stores began to feed back trickles of interpretation to me, integrating what the Ghost was saying with
  the best human models.


  Gradually, I began to figure out what the Ghosts were trying to do.


  Dark matter cant form stars, because it cant cool down fast enough.


  When a clump of baryonic gasnormal mattercollapses under gravity, electromagnetic radiation carries away much of the heat produced. It is as if the radiation cools the gas
  cloud. The residual heat left in the cloud eventually balances the gravitational attraction, and equilibrium is found: a star has formed, a compact, stable body, with internal radiation pressure
  balancing out the tendency to collapse through gravitation.


  But dark matter doesnt produce electromagnetic radiation. And without the cooling effect of radiation, a dark matter cloud, collapsing under gravity, traps much more of its heat of
  contraction. So large, diffuse clouds are the equilibrium form for dark matter.


  But, I said drily, youve found a way around that.


  The Sink Ambassador spun complacently. We are going to use another way to cool a clump of dark matter: gravitational cooling.


  I imagined a swarm of photinos, orbiting each other. The swarm could eject its own faster-moving members, sling-shotting them out like miniature spacecraft around shadowy planets. Because
  kinetic energy was equivalent to heat, the clump left behind would be cooler, more compact.


  The mechanism is similar to what you know as the Lynden-Bell analysis of the Jeans instability, the Ghost said. The mechanism whereby a star cluster can settle to a
  compact, stable equilibrium by collisionless relaxation: ejecting its own faster-moving components to an outer halo


  Enough. So youre going to use gravitational cooling to form a dark matter star, right here.


  The quagma pods will impact in the core of the moon, in a complex manner. They will be induced to decay and coalesce; their stores of superforce energy will be released in shaped
  pulses. The resulting gravitational waveforms will initiate the process. A photino cloud of approximately the mass of a small planet will begin to coalesce. Some thirteen percent of the
  clouds mass will be ejected during the violent relaxation process. The final soliton star will be just a few feet across, at the heart of this moon. A complex massive Klein-Gordon scalar
  field will be produced, with no self-interaction save through gravity, which . . .


  I tuned him out. I fed all this into my Notebooks.


  Why here?


  The Ghost spun, bobbing in space. There is much dark matter, here in the galactic halo. And few Xeelee.


  And few humans, right?


  I would be interested to know of the source of your information on the project, which


  Its going to take some close control, I said. The crucial events will last just microseconds: that complex sequence of quagma collisions in the core . . .
  Ambassador, you must have one giant AI controller built into that moon.


  It said nothing to that, and a grain of suspicion lodged in my mind. But I had other issues to pursue.


  Tell me why youre doing this, Sink Ambassador. If you make a soliton starso what? What will you have achieved?


  It rolled, as if it was turning to face me.


  You know as much as we do, now, about the fundamental truths of the Universe, it said. The secret history of the cosmos: the epochal conflict between light and dark
  matter, whose effects we have only begun to discern.


  To sustain their existence, the creatures of photino matter need stable baryonic star cores. And therefore they are accelerating the evolution of the stars. It rolled in space.
  Even now, the Ambassador said, photino creatures are clustered in the hearts of those hundred billion stars, choking them. Even the original star of mankind, called
  Sol.


  But they face resistance.


  Yes. From the baryonic life forms whose habitats they are destroying. But even the Xeelee, immeasurably stronger than my race or yours, will be defeated.


  I knew that was true, from the glimpses Eve had vouchsafed me.


  And so


  And so, the Ambassador said, we are striving to generate another option. A better way. It wheeled over the shaped moon. Raoul, the quagma pods are merging
  in the moons core. It begins . . .


  I started to understand. You think that if you can show the photino birds how to build star-sized objects of dark matterwithout using the cores of baryonic starsthey
  will stop destroying the stars.


  That is the goal. The dream, if you will.


  And the great Xeelee war can stop, and well all coexist; well live together, photino birds and Xeelee and humans and Ghosts, like one huge family. I felt like
  laughing at it. Lethe, Ambassador. At least you Ghosts cant be faulted for thinking big.


  Now, it said, you must understand why your opposition to this project must be withdrawn. On the success of this experiment, the future of the cosmos could
  hinge.


  I looked up at the engineered moon. There was a sense of mistiness about it, as if a great liquid lens had gathered over that pulverized surface; the light of the Galaxy was refracted,
  shimmering and softened. I stared into the dark matter mist, hunting for structure.


  It is working, the Ghost said. The photinos are coalescing. Soon, the equilibrium oscillations will be induced . . .


  A trickle of data started whispering in my head. Interpolations and feedback from my datastores, Eves Notebooks. Shadowy Virtuals glimmered around me: schematics of the moon, the
  photino star the Ghosts were building, little charts of growth rates, density-time fluctuations.


  There was something odd. The projections of the soliton stars formationbased on human mathematicsdidnt match up with what the Ghost had told me . . .


  But I was still preoccupied with my hardening suspicions. I thought about prophecy.


  Humans had built Michael Pooles wormhole, and benefited from the fragments of data it had delivered: data from the ends of time. Perhaps the Ghosts, and other races, had achieved
  similar glimpses of the future.


  But all such glimpses are fragmentary and incomplete.


  Prophecy is possible using scientific laws, where sufficiently simple events are concerned: the eclipse of a sun, or the return of a long-period comet. And prophecy based in the more complex
  human arena has been used, after a fashion, for most of humanitys recorded history. My Notebooks told me about actuarial tables, devices for predicting death rates, that even predated human
  spaceflight. The more computing power is available, the more detailed a prophecy is possible.


  To spin out a future vision as detailed and granular as the one Id been vouchsafed by Eve must have required computing power an order of magnitude more powerful than anything
  available to humanity.


  Or to the Ghosts.


  All at once the Ghosts were rich in processing power.


  Suddenly, I saw it.


  You let it out, I accused the Ambassador.


  Jack Raoul


  You let it out. The Planck Zero AI. You released it.


  It proved possible to accelerate the production of Hawking radiation, the natural evaporation of the black hole within which the AI was contained, which


  Lethe. That AI was insane. You Ghosts may have destroyed us all. Ambassador, Im going to file a full report about this. Im going to get this operation shut down, and
  have human monitors placed in every Ghost research establishment from now on.


  The AI is a powerful resource. Jack Raoul, we face cosmic obliteration. Even the Xeelee cannot shelter us. Surely the risk was justified. And as to the project, it is too advanced
  for


  I was aware of agitation among the flock of watching Ghosts. They started withdrawing further from the moon.


  An internal warning started to sound in my head. The Notebooks had come up with something they didnt like. More Virtual schematics, primary-color projections, started filling up my
  vision.


  The vents dug into the moon had started to glow, dull red. I saw molten rock bubble at the edge of one pit, its lip slumping into the cylindrical tunnel below. It was as if a fire burned in
  the moons core; light poured out into space, illuminating the construction debris which clustered around the moon, and glimmering off the hides of the watching Ghosts, turning them to beads
  of fire.


  In the moons surrounding veil of dark matter mist, I saw shadowy shapes hurtle, agitated, birdlike.


  . . . And Eve was beside me now. She was Ghost-transformed as I was, her long-boned face easily recognizable under the chrome.


  She watched the metamorphosing moon, its fiery glow reflecting from her silvered eyes.


  The Sink Ambassador twisted in alarm, its hide glowing red, chattering on many frequencies to its fellows.


  It isnt stable. The photino star. Is it, Eve?


  No, she said dreamily, not taking her eyes off the moon. The density of photinos is too high.


  Yes. That fit with what Eves Notebooks were telling me. The high density at the core is stimulating photino decay. The free Klein-Gordon field the Ghosts want to
  create is collapsing. Imploding


  Abruptly the Ghosts fled, including the Sink Ambassador, abandoning us; I saw their receding ships, shining threads against the intergalactic darkness.


  The surface of the moon was almost entirely molten now. It was subsiding, collapsing inwards.


  The Ghosts thought they were creating a home for the photino birds, I said. But they were wrong. You knew that. They have made


  A bomb, she said. A dark matter bomb.


  Its you, isnt it? The Planck Zero AI. Behind the mask of my wife


  She pressed her face against my metallic chest.


  My anger was gone. Only pity remained.


  I embraced Eve, enfolding her within my arms. Her skin felt warmimpossibly sohuman.


  But this will destroy you, I said. Whatever it is that sustains you, is in that moon.


  She turned to me, silver eyes empty, and smiled. I saw that she wore my ring on her finger.


  The thing at the heart of the moon turned white, dimming the sickly glow of the Galaxys core.


  The moon blew apart.


  Molten rock, quivering droplets of it, showered up past us, patterning against my skin. I closed my mechanical eyes and huddled with Eve, waiting for the rocky storm to pass.


  Evethe Planck Zero AIwasnt destroyed. It proved possible to reconstruct some of it from the records and fragmented datastores left behind.


  It was still sentient, but it was crippled. Its residual abilities were not much more than a humans.


  I took itherhome.


  Now, we spend most of our time in a simulation of our old apartment, in a Virtual never-never-land.


  Ive tried to figure out why she did what she did.


  Already mad with the desolating quantum loneliness of her birth, shed been brought out of her black hole prison, and was presented with all the Ghosts data on the
  future.


  And, desperately intelligent, she suffered a vision of that future.


  It was a vision of the destruction of all baryonic life, the desolate victory of the photino creatures: it was a rigid, logical and inescapable product of her own infinite intellect. It was
  a vision she couldnt bear.


  Soperhapsshe subverted the Ghosts hubristic experimentswhich do, incidentally, seem to have been genuinely aimed at a peaceful rapprochement with the photino
  birds. She allowed the Ghosts to make a dark matter bomb. Perhaps she was trying to open up a war with the photino birds, a new front, with a weapon that even the Xeelee had never
  considered.


  Or perhaps she sought, simply, her own destruction. Release, from the terrible burden of infinite knowledge.


  Even she doesnt know any longer.


  As for myself, I can never know if Eves bleak visiongiven to me in those startling, fragmented glimpsesrepresents the true future history of our Universe. Perhaps it was
  just some mad fiction, concocted by her huge but damaged soul. Or perhaps it is only one strand of the truth; perhaps that gloomy future can, in the end, be averted.


  Otherwise, in just a few million years, all humankind will be extinct in this Universe. And all our technology and intelligence and courage wont make a damn bit of difference in
  averting that fate.


  If thats true, its up to us to live as if it were not so.


  I care for Eve, as best I can. We go on. What else is there for us to do?


  


  


  


  


  


  The Xeelee Sequence-Timeline


  


  


  


  


  SINGULARITY: BIG BANG


  ERA: PRIMEVAL


  
    
      
        
          20bya (billion years ago): Life forms in quagma broth. First contact between Xeelee and photino birds. Xeelee timeships begin modification of Xeelee evolutionary
          history.


          10bya: Construction of Ring begins. Birth of Sol.


          5bya: Assault on Ring by photino birds begins. Life on Earth emerges.


          1bya: First infestation of Sol by photino birds.

        

      

    

  


  ERA: EXPANSION


  
    
      
        
          A.D. 3000 +: Opening up of Solar System with GUT and wormhole technology. First human extra-Solar expansion begins.


          A.D. 3621: Birth of Michael Poole.


          A.D. 3672: The Sun-people


          A.D. 3698: The Logic Pool


          Timelike Infinity


          A.D. 3717: Launch of GUTship Cauchy.


          A.D. 3825: Gossamer


          A.D. 3829: Wormhole time-travel invasion by Occupation-Era Qax.


          A.D. 3948: Cilia-of-Gold


          A.D. 3951: Lieserl


          A.D. 3953: Launch of GUTship Great Northern.

        

      

    

  


  ERA: SQUEEM OCCUPATION


  
    
      
        
          A.D. 4874: Conquest of human planets by Squeem.


          A.D. 4874: Pilot


          A.D. 4922: The Xeelee Flower


          A.D. 4925: Overthrow of Squeem.


          A.D. 5000 +: Second expansion begins.


          A.D. 5024: More Than Time or Distance


          A.D. 5066: The Switch

        

      

    

  


  ERA: QAX OCCUPATION


  
    
      
        
          A.D. 5088: Conquest of human planets by Qax.


          A.D. 5274: Return to System of GUTship Cauchy. Launch of backward time-travel invasion by Qax.


          A.D. 5406: Blue Shift


          A.D. 5407: Overthrow of Qax. Humans acquire Spline and starbreaker technology.


          A.D. 5500 +: Third expansion begins.


          A.D. 5611: The Quagma Datum


          A.D. 5653: Planck Zero


          A.D. 5664: Eve

        

      

    

  


  ERA: ASSIMILATION


  
    
      
        
          A.D. 10,000 +: Humans dominant sub-Xeelee species. Rapid expansion and absorption of species and technologies. Launch of Xeelee
          time-ships into deep past.


          A.D. 10515: The Gdel Sunflowers


          A.D. 21124: Vacuum Diagrams

        

      

    

  


  ERA: THE WAR TO END WARS


  
    
      
        
          A.D. 100,000 +: Humans assaults on Xeelee concentrations begin.


          A.D. 104,858: Stowaway


          Raft


          A.D. 168,349: Launch of the Exaltation of the Integrality.


          A.D. 171,257: The Tyranny of Heaven


          A.D. 193,474: Hero


          Flux


          A.D. 1,000,000: Final siege of Solar System by Xeelee. Defeat and imprisonment of man.

        

      

    

  


  ERA: FLIGHT


  
    
      
        
          A.D. 4,000,000 +: Migration of Xeelee through Ring. Sol leaves Main Sequence.


          C.A.D. 4,000,000: Secret History

        

      

    

  


  ERA: PHOTINO VICTORY


  
    
      
        
          A.D. 4,101,214: Shell


          A.D. 4,101,266: The Eighth Room


          A.D. 4,101,284: The Baryonic Lords Destruction of Ring by photino birds.


          A.D. 5,000,000 +: Last humans return to Sol in GUTship Great Northern, and travel to Ring.


          Ring


          A.D. 10,000,000 +: Virtual extinction of baryonic life.

        

      

    

  


  SINGULARITY: TIMELIKE INFINITY


  


  


  


  


  


  Permissions


  


  


  


  


  
    
      The Sun-People (under the title The Sun-Person), first published in Interzone, 1993.


      The Logic Pool, first published in Isaac Asimovs Science Fiction Magazine, 1994.


      Gossamer, first published in SF Age, 1995.


      Cilia-of-Gold, first published in Isaac Asimovs Science Fiction Magazine, 1994.


      Lieserl, first published in Interzone, 1993.


      Pilot, revised from Chiron, first published as a chapbook by Novacon, 1993.


      The Xeelee Flower, first published in Interzone, 1987.


      More Than Time or Distance, first published in Opus, 1988.


      The Switch, first published in Edge, 1990.


      Blue Shift, first published in Writers Of The Future Vol V, ed. Algis Budrys, 1989.


      The Quagma Datum, first published in Interzone: the 4th Anthology, ed. John Clute, David Pringle and Simon Ounsley, 1989.


      Planck Zero, first published in Isaac Asimovs Science Fiction Magazine, 1992.


      The Gdel Sunflowers, first published in Interzone, 1992.


      Vacuum Diagrams, first published in Interzone, 1990.


      Stowaway, extracted and revised from Raft, Harper-Collins, 1991.


      The Tyranny of Heaven, first published in Dream, 1990.


      Hero, first published in Isaac Asimovs Science Fiction Magazine, 1995.


      Shell, revised from The Bark Spaceship, first published in Dream, 1987.


      The Eighth Room, first published in Dream, 1989.


      Secret History and The Baryonic Lords, revised from The Baryonic Lords, first published in Interzone, 1991.


      Eve (under the title The Soliton Star), first published in Isaac Asimovs Science Fiction Magazine, 1996.
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  1. See Timelike Infinity


  2. See Timelike Infinity


  3. See Ring


  4. See Ring


  5. See Raft


  6. See Flux
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			It was the fourth millennium.

			Earth was restored. Great engineering projects had stabilised and preserved the planet’s fragile ecosystem: Earth was the first planet to be terraformed.

			Meanwhile, the Solar System was opened up. Based in the orbit of Jupiter, an engineer called Michael Poole industriously took microscopic wormholes – natural flaws in spacetime – and expanded them to make transit links big enough to pass spaceships, enabling the inner System to be traversed in a matter of hours rather than months. 

			Poole Interfaces were towed out of Jupiter’s orbit and set up all over the System. The Jovian moons became hubs for interplanetary commerce. 

			And Poole and his colleagues pushed further out.

		

	
		
			 

			RETURN TO TITAN

			AD 3685

		

	
		
			 

			PROLOGUE

			The spacecraft from Earth sailed through rings of ice. 

			In its first week in orbit around Saturn it passed within a third of a million kilometres of Titan, Saturn’s largest moon, sensors peering curiously down at unbroken haze. The craft had been too heavy to launch direct with the technology of the time, so its flight path, extending across seven years, had taken it on swingbys past Venus, Earth and Jupiter. Primitive it was, but it was prepared for Titan. An independent lander, a fat pie-dish three metres across, clung to the side of the main body. 

			Dormant for most of the interplanetary cruise, the probe was at last woken and released. And, two weeks later, it dropped into the thick atmosphere of Titan itself.

			Much of the probe’s interplanetary velocity was shed in ferocious heat, and then the main parachute inflated. Portals opened and booms unfolded, and, more than a billion kilometres from the nearest human engineer, instruments peered out at Titan. Some fifty kilometres up the surface slowly became visible. This first tantalising glimpse was like a high-altitude view of Earth, though rendered in sombre reds and browns. 

			The landing in gritty water-ice sand was slow, at less than twenty kilometres per hour. 

			After a journey of so many years the surface mission lasted mere minutes before the probe’s internal batteries were exhausted, and the chatter of telemetry fell silent. It would take two more hours for news of the adventure to crawl at light-speed to Earth – by which time a thin organic rain was already settling on the probe’s upper casing, as the last of its internal heat leaked away.

			And then, all unknown to the probe’s human controllers back on Earth, a manipulator not unlike a lobster’s claw closed around Huygens’ pie-dish hull and dragged the crushed probe down beneath the water-ice sand.
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			‘There’s always been something wrong with Titan.’ 

			These were the first words I ever heard Harry Poole speak – though I didn’t know the man at the time – words that cut through my hangover like a drill. 

			‘It’s been obvious since the first primitive probes got there seventeen hundred years ago.’ He had the voice of an old man, eighty, maybe even ninety, a scratchy texture. ‘A moon with a blanket of air, a moon that cradles a whole menagerie of life under its thick atmosphere. But that atmosphere’s not sustainable.’

			‘Well, the mechanism is clear enough. Greenhouse effects from the methane component keep the air from cooling and freezing out.’ This was another man’s voice, gravelly, sombre, the voice of a man who took himself too seriously. A voice that sounded familiar. ‘Sunlight drives methane reactions that dump complex hydrocarbons in the stratosphere—’

			‘But, son, where does the methane come from?’ Harry Poole pressed. ‘It’s destroyed by the very reactions that manufacture all those stratospheric hydrocarbons. Should all be gone in a few million years, ten million tops. So what replenishes it?’

			At that moment I could not have cared less about the problem of methane on Saturn’s largest moon, even though, I suppose, it was a central facet of my own career. The fog in my head, thicker than Titan’s tholin haze, was lifting slowly, and I became aware of my body, aching in unfamiliar ways, stretched out on some kind of couch.

			‘Maybe some geological process.’ This was a woman’s voice, brisk. ‘That or an ecology, a Gaia process that keeps the methane levels up. Those are the obvious options.’

			‘Surely, Miriam,’ Harry Poole said. ‘One or the other. That’s been obvious since the methane on Titan was first spotted from Earth. But nobody knows. Oh, there have been a handful of probes over the centuries, but nobody’s taken Titan seriously enough to nail it. Always too many other easy targets for exploration and colonisation – Mars, the ice moons. Nobody’s even walked on Titan!’

			Another man, a third, said, ‘But the practical problems – the heat loss in that cold air – it was always too expensive to bother, Harry. And too risky . . .’

			‘No. Nobody had the vision to see the potential of the place. That’s the real problem. And now we’re hamstrung by these damn sentience laws.’

			‘But you think we need to go explore.’ That gravel voice.

			‘We need Titan, son,’ Harry Poole said. ‘It’s the only hope I see of making our wormhole link at Saturn pay for itself. Titan is, ought to be, the key to opening up Saturn and the whole outer System. We need to prove the sentience laws don’t apply there, and move in and start opening it up. That’s what this is all about.’

			The woman spoke again. ‘And you think this wretched creature is the key.’

			‘Given he’s a sentience curator, and a crooked one at that, yes . . .’

			When words like ‘wretched’ or ‘crooked’ are bandied about in my company it’s generally Jovik Emry, my good self, that’s being discussed. I took this as a cue to open my eyes. Some kind of glassy dome stretched over my head, and beyond that a slice of sky-blue. I recognised the Earth as seen from space. And there was something else, a sculpture of electric-blue thread that drifted over a rumpled cloud layer.

			‘Oh, look,’ said the woman. ‘It’s alive.’

			I stretched, swivelled and sat up. I was stiff and sore, and had a peculiar ache at the back of my neck, just beneath my skull. I looked around at my captors. There were four of them, three men and a woman, all watching me with expressions of amused contempt. Well, it wasn’t the first time I’d woken with a steaming hangover in an unknown place surrounded by strangers. I would recover quickly. I was as young and healthy as I could afford to be: I was over forty, but AS-preserved at my peak of twenty-three.

			We sat on couches at the centre of a cluttered circular deck, domed over by a scuffed carapace. I was in a GUTship, then, a standard interplanetary transport, if an elderly one; I had travelled in such vessels many times, to Saturn and back. Through the clear dome I could see more of those electric-blue frames drifting before the face of the Earth. They were tetrahedral, and their faces were briefly visible, like soap films that glistened gold before disappearing. These were the mouths of wormholes, flaws in spacetime, and the golden shivers were glimpses of other worlds. 

			I knew where I was. ‘This is Earthport.’ My throat was dry as Moondust, but I tried to speak confidently. 

			‘Well, you’re right about that.’ This was the man who had led the conversation earlier. That ninety-year-old voice, comically, came out of the face of a boy of maybe twenty-five, with blond hair, blue eyes, a smooth AntiSenescence marvel. The other two men looked around sixty, but with AS so prevalent it was hard to tell. The woman was tall, her hair cut short, and she wore a functional jumpsuit; she might have been forty-five. The old-young man spoke again. ‘My name is Harry Poole. Welcome to the Hermit Crab, which is my son’s ship—’

			‘Welcome? You’ve drugged me and brought me here—’

			One of the sixty-year-olds laughed, the gruff one. ‘Oh, you didn’t need drugging; you did that to yourself.’

			‘You evidently know me – and I think I know you.’ I studied him. He was heavy set, dark, not tall, with a face that wasn’t built for smiling. ‘You’re Michael Poole, aren’t you? Poole the wormhole engineer.’

			Poole just looked back at me. Then he said to the blond man, ‘Harry, I have a feeling we’re making a huge mistake trying to work with this guy.’

			Harry grinned. ‘Give it time, son. You’ve always been an idealist. You’re not used to working with people like this. I am. We’ll get what we want out of him.’

			I turned to him. ‘Harry Poole. You’re Michael’s father, aren’t you?’ I laughed at them. ‘A father who AS-restores himself to an age younger than your son. How crass. And, Harry, you really ought to get something done about that voice.’

			The third man spoke. ‘I agree with Michael, Harry. We can’t work with this clown.’ He was on the point of being overweight, and had a crumpled, careworn face. I labelled him as a corporate man who had grown old labouring to make somebody else rich – probably Michael Poole and his father. 

			I smiled easily, unfazed. ‘And you are?’

			‘Bill Dzik. And I’ll be working with you if we go through with this planned jaunt to Titan. Can’t say it’s an idea I like.’

			This was the first I had heard of a trip to Titan. Well, whatever they wanted of me, I’d had quite enough of the dismal hellhole of the Saturn system, and had no intention of going back now. I had been in worse predicaments before; it was just a question of playing for time and looking for openings. I rubbed my temples. ‘Bill – can I call you Bill? I don’t suppose you could fetch me a coffee?’

			‘Don’t push your luck,’ he growled.

			‘Tell me why you kidnapped me.’

			‘That’s simple,’ Harry said. ‘We want you to take us down to Titan.’

			Harry snapped his fingers, and a Virtual image coalesced before us, a bruised orange spinning in the dark: Titan. It hung before Saturn itself, which was a pale-yellow crescent with those tremendous rings spanning space, and more moons suspended like lanterns. And there, glimmering in orbit just above the plane of the rings, was a baby-blue tetrahedral frame, the mouth of Michael Poole’s latest wormhole, a hyper-dimensional road offering access to Saturn and all its wonders – a road, it seemed, rarely travelled.

			‘That would be illegal,’ I pointed out.

			‘I know. And that’s why we need you.’ And Harry grinned, a cold expression on that absurdly young face.
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			‘If it’s an expert on Titan you want,’ I said, ‘keep looking.’

			‘You’re a curator,’ Miriam said, contempt thick in her voice. ‘You work for the intra-System oversight panel on sentience law compliance. Titan is in your charge!’

			‘Not by choice,’ I murmured. ‘Look – as you evidently targeted me, you must know something of my background. I haven’t had an easy career . . .’ My life at school, supported by my family’s money, had been a saga of drunken jaunts, sexual escapades, petty thieving and vandalism. As a young man I never lasted long at any of the jobs my family found for me, largely because I was usually on the run from some wronged party or other.

			Harry said, ‘Some career. In the end you got yourself sentenced to an editing, didn’t you?’

			If the authorities had had their way I would have had the contents of my much-abused brain downloaded into an external store, my memories edited, my unhealthy impulses ‘reprogrammed’, and the lot loaded back again – my whole self rebooted. ‘It represented death to me,’ I said. ‘I wouldn’t have been the same man as I was before. My father took pity on me—’

			‘And bought you out of your sentence,’ Bill Dzik said. ‘And got you a job in sentience compliance. A sinecure.’

			I looked at Titan’s dismal colours. ‘It is a miserable posting. But it pays a bit, and nobody cares much what you get up to, within reason. I’ve only been out a few times to Saturn itself, and the orbit of Titan; the work’s mostly admin, run from Earth. I’ve held down the job. Well, I really don’t have much choice.’

			Michael Poole studied me as if I were a vermin infesting one of his marvellous interplanetary installations. ‘This is the problem I’ve got with agencies like the sentience-oversight curacy. I might even agree with its goals. But it doesn’t do what it’s supposed to achieve, all it does is get in the way of enterprise, and it’s populated by time-wasters like you.’

			I found myself taking a profound dislike to the man. Whatever my faults I’m no hypocrite, and I’ve never been able to stomach being preached at. ‘I did nobody any harm,’ I snapped back at him. ‘Not much, anyhow. Not like you with your grand schemes, Poole, reordering the whole System for your own profit.’

			Michael would have responded, but Harry held up his hand. ‘Let’s not get into that again. And after all he’s right. Profit, or the lack of it, is the issue here. As for you, Jovik, even in this billion-kilometres-remote “sinecure” you’re still up to your old tricks, aren’t you?’

			I said nothing, cautious until I worked out how much he knew.

			Harry waved his hand at his Virtual projection. ‘Look – Titan is infested with life. That’s the basic conclusion of the gaggle of probes that, over the centuries, have orbited Titan or penetrated its thick air and crawled over its surface or dug into its icy sand. But life isn’t the point. The whole Solar System is full of life. Life is commonplace. The question is sentience. And sentience holds up progress.’

			‘It’s happened to us before,’ Michael Poole said to me. ‘The development consortium I lead, that is. We were establishing a wormhole Interface at a Kuiper object called Baked Alaska, thirteen years back, out on the rim of the System. Our plan was to use the ice as reaction mass to fuel GUTdrive starships. Well, we discovered life there, life of a sort, and it wasn’t long before we identified sentience. The xenobiologists called it a Forest of Ancestors. The project ground to a halt; we had to evacuate the place—’

			‘Given the circumstances in which you’ve brought me here,’ I said, ‘I’m not even going to feign interest in your war stories.’

			‘All right,’ Harry said. ‘But you can see the issue with Titan. Look, we want to open it up for development. It’s a factory of hydrocarbons and organics. We can make breathable air: nitrogen from the atmosphere, and oxygen extracted from water ice. We can use all that methane and organic chemistry to make plastics or fuel or even food. Titan should be the launch pad for the opening-up of the outer System, indeed the stars. But we’re not going to be allowed to develop Titan if there’s sentience there. And our problem is that, on this world with plenty of biochemistry and primitive life, nobody has established that there isn’t intelligence too.’

			I started to see it. ‘So you want to mount a quick and dirty expedition – incidentally violating the planetary-protection aspects of the sentience laws – prove there’s no significant mind down there, and get the clearance to move in the digging machines. Right?’ And I saw how Bill Dzik, Miriam and Michael Poole exchanged unhappy glances. There was dissension in the team over the morality of all this, a crack I might be able to exploit. ‘Why do you need this so badly?’ I asked.

			So they told me. It was a saga of interplanetary ambition. But at the root of it, as is always the case, was money – or the lack of it.
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			Harry Poole said, ‘You know our business, Jovik. Our wormhole engineering is laying down rapid-transit routes through the System, which will open up a whole family of worlds to colonisation and development. But we have grander ambitions than that.’

			I asked, ‘What ambitions? Starships? I read about that.’

			‘That and more,’ Michael Poole said. ‘For the last few decades we’ve been working on an experimental ship being built in the orbit of Jupiter . . .’

			And he told me about his precious Cauchy project. By dragging a wormhole portal around a circuit light years across, the GUTship Cauchy would establish a wormhole bridge – not across space – but across fifteen centuries, to the future. So, having already connected the worlds of humanity with his wormhole subway, Michael Poole now hoped to short-circuit past and future themselves. That, at least, seemed to be the idea. I looked at Poole with new respect, and some fear. The man was a genius, or mad.

			‘But,’ I said, ‘to fund such dreams you need money.’

			Harry said, ‘Jovik, you need to understand that a mega-engineering business like ours is a ferocious devourer of cash. It’s like the days of the pioneering railway builders back in the nineteenth century. We fund each new project with the profit of our previous ventures and with fresh investment – but that investment depends on the success of earlier schemes.’

			‘Ah. And now you’re stumbling. Yes? And this is all to do with Saturn.’

			Harry sighed. ‘The Saturn transit was a logical development. The trouble is, nobody needs to go there. Saturn pales beside Jupiter! Saturn has ice moons; well, there are plenty in orbit around Jupiter. Saturn’s atmosphere could be mined, but so can Jupiter’s, at half the distance from Earth.’

			Miriam said, ‘Saturn also lacks Jupiter’s ferociously energetic external environment, which we’re tapping ourselves in the manufacture of the Cauchy.’

			‘Fascinating,’ I lied. ‘You’re an engineer too, then?’

			‘A physicist,’ she replied, awkward. She sat next to Michael Poole but apart from him. I wondered if there was anything deeper between them.

			‘The point,’ said Harry, ‘is that there’s nothing at Saturn you’d want to go there for – no reason for our expensive wormhole link to be used. Nothing except—’

			‘Titan,’ I said. 

			‘If we can’t go in legally, we need somebody to break us through the security protocols and get us down there.’

			‘So you turned to me.’

			‘The last resort,’ said Bill Dzik with disgust in his voice. 

			‘We tried your colleagues,’ Miriam said. ‘They all said no.’

			‘Well, that’s typical of that bunch of prigs.’

			Harry, always a diplomat, smiled at me. ‘So we’re having to bend a few pettifogging rules, but you have to see the vision, man, you have to see the greater good.’

			‘Have I? Actually the question is, what’s in it for me? You know I’ve come close to the editing suites before. Why should I take the risk of helping you now?’

			‘Because,’ Harry said, ‘if you don’t you’ll certainly face a reboot.’ So now we came to the dirty stuff, and Harry took over; he was clearly the key operator in this little cabal, with the engineer types uncomfortably out of their depth. ‘We know about your sideline.’

			With a sinking feeling I asked, ‘What sideline?’

			And he used his Virtual display to show me. There went one of my doctored probes arrowing into Titan’s thick air, a silver needle that stood out against the murky organic backdrop, supposedly on a routine monitoring mission – but in fact with a quite different objective. 

			There are pockets of liquid water to be found just under Titan’s surface – frozen-over crater lakes, kept warm for a few thousand years by the residual heat of the impacts that created them. My probe now shot straight through the icy carapace of one of those crater lakes, and into the liquid water beneath. Harry fast-forwarded and we watched the probe’s ascent module push its way out of the lake and up into the air, on its way to my colleagues’ base on Enceladus.

			‘You’re sampling the subsurface life from the lakes,’ Harry said sternly. ‘And selling the results.’

			I shrugged; there was no point denying it. ‘I guess you know the background. The creatures down there are related to Earth life, but very distantly. Different numbers of amino acids, or something – I don’t know. The tiniest samples are gold dust to the biochemists, a whole new toolkit for designer drugs and genetic manipulation . . .’ I had one get-out. ‘You’ll have trouble proving this. By now there won’t be a trace of our probes left on the surface.’ Which was true; one of the many ill-understood aspects of Titan was that probes sent down to its surface quickly failed and disappeared, perhaps as a result of some kind of geological resurfacing. 

			Harry treated that with the contempt it deserved. ‘We have full records. Samples of the material you stole from Titan. Even a sworn statement by one of your partners.’

			I flared at that. ‘Who?’ But, of course, it didn’t matter.

			Harry said sweetly, ‘The point is the sheer illegality – and committed by you, a curator, whose job is precisely to guard against such things. If this gets to your bosses, it’s back to the editing suite for you, my friend, and this time even Papa won’t be able to bail you out.’

			‘So that’s it. Blackmail.’ I did my best to inject some moralistic contempt into my voice. And it worked; Michael, Miriam, Bill wouldn’t meet my eyes.

			But it didn’t wash with Harry. ‘Not the word I’d use. But that’s pretty much it, yes. So what’s it to be? Are you with us? Will you lead us to Titan?’

			I wasn’t about to give in yet. I got to my feet. ‘At least let me think about it. You haven’t even offered me that coffee.’

			Michael glanced at Harry, who pointed at a dispenser on a stand near my couch. ‘Use that one.’

			There were other dispensers in the cabin – why that particular one? I filed away the question and walked over to the dispenser. At a command it produced a mug of what smelled like coffee. I sipped it gratefully and took a step across the floor towards the transparent dome.

			‘Hold it,’ Michael snapped.

			‘I just want to take in the view.’ 

			Miriam said, ‘OK, but don’t touch anything. Follow that yellow path.’

			I grinned at her. ‘Don’t touch anything? What am I, contagious?’ I wasn’t sure what was going on, but probing away at these little mysteries had to help. ‘Please. Walk with me. Show me what you intend to do here.’

			Miriam hesitated for a heartbeat. Then, with an expression of deep distaste, she got to her feet. She was taller than I was, and lithe, strong-looking. 

			We walked together across the lifedome, a half-sphere a hundred metres wide. Couches, control panels and data entry and retrieval ports were clustered around the geometric centre of the dome; the rest of the transparent floor area was divided up by shoulder-high partitions into lab areas, a galley, a gym, a sleeping area and shower. The layout looked obsessively plain and functional to me. This was the vessel of a man who lived for work, and only that; if this was Michael Poole’s ship, it was a bleak portrait of him.

			We reached the curving hull. Glancing down I could see the ship’s spine, a complex column a couple of kilometres long leading to the lode of asteroid ice used for reaction mass by the GUTdrive module within. And all around us wormhole Interfaces drifted like snowflakes, while intra-System traffic passed endlessly through the great gateways.

			‘All this is a manifestation of your lover’s vision,’ I said to Miriam, who stood by me.

			‘Michael’s not my lover,’ she shot back, irritated. The electric-blue light of the exotic-matter frames shone on her cheekbones.

			‘I don’t even know your full name,’ I said.

			‘Berg,’ she said reluctantly. ‘Miriam Berg.’

			‘Believe it or not, I’m not a criminal. I’m no hero, and I don’t pretend to be. I just want to get through my life, and have a little fun on the way. I shouldn’t be here, and nor should you.’ Deliberately I reached for her shoulder. A bit of physical contact might break through that reserve. 

			But my fingers passed through her flesh, breaking up into a mist of pixels until they were clear of her flesh, and then reformed. I felt a distant ache in my head.

			I stared at Miriam Berg. ‘What have you done to me?’

			‘I’m sorry,’ she said gravely.

			 

			I sat on my couch once more – my couch, a Virtual projection like me, the only one in the dome I wouldn’t have fallen through, and sipped a coffee from my Virtual dispenser, the only one that I could touch. 

			It was, predictably, Harry Poole’s scheme. ‘Just in case the arm-twisting over the sample-stealing from Titan wasn’t enough.’

			‘I’m a Virtual copy,’ I said.

			‘Strictly speaking, an identity backup . . .’

			I had heard of identity backups, but could never afford one myself, nor indeed fancied it much. Before undertaking some hazardous jaunt you could download a copy of yourself into a secure memory store. If you were severely injured or killed, the backup could be loaded into a restored body, or a vat-grown cloned copy, or even allowed to live on in some Virtual environment. You would lose the memories you had acquired after the backup was made, but that was better than non-existence . . . That was the theory. In my opinion it was an indulgence of the rich; you saw backup Virtuals appearing like ghosts at the funerals of their originals, distastefully lapping up the sentiment. 

			And besides, the backup could never be you, the you who had died; only a copy could survive. That was the idea that started to terrify me now. I am no fool, and imaginative to a fault.

			Harry watched me taking this in.

			I could barely ask the question: ‘What about me? The original. Did I die?’

			‘No,’ Harry said. ‘The real you is in the hold, suspended. We took the backup after you were already unconscious.’

			So that explained the ache at the back of my neck: that was where they had jacked into my nervous system. I got up and paced around. ‘And if I refuse to help? You’re a pack of crooks and hypocrites, but I can’t believe you’re deliberate killers.’

			Michael would have answered, but Harry held up his hand, unperturbed. ‘Look, it needn’t be that way. If you agree to work with us, you, the Virtual you, will be loaded back into the prime version. You’ll have full memories of the whole episode.’

			‘But I won’t be me.’ I felt rage building. ‘I mean, the copy sitting here. I won’t exist any more – any more than I existed a couple of hours ago, when you activated me.’ That was another strange and terrifying thought. ‘I will have to die! And that’s even if I cooperate. Great deal you’re offering. Well, into Lethe with you. If you’re going to kill me anyway I’ll find a way to hurt you. I’ll get into your systems like a virus. You can’t control me.’

			‘But I can.’ Harry clicked his fingers.

			And in an instant everything changed. The four of them had gathered by Harry’s couch, the furthest from me. I had been standing; now I was sitting. And beyond the curved wall of the transparent dome, I saw that we had drifted into Earth’s night.

			‘How long?’ I whispered.

			‘Twenty minutes,’ Harry said carelessly. ‘You have an off switch. Of course I can control you. So which is it to be? Permanent extinction for all your copies, or survival as a trace memory in your host?’ His grin hardened, and his young-old face was cold. 

			 

			So the Hermit Crab wheeled in space, seeking out the wormhole Interface that led to Saturn. And I, or rather he who had briefly believed he was me, submitted to a downloading back into his primary, myself. How ironic that this was a violation of the very sentience protection laws it was my duty to uphold.

			He, the identity copy, died to save my life. I salute him.
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			Released from my cell of suspended animation, embittered, angry, I chose to be alone. 

			I walked to the very rim of the lifedome, where the transparent carapace met the solid floor. Looking down I could see the flaring of superheated, ionised steam pouring from the GUTdrive nozzles. The engine, as you would expect, was one of Poole’s own designs. ‘GUT’ stands for ‘Grand Unified Theory’, which describes the fundamental forces of nature as aspects of a single superforce. This is creation physics. Thus men like Michael Poole use the energies which once drove the expansion of the universe itself for the triviality of pushing forward their steam rockets. 

			Soon the Hermit Crab drove us into the mouth of the wormhole that led to the Saturn system. 

			We flew lifedome first at the wormhole Interface, so that it was as if the electric-blue tetrahedral frame came down on us from the zenith. Those electric-blue struts were beams of exotic matter, a manifestation of a kind of antigravity field that kept this throat in space and time from collapsing. Every so often you would see the glimmer of a triangular face, a sheen of golden light filtering through from Saturn’s dim halls. It was quite beautiful, a sculpture of light.

			The frame bore down, widening in my view, and fell around us, obscuring the view of Earth and Earthport. 

			Now I was looking up into a kind of tunnel, picked out by flaring sheets of light. This was a flaw in spacetime itself; the flashing I saw was the resolution of that tremendous strain into exotic particles and radiations. As the ship thrust deeper into the wormhole, fragments of blue-white light swam from a vanishing point directly above my head and swarmed down the spacetime walls. There was a genuine sensation of speed, of limitless, uncontrollable velocity. The lifedome creaked like a tin shack, and I thought I could hear that elderly GUTdrive screaming with the strain. I gripped a rail and tried not to cower.

			The passage was at least mercifully short. Amid a shower of exotic particles we ascended out of another electric-blue Interface – and I found myself back in the Saturn system, for the first time in years. 

			I could see immediately that we were close to the orbit of Titan about its primary, for the planet itself, suspended in the scuffed sky of the lifedome, was about the size I remembered it: a flattened globe a good bit larger than the Moon seen from Earth. Other moons hung around the sky, points of light. The sun was off to the right, with its close cluster of inner planets, so Saturn was half-full. Saturn’s only attractive feature, the rings, were invisible, for Titan’s orbit is in the same equatorial plane as the ring system and the rings are edge-on. But the shadow of the rings cast by the sun lay across the planet’s face, sharp and unexpected.

			There was nothing romantic in the view, nothing beautiful about it, not to me. The light was flat and pale. Saturn is about ten times as far from the sun as Earth is, and the sun is reduced to an eerie pinpoint, its radiance only a hundredth that at Earth: Saturn is misty and murky, an autumnal place. And you never forgot you were far from home when a human hand, held out at arm’s length towards the sun, could have covered all of the orbit of Earth.

			The Crab swung about and Titan itself was revealed, a globe choked by murky brown cloud from pole to pole, even more dismal and uninviting than its primary. Evidently Michael Poole had placed his wormhole Interface close to the moon in anticipation that Titan would someday serve his purposes.

			Titan was looming larger, swelling visibly. Our destination was obvious.

			 

			Harry Poole took charge. He had us put on heavy, thick-layered exosuits of a kind I’d never seen before. We sat on our couches like fat pupae; my suit was so thick my legs wouldn’t bend properly.

			‘Here’s the deal,’ Harry said, evidently for my benefit. ‘The Crab came out of the wormhole barrelling straight for Titan. That way we hope to get you down there before any of the automated surveillance systems up here can spot us, or do anything about it. In a while the Crab will brake into orbit around Titan. But before then you four in the gondola will be thrown straight into an atmospheric entry.’ He snapped his fingers, and a hatch opened up in the floor beneath us to reveal the interior of another craft, mated to the base of the lifedome. This was evidently the ‘gondola’, some kind of landing shuttle. It was like a cave, brightly lit and with its walls crusted with data displays.

			I said, ‘“Thrown straight in,” Harry? And what about you?’

			He smiled with that young-old face. ‘I will be waiting for you in orbit. Somebody has to stay behind to bail you out, in case.’

			‘This “gondola” looks small for the four of us.’

			Harry said, ‘Well, weight has been a consideration. You’ll mass no more than a tonne, all up.’ He handed me a data slate. ‘Now this is where you come in, Jovik. I want you to send a covering message to the sentience-law compliance control base on Enceladus.’

			I stared at the slate. ‘Saying what, exactly?’

			Harry said, ‘The entry profile is designed to mimic an unmanned mission. You’re going in hard, high deceleration. I want you to make yourselves look that way in the telemetry – as if this is just another unmanned probe going in for a bit of science, or a curacy inspection, or whatever it is you bureaucrat types do. Attach the appropriate permissions. I’m quite sure you’re capable of that.’ 

			I was sure of it too. I opened the slate with a wave of my hand, quickly mocked up a suitable profile, let Harry’s systems check I hadn’t smuggled in any cries for help, and squirted it over to Enceladus. Then I handed the slate back. ‘There. Done. You’re masked from the curacy. I’ve done what you want.’ I waved at the looming face of Titan. ‘So you can spare me from that, can’t you?’

			‘We discussed that,’ said Michael Poole, with just a hint of regret in his voice. ‘We decided to take you along as a fall-back, Jovik, in case of problems, any kind of challenge from Enceladus. Even if they’ve discovered the craft is manned, having you aboard will give us some cover.’

			I snorted. ‘They’ll see through that.’

			Miriam shrugged. ‘It’s worth it if it buys us a bit more time.’

			Bill Dzik stared at me, hard. ‘Just don’t get any ideas, desk jockey. I’ll have my eye on you all the way down and all the way back.’

			‘And listen,’ Harry said, leaning forward. ‘If this works out, Jovik, you’ll be rewarded. We’ll see to that. We’ll be able to afford it, after all.’ He grinned that youthful grin. ‘And just think. You will be one of the first humans to walk on Titan! So you see, you’ve every incentive to cooperate, haven’t you?’ He checked a clock on his data slate. ‘We’re close to the release checkpoint. Down you go, team.’

			They all sneered at that word, ‘team’, and at the cheerful tone of the man who was staying behind. But we filed dutifully enough through the hatch and down into that cave of instrumentation, Miriam first, then me, and Bill Dzik at my back. Michael Poole was last in; I saw him embrace his father, stiffly, evidently not a gesture they were used to. 

			In the gondola, our four couches sat in a row, so close that my knees touched Miriam’s and Dzik’s when we were all crammed in there in our suits. The hull was all around us, close enough for me to have reached out and touched it in every direction, a tight-fitting shell. Poole pulled the hatch closed, and I heard a hum and whir as the independent systems of this craft came online. There was a rattle of latches, and then a kind of sideways shove that made my stomach churn. We were already cut loose from the Crab, and were falling free, and rotating. 

			Poole touched a panel above his head, and the hull turned transparent. Now it was as if we four in our couches were suspended in space, surrounded by glowing instrument panels, and blocky masses that must be the power supply, life support, supplies. Above me the Crab slid across the face of Saturn, GUTdrive flaring, and below me the orange face of Titan loomed large. 

			I whimpered. I have never pretended to be brave.

			Miriam Berg handed me a transparent bubble-helmet. ‘Lethe, put this on before you puke.’

			I pulled the helmet over my head; it snuggled into the suit neck and made its own lock. 

			Bill Dzik was evidently enjoying my discomfort. ‘You feel safer in the suit, right? Well, the entry is the most dangerous time. But you’d better hope we get through the atmosphere’s outer layers before the hull breaches, Emry. These outfits aren’t designed to work as pressure suits.’

			‘Then what use are they?’

			‘Heat control,’ Michael Poole said, a bit more sympathetic. ‘Titan’s air pressure is fifty per cent higher than Earth’s, at the surface. But that thick cold air just sucks away your heat. Listen up, Emry. The gondola’s small, but it has a pretty robust power supply – a GUTengine, in fact. You’re going to need that power to keep warm. For short periods your suit will protect you; there are power cells built into the fabric. But you won’t last more than a few hours away from the gondola. Got that?’

			I was hardly reassured. ‘What about the entry itself? Your father said we’ll follow an unmanned profile. That sounds . . . vigorous.’

			Bill Dzik barked a laugh. Nobody else replied.

			Poole and the others began to work through pre-entry system checks. Harry murmured in my ear, telling me that fresh identity backups had just been taken of each of us and stored in the gondola’s systems. I was not reassured. 

			I lay helpless, trussed up and strapped in, as we plummeted into the sunlit face of Titan.
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			Fifteen minutes after cutting loose from the Crab, the gondola encountered the first wisps of Titan’s upper atmosphere, thin and cold, faintly blue all around us. Still a thousand kilometres above the ground, I could feel the first faltering in the gondola’s headlong speed. Titan’s air is massive and deep, and I was falling backside first straight into it.

			The first three minutes of the entry were the worst, as we plunged into the air with an interplanetary velocity, and our speed was reduced violently. Three hundred kilometres above the surface the deceleration peaked at sixteen gravities. Cushioned by Poole’s inertial field I felt no more than the faintest shaking, but the gondola shuddered and banged. Meanwhile a shock wave preceded us, a cap of gas that glowed brilliantly: Titan air battered to plasma by the dissipating kinetic energy of the gondola. 

			This fiery entry phase was mercifully brief. But when it was over, still we fell helplessly. After another three minutes we were within a hundred and fifty kilometres of the surface, and immersed in an orange haze, the organic-chemistry products of the destruction of Titan’s methane by sunlight. Poole tapped a panel, and a mortar fired above us, hauling out a pilot parachute a couple of metres across. This stabilised us in the thickening air, our backs to the surface, our faces to the sky. Then the main parachute unfolded, spreading reassuringly. 

			For fifteen minutes we drifted, sinking slowly into a deep ocean of cold, sluggish air. Poole and his colleagues worked at their slates, gathering data from sensors that measured the physical and chemical properties of the atmosphere. I lay silent, curious too, but frightened for my life. 

			As we fell deeper into the hydrocarbon smog the temperature fell steadily. Sixty kilometres above the surface we fell through a layer of cloud into clearer air beneath, and then, at forty kilometres, through a thin layer of methane clouds. The temperature was close to its minimum here, at only seventy degrees or so above absolute zero. Soon it would rise again. As Poole and his team had discussed, greenhouse effects from the mysterious methane that shouldn’t have been there warm Titan’s air all the way to the ground.

			Fifteen minutes after its unpacking, the main parachute was cut away, and a smaller stabiliser canopy opened. Much smaller. We began to fall faster, into the deep ocean of air. ‘Lethe,’ I said. ‘Why did we dump the big chute? We’re still forty kilometres high!’

			Bill Dzik laughed at me. ‘Don’t you know anything about the world you’re supposed to be guarding, curator? The air’s thick here, and the gravity’s low, only a seventh of Earth normal. Under that big parachute we’d be hanging in the air all day . . .’

			The gondola lurched sideways, shoved by the winds. At least that shut Dzik up. But the winds eased as we fell further, until the air was as still and turgid as deep water. We were immersed now in orange petrochemical haze, though the sun was plainly visible as a brilliant point source of light, surrounded by a yellow-brown halo. The crew gathered data on the spectra of the solar halo, seeking information on aerosols, solid or liquid particles suspended in the air. 

			And, gradually, beneath our backs, Titan’s ground became visible. I twisted around to see. Cumulus clouds of ethane vapour lay draped over continents of water ice. Of the ground itself I saw a mottling of dark and white patches, areas huge in extent, pocked by what looked like impact craters, and incised by threading valleys cut by flowing liquid, ethane or methane. The crew continued to collect their science data. An acoustic sounder sent out complex pulses of sound. Miriam Berg showed me how some echoes came back double, with reflections from the surfaces and bottoms of crater lakes, like the one my sampling probe had entered. 

			The gondola rocked beneath its parachute. Poole had suspended the inertial shielding, and, swinging in Titan’s one-seventh gravity, I was comfortable in my thick, softly layered exosuit. The crew’s murmuring as they worked was professional and quiet. I think I actually slept, briefly.

			Then there was a jolt. I woke with a snap. The parachute had been cut loose, and was drifting away with its strings dangling like some jellyfish. Our fall was slow in that thick air and gentle gravity, but fall we did!

			And then, as Bill Dzik laughed at me again, a new canopy unfurled into the form of a globe, spreading out above us. It was a balloon, perhaps forty, fifty metres across; we were suspended from it by a series of fine ropes. As I watched a kind of hose snaked up from beneath the gondola’s hull and pushed up into the mouth of the balloon, and it began to inflate.

			‘So that’s the plan,’ I said. ‘To float around Titan in a balloon! Not very energetic for a man who builds interplanetary wormholes, Poole.’

			‘But that’s the point,’ Poole said testily, as if I had challenged his manhood. ‘We’re here under the noses of your curators’ sensors, Emry. The less of a splash we make the better.’

			Miriam Berg said, ‘I designed this part of the mission profile. We’re going to float around at this altitude, about eight kilometres up – well above any problems with the topography, but under most of the cloud decks. We ought to be able to gather the science data we need from here. A couple of weeks should be sufficient.’

			‘A couple of weeks in this coffin!’

			Poole thumped the walls of the gondola. ‘This thing expands. You’ll be able to get out of your suit. It’s not going to be luxury, Emry, but you’ll be comfortable enough.’

			Miriam said, ‘When the time comes we’ll climb back up to space from this altitude. The Crab doesn’t carry an orbit-to-surface flitter, but Harry will send down a booster unit to rendezvous with us and lift the gondola to orbit.’

			I stared at her. ‘You’re saying we don’t carry the means of getting off this moon?’

			Miriam said evenly, ‘Mass issues. We need to stay under the curacy sensors’ awareness threshold. Plus we’re supposed to look like an unmanned probe, remember. Look, it’s not a problem.’

			‘Umm.’ Call me a coward, many have. But I didn’t like the idea that my only way off this wretched moon was thousands of kilometres away, and my access to it depended on a complicated series of rendezvous and coupling manoeuvres. ‘So what’s keeping us aloft? Hydrogen, helium?’

			Poole pointed at that inlet pipe. ‘Neither. This is a hot-air balloon, Emry, a Montgolfier.’ And he gave me a lecture on how hot-air technology is optimal if you must go ballooning on Titan. You have the buoyancy of the thick air, and the gravity is weak, and at such low temperatures you get a large expansion of your heated gas in response to a comparatively small amount of energy. Add all these factors into the kind of trade-off equation men like Poole enjoy so much, and out pops hot-air ballooning as the low-energy transport of choice on Titan.

			Miriam said, ‘We’re a balloon, not a dirigible; we can’t steer. But for a mission like this it’s enough for us to go pretty much where the wind takes us; all we’re doing is sampling a global ecosphere. And we can choose our course to some extent. The prevailing winds on Titan are easterly, but below about two kilometres there’s a strong westerly component. That’s actually a tide, raised by Saturn in the thick air down there. So we can select which way we get blown, just by ascending and descending.’

			‘More stealth, I suppose. No need for engines.’

			‘That’s the idea. We’ve arrived in the local morning. Titan’s day is fifteen Earth days long, and we can achieve a lot before nightfall – in fact I’m intending that we should chase the daylight. Right now we’re heading for the south pole, where it’s summer.’ And at the summer pole, as even I knew, methane and ethane pooled in open lakes – the only stable bodies of surface liquid in the System, aside from those on Earth and Triton.

			Poole grinned. ‘Summer on Titan. And we’re riding the oldest flying machine of all!’ Evidently he was starting to enjoy himself.

			Miriam smiled back, and their gloved hands locked together. 

			The envelope snapped and billowed above us as the warm air filled it up.
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			So we drifted over Titan’s frozen landscape, heading for the south pole. For now Michael Poole kept us stuck in that unexpanded hull, and indeed inside our suits, though we removed our helmets, while the crew put the gondola through a fresh series of post-entry checks. I had nothing to do but stare out through the transparent walls at the very Earthlike clouds that littered the murky sky, or over my shoulder at the landscape that unfolded beneath me. 

			Now that we were low enough to make out detail, I saw that those darker areas were extensive stretches of dunes, lined up in parallel rows by the prevailing wind. The ground looked raked, like a tremendous zen garden. And the lighter areas were outcroppings of a paler rock, plateaus scarred by ravines and valleys. At this latitude there were no open bodies of liquid, but you could clearly see its presence in the recent past, in braided valleys and the shores of dried-out lakes. This landscape of dunes and ravines was punctuated by circular scars that were probably the relics of meteorite impacts, and by odder, dome-like features with irregular calderas – volcanoes that spewed a ‘lava’ of liquid water. All these features had names, I learned, assigned to them by Earth astronomers centuries dead, who had pored over the first robot-returned images of this landscape. But as nobody had ever come here those names, borrowed from vanished paradises and dead gods, had never come alive. 

			I listened absently as Poole and the others talked through their science programme. The atmosphere was mostly nitrogen, just as on Earth, but it contained five per cent methane, and that methane was the key to Titan’s wonders, and mysteries. Even aside from its puzzling central role in the greenhouse effects which stabilised the atmosphere, methane was also central to the complicated organic chemistry that went on there. In the lower atmosphere methane reacted with nitrogen to create complex compounds called tholins, a kind of plastic, which fell to the ground in a sludgy rain. When those tholins landed in liquid water, such as in impact-warmed crater lakes, amino acids were produced – the building blocks of our kind of life . . .

			As I listened to them debate these issues it struck me that none of them had begun his or her career as a biologist or climatologist: Poole and Berg had both been physicists, Dzik an engineer and more lately a project manager. However, both Berg and Dzik had had specialist training to a decent academic standard to prepare for this mission. Ambitious types like these expected to live a long time; periodically they would re-educate themselves and adopt entirely different professions. I have never had any such ambition. I had a good education that had bequeathed me a good vocabulary and got me selected for my sinecure as a curator, along with my father’s influence – but that was about as much use as it had been to me. Why waste time going through it all again? Besides, somehow, despite AS technology, I do not imagine myself reaching any great age.

			Their talk had an edge, however, even in those first hours. They were all ethically troubled by what they were doing, and those doubts surfaced now that they were away from Harry Poole’s goading.

			‘At some point,’ Miriam Berg said, ‘we’ll have to face the question of how we’ll react if we do find sentience here.’

			Bill Dzik shook his head. ‘Sometimes I can’t believe we’re even here, that we’re having this conversation at all. I remember exactly what you said on Baked Alaska, Michael. If we couldn’t protect the ecology, “we’ll implode the damn wormhole. We’ll get funds for the Cauchy some other way.” That’s what you said.’

			Poole said harshly, clearly needled, ‘That was thirteen years ago, damn it, Bill. Situations change. People change. And the choices we have to make change too . . .’

			As they argued, I was the only one looking ahead, the way we were drifting under our balloon. Through the murk I thought I could see the first sign of the ethane lakes of the polar regions, sheets of coal-black liquid surrounded by fractal landscapes, like a false-colour mock-up of Earth’s own Arctic. And I thought I could see movement, something rising up off those lakes. Mist, perhaps? But there was too much solidity about those rising forms for that.

			And then those forms emerged from the mist, solid and looming.

			I pulled my helmet on my head and gripped my couch. I said, ‘Unless one of you does something fast, we may soon have no choices left at all.’

			They looked at me, the three of them in a row, distracted, absorbed by their science. Then they looked ahead, to see what I saw.

			They were like birds, black-winged, with white lenticular bodies. Those wings actually flapped in the thick air as they flew up from the polar seas, a convincing simulacrum of the way birds fly in the air of Earth. Oddly they seemed to have no heads. 

			And they were coming straight towards us.

			Michael Poole snapped, ‘Lethe. Vent the buoyancy!’ He stabbed at a panel, and the others went to work, pulling on their helmets as they did so.

			I felt the balloon settle as the hot air was released from the envelope above us. We were sinking but we seemed to move in dreamy slow motion, while those birds loomed larger in our view with every heartbeat. 

			Then they were on us. They swept over the gondola, filling the sky above, black wings flapping in an oily way that, now they were so close, seemed entirely unnatural, not like terrestrial birds at all. They were huge, each with a wingspan of ten, fifteen metres. I thought I could hear them, a rustling, snapping sound carried to me through Titan’s thick air. 

			And they tore into the envelope. The fabric was designed to withstand Titan’s methane rain, not an attack like this; it exploded into shreds, and the severed threads waved in the air. Some of the birds suffered; they tangled with our threads or collided with each other and fell away, rustling. One crashed into the gondola itself, crumpled like tissue paper, and fell, wadded up, far below us.

			And we fell too, following our victim–assassin to the ground. Our descent from the best part of eight kilometres high took long minutes; we soon reached terminal velocity in Titan’s thick air and weak gravity. We had time to strap ourselves in, and Poole and his team worked frantically to secure the gondola’s systems. In the last moment Poole flooded the gondola with a foam that filled the internal space and held us rigid in our seats, like dolls in packaging, sightless and unable to move.

			Even so I felt the slam as we hit the ground.
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			The foam drained away, leaving the four of us sitting in a row. We had landed on Titan the way we had entered its atmosphere, backside first, and now we lay on our backs with the gondola tilted over, so that I was falling against Miriam Berg, and the mass of Bill Dzik was weighing on me. The gondola’s hull had reverted to opacity so that we lay in a close-packed pearly shell, but there was internal light and the various data slates were working, though they were filled with alarming banks of red. 

			The three of them went quickly into a routine of checks. I ignored them. I was alive. I was breathing, the air wasn’t foul, and I was in no worse discomfort than having Dzik’s unpleasant bulk pressed against my side. Nothing broken, then. But I felt a pang of fear as sharp as that experienced by the Virtual copy of me when he had learned he was doomed. I wondered if his ghost stirred in me now, still terrified. 

			And my bowels loosened into the suit’s systems. Never a pleasant experience, no matter how good the suit technology. But I wasn’t sorry to be reminded that I was nothing but a fragile animal, lost in the cosmos. That may be the root of my cowardice, but give me humility and realism over the hubristic arrogance of a Michael Poole any day.

			Their technical chatter died away. 

			‘The lights are on,’ I said. ‘So I deduce we’ve got power.’

			Michael Poole said, gruffly reassuring, ‘It would take more than a jolt like that to knock out one of my GUTengines.’

			Dzik said spitefully, ‘If we’d lost power you’d be an icicle already, Emry.’

			‘Shut up, Bill,’ Miriam murmured. ‘Yes, Emry, we’re not in bad shape. The pressure hull’s intact, we have power, heating, air, water, food. We’re not going to die any time soon.’ 

			But I thought of the flapping birds of Titan and wondered how she could be so sure.

			Poole started unbuckling. ‘We need to make an external inspection. Figure out our options.’

			Miriam followed suit, and laughed. She said to me, ‘Romantic, isn’t he? The first human footfalls on Titan, and he calls it an external inspection.’ Suddenly she was friendly. The crash had evidently made her feel we had bonded in some way.

			But Bill Dzik dug an elbow in my ribs hard enough to hurt through the layers of my suit. ‘Move, Emry.’

			‘Leave me alone.’

			‘We’re packed in here like spoons. It’s one out, all out.’

			Well, he was right; I had no choice.

			Poole made us go through checks of our exosuits, their power cells, the integrity of their seals. Then he drained the air and popped open the hatch in the roof before our faces. I saw a sky sombre and brown, dark by comparison with the brightness of our internal lights. Flecks of black snow drifted down. The hatch was a door from this womb of metal and ceramics out into the unknown.

			We climbed up through the hatch in reverse order from how we had come in: Poole, Dzik, myself, then Miriam. The gravity, a seventh of Earth’s, was close enough to the Moon’s to make that part of the experience familiar at least, and I moved my weight easily enough. Once outside the hull, lamps on my suit lit up in response to the dark. 

			I dropped down a metre, and thus drifted to my first footfall on Titan. 

			The sandy surface crunched under my feet. I knew the sand was water ice, grains hard as glass in the intense chill. The sand was ridged into ripples, as if by a receding tide, and pebbles lay scattered, worn and eroded. A wind buffeted me, slow and massive, and I heard a low bass moan. A black rain smeared my faceplate.

			The four of us stood together, chubby in our suits, the only humans on a world larger than Mercury. Beyond the puddle of light cast by our suit lamps an entirely unknown landscape stretched off into the infinite dark. 

			Miriam Berg was watching me. ‘What are you thinking, Jovik?’ As far as I know these were the first words spoken by any human standing on Titan.

			‘Why ask me?’

			‘You’re the only one of us who’s looking at Titan and not at the gondola.’

			I grunted. ‘I’m thinking how like Earth this is. Like a beach somewhere, or a high desert, the sand, the pebbles. Like Mars, too, outside Kahra.’

			‘Convergent processes,’ Dzik said dismissively. ‘But you are an entirely alien presence. Here, your blood is as hot as molten lava. Look, you’re leaking heat.’

			And, looking down, I saw wisps of vapour rising up from my booted feet.

			We checked over the gondola. Its inner pressure cage had been sturdy enough to protect us, but the external hull was crumpled and damaged, various attachments had been ripped off, and it had dug itself into the ice.

			Poole called us together for a council of war. ‘Here’s the deal. There’s no sign of the envelope; it was shredded, we lost it. The gondola’s essential systems are sound, most importantly the power. The hull’s taken a beating, though.’ He banged the metal wall with a gloved fist; in the dense air I heard a muffled thump. ‘We’ve lost the extensibility. I’m afraid we’re stuck in these suits.’ 

			‘Until what?’ I said. ‘Until we get the spare balloon envelope inflated, right?’

			‘We don’t carry a spare,’ Bill Dzik said, and he had the grace to sound embarrassed. ‘It was a cost-benefit analysis—’

			‘Well, you got that wrong,’ I snapped back. ‘How are we supposed to get off this damn moon now? You said we had to make some crackpot rendezvous with a booster pack.’

			Poole tapped his chest, and a Virtual image of Harry’s head popped into existence in mid-air. ‘Good question. I’m working on options. I’m fabricating another envelope, and I’ll get it down to you. Once we have that gondola aloft again, I’ll have no trouble picking you up. In the meantime,’ he said more sternly, ‘you have work to do down there. Time is short.’ 

			‘When we get back to the Crab,’ Bill Dzik said to Poole, ‘you hold him down and I’ll kill him.’

			‘He’s my father,’ said Michael Poole. ‘I’ll kill him.’

			Harry dissolved into a spray of pixels.

			Poole said, ‘Look, here’s the deal. We’ll need to travel if we’re to achieve our science goals; we can’t do it all from this south pole site. We do have some mobility. The gondola has wheels; it will work as a truck down here. But we’re going to have to dig the wreck out of the sand first, and modify it. And meanwhile Harry’s right about the limited time. I suggest that Bill and I get on with the engineering. Miriam, you take Emry and go see what science you can do at the lake. It’s only a couple of kilometres’ – he checked a wrist map patch and pointed – ‘that way.’

			‘OK.’ With low-gravity grace Miriam jumped back up to the hatch, and retrieved a pack from the gondola’s interior.

			I felt deeply reluctant to move away from the shelter of the wrecked gondola. ‘What about those birds?’

			Miriam jumped back down and approached me. ‘We’ve seen no sign of the birds since we landed. Come on, curator. It will take your mind off how scared you are.’ And she tramped away into the dark, away from the pool of light by the gondola. 

			Poole and Dzik turned away from me. I had no choice but to follow her.
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			Walking any distance was surprisingly difficult. 

			The layered heat-retaining suit was bulky and awkward, but it was flexible, and in that Titan was unlike the Moon with its vacuum, where the internal pressure forces even the best skinsuits to rigidity. But on Titan you are always aware of the resistance of the heavy air. At the surface the pressure is half as much again as on Earth, and the density of the air four times that at Earth’s surface. It is almost like moving underwater. And yet the gravity is so low that when you dig your feet into the sand for traction you have a tendency to go floating off the ground. Miriam showed me how to extend deep, sharp treads from the soles of my boots to dig into the loose sand. 

			It is the thickness of the air that is the survival challenge on Titan; you are bathed in an intensely cold fluid, less than a hundred degrees above absolute zero, that conducts away your heat enthusiastically, and I was always aware of the silent company of my suit’s heating system, and the power cells that would sustain it for no more than a few hours.

			‘Turn your suit lights off,’ Miriam said to me after a few hundred metres. ‘Save your power.’

			‘I prefer not to walk into what I can’t see.’

			‘Your eyes will adapt. And your faceplate has image enhancers set to the spectrum of ambient light here . . . Come on, Jovik. If you don’t I’ll do it for you; your glare is stopping me from seeing too.’

			‘All right, damn it.’

			With the lights off, I was suspended in brown murk. But my eyes did adapt, and the faceplate subtly enhanced my vision. Titan opened up around me, a plain of sand and wind-eroded rock under an orange-brown sky – again not unlike Mars. Clouds of ethane or methane floated above me, and beyond them the haze towered up, layers of organic muck tens of kilometres deep. Yet I could see the sun in that haze, a spark low on the horizon, and facing it a half-full Saturn, much bigger than the Moon in Earth’s sky. Of the other moons or the stars, indeed of the Crab, I could see nothing. All the colours were drawn from a palette of crimson, orange and brown. Soon my eyes longed for a bit of green.

			When I looked back I could see no sign of the gondola, its lights already lost in the haze. I saw we had left a clear line of footsteps behind us. It made me quail to think that this was the only footstep trail on all this little world.

			We began to descend a shallow slope. I saw lines in the sand, like tide marks. ‘I think we’re coming to the lake.’

			‘Yes,’ Miriam said. ‘It’s summer here, at the south pole. The lakes evaporate, and the ethane rains out at the north pole. In time it will be winter here and summer there, and the cycle will reverse. Small worlds have simple climate systems, Jovik. As I’m sure a curator ought to know . . .’

			We came to the edge of the ethane lake. In that dim light it looked black like tar, and sluggish ripples crossed its surface. Patches of something more solid lay on the liquid, circular sheets almost like lilies, repellently oily. The lake stretched off black and flat to the horizon, which curved visibly, though it was blurred in the murky air. 

			It was an extraordinary experience to stand there in an exosuit and to face an ocean on such an alien world, the sea black, the sky and the shore brown. And yet there was again convergence with the Earth. This was, after all, a kind of beach. Looking around I saw we were in a sort of bay, and to my right, a few kilometres away, a river of black liquid had cut a broad valley, braided like a delta, as it ran into the sea.

			And, looking that way, I saw something lying on the shore, crumpled black around a grain of paleness.

			Miriam wanted samples from the lake, especially of the plates of gunk that floated on the surface. She opened up her pack and extracted a sampling arm, a remote manipulator with a claw-like grabber. She hoisted this onto her shoulder and extended the arm, and I heard a whir of exoskeletal multipliers. As the arm plucked at the lily-like features, some of them broke up into strands, almost like jet-black seaweed, but the arm lifted large contiguous sheets of a kind of film that reminded me of the eerie wings of the Titan birds that had attacked us. 

			Miriam quickly grew excited at what she was finding.

			‘Life,’ I guessed.

			‘You got it. Well, we knew it was here. We even have samples taken by automated probes. Though we never spotted those birds before.’ She hefted the lake stuff, films of it draped over her gloved hand, and looked at me. ‘I wonder if you understand how exotic this is. I’m pretty sure this is silane life. That is, based on a silicon chemistry, rather than carbon . . .’

			The things on the lake did indeed look like black lilies. But they were not lilies, or anything remotely related to life like my own. Life of our chemical sort is based on long molecules, with a solvent to bring components of those molecules together. Our specific sort of terrestrial life, which Miriam called ‘CHON life’, after its essential elements carbon, hydrogen, oxygen and nitrogen, uses water as its solvent, and carbon-based molecules as its building blocks: carbon can form chains and rings, and long stable molecules like DNA.

			‘But carbon’s not the only choice, and nor is water,’ Miriam said. ‘At terrestrial temperatures silicon bonds with oxygen to form very stable molecules.’

			‘Silicates. Rock.’

			‘Exactly. But at very low temperatures, silicon can form silanols, which are capable of dissolving in very cold solvents – say, in this ethane lake here. When they dissolve they fill up the lake with long molecules analogous to our organic molecules. These can then link up into polymers using silicon-silicon bonds, silanes. They have weaker bonds than carbon molecules at terrestrial temperatures, but it’s just what you need in a low-energy, low-temperature environment like this. With silanes as the basis you can dream up all sorts of complex molecules analogous to nucleic acids and proteins—’

			‘Which is what we have here.’

			‘Exactly. Nice complicated biomolecules for evolution to play with. They are more commonly found on the cooler, outer worlds – Neptune’s moon Triton for example. But this lake is cold enough. The energy flow will be so low that it must take a lo-ong time for anything much to grow or evolve. But on Titan there is plenty of time.’ She let the filmy stuff glide off her manipulator scoop and back into the lake. ‘There’s so much we don’t know. There has to be an ecology in there, a food chain. Maybe the films are the primary producers – an equivalent of the plankton in our oceans, for instance. But where do they get their energy from? And how do they survive the annual drying-out of their lakes?’

			‘Good questions,’ I said. ‘I wish I cared.’

			She stowed her sample bottles in her pack. ‘I think you care more than you’re prepared to admit. Nobody as intelligent as you is without curiosity. It goes with the territory. Anyhow we should get back to the gondola.’

			I hesitated. I hated to prove her right, that there was indeed a grain of curiosity lodged in my soul. But I pointed at the enigmatic black form lying further along the beach. ‘Maybe we should take a look at that first.’ 

			She glanced at it, and at me, and headed that way without another word.

			 

			It turned out, as I had suspected, that the crumpled form was a bird. I recalled one hitting our gondola during their assault and falling away; perhaps this was that very casualty. 

			It was essentially a block of ice, about the size of my head, wrapped up in a torn sheet of black film. With great care Miriam used her manipulator arm to pick apart the film, as if she was unwrapping a Christmas present. The ice mass wasn’t a simple lump but a mesh of spindly struts and bars surrounding a hollow core. It had been badly damaged by the fall. Miriam took samples of this and of the film.

			‘That ice lump looks light for its size,’ I said. ‘Like the bones of a bird.’

			‘Which makes sense if it’s a flying creature.’ Miriam was growing excited. ‘Jovik, look at this. The filmy stuff of the wings looks identical to the samples I took from the surface of the lake. It has to be silane. But the ice structure is different.’ She broke a bit of it open, and turned on a suit lamp so we could see a mass of very thin icicles, like fibres. It was almost sponge-like. Inside the fine ice straws were threads of what looked like discoloured water. ‘Rich in organics,’ Miriam said, glancing at a data panel on her manipulator arm. ‘I mean, our sort of organics, CHON life, carbon-water – amino acids, a kind of DNA. There are puzzles here. Not least the fact that we find it here, by this lake. CHON life has been sampled on Titan before. But it’s thought carbon-water life can only subsist here in impact-melt crater lakes, and we’re a long way from anything like that . . .’ 

			Her passion grew, a trait I have always found attractive. 

			‘I think this is a bird, one of those we saw flying at us. But it seems to be a composite creature, a symbiosis of these silicon-based wings and the ice lump – silane life cooperating with CHON life! Just remarkable. You wonder how it came about in the first place . . . but I guess there are examples of survival strategies just as intricate in our own biosphere. Give evolution enough time and anything is possible. I wonder what it is they both want, though, what the two sides in this symbiosis get out of the relationship . . .

			‘It’s a genuine discovery, Jovik. Nobody’s seen this before – life from two entirely different domains working together. And I wouldn’t have noticed it if not for you.’ She held out the ice lump to me. ‘They’ll probably name it after you.’

			Her enthusiasm was fetching, but not that much. ‘Sure. But my concern right now is how much power we have left in these suit heaters. Let’s get back to the gondola.’

			So she stowed away the remaining fragments of the Titan bird, Jovik Emry’s contribution to Solar System science, and we retraced our path back to the gondola.
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			The days are very long on Titan, and by the time we got back to the gondola nothing seemed to have changed about the landscape or the sky – not a diffuse shadow had shifted. We found Poole and Dzik, surrounded by alien mystery, happily fixing big balloon wheels to axles slung beneath the crumpled hull. Boys will be boys.

			When they were done, we all climbed back aboard. Poole had reset some of the interior lamps so they glowed green, yellow and blue; it was a relief to be immersed once more in bright Earth light. 

			We set off in our gondola-truck for the next part of our expedition. We were making, I was told, for an impact crater believed to hold liquid water, which itself was not far from a cryovolcano, another feature of interest for the expedition. This site was perhaps a hundred kilometres from where we had come down.

			Miriam transferred her lake samples to cold stores, and ran some of them through a small onboard science package. She jabbered about what she had discovered. Poole encouraged her more than Dzik did, but even that wasn’t much. Dzik and Poole were more interested at that moment in playing with the gondola. They sat at an improvised driver’s console and fussed over gear ratios and the performance of the big tyres. Poole even insisted on driving the bus himself, though Titan was so flat and dull for the most part he could easily have left the chore to the onboard systems. That proved to me the fallacy of not bringing along specialist biologists on a jaunt like this. It was only Miriam who seemed to have a genuine passion for the life systems we were supposed to be here to study; Dzik and Poole were too easily distracted by the technology, which was, after all, only a means to an end. 

			They had, however, rearranged the interior to make it feel a little less cramped. The couches had been separated and set up around the cabin, so you could sit upright with a bit of elbow room. The cabin was pressurised so we could remove our helmets, and though the expandable walls didn’t work any more there was room for one at a time to shuck off his or her exosuit. Poole ordered us to do so; we had already been inside the suits for a few hours, and the suits, and ourselves, needed some down time. Poole had set up a curtained-off area where we could let our discarded suits perform their self-maintenance functions while we had showers – of water recycled from our urine and sweat, which was deemed a lot safer than melt from the ice moon. Poole himself used the shower first, and then Miriam. She was hasty, eager to get back to her work, and kept talking even while she cleaned up. 

			After Miriam was out of the shower I took my turn. It was a miserable drizzle and lukewarm at that, but it was a relief to let my skin drink in the water. I was quick, though; with the unknown dangers of Titan only centimetres away beyond the gondola’s fragile metal walls, I didn’t want to spend long outside the security of the suit.

			It was scarcely a comfortable ride, even discounting the calculating face of Harry Poole glaring from wall-mounted slates. I was relieved when, after a couple of hours, we reached our destination. 

			At that point Bill Dzik was in the shower. Safely suited up, with Dzik’s offensive presence absent, I was able to sit forward in my couch and peer over Miriam’s and Poole’s shoulders at the landscape outside. That cryovolcano was a mound that pushed out of the landscape some kilometres to the west of us. It had the look of a shield volcano, like Hawaii or Mons Olympus, a flat-profiled dome with a caldera on the top. It wasn’t erupting while we sat there, but I could see how successive sheets of ‘lava’ had plated its sides. That lava was water ice, heavily laced with ammonia, which had come gushing up from this world’s strange mantle, a sea of liquid water locked under the ice, kilometres below our tyres.

			As for the crater lake, I saw nothing but a plain, flatter and even more featureless than the average, covered with a thin scattering of ice sand. But the lake was there, hidden. Poole extracted radar images which showed the unmistakable profile of an impact crater, directly ahead of us, kilometres wide. Such is the vast energy pulse delivered by an infalling asteroid or comet – or, in Saturn’s system, perhaps a ring fragment or a bit of a tide-shattered moon – that the water locally can retain enough heat to remain liquid for a long time, perhaps thousands of years. Such a lake had formed here, and then frozen over with a thin crust, on top of which that skim of sand had been wind-blown. But the briny lake remained under the ice, hoarding its heat.

			And, studded around the lake’s circular rim, we saw more sponge-like masses like the one we had discovered wrapped up in silane film at the shore of the polar lake. These masses were positioned quite regularly around the lake, and many were placed close by crevasses that seemed to offer a route down into the deep structure of the ice rock beneath us. Miriam started gathering data eagerly.

			Meanwhile, Poole was puzzling over images returned from the very bottom of the crater lake. He had found motion, obscure forms labouring. They looked to me like machines quarrying a rock deposit. But I could not read the images well enough, and as Poole did not ask for my opinions I kept my mouth shut.

			Miriam Berg was soon getting very agitated by what she was finding. Even as she gathered the data and squirted it up to Harry Poole in the Crab, she eagerly hypothesised. ‘Look – I think it’s obvious there are at least two kinds of life here, the silanes of the ethane lakes and the CHON sponges. I’ve done some hasty analysis on the CHON tissues. They’re like us, but not identical. They use a subtly different subset of amino acids to build their proteins; they have a variant of our DNA in there – a different set of bases, a different coding system. The silanes, meanwhile, are like the life systems we’ve discovered in the nitrogen pools on Triton, but again not identical, based on a different subset of silicon-oxygen molecular strings. 

			‘It’s possible both forms of life were brought here through panspermia – the natural wafting of life between the worlds in the form of something like spores, blasted off their parent world by impacts and driven here by sunlight and gravity. If the System’s CHON life arose first on Earth or Mars, it might easily have drifted here and seeded in a crater lake, and followed a different evolutionary strategy. Similarly the silanes at the poles floated here from Triton or somewhere else, found a congenial place to live, and followed their own path, independently of their cousins . . .’ She shook her head. ‘It seems remarkable that here we have a place, this moon, a junction where families of life from different ends of the Solar System can coexist.’

			‘But there’s a problem,’ Bill Dzik called from his shower. ‘Both your silanes and your sponges live in short-term environments. The ethane lakes pretty much dry up every Titan year. And each crater lake will freeze solid after a few thousand years.’

			‘Yes,’ Miriam said. ‘So both forms need to migrate. And that’s how, I think, they came to cooperate . . .’

			She sketched a hasty narrative of the CHON sponges leaving the crater lakes as they cooled, and finding their way to the summer pole. Maybe they got there by following deep crevasses, smashed into Titan’s ice crust by the impacts that dug out crater lakes like this one in the first place. Down there they would find liquid water, kilometres deep and close to the ammonia ocean. It would be cold, briny, not to terrestrial tastes, but it would be liquid, and survivable. And at the pole they would find the silane lilies floating on their ethane seas. The lilies in turn needed to migrate to the winter pole, where their precious life-stuff ethane was raining out.

			Miriam mimed, her fist touching her flattened palm. ‘So they come together, the sponges and the lilies—’ 

			‘To make the Titan birds,’ I said.

			‘That’s the idea. The timing must be complicated, but both need to migrate. The birds come flapping up out of the lake, just as we saw, heading for the winter pole: sponges as bodies or brains, silanes as wings, one seeking cold, one warmth, but both needing to be on the move. Maybe the sponges get dropped off at fresh crater lakes along the way, across the surface of the planet. It’s a true symbiosis, with two entirely different spheres of life intersecting – and cooperating, for without the migration neither form could survive alone.’ She looked at us, suddenly doubtful. ‘We’re all amateurs here. I guess any competent biologist could pick holes in that theory the size of Saturn’s rings.’

			Dzik said, ‘No competent biologist would even be hypothesising this way, not with so few facts.’

			‘No,’ Harry said tinnily from his slate. ‘But at least you’ve come up with a plausible model, Miriam. And all without the need to evoke even a scrap of sentience. Good job.’

			‘There are still questions,’ Miriam said. ‘Maybe the sponges provide the birds’ intelligence, or at least some kind of directionality. But what about power? The lilies especially are a pretty low-energy kind of life form . . .’

			Michael Poole said, ‘Maybe I can answer that; I’ve been doing some analysis of my own. I can tell you a bit more about the silane lilies’ energy source. Believe it or not – even on a world as murky as this – I think they’re photosynthesising.’ And he ran through the chemistry he thought he had identified, using entirely different compounds and molecular processing pathways from the chlorophyll-based green-plant photosynthesis of Earth life.

			‘Of course,’ Miriam said. ‘I should have seen it. I never even asked myself what the lilies were doing while they were lying around on the lake’s surface . . . Trapping sunlight!’

			Harry was growing excited too. ‘Hey, if you’re right, son, you may already have paid for the trip. Silane-based low-temp photosynthesisers would be hugely commercially valuable. Think of it, you could grow them on those nitrogen lakes on Triton, and go scudding around the outer System on living solar sails.’ His grin was wide, even in the reduced Virtual image. 

			Poole and Miriam were smiling too, staring at each other with a glow of connection. Theirs was a strange kind of symbiosis, like silane lily and CHON sponge; they seemed to need the excitement of external discovery and achievement to bring them together. 

			Well, there was a happy mood in that grounded gondola, the happiest since we had crashed. Even Bill Dzik as he showered was making grunting, hog-like noises of contentment. 

			And then there was a crunching sound, like great jaws closing on bone, and the whole bus tipped to one side. 

			 

			I had my helmet over my head in a heartbeat. Poole and Miriam staggered and started shouting instructions to each other.

			Then there was another crunch, a ripping sound – and a scream, a gurgling, quickly strangled, and an inward rush of cold air that I felt even through my exosuit. I turned and saw that, near the shower partition, a hole had been ripped in the side of the gondola’s flimsy hull, revealing Titan’s crimson murk. Something like a claw, or a huge version of Miriam’s manipulator arm, was working at the hull, widening the breach.

			And Bill Dzik, naked, not metres from the exosuit that could have saved him, was already frozen to death.

			That was enough for me. I flung open the hatch in the gondola roof and lunged out, not waiting for Miriam or Poole. I hit the Titan sand and ran as best I could. I could hear crunching and chewing behind me. I did not look back.

			When I had gone a hundred metres I stopped, winded, and turned. Poole and Miriam were following me. I was relieved that at least I was not stranded on Titan alone. 

			And I saw what was becoming of our gondola. The machines that had assailed it – and they were machines, I had no doubt of it – were like spiders of ice, with lenticular bodies perhaps ten metres long, each equipped with three grabber claws attached to delicate low-gravity limbs. Four, five of these things were labouring at the wreck of our gondola. I saw that they had gone for the wheels first, which was why we had tipped over, and now were making a fast job of ripping the structure apart. Not only that, beyond them I saw a line of similar-looking beasts carrying off silvery fragments – they could only be pieces of the gondola – and hauling them up the rising ground towards the summit of the cryovolcano. Some of the larger components of the wreck they left intact, such as the GUTengine module, but they carried them away just as determinedly.

			In minutes, I saw, there would be little left of our gondola on the ice surface – not much aside from Bill Dzik, who, naked, sprawled and staring with frozen eyeballs, made an ugly corpse, but had not deserved the fate that had befallen him.

			Harry Poole’s head popped into Virtual existence before us. ‘Well,’ he said, ‘that complicates things.’ 

			Michael swatted at him, dispersing pixels like flies.
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			‘Dzik is dead,’ I said. ‘And so are we.’ I turned on Michael Poole, fists bunched in the thick gloves. ‘You and your absurd ambition – it was always going to kill you one day, and now it’s killed us all.’

			Michael Poole snorted his contempt. ‘And I wish I’d just thrown you into a jail back on Earth and left you to rot.’

			‘Oh, Lethe,’ Miriam said with disgust. She was sifting through the scattered debris the spiders had left behind. ‘Do you two have any idea how ridiculous you look in those suits? Like two soft toys squaring up for a fight. Anyhow, you aren’t dead yet, Jovik.’ She picked up bits of rubbish, rope, a few instruments, some of her precious sample flasks, enigmatic egg-shaped devices small enough to fit in her fist – and food packs. 

			Michael Poole’s curiosity snagged him. ‘They didn’t take everything.’

			‘Evidently not. In fact, as you’d have noticed if you weren’t too busy trading insults with your passenger, they didn’t take us. Or Bill.’

			‘What, then?’

			‘Metal. I think. Anything that has a significant metal component is being hauled away.’

			‘Ah.’ Poole watched the spiders toiling up their volcano, bits of our ship clutched in their huge claws. ‘That makes a sort of sense. One thing this moon is short of is metal. Has been since its formation. Even the core is mostly light silicate rock, more like Earth’s mantle than its iron core. Which maybe explains why every surface probe to Titan across seventeen hundred years has disappeared without a trace – even the traces of your illegal sample collectors, Emry. They were taken for the metal.’

			I felt embarrassed to contribute to this dry discussion, but I referred to the blocky shapes I had seen toiling on the lake floor, in the radar images of the deeps. ‘As if they were quarrying? Maybe they were relatives of these spiders, after the metallic content of the meteorite that dug out the crater in the first place.’

			Poole pursed his lips, clearly trying not to look impressed. ‘Sounds a good guess. The metal in a fair-sized space rock could take centuries to extract.’

			‘Well, in any event, they left useful stuff behind,’ said Miriam, picking through the debris. ‘Anything ceramic, glass fibre, plastic. And the food packs. I’ll show you how to interface them to your suit’s systems, Emry, you can get at the food without opening up your helmet . . . We won’t starve, at least.’ 

			Poole, you see, had homed in on theory, while Miriam focused on the essentials that might keep us alive. That tells you everything about the man’s lofty nature, and its flaws.

			‘But they took the GUTengine, didn’t they?’ I put in sharply. ‘Our power source. Without which we’ll soon freeze to death, no matter how well fed we are.’

			‘And, incidentally,’ Miriam said, ‘the identity-backup deck. We cached the backups in the GUTengine’s own control and processing unit, the most reliable store on the gondola. If we lose that, we lose the last trace of poor Bill too.’

			I couldn’t help but glance at Dzik’s corpse, fast-frozen on the ice of Titan. 

			Not Poole, though. He was watching those receding spiders. ‘They’re heading down into the volcano. Which is a vent that leads down into the mantle, the ammonia sea, right? Why? What the hell are those things?’ 

			Miriam said, ‘One way to find out.’ She hefted one of those ceramic eggs in her right hand, pressed a stud that made it glow red, and hurled it towards the nearest spider. It followed a low-gravity arc, slowing quickly in the thick air, and it seemed to take an age to fall. But her aim was good, and it landed not a metre from the spider. 

			And exploded. Evidently it had been a grenade. The spider shattered satisfactorily, those ugly claws going wheeling through the air. 

			Miriam had already started to run towards the spider. ‘Come on.’ You couldn’t fault her directness. 

			Poole followed, and I too, unwilling to be left alone with Bill’s frozen remains. Poole called, ‘What did you do that for?’

			‘We want to know what we’re dealing with, don’t we?’

			‘And why are we running?’

			‘So we can get there before the other spiders get rid of the corpse.’

			And sure enough the other spiders, still laden with bits of the gondola, had already turned, and were closing on their shattered fellow. They didn’t seem perturbed by the sudden destruction of one of their kind, or of our approaching presence.

			We got there first, and we squatted around the downed spider in a splash of suit light. The spider hadn’t broken open; it was not enclosed by a hull or external carapace. Instead it had shattered into pieces, like a smashed sculpture. We pawed at the debris chunks, Miriam and Poole talking fast, analysing, speculating. The chunks appeared to be mostly water ice, though Poole speculated it was a particular high-pressure form. The internal structure was not simple; it reminded me of a honeycomb, sharp-edged chambers whose walls enclosed smaller clusters of chambers and voids, on down through the length scales like a fractal. Poole pointed out threads of silver and a coppery colour – the shades were uncertain in Titan’s light. They were clearly metallic.

			The other spiders closed in on the corpse. Wary of getting chomped by accident we backed off, dimming our suit lights.

			Miriam asked, ‘So, biological or artificial? What do you think?’

			Poole shrugged. ‘They seem dedicated to a single purpose, and have metallic components. That suggests artificial. But that body interior looks organic. Grown.’

			I felt like putting Poole in his place. ‘Maybe these creatures transcend your simple-minded categories. Perhaps they are the result of a million years of machine evolution. Or the result of a long symbiosis between animal and technology.’ 

			Poole shook his head. ‘My money’s on biology. Given enough time, necessity and selection can achieve remarkable things.’

			Miriam said, ‘But why would their systems incorporate metal if it’s so rare here?’

			‘Maybe they’re not native to Titan,’ I said. ‘Maybe they didn’t evolve here.’ But they weren’t listening to me. And besides, they didn’t want to hear any kind of theory that implied sentience. ‘The real question is,’ I said more urgently, ‘what do we do now?’

			The head of Harry Poole, projected somehow by our suit’s comms systems, once more popped into existence, the size of an orange, floating in the air. The small scale made his skin look even more unnaturally smooth. ‘And that,’ he said, ‘is the first intelligent question you’ve asked since we press-ganged you, Jovik. You ready to talk to me now?’

			Michael Poole glared at his father, then turned and sucked water from the spigot inside his helmet. ‘Tell us how bad it is, Harry.’

			‘I can’t retrieve you for seven days,’ Harry said.

			 

			I felt colder than Titan. ‘But the suits—’

			‘Without recharge our suits will expire in three days,’ Poole said. ‘Four at the most.’

			I could think of nothing to say.

			Harry looked around at us, his disembodied head spinning eerily. ‘There are options.’

			‘Go on,’ Poole said.

			‘You could immerse yourselves in the crater lake. The suits could withstand that. It’s cold in there, the briny stuff is well below freezing, but it’s not as cold as the open air. Kept warm by the residual heat of impact, remember. Even so you would only stretch out your time by a day or two.’

			‘Not enough,’ Miriam said. ‘And we wouldn’t get any work done, floating around in the dark in a lake.’

			I laughed at her. ‘Work? Who cares about work now?’

			Poole said, ‘What else, Harry?’

			‘I considered options where two people might survive, rather than three. Or one. By sharing suits.’

			The tension between us rose immediately. 

			Harry said, ‘Of course those spiders also left you Bill’s suit. The trouble is the power store is built into the fabric of each suit. To benefit you’d have to swap suits. I can’t think of any way you could do that without the shelter of the gondola; you’d freeze to death in a second.’

			‘So it’s not an option,’ Poole said.

			Miriam looked at us both steadily. ‘It never was.’

			I wasn’t sure if I was relieved or not, for I had been determined, in those few moments when it seemed a possibility, that the last survivor in the last suit would be myself. 

			‘So,’ Poole said to Harry, ‘what else?’

			‘You need the gondola’s GUTengine to recharge your suits,’ Harry said. ‘There’s just no alternative.’

			I pointed at the toiling spiders on the cryovolcano. ‘Those beasts have already thrown it into that caldera.’

			‘Then you’ll have to go after it,’ Harry said, and, comfortably tucked up in the Crab, he grinned at me. ‘Won’t you?’

			‘How?’ I was genuinely bewildered. ‘Are we going to build a submarine?’

			‘You won’t need one,’ Harry said. ‘You have your suits. Just jump in . . .’

			‘Are you insane? You want us to jump into the caldera of a volcano, after a bunch of metal-chewing monster spiders?’

			But Miriam and Poole, as was their way, had pounced on the new idea. Miriam said, ‘Jovik, you keep forgetting you’re not on Earth. That “volcano” is just spewing water, lava that’s colder than your own bloodstream.’ She glanced at Harry. ‘The water’s very ammonia-rich, however. I take it our suits can stand it?’

			‘They’re designed for contact with the mantle material,’ Harry said. ‘We always knew that was likely. The pressure shouldn’t be a problem either.’

			Poole said, ‘As for the spiders, they will surely leave us alone if we keep away from them. We know that. We might even use them in the descent. Follow the spiders, find the engine. Right?’ 

			Harry said, ‘And there’s science to be done.’ He displayed data in gleaming Virtual displays – cold summaries only metres away from Bill Dzik’s corpse. Harry said that his preliminary analysis of our results showed that the primary source of the atmosphere’s crucial methane was not in the surface features, but a venting from the cryovolcanoes. ‘And therefore the ultimate source is somewhere in the ammonia sea,’ Harry said. ‘Biological, geological, whatever – it’s down there.’

			‘OK,’ Poole said. ‘So we’re not going to complete the picture unless we go take a look.’

			‘You won’t be out of touch. I’ll be able to track you, and talk to you all the way in. Our comms link have a neutrino-transmission basis; a few kilometres of ice or water isn’t going to make any difference to that.’

			A few kilometres? I didn’t like the sound of that.

			‘So that’s that,’ Miriam said. ‘We have a plan.’ 

			‘We have a shared delusion,’ I said.

			They ignored me. Poole said, ‘I suggest we take an hour out. We can afford that. We should try to rest; we’ve been through a lot. And we need to sort through these supplies, figure out what we can use.’

			‘Yeah,’ said Miriam. ‘For instance, how about nets of ice as ballast?’

			So he and Miriam got down to work, sorting through the junk discarded by the spiders, knotting together cables to make nets. They were never happier than when busy on some task together.

			And there was Bill Dzik, lying on his back, stark naked, frozen eyes staring into the murky sky. I think it tells you a lot about Michael Poole and even Miriam that they were so focused on their latest goal that they had no time to consider the remains of this man with whom they had worked, apparently, for decades. Well, I had despised the man, and he had despised me, but something in me cringed at the thought of leaving him like that. 

			I looked around for something I could use as a shovel. I found a strut and a ceramic panel from some internal partition in the gondola, and used cable to join them together. Then I dug into the soil of Titan. The blade went in easily; the icy sand grains didn’t cling together. As a native of Earth’s higher gravity I was over-powered for Titan, and lifted great shovelfuls easily. But a half-metre or so down I found the sand was tighter packed and harder to penetrate, no doubt some artefact of Titan’s complicated geology. I couldn’t dig a grave deep enough for a man the size of Bill Dzik. So I contented myself with laying him in my shallow ditch, and building a mound over him. Before I covered his face I tried to close his eyes, but of course the lids were frozen in place.

			All the time I was working I clung to my anger at Michael Poole, for it was better than the fear.
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			So we climbed the flank of the cryovolcano, paralleling the trail followed by the ice spiders, who continued to toil up the slope hauling the last useful fragments of our gondola. We were laden too with our improvised gear – rope cradles, bags of ice-rock chunks for ballast, food packs. Miriam even wore a pack containing the pick of her precious science samples. 

			It wasn’t a difficult hike. When we had risen above the sand drifts we walked on bare rock-ice, a rough surface that gave good footing under the ridges of our boots. I had imagined we’d slip walking up a slope of ice, but at such temperatures the ice under your feet won’t melt through the pressure of your weight, as on Earth, and it’s that slick of meltwater that eliminates the friction. It was as if we climbed a surface of rough rock.

			But despite the easy climb, as we neared the caldera my legs felt heavy. I had no choice but to go on, to walk into ever greater danger, as I’d had no real choice since being press-ganged in the first place.

			At last we stood at the lip of the caldera. We looked down over a crudely carved bowl perhaps half a kilometre across, water-ice rock laced with some brownish organic muck. Most of the bowl’s floor was solid – evidently the cryovolcano was all but dormant – but there was a wide crevasse down which the spiders slid into darkness, one after another. 

			If you listened carefully you could hear a crunching sound, from deep within the crevasse. This crack in the world was what we were going to descend into. 

			‘Don’t even think about it,’ Miriam murmured to me. ‘Just do it.’

			But first we needed a tame spider. 

			We climbed a few paces down the flank, and stood alongside the toiling line of spiders. Miriam actually tried to lasso one of the creatures as it crawled past us. This was a bit overambitious, as the thick air and low gravity gave her length of cable a life of its own. So she and Poole worked out another way. With a bit of dexterity they managed to snag cable loops around a few of a spider’s limbs, and Poole threw cable back and forth under the beast’s belly and over its back and tied it off, to make a kind of loose net around the spider’s body. The spider didn’t even notice these activities, it seemed, but continued its steady plod.

			‘That will do,’ Poole said. ‘All aboard!’ Grasping his own burden of pack and ballast nets he made a slow-motion leap, grabbed the improvised netting, and set himself on the back of the spider. Miriam and I hurried to follow him.

			So there we were, the three of us sitting on the back of the beast! ‘On any other day,’ I ventured, ‘this would seem strange.’ That won me a laugh from Miriam.

			The first few minutes of the ride weren’t so bad, though the spider’s motion was jolting and ungainly, we had to cling to our cables, and we always had the unpleasant awareness that there was no conscious mind directing this beast to which we were strapped.

			Then the lip of the caldera came on us, remarkably quickly. I wrapped my hands and arms tighter in the netting. 

			‘Here we go!’ Michael Poole cried, and he actually whooped as the spider tipped head first over the lip of the crevasse – and began to climb down a vertical wall. I could not see how it was clinging to the sheer surface – perhaps with suckers, or perhaps its delicate limbs found footholds. But my concern was for myself, for as the spider tipped forward we three fell head over heels, clinging to the net, a slow low-gravity fall that ended with us all hanging upside down. 

			‘Climb up!’ Poole called. ‘It will be easier if we can settle near the back end.’

			It was good advice but easier said than done, for to climb I had to loosen my grip on the cable to which I was clinging. I was the last to reach the arse end of the descending spider, and find a bit of respite in a surface I could lie on.

			And all the while the dark of the chasm closed around us, and that dreadful crunching, chewing noise from below grew louder. I looked up to see the opening of this chimney as a ragged gash of crimson-brown, the only natural light; it barely cast a glow on the toiling body of the spider. Impulsively I ordered my suit to turn on its lights, and we were flooded with glare.

			Poole asked, ‘Everybody OK?’

			‘Winded,’ Miriam said. ‘And I’m glad I took my claustrophobia pills before getting into the gondola. Look below. What’s that?’

			We all peered down. It was a slab of ice that appeared to span the crevasse. For an instant I wondered if this was as deep as we would have to go to find our GUTengine. But there was no sign of toiling spiders here, or of the pieces of our gondola, and I feared I knew what was coming next. That sound of crunching grew louder and louder, with a rhythm of its own.

			‘Brace yourselves,’ Poole said. Pointless advice.

			Our spider hit the ice floor. It turned out to be a thin crust, easily broken – that was the crunching we had heard, as spider after spider smashed through this interface. Beyond the broken crust I caught one glimpse of black, frothy water, before I was dragged down into it, head first. For the ice was the frozen surface of a subterranean ocean.

			Immersed, I was no colder, but I could feel a sticky thickness all around me, as if I had been dropped into a vat of syrup. My suit lamps picked out enigmatic flecks and threads that filled the fluid surrounding me. When I looked back, I saw the roof of this vent already freezing over, before it was broken by the plunging form of another spider, following ours. 

			Michael Poole was laughing. ‘Dunked in molten lava, Titan style. What a ride!’

			I moaned, ‘How much longer? How deep will we go?’

			‘As deep as we need to. Have patience. But you should cut your lights, Emry. Save your power for heating.’

			‘No, wait.’ Miriam was pointing at the ice wall that swept past us. ‘Look there. And there!’

			And I made out tubular forms, maybe half a metre long or less, that clung to the walls, or, it seemed, made their purposeful way across it. It was difficult to see any detail, for these visions quickly shot up and out of our field of view.

			‘Life?’ Poole asked, boyishly excited once more. 

			Miriam said, ‘It looks like it, doesn’t it?’ Without warning, she loosened one hand from the net, grabbed at one of the tubes and dragged it away from its hold on the wall. It wriggled in her hand, pale and sightless, a fat worm; its front end, open like a mouth, was torn. 

			‘Ugh,’ I said. ‘Throw it back!’

			But Miriam was cradling the thing. ‘Oh, I’m sorry. I hurt you, didn’t I?’

			Poole bent over it. ‘Alive, then.’

			‘Oh, yes. And if it’s surviving in this ammonia lava, I wouldn’t mind betting it’s a cousin of whatever’s down below in the sea. More life, Michael!’

			‘Look, I think it’s been browsing on the ice. They are clustered pretty thickly over the walls.’ 

			And when I looked, I saw he was right; there the tube-fish were, nibbling away, working their way slowly up the vent. 

			Poole speculated, ‘Maybe they actively keep the vent open?’ He took a small science box from Miriam’s pack, and there, together – even as we rode that alien’s back down into the throat of the volcano – they briskly analysed the beast’s metabolism, and the contents of the water we were immersed in, and sent the results back to the Hermit Crab. Even Harry’s Virtual head popped up before us, grinning inanely, in that extreme situation.

			I had seen enough. With a snap, I made my suit turn its lights off. I had no desire to sit shivering in the dark as invisible ice walls plummeted past me. But I was gambling that curiosity would get the better of Poole and Miriam, and I was right; soon it was Poole whose suit glowed, spending his own precious power to light me up, as they laboured over their pointless science.

			At length they came to some conclusion. ‘So I was right,’ Miriam breathed at last. ‘This vent, and the mantle ocean, host a whole other domain – a third on Titan, in addition to the silanes and the CHON sponges. Ammono life . . .’

			 

			The moon’s liquid mantle is thought to be a relic of its formation, in a part of the solar nebula where ammonia was common. 

			Titan was born with a rocky core and a deep ocean, of water laced with ammonia. The ocean might have stayed open for a billion years, warmed by greenhouse effects under a thick primordial atmosphere. A billion years is plenty of time for life to evolve. Eventually the ocean surface froze over to form an icy crust, and at the ocean’s base complex high-pressure forms of ice formed a deep solid layer enclosing the silicate core. Ice above and below, but still the liquid ocean persisted between, ammonia-rich water, very alkaline, very viscous. And in that deep ocean had emerged a unique kind of life, adapted to its strange environment, based on chemical bonds between carbon and nitrogen-hydrogen chemical groups rather than carbon-oxygen, using ammonia as its solvent rather than water: ‘ammono life’, the specialists call it.

			‘Yes, a third kind of life,’ Miriam said. ‘One unknown elsewhere in the Solar System so far as I know. So here on Titan you have a junction of three entirely different domains of life: native ammono life in the mantle ocean, CHON life in the crater lakes blown in from the inner System, and the silane lilies wafting in from Triton and the outer cold. Incredible.’

			‘More than that,’ Harry said tinnily. ‘Michael, that tube-fish of yours is not a methanogen – it doesn’t create methane – but it’s full of it. Methane is integral to its metabolism, as far as I can see from the results you sent me. It even has methane in its flotation bladders.’

			Miriam looked at the tube-fish blindly chewing at the ice walls. ‘Right. They collect it somehow, from some source deep in the ocean. They use it to float up here. They even nibble the cryovolcano vent walls, to keep them open. They have to be integral to delivering the methane from the deep ocean sources, up through the crevices in the ice cap and to the atmosphere. So you have the three domains not just sharing this moon but cooperating in sustaining its ecology.’

			Harry said, ‘Quite a vision. And as long as they’re all stupid enough, we might make some money out of this damn system yet.’

			Miriam let go of her tube-fish, like freeing a bird; it wriggled off into the dark water. ‘You always were a realist, Harry.’

			I thought I saw blackness below us, in the outer glimmer of Poole’s suit lamps. I called, ‘How deep is this ice crust, before we get to the mantle ocean?’

			‘Around thirty-five kilometres,’ Harry replied.

			‘And how deep are we now?’

			‘Oh, around thirty-five kilometres.’

			Michael Poole gasped. ‘Lethe. Grab hold, everybody.’ 

			It was on us at once: we had almost passed through this vent we had followed all the way down from the cryovolcano mouth at the surface, this passage right through the ice crust of Titan. I gripped the net and shut my eyes. 

			The spider let go of the wall and dropped into the void. As we passed out of the vent, through the roof of ice and into the mantle beneath, I felt the walls recede from me, a wash of pressure, a vast opening-out. And we fell into the dark and the cold.
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			Now that the walls were gone from under its limbs I could feel that the spider was swimming, or perhaps somehow jetting, ever deeper into that gloopy sea, while the three of us held on for our lives. 

			Looking up I saw the base of Titan’s solid crust, an ice roof that covered the whole world, glowing in the light of Poole’s lamps but already receding. And I thought I saw the vent from which we had emerged, a much eroded funnel around which tube-fish swam languidly. Away from the walls I could more easily see the mechanics of how the fish swam; lacking fins or tails they seemed to twist through the water, a motion maybe suited to the viscosity of the medium. They looked more like bloated bacteria than fish.

			Soon we were so far beneath the ice roof that it was invisible, and we three and the spider that dragged us down were a single point of light falling into the dark. 

			And then Poole turned off his suit lamps!

			I whimpered, ‘Lethe, Poole, spare us.’ 

			‘Oh, have a heart,’ Miriam said, and her own suit lit up. ‘Just for a time. Let him get used to it.’

			I said, ‘Get used to what? Falling into this endless dark?’

			‘Not endless,’ Poole said. ‘The ocean is no more than – how much, Harry?’

			‘Two hundred and fifty kilometres deep,’ Harry said, mercifully not presenting a Virtual to us. ‘Give or take.’

			‘Two hundred and fifty . . . How deep are you intending to take us, Poole?’

			‘I told you,’ Michael Poole said grimly. ‘As deep as we need to go. We have to retrieve that GUTengine, Emry. We don’t have a choice – simple as that.’

			‘And I have a feeling,’ Miriam said bleakly, ‘now we’re out of that vent, that we may be heading all the way down to the bottom. It’s kind of the next logical choice.’

			‘We’ll be crushed,’ I said dismally.

			‘No,’ Harry Poole piped up. ‘Look, Jovik, just remember Titan isn’t a large world. The pressure down there is only about four times what you’d find in Earth’s deepest oceans. Five, tops. Your suit is over-engineered. Whatever it is that kills you, it won’t be crushing.’

			‘How long to the bottom, then?’ 

			Harry said, ‘You’re falling faster than you’d think, given the viscosity of the medium. That spider is a strong swimmer. A day, say.’

			‘A day!’

			Miriam said, ‘There may be sights to see on the way down.’

			‘What sights?’

			‘Well, the tube-fish can’t exist in isolation. There has to be a whole ammono ecology in the greater deeps.’

			My imagination worked overtime. ‘Ammono sharks. Ammono whales.’

			Miriam laughed. ‘Sluggish as hell, in this cold soup. And besides, they couldn’t eat you, Jovik.’

			‘They might spit me out but I’d rather they didn’t try at all. And even if we survive – even if we do find our damn GUTengine down there on the ice – how are we supposed to get back out of here?’

			Poole said easily, ‘All we need to do is dump our ballast, our bags of ice, and we’ll float up. We don’t need to bring up the GUTengine, remember, just use it to recharge the suits.’

			Miriam said, ‘A better option might be to hitch a ride back with another spider.’

			‘Right. Which would solve another problem,’ Poole said. ‘Which is to find a cryovolcano vent to the surface. The spiders know the way, evidently.’

			Harry said, ‘And even without the spiders I could guide you. I can see you, the vent mouths, even the GUTengine. This neutrino-radar technology was worth the money it cost. There’s no problem, in principle.’

			At times I felt less afraid of the situation than of my companions, precisely because of their lack of fear. 

			Miriam fetched something from a pack at her waist, I couldn’t see what, and glanced at Poole. ‘Jovik’s not going to survive a descent lasting a day. Not in the dark.’

			Poole looked at me, and at her. ‘Do it.’

			‘Do what?’

			But I had no time even to flinch as she reached across, and with expert skill pressed a vial into a valve in the chest of my exosuit. I felt a sharp coldness as the drug pumped into my bloodstream, and after that only a dreamless sleep, cradled in the warmth of my cushioned suit.

			 

			So I missed the events of the next hours, the quiet times when Poole and Miriam tried to catch some sleep themselves, the flurries of excitement when strange denizens of Titan’s ammono deep approached them out of the dark.

			And I missed the next great shock suffered by our dysfunctional little crew when the base of Titan’s underground ocean, an ice floor three hundred kilometres beneath the surface, at last hove into view. The strange landscape of this abyssal deep, made of folded high-pressure ices littered by bits of meteorite rock, was punctured by vents and chasms, like an inverted mirror image of the crust far above us. And the spider we rode did not slow down. It hurled itself into one of those vents, and once more its limbs began to clatter down a wall of smooth rock-ice.

			Harry warned Miriam and Poole that this latest vent looked as if it penetrated the whole of this inner layer of core-cladding ice – Ice VI, laced by ammonia dihydrate – a layer another five hundred kilometres deep. At the base of this vent there was only Titan’s core of silicate rocks, and there, surely, the spiders’ final destination must lie.

			There was nothing to be done but to endure this extension of the ride. It would take perhaps a further day. So Poole and Miriam allowed the spider to drag us down. More tube-fish, of an exotic high-pressure variety, grazed endlessly at the icy walls. Miriam popped me another vial to keep me asleep, and fed me intravenous fluids. Harry fretted about the exhaustion of our power, and the gradual increase of pressure; beneath a column of water and ice hundreds of kilometres deep, we were approaching our suits’ manufactured tolerance. But they had no choice but to continue, and I, unconscious, had no say in the matter.

			When the ride was over, when the spider had at last come to rest, Miriam woke me up. 

			 

			I was lying on my back on a lumpy floor. The gravity felt even weaker than it had on the surface. Miriam’s face hovered over me, illuminated by suit lamps. Smiling, she said, ‘Jovik. Look what we found.’

			I sat up. I felt weak, dizzy, hungry. Beside me, in their suits, Miriam and Poole sat watching my reaction. Then I remembered where I was and the fear cut in. 

			I looked around quickly. Even by the glow of the suit lamps I could not see far. The murkiness and floating particles told me I must be still immersed in the water of Titan’s deep ocean. I saw a roof of ice above me – not far above, a hundred metres or so. Below me was a surface of what looked like rock, dark and purple-streaked. I was in a sort of ice cavern, then, whose walls were off in the dark beyond our bubble of light. I learned later that I was in a cavern dug out beneath the lower icy mantle of Titan, between it and the rocky core, eight hundred kilometres below the icy plains where I had crash-landed days before. Around us I saw ice spiders, toiling away at their own enigmatic tasks, and bits of equipment from the gondola, chopped up, carried here and deposited. There was the GUTengine! My heart leapt; perhaps I would yet live through this.

			But even the engine wasn’t what Miriam was smiling about. She repeated, ‘Look what we found.’

			I looked. 

			Set in the floor, in this rocky core of a world, was a hatch.
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			They allowed me to eat and drink, and void my bladder. Moving around was difficult, the cold water dense and syrupy; every movement I made was accompanied by the whir of servomotors as the suit laboured to assist me. I was reassured to know that the GUTengine was still functioning, and that my suit cells had been recharged. In principle I could stay alive long enough to get back to the Hermit Crab. All I had to do was find my way out of the core of this world, up through eight hundred kilometres of ice and ocean . . . I clung to the relief of the moment, and put off my fears over what was to come next.

			Now that I was awake, Michael Poole, Miriam Berg, and Virtual Harry rehearsed what they had figured out about methane processing on Titan. Under that roof of ice, immersed in that chill high-pressure ocean, they talked about comets and chemistry, and all the while the huge mystery of the hatch in the ground lay between us, unaddressed.

			Harry said, ‘On Earth, ninety-five per cent of the methane in the air is of biological origin. The farts of animals, the rot of vegetation. So could the source be biological here? You guys have surveyed enough of the environment to rule that out. There could in principle be methanogen bugs living in those ethane lakes, for instance, feeding off reactions between acetylene and hydrogen, but you found nothing significant. What about a delivery of the methane by infalling comets? It’s possible, but then you’d have detected other trace cometary gases, which are absent from the air. Only one plausible possibility remains . . .’

			When Titan was young, still warm from its birth and before it froze, its ammonia-water ocean had extended all the way to the rocky core. There, chemical processes could have produced plentiful methane: the alkaline water reacting with the rock would liberate hydrogen, which in turn would react with sources of carbon, monoxide or dioxide or carbon grains, to manufacture methane. But that process would have been stopped as soon as the ice layers plated over the rock core, insulating it from liquid water. What was needed, then, was some way for chambers to be kept open at the base of the ice, where liquid water and rock could still react at their interface. And as for a way for the methane produced in the depths to be brought up through the ice to the ocean, and then released in the atmosphere . . .

			‘The tube-fish,’ I said.

			‘And their relatives, yes.’

			Looking up at the ice ceiling above me, I saw how it had been shaped and scraped, as if by lobster claws. ‘So the spiders keep these chambers open, to allow the methane-creating reactions to continue. And the tube-fish carry the methane to the ocean, through vents they in turn help keep open.’

			‘That’s it,’ Michael Poole said, wonder in his voice. ‘They do it to keep a supply of methane pumping up into the atmosphere. And they’ve been doing it for billions of years. Have to have been, for the ecologies up there to have evolved as they have – the tube-fish, the CHON sponges, the silanes. This whole world is an engine, a very old engine. It’s an engine for creating methane, for turning what would otherwise be just another nondescript ice moon into a haven, whose purpose is to foster the life forms that inhabit it.’

			‘Ha!’ I barked laughter. ‘So all this is technology. Therefore the spiders are clearly sentient – or their makers are, or were. You don’t even need this hatch in the ground to make that case. You have found precisely what you were afraid of, haven’t you, Michael Poole? Sentience at the heart of Titan. You will never be allowed to open it up for exploitation now. So much for your commercial ambitions!’

			‘Which you were going to share in,’ Harry reminded me, scowling.

			I sneered. ‘Oh, I’d only have wasted the money on drugs and sex. To see you world-builders crestfallen is worth that loss. So,’ I said. ‘To the final mystery. What’s under the hatch?’

			They glanced at each other. ‘The final answers, we hope,’ Michael Poole said.

			Miriam said, ‘We’ve no idea what’s under there. We’ve put off looking until we brought you round, Jovik.’

			Poole said, ‘We need everybody awake, ready to react. We might even need your help.’ He looked at me with faint disgust. ‘And,’ he said more practically, ‘it’s probably going to take three of us to open it. Come see.’

			We all floated through the gloopy murk. 

			The hatch was a disc of some silvery metal, perhaps three metres across, set flush in the rocky ground. Spaced around its circumference were three identical grooves, each maybe ten centimetres deep. In the middle of each groove was a mechanism like a pair of levers, hinged at the top.

			Michael said, ‘We think you operate it like this.’ He knelt and put his gloved hands to either side of the levers, and mimed pressing them together. ‘We don’t know how heavy the mechanism will be. Hopefully each of us can handle one set of levers, with the help of our suits.’

			‘Three mechanisms,’ I said. ‘This is a door meant to be operated by a spider, isn’t it? One handle for each of those three big claws.’

			‘We think so,’ Miriam said. ‘The handles look about the right size for that. We think they must need to be worked simultaneously – by one spider, or three humans.’

			‘I can’t believe that after a billion years all they have is a clunky mechanical door.’

			Poole said, ‘It’s hard to imagine a technology, however advanced, that won’t have manual backups. We’ve seen that the spiders themselves aren’t perfect; they’re not immune to breakdown and damage.’

			‘As inflicted by us.’ I gazed reluctantly at the hatch. ‘Must we do this? You’ve found what you wanted – or didn’t want. Why expose us to more risk? Can’t we just go home?’

			Miriam and Michael just stared at me, bewildered. Miriam said, ‘You could walk away, without knowing?’

			Poole said, ‘Well, we’re not leaving here until we’ve done this, Emry, so you may as well get it over.’ He crouched down by his handle, and Miriam did the same.

			I had no choice but to join them.

			Poole counted us down: ‘Three, two, one.’

			I closed my gloved hands over the levers and pushed them together. It was awkward to reach down, and the mechanism felt heavy; my muscles worked, and I felt the reaction push me up from the floor. But the levers closed together.

			The whole hatch began to vibrate. 

			I let go and moved back quickly. The others did the same. We stood in a circle, wafted by the currents of the ammonia sea, and watched that hatch slide up out of the ground. 

			 

			It was like a piston, rising up one metre, two. Its sides were perfectly smooth, perfectly reflective, without a scuff or scratch. It looked brand new; I wondered how old it must be. Michael Poole, fool that he was, reached up a gloved monkey-curious hand to touch it, but Miriam restrained him. ‘I’d like to measure the manufacturing tolerances on that thing,’ he murmured.

			Then the great slab, around three metres wide and two tall, slid sideways. Poole had to scurry out of the way. Its scrape across the rough rock ground was audible, faintly. The shifted hatch revealed a hole in the ground, a circle – and at first I thought it was perfectly black. But then I saw elusive golden glimmers, sheets of light like soap bubbles; if I turned my head a little I lost it again.

			‘Woah,’ Harry Poole said. ‘There’s some exotic radiation coming out of that hole. You should all back off. The suits have heavy shielding, but a few metres of water won’t hurt.’

			I didn’t need telling twice. We moved away towards the GUTengine, taking the light with us. The hole in the ground, still just visible in the glow of our suit lamps, looked a little like one of the ethane lakes on the surface, with that metallic monolith beside it. But every so often I could make out that elusive golden-brown glimmer. I said, ‘It looks like a facet of one of your wormhole interfaces, Poole.’

			‘Not a bad observation,’ Poole said. ‘And I have a feeling that’s exactly what we’re looking at. Harry?’

			‘Yeah.’ Harry was hesitating. ‘I wish you had a better sensor suite down there. I’m relying on instruments woven into your suits, internal diagnostic tools in the GUTengine, some stray neutrino leakage up here . . . Yes, I think we’re seeing products of stressed spacetime. There are some interesting optical effects too – light lensed by a distorted gravity field.’

			‘So it’s a wormhole interface?’ Miriam asked.

			‘If it is,’ Poole said, ‘it’s far beyond the clumsy monstrosities we construct. And whatever is on the other side of that barrier, my guess is it’s not on Titan . . .’

			‘Watch out,’ Miriam said.

			A spider came scuttling past us towards the hole. It paused at the lip, as if puzzled that the hole was open. Then it tipped forward, just as the spider we rode into the volcano had dipped into the caldera, and slid head first through that sheet of darkness. It was as if it had fallen into a pool of oil, which closed over the spider without a ripple.

			‘I wouldn’t recommend following,’ Harry said. ‘The radiations in there are deadly, suit or no suit; you couldn’t survive the passage.’

			‘Lethe,’ Michael Poole said. He was disappointed! 

			‘So are we done here, at last?’ I asked. 

			Poole snapped, ‘I’ll tell you something, Emry, I’m glad you’re here. Every time we come to an obstacle and you just want to give up, it goads me into trying to find a way forward.’

			‘There is no way forward,’ I said. ‘It’s lethal. Harry said so.’

			‘We can’t go in ourselves,’ Miriam agreed. ‘But how about a probe? Something radiation-hardened, a controlling AI – with luck we could just drop it in there and let it report back.’

			‘That would work,’ Poole said. Without hesitation the two of them walked over to the GUTengine, and began prying at its mechanisms.

			 

			For redundancy the engine had two control units. Miriam and Poole detached one of these. Containing a sensor suite, processing capabilities and a memory store, it was a white-walled box the size of a suitcase. Within this unit and its twin were stored the identity backups that had been taken of us before our ride into Titan’s atmosphere. The little box was even capable of projecting Virtuals; Harry’s sharp image was being projected right now by the GUTengine hardware, rather than through a pooling of our suits’ systems as before.

			This box was small enough to be dropped through the interface; hardened against radiation it should survive a passage through a wormhole – though none of us could say if it would survive what lay on the other side. And it had transmitting and receiving capabilities. Harry believed its signals would make it back through the interface, though probably scrambled by gravitational distortion and other effects; he was confident he could construct filtering algorithms from a few test signals. 

			The unit was perfectly equipped to serve as a probe through the hatch, save for one thing. What the control box didn’t have was intelligence.

			Michael Poole stroked its surface with a gloved hand. ‘We’re sending this beast into an entirely unknown situation. It’s going to have to work autonomously, figure out its environment, perform some kind of sensor sweep, before it can even start to work out how to talk to us. Running a GUTengine is a pretty simple and predictable job; the AI in there isn’t capable of handling an exploration like this.’

			‘But,’ I said, ‘it carries in its store backups of four human intellects – mine, dead Bill, and you two geniuses. What a shame we can’t all ride along with it!’

			My sarcasm failed to evoke the expected reaction. Poole and Miriam looked at each other, electrified. Miriam shook her head. ‘Jovik, you’re like some idiot savant. You keep on coming up with such good ideas. I think you’re actually far smarter than you admit yourself to be.’

			I said honestly, ‘I have no idea what you’re talking about.’

			‘The idea you’ve suggested to them,’ Harry said gently, ‘is to revive one of the dormant identity-backup copies in the unit’s store, and use that as the controlling intelligence.’

			‘Me and my big mouth.’

			As always when they hit on some new idea, Poole and Miriam were like two eager kids. Poole said rapidly, ‘It’s going to be a shock for the copy to wake up, to move straight from atmospheric entry where it was downloaded, to this point. It would be least disconcerting if we projected a full human animus. A complete body.’

			‘You’re telling me,’ said the head of Harry Poole.

			‘And some enclosing environment,’ Miriam said. ‘Just a suit? No, to be adrift in space brings problems with vertigo. I’d have trouble with that.’

			‘The lifedome of the Crab,’ Poole said. ‘That would be straightforward enough to simulate to an adequate degree. And a good platform for observation. The power would be sufficient to sustain that for a few hours at least . . .’

			‘Yes.’ Miriam grinned. ‘It would feel like a voyage in the Crab. Our observer will feel safe, in control. I’ll get to work on it . . .’

			I said, ‘OK. So you’re planning to project a Virtual copy of one of us through the wormhole. And how will you get him or her back?’

			They looked at me, as if I’d asked yet another foolish question.

			‘That won’t be possible,’ Poole said. ‘The unit will be lost. It’s possible we could transmit back a copy of the memories the Virtual accrues on the other side – integrate them somehow with the backup in the GUTengine’s other store—’

			‘No,’ Harry said regretfully. ‘The data rate through that interface would never allow even that. For the copy in there it’s a one-way trip.’

			‘Well, that’s entirely against the sentience laws,’ I put in. They ignored me. But to point this out was, after all, my paid job.

			Poole said, ‘That’s settled, then. The question is, who? Which of the four of us are we going to wake up from cyber-sleep and send into the unknown?’

			I noticed that Harry’s disembodied floating head looked away, as if he were avoiding the question.

			Poole and Miriam looked at each other. 

			‘We should give it to Bill,’ Miriam said firmly.

			‘Yeah. There’s no other choice. Bill’s gone, and we can’t bring his stored backup home with us . . . We should let his backup have the privilege of doing this. It will make the sacrifice worthwhile.’

			I stared at them. ‘This is the way you treat your friends? By killing them, reviving backups and sending them to another certain death?’

			Poole glared at me. ‘Bill won’t see it that way, believe me. You and a man like Bill Dzik have nothing in common, Emry. Don’t judge him by your standards.’

			‘Fine. Just don’t send me.’

			‘Oh, I won’t. You don’t deserve it.’

			 

			It took them only a few more minutes to prepare for the experiment. The control pack didn’t need any physical modifications, and it didn’t take Miriam long to programme instructions into its limited onboard intelligence. She provided it with a short orientation message, in the hope that Virtual Bill wouldn’t be left entirely bewildered at the sudden transition he would experience.

			Poole picked up the pack with his gloved hands, and walked towards the interface, or as close as Harry advised him to get. Then Poole lifted the pack over his head. ‘Good luck, Bill.’ He threw the pack towards the interface – or rather pushed it; its weight was low but its inertia was just as it would have been on Earth, and besides Poole had to fight against the resistance of the syrupy sea. For a while it looked as if the pack might fall short. ‘I should have practised a couple of times,’ Poole said ruefully. ‘Never was any use at physical sports . . .’

			But he got it about right. The pack clipped the rim of the hole, then tumbled forward and fell slowly, dreamlike, through that black surface. As it disappeared, autumn gold glimmered around it.

			Then we had to wait, the three of us plus Harry. I began to wish that we had agreed some time limit; obsessives like Poole and Miriam were capable of standing there for hours before admitting failure.

			In the event it was only minutes before a scratchy voice sounded in our suit helmets. ‘Harry? Can you hear me?’

			‘Yes!’ Harry called, grinning. ‘Yes, I hear you. The reception ought to get better, the clean-up algorithms are still working. Are you all right?’

			‘Well, I’m sitting in the Crab lifedome. It’s kind of a shock to find myself here, after bracing my butt to enter Titan. Your little orientation show helped, Miriam.’

			Poole asked, ‘What do you see?’

			‘The sky is . . . strange.’

			Miriam was looking puzzled. She turned and looked at Harry. ‘That’s not all that’s strange. That’s not Bill!’

			‘Indeed not,’ came the voice from the other side of the hole. ‘I am Michael Poole.’
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			So, while a suddenly revived Michael Poole floated around in other-space, the original Poole and his not-lover Miriam Berg engaged in a furious row with Harry. Despite the circumstances, I found all this amusing.

			Poole stormed over to the GUTengine’s remaining control pack, and checked the memory’s contents. It had never contained backup copies of the four of us after all; it contained only one ultra-high-fidelity copy, of Michael Poole himself. I could not decide which scared me more: the idea that no copies of myself existed in that glistening white box, or the belief I had entertained previously that there had. I am prone to existential doubt, and am uncomfortable with such notions.

			But such subtleties were beyond a raging Michael Poole. ‘Miriam, I swear I knew nothing about this.’

			‘Oh, I believe you.’

			They both turned on the older Poole. ‘Harry?’ Michael snapped. ‘What in Lethe did you do?’

			Disembodied-head Harry looked shifty, but he was going to brazen it out. ‘As far as I’m concerned there’s nothing to apologise for. The storage available on the Crab was always limited, and it was worse in the gondola. Michael’s my son. Of course I’m going to protect him above others. What would you do? I’m sorry, Miriam, but—’

			‘You aren’t sorry at all,’ Miriam snapped. ‘And you’re a cold-hearted bastard. You knowingly sent a backup of your son, who you say you’re trying to protect, through that wormhole to die!’

			Harry looked uncomfortable. ‘It’s just a copy. There are other backups, earlier copies—’

			‘Lethe, Dad,’ Michael Poole said, and he walked away, bunching his fists. I wondered how many similar collisions with his father the man had had to suffer in the course of his life.

			‘What’s done is done,’ came a whisper. And they all quit their bickering, because it was Michael Poole who had spoken – the backup Poole, the one recently revived, the one beyond the spacetime barrier. ‘I know I don’t have much time. I’ll try to project some imagery back . . .’

			Harry, probably gratefully, popped out of existence, thus vacating the available processing capacity, though I was sure his original would be monitoring us from the Crab. 

			Poole murmured to Miriam, ‘You speak to him. Might be easier for him than having to deal with me.’

			She clearly found this idea distressing. But she said, ‘All right.’

			Gradually images built up in the air before us, limited views grainy with pixels and flickering. 

			And we saw Virtual Poole’s strange universe.

			The Virtual Crab floated over a small object – like an ice moon, like one of Titan’s Saturnian siblings, pale and peppered with worn impact craters. I saw how its surface was punctured with holes, perfectly round and black. These looked like our hatch; the probe we had dispatched must have emerged from one of them. Things that looked like our spiders toiled to and fro between the holes, travelling between mounds of some kind of supplies. They were too distant to see clearly. All this was bathed in a pale-yellow light, diffuse and without shadows.

			The original Poole said, ‘You think those other interfaces connect up to the rest of Titan?’

			‘I think so,’ Miriam said. ‘This can’t be the only deep-sea methane-generation chamber. Passing through the wormholes and back again would be a way for the spiders to unify their operations across the moon.’

			‘So the interface we found, set in the outer curved surface of Titan’s core, is one of a set that matches another set on the outer curved surface of that ice moon. The curvature would seem to flip over when you passed through.’ 

			This struck me as remarkable, a paradox difficult to grasp, but Poole was a wormhole engineer, and used to the subtleties of spacetime manipulated and twisted through higher dimensions; slapping two convex surfaces together was evidently child’s play to him, conceptually.

			Miriam asked Virtual Poole, ‘But where are you? That’s an ice moon, a common object. Could be anywhere in the universe. Could even be in some corner of our own System.’

			Poole’s Virtual copy said, his voice a whispery, channel-distorted rasp, ‘Don’t jump to conclusions, Miriam. Look up.’

			The viewpoint swivelled, and we saw Virtual Poole’s sky.

			A huge, distorted sun hung above us. Planetoids hung sprinkled before its face, showing phases from crescents to half-moons; some were entirely black, fly-speck eclipses against the face of the monster. Beyond the limb of the sun more stars hung, but they were also swollen, pale beasts, their misshapen discs visible. And the space between the stars did not look entirely black to me, but a faint, deep crimson overlaid with a pattern, a network of threads and knots. 

			‘What a sky,’ Poole murmured.

			‘Michael, you’re far from home,’ Miriam called.

			Virtual Poole replied, ‘Yes. Those stars don’t fit our main sequence. And their spectra are simple – few heavy elements. They’re more like the protostars of our own early universe, I think: the first generation, formed of not much more than the hydrogen and helium that came out of the Big Bang.’

			‘No heavy elements,’ observed Miriam Berg. ‘No metals.’

			‘I’ll send through the data I’m collecting—’

			‘Getting it, son,’ came Harry Poole’s voice.

			The others stayed quiet to let Virtual Poole speak. His words, the careful observations delivered by a man so far from home, or at least by a construct that felt as if it were a man, were impressive in their courage.

			‘This is not our universe,’ he whispered. ‘I think that’s clear. This one is young, and small – according to the curvature of spacetime, only a few million light years across. Probably not big enough to accommodate our Local Group of galaxies.’

			‘A pocket universe, maybe,’ Miriam said. ‘An appendix from our own.’

			‘I can’t believe the things you have been calling “spiders” originated here,’ the Virtual said. ‘Their fabric is heavily reliant on metals. You said it, Miriam. No metals here, not in this entire cosmos. I guess that’s why they were scavenging metals from probes, meteorites.’

			‘They come from somewhere else, then,’ Poole said. ‘There was nothing strange in the elemental abundance we recorded in the spider samples we studied. They come from elsewhere in our own universe. The pocket universe is just a transit interchange. Like Earthport.’ 

			The Virtual said, ‘Yes. And maybe behind these other moons in my sky lie gateways to other Titans – other sustained ecologies, maybe with different biological bases. Other experiments, elsewhere in the universe.’

			Miriam said, ‘So if metals are so essential for the spiders, why not have supplies brought to them through the interchange?’

			‘Maybe they did, once,’ the Virtual said. ‘Maybe things broke down. There’s a sense of age here, Miriam. This is a young cosmos maybe, but I think this is an old place . . .’

			The real Poole murmured, ‘It makes sense. The time axis in the baby universe needn’t be isomorphic with ours. A million years over here, a billion years there.’

			The Virtual whispered, ‘Those spiders have been toiling at their task on Titan a long, long time. Whoever manufactured them, or bred them, left them behind a long time ago, and they’ve been alone ever since. Just doing their best to keep going. Looking at them, I get the impression they aren’t too bright. Just functional.’

			‘But they did a good job,’ Miriam said.

			‘That they did.’

			‘But why?’ I blurted out. ‘What’s the purpose of all this, the nurturing of an ecology on Titan for billions of years – and perhaps similar on a thousand other worlds?’

			‘I think I have an idea,’ Virtual Poole said. ‘I never even landed on Titan, remember. Perhaps, coming at all this so suddenly, while the rest of you have worked through the stages of your discovery, I see it differently . . .

			‘Just as this pocket universe is a junction, so maybe Titan is a junction – a haven where different domains of life can coexist. And it’s been designed that way. 

			‘You’ve found the native ammono fish, the CHON sponges that may originate in the inner System, and the silanes from Triton or beyond. Maybe there are other families to find, if you had time to look. All these kinds of life, arising from different environments – but all with one thing in common. All born of planets, and of skies and seas, in worlds warmed by stars. 

			‘But the stars won’t last for ever. In the future the universe will change, until it resembles our own time even less than our universe resembles this young dwarf cosmos. What then? Look, if you were concerned about preserving life, all forms of life, into the very furthest future, then perhaps you would promote—’

			‘Cooperation,’ said Miriam Berg.

			‘You got it. Symbiosis. Maybe Titan is a kind of prototype, a forced cooperative ecology where life forms of such different origins are compelled to mix, to find ways of using each other to survive—’

			‘And ultimately merge, somehow,’ Miriam said. ‘Well, it’s happened before. Each of us is a community, with once-disparate and very different life forms toiling away in each of our cells. It’s a lovely vision, Michael.’

			‘More important than that, it’s plausible,’ Poole’s original self said gruffly. ‘Anyhow it’s a hypothesis that will do until something better comes along.’

			I sneered at that. This dream of cosmic cooperation struck me as the romantic fantasy of a man alone and doomed to die, and soon. We all project our petty lives upon the universe. But I had no better suggestions to make. And, who knows? Perhaps Virtual Poole was right. None of us will live to find out.

			‘Anyhow,’ I said, ‘charming as this is – are we done now?’

			Miriam snapped, ‘We can’t abandon Michael.’

			‘Go,’ whispered Virtual Poole. ‘There’s nothing you can do for me. I’ll keep observing, reporting, as long as I can.’

			I gagged on his nobility.

			Now Harry intruded, grabbing a little of the available Virtual projection capacity. ‘But we’ve still got business to conclude before you leave here.’
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			Poole frowned. ‘What business?’

			‘We came here to prove that Titan is without sentience,’ Harry said. ‘Well, we got that wrong. Now what?’

			Miriam Berg was apparently puzzled we were even having the conversation. ‘We report what we’ve found to the sentience oversight councils and elsewhere. It’s a major discovery. We’ll be rapped for making an unauthorised landing on Titan, but—’

			‘Is that the sum of your ambition?’ I snapped. ‘To hope the authorities will be lenient if you reveal the discovery that is going to ruin you?’

			She glared at me. ‘What’s the choice?’

			‘Isn’t it obvious?’ I looked at her, and Poole, who I think was guessing what I was going to say, and Harry, who turned away as he usually did at moments of crisis. Suddenly, after days of existential terror and pointless wonders, I was in my own element, which is the murky world of human relationships, and I could see a way forward where they could not. ‘Destroy this,’ I said. I waved a hand. ‘All of it. You have your grenades, Miriam. You could bring this cavern down.’

			‘Or,’ Harry said, ‘there is the GUTengine. If that were detonated, if unified-field energies were loosed in here, the wormhole interface too would surely be disrupted. I’d imagine that the connection between Titan and the pocket universe would be broken altogether.’

			I nodded. ‘I hadn’t thought of that, but I like your style, Harry. Do it. Let this place be covered up by hundreds of kilometres of ice and water. Destroy your records. It will make no difference to the surface, what’s going on in the atmosphere, not immediately. Nobody will ever know all this was here.’

			Harry Poole said, ‘That’s true. Even if methane generation stops immediately, the residual would persist in the atmosphere for maybe ten million years. I venture to suggest that if the various multi-domain critters haven’t learned to cooperate in that time, they never will. Ten megayears is surely enough.’

			Miriam looked at the bizarrely drifting head, horrified by his words. ‘You’re suggesting a monstrous crime,’ she breathed. ‘To think of destroying such a wonder as this, a billion-year project – to destroy it for personal gain! Michael, Lethe, leave aside the morality, surely you’re too much of a scientist to countenance this.’

			But Poole sounded anguished. ‘I’m not a scientist any more, Miriam. I’m an engineer. I build things. I think I sympathise with the goals of the spider makers. What I’m building is a better future for the whole of mankind – that’s what I believe. And if I have to make compromises to achieve that future . . . well. Maybe the spider makers had to make the same kind of choices. Who knows what they found here on Titan before the makers went to work on it – who knows what potential they destroyed?’

			And in that little speech, I believe, you have encapsulated both the magnificence and the grandiose folly of Michael Poole. I wondered then how much damage this man might do to us all in the future, with his wormholes and his time-hopping starships – what horrors he, blinded by his ambition, might unleash.

			Harry said unexpectedly, ‘Let’s vote on it. If you’re in favour of destroying the chamber, say yes.’

			‘No!’ snapped Miriam.

			‘Yes,’ said Harry and Poole together.

			‘Yes,’ said I, but they all turned on me and told me I didn’t have a vote.

			It made no difference. The vote was carried. They stood looking at each other, as if horrified by what they had done.

			‘Welcome to my world,’ I said cynically. 

			 

			Poole went off to prepare the GUTengine for its last task. Miriam, furious and upset, gathered together our equipment, such as it was, her pack with her science samples, our tangles of rope.

			And Harry popped into the air in front of me. ‘Thanks,’ he said.

			‘You wanted me to make that suggestion, didn’t you?’

			‘Well, I hoped you would. If I’d made it they’d have refused, and Michael would never have forgiven me for suggesting it.’ He grinned. ‘I knew there was a reason I wanted to have you along, Jovik Emry. Well done. You’ve served your purpose.’

			Virtual Poole, still in his baby universe, spoke again. ‘Miriam.’

			She straightened up. ‘I’m here, Michael.’

			‘I’m not sure how long I have left. What will happen when the power goes?’

			‘I programmed the simulation to seem authentic, internally consistent. It will be as if the power in the Crab lifedome is failing.’ She took a breath, and said, ‘Of course you have other options to end it before then.’

			‘I know. Thank you. Who were they, do you think? Whoever made the spiders? Did they build this pocket universe too? Or was it built for them? Like a haven?’

			‘I don’t suppose we’ll ever know. Michael, I’m sorry. I—’

			‘Don’t be. You know I would have chosen this. But I’m sorry to leave you behind. Miriam – look after him, the other Michael. I, we, need you.’

			She looked at the original Poole, who was working at the GUTengine. ‘We’ll see,’ she said.

			‘And tell Harry – well. You know.’

			She held a hand up to the empty air. ‘Michael, please—’

			‘It’s enough.’ The Virtuals he had been projecting broke up into blocks of pixels, and a faint hiss, the carrier of his voice, disappeared from my hearing. Alone in his universe, he had cut himself off.

			The original Poole approached her, uncertain of her reaction. ‘It’s done. The GUTengine has been programmed. We’re ready to go, Miriam. As soon as we’re out of here, it will blow.’

			She turned away from him, her face showing something close to hatred.

		

	
		
			 

			16

			So, harnessed to a spider oblivious of the impending fate of its vast and ancient project, we rose into the dark. It had taken us days to descend to this place, and would take us days to return to the surface, where, Harry promised, he would have a fresh balloon waiting to pick us up.

			This time, though I was offered escape into unconsciousness, I stayed awake. I had a feeling that the last act of this little drama had yet to play itself out. I wanted to be around to see it.

			We were beyond the lower ice layers and rising through two hundred and fifty kilometres of sea when Miriam’s timer informed us that the GUTengine had detonated, far beneath us. Insulated by the ice layer, we felt nothing. But I imagined that the spider that carried us up towards the light hesitated, just fractionally.

			‘It’s done,’ Poole said firmly. ‘No going back.’

			Miriam had barely spoken to him since the cavern. She had said more words to me. Now she said, ‘I’ve been thinking. I won’t accept it, Michael. I don’t care about you and Harry and your damn vote. As soon as we get home I’m going to report what we found.’

			‘You’ve no evidence—’

			‘I’ll be taken seriously enough. And someday somebody will mount another expedition, and confirm the truth.’

			‘All right.’ That was all he said. But I knew the matter was not over. He would not meet my mocking eyes.

			I wasn’t surprised when, twelve hours later, as Miriam slept cradled in the net draped from the spider’s back, Poole took vials from her pack and pressed them into her flesh, one by a valve on her leg, another at the base of her spine.

			I watched him. I’d seen this done before, more than once. ‘You’re going to edit her memories, aren’t you? Download her identity, edit it, load it back . . . All to keep her quiet. Planned this with Dad, did you?’

			‘Shut up,’ he snarled, edgy, angry.

			‘What will you make her believe – that she stayed up on the Crab with Harry the whole time, while you went exploring and found nothing? That would work, I guess.’

			‘I’ve got nothing to say to you.’

			But I had plenty to say to him. I am no saint myself, and Poole disgusted me as only a man without morality himself can be disgusted. ‘I think you love her. I even think she loves you. Yet you are prepared to mess with her head and her heart, even her personality, to serve your grandiose ambitions. Let me tell you something. The Poole she left behind in that pocket universe – the one she said goodbye to – he was a better man than you will ever be again. Because he was not tainted by the great crime you committed when you destroyed the cavern. And because he was not tainted by this. 

			‘And let me make some predictions. No matter what you achieve in the future, Michael Poole, this crime will always be at the root of you, gnawing away. And Miriam will never love you again. Even though you wipe out her memory of these events, there will always be something between you; she will sense the lie. She will leave you, and then you will leave her. One thing I know better than you is people, and what goes on in their hearts. You remember I said this.

			‘And, Poole, maybe those whose work you have wrecked will some day force you to a reckoning.’

			He was open, defenceless, and I was flaying him. He had no answer. He cradled the unconscious Miriam, even as his machines drained her memory.

			We did not speak again until we emerged into the murky daylight of Titan.

		

	
		
			 

			EPILOGUE

			It didn’t take the Virtual Poole long to check out the status of his fragile craft. 

			The power in the lifedome’s internal cells might last – what, a few hours? As far as he could tell there was no functional link between the dome and the rest of the Hermit Crab; none of his controls worked. Maybe that was beyond the scope of Miriam’s simulation. So he had no motive power. 

			He didn’t grouse about this, nor did he fear his future. Such as it was. 

			The universe beyond the lifedome was strange, alien. The toiling spiders down on the ice moon seemed like machines, not alive, not sentient. He tired of observing them. He turned on lights, green, blue. The lifedome was a little bubble of Earth, isolated.

			Michael was alone, in this whole universe. He could feel it. 

			He got a meal together. The mundane chore, performed in a bright island of light around the lifedome’s small galley, was oddly cheering. Miriam’s simulation was good, here in his familiar personal space; he didn’t find any limits or glitches. Lovingly constructed, he thought.

			He carried the food to his couch, lay back with the plate balancing on one hand, and dimmed the dome lights. He finished his food and set the plate carefully on the floor. He drank a glass of clean water.

			Then he went to the freefall shower and washed in a spray of hot water. He tried to open up his senses, to relish every particle of sensation. There was a last time for everything, for even the most mundane experiences. He considered finding some music to play, a book to read. Somehow that might have seemed fitting.

			The lights failed. Even the instrument slates winked out. 

			Well, so much for music. He made his way back to his couch. Though the sky was bright, illuminated by the nearest protosun, the air grew colder; he imagined the heat of the lifedome leaking out. What would get him first, the cold, or the failing air?

			He wasn’t afraid. And he felt no regret that he had lost so much potential life, all those AS-extended years. Oddly, he felt renewed: young, for the first time in decades, the pressure of time no longer seeming to weigh on him.

			He was sorry he would never know how his relationship with Miriam might have worked out. That could have been something. But he found, in the end, he was glad that he had lived long enough to see all he had.

			He was beginning to shiver, the air sharp in his nostrils. He lay back in his couch and crossed his hands on his chest. He closed his eyes.

			A shadow crossed his face.

			 

			He opened his eyes, looked up. There was a ship hanging over the lifedome.

			Michael, dying, stared in wonder.

			It was something like a sycamore seed wrought in jet black. Night-dark wings which must have spanned hundreds of kilometres loomed over the Crab, softly rippling.

			The cold sank claws into his chest; the muscles of his throat abruptly spasmed, and dark clouds ringed his vision. Not now, he found himself pleading silently, his failing vision locked onto the ship, all his elegiac acceptance gone in a flash. Just a little longer. I have to know what this means. Please . . .

			 

			Poole’s consciousness was like a guttering candle flame. Now it was as if that flame was plucked from its wick. And the flame, with its tiny fear, its wonder, its helpless longing to survive, was spun out into a web of quantum functions, acausal and nonlocal.

			The last heat fled from the craft; the air in the translucent dome began to frost over the comms panels, the couches, the galley, the abandoned body. And the ship and all it contained, no longer needed, broke up into a cloud of pixels.

		

	
		
			 

			A century and a half later, the future invaded the Solar System.

			It had been humanity’s own fault; everyone recognised that. Under the leadership of Michael Poole, the ‘Interface project’ – a link to a future a millennium and a half ahead, created by towing a wormhole mouth across interstellar space behind Poole’s GUTship Cauchy – had been completed. Why had Poole’s wormhole time bridge been built? There were endless justifications: what power could a glimpse of the future afford? But the truth was that it had been built for little more than the sheer joy of it. Poole did it because he could.

			Later, it would be difficult to recapture the mood of those times. The anthropic theories of cosmological evolution were somewhere near their paradigmatic peak. Some people believed humans were alone in the universe. Others even believed the universe had been designed, by some offstage agency, with the sole object of producing and supporting humans. Given time, humans would do anything, go anywhere, achieve whatever they liked. 

			But Poole’s Interface had been a bridge to the real future, not the dream. And what Jovik Emry had once called ‘the magnificence and the grandiose folly’ of Michael Poole had devastating consequences.

			The incident that followed the return of the Cauchy, later to be known as the Emergency, was confused, chaotic, difficult for historians to disentangle. Future Earth – at the other end of Poole’s time bridge, a millennium and a half hence – would be under occupation by an alien species about whom almost nothing was known. Rebel humans from the occupation era were pursued back through time, through Poole’s Interface, by warships under the control of the occupiers. The rebels, with the help of Michael Poole, destroyed the warships, and Poole sealed the Interface wormhole. Poole himself was lost in time. 

			It had been a war – brief, spectacular, like no battle fought in solar space before or since, but a war nevertheless. The Solar System, stunned, slowly recovered.

			And the rebels, stranded in their past, fled the Solar System in a captured GUTdrive ship, evidently intending to use relativistic time dilation effects to erode away the years back to their own era.

			All the rebels fled. 

			So it was thought.

		

	
		
			 

			STARFALL

			AD 4771–4820

			 

		

	
		
			 

			AD 4771. Starfall minus 49 years. Between Alpha Centauri and Sol.

			Minya and Huul stood together on the comet’s observation deck, in freefall, gently embraced by smart webbing. Beneath their feet lay the bulk of the comet nucleus, a fifty-kilometres-wide ball of dirty water-ice. Above their heads was the fine carapace of the observation blister, and above that nothing but stars, a field of jewels.

			Huul drank in the view, for he knew he had only moments left to enjoy it. Already the bots were working at the fringe of the window, coating it over with an authentic-looking layer of comet frost. When the blister was covered altogether it would be dismantled, this outer level of decking collapsed, and the human crew confined to a huddle of chilly chambers deep in the comet’s heart. 

			And Huul’s son, yet unborn, would never see the stars – not until he was older than Huul was now. Huul, with a spasm of regret, put his hand on his wife’s belly, trying to feel the warmth of the baby within.

			Minya knew what he was thinking. She was tougher than he was, but more empathetic too. ‘I know,’ she said. ‘We are sacrificing a great deal – and we are imposing that sacrifice on our son. But his son will thank us.’

			Huul grunted. ‘Perhaps. But he might be the one doing the fighting, by the time the comet gets to Sol, in forty-nine years.’

			‘I know, I know. Let’s just enjoy the view, while it lasts.’

			He gazed out at the stars. ‘Isn’t it strange to think that whether you live in Alpha System or the Solar System, the stars you see are much the same? We have that much in common, at least.’

			‘True. With a couple of exceptions.’ She pointed back the way they had come, back to Alpha Centauri, which even from this immense distance showed as a clear double sun.

			And when Huul looked the other way he saw a compact constellation. From Earth it was a W shape, known as Cassiopeia, one of the most easily recognisable of the star figures, but as seen from Alpha, and from here, there was an extra star to the left of the pattern, turning the constellation into a crude scribble. That star was Sol, bright but not exceptionally so, the first star of mankind.

			‘It doesn’t look much, does it?’ Minya murmured. ‘Just a lantern in the sky. But that is the seat of the Shiras, the source of all our trouble.’

			‘And that,’ said Huul with mordant humour, ‘is where you and I will die.’

			‘You mustn’t talk like that,’ Minya snapped. ‘The Starfall project is already magnificent, Huul. Magnificent!’

			She was right, Huul knew. The starborn’s rebellion against Earth had already been decades in the planning. The supplying of this comet-ship by lightsail out of Alpha, about as covert an operation as could be mounted on such a scale, had alone taken decades. And now the comet had been nudged onto a path that would take it sailing into the Solar System less than five decades from now, decelerating onto a trajectory intended to make it appear that this was just another long-period comet making an entirely natural visit to its parent star. But a crew of saboteurs would be huddled in its icy heart, locked into a tightly closed miniature ecology, not allowing as much as a stray erg of leaked heat to betray their presence.

			Minya said, ‘The earthworms won’t know we’re among them until we’re bright in the skies of Earth. And then we’ll see what’s what. Remember, Huul. We will be the Second Wave of the Starfall assault, second only to the smart plague. When we have helped cut away the tyranny of the Shiras at the root, to us will accrue much glory – and to our descendants for all time, as far as mankind journeys in time and space.’

			But the labouring bots were almost done in frosting over the observation dome. And Huul thought, I will die without ever seeing another star.

			Minya tugged at his hand. ‘Come on. We’ve work to do.’

			 

			 

			AD 4801. Starfall minus 19 years. Tau Ceti.

			The flitter from the Facula arrowed towards the centre of the daylit face of the planet. Tau Ceti II was a small, warm, watery world, all but drowned by a vast ocean, and habitually swathed in cloud – and now, according to Sol imperial intelligence, host to an unauthorised human colony.

			‘There’s definitely something wrong,’ Pella said. 

			Stillich turned to his First Officer. Pella sat with the assault squad, crammed into the translucent hull of this intra-System flitter. She was peering obsessively at a diorama of their target. The marines themselves sat in their smartsuits, the sunburst sigil of the Empire of Sol on their breasts. Stillich got grins back, but he could sense their nervousness, and Pella’s fretting wasn’t helping.

			The journey out from Sol, in a slower-than-light GUTship, had – thanks to time dilation effects – been over five years subjective, more than thirteen objective. This was Stillich’s first interstellar jaunt under his own command, and he understood that his primary task during the cruise out had been to keep his crew interested, with a training programme half a decade long intended to sharpen them for this very moment, the planetfall. Stillich, in fact, had already started to turn his attention to the return journey, when another five-year programme would prepare the crew for the culture shock of their return. To Stillich, the journey itself had been the principal challenge. He had not expected the mission, the subduing of a bunch of secondary colonists from Alpha, to present any problems. 

			But now here was Pella with her analyses, mucking up morale right at the climax of the mission. 

			He murmured to her, ‘There’s no evidence of any threat to us from these ragged-arsed colonists, Number One. Whoever they are, however they got here.’

			Pella was bright, but she was young, at thirty a decade or so younger than Stillich. And she had a strong, prickly sense of herself. ‘No, sir. But what we’re seeing doesn’t make sense. The colony isn’t just illegal. It looks wrong. Half-dismantled, rebuilt. Look.’ She showed him hastily processed drone images of circular landforms, evidence of abandoned structures. ‘There can’t be more than a few thousand people on the planet. Why would you move?’

			Stillich shrugged. ‘Weather. Seismic problems. There’s any number of reasons why you might get your first location wrong—’

			‘These are interstellar colonists, Captain. They’re unlikely to be so foolish. I’d be happier if we were going into this situation better informed.’

			So would I, Stillich thought, but he wasn’t about to say so before his troops. He forced a grin. ‘We’re just going to have to have our wits about us when we land. Right, lads?’

			He was rewarded with a muted cheer. ‘You said it, Captain.’

			A gong’s low chime, the call to prayer, filled the cabin of the little flitter. The men had their solar amulets fixed outside their suits to their wrists, and they consulted these now, shifting in their seats so they could face towards Sol itself. Soon the murmured prayers began.

			Stillich turned too. He knew where Sol was, actually; he could find it from the constellations, even distorted by this translation to the Tau Ceti system. But nearly twelve light years from Earth it was tricky to pick out the home star, so dim had it become. That, of course, had always been proclaimed by the Shiras as the natural limit to the human dominion: the Empire of Sol was to be that bubble of space close enough that you could see the home star with the naked eye, and so be able to pray to its munificence.

			But Stillich knew that the Shiras’ control depended on more practical considerations. The Facula was a GUTdrive starship. More than a thousand years after the pioneering journey of Michael Poole, this was still the peak of mankind’s interstellar technology; no means of faster-than-light travel had been discovered, save fixed wormholes, tunnels in the sky. Like all its sisters in the fleet, the Facula was a sublight ship, and a Navy manned by humans and forever contained by light-speed had a certain natural reach. 

			The Facula was capable of sustaining a one-gravity acceleration for years, indeed decades. Including time for acceleration and deceleration she could reach Alpha Centauri in a mere forty-three months as measured aboard ship, and Tau Ceti in a little more than five years. But in flight, thanks to relativistic time dilation, the crew’s heartbeats were slowed, their lives extended, and the voyages as measured by the external world were longer – it was fourteen years to Tau Ceti, as recorded on Earth.

			And it was this rigidity of relativistic time that set the true limits on the Shiras’ interstellar grasp. The young crew of the Facula were soldiers of the Empress; they would fight for Shira XXXII if there was a reasonable promise that they would be brought home. But it had been discovered that any longer than a generation elapsed back home and that promise was inevitably broken, loyalty always dissipated by an excess of culture shock; any longer and a flight became an emigration. AS anti-ageing technology made no difference, for this limit was a function of human consciousness, not significantly altered by extended lifespans – and besides, all soldiers were young, as they had always been. Even using sleeper pods would not help; that could only cut down the subjective flight time, not the objective interval.

			Thus, given the fundamental limits of light-speed and human capability, Tau Ceti was about as far as the Shiras could ever extend their Empire. But it was enough, for no less than nineteen star systems, plus Sol, lay within that limit of loyalty. And this mission was proof that the Shiras would enforce their rule right to the boundaries. If this colony was illegal, it would be broken up.

			The time for prayer was over. The marines folded away their amulets and closed their faceplates. 

			And the flitter ducked into the murky air of Tau Ceti’s second world. 

			 

			They landed briskly on the perimeter of the largest human settlement, close to the shore of an island-continent. The hull cracked open, and the marines in their environment suits spilled out to set up a secure perimeter around the flitter. Glowing drones flooded the air, and bots began digging trenches.

			Amid all this activity, Stillich peered about curiously. 

			A lid of cloud turned the pale light of Tau Ceti a dull grey. They had apparently come down in a field, where Earth vegetation drew sustenance from the nutrients of an alien soil, no doubt heavily nano-worked. But plants of a more exotic sort, with leaves of purple and silver-grey, clustered among the green. There were structures on the low horizon, unprepossessing, just shacks, really. People stood before the shacks, adults with hands on hips, a couple of children. They watched the marines with apparent curiosity but no sign of fear or deference.

			Although Tau Ceti was actually the most sun-like of all the stars within the Empire of Sol, such were the distracting riches of Alpha System that only one serious colonising expedition from Earth had been mounted here – and that ship had been reassigned to a more urgent mission and had never been heard of again. Officially this colony did not exist – and yet here it was. Stillich found it deeply disturbing to have discovered this blind spot of the Empire, for where there was one, there could be many.

			‘Walk with me,’ Stillich said to Pella. 

			He set off towards the shacks, and Pella followed. Marines shadowed them, weapons in hand. 

			‘What a dump,’ Stillich said. ‘This world, this dismal farm, those shacks. To come all this way to live like this.’

			Pella, characteristically, was peering into her data desk, rather than studying the world around her. ‘They will be grateful we have come to save them, sir—’ She stopped suddenly, a hundred paces short of the shacks. ‘Look.’ She pointed to a kind of earthwork, circular, little more than a system of ditches and low ramparts cut into the ground. ‘This is what I saw from the drones. Can you see the way the ground has been flattened within the perimeter, as if something has been set down here? And over there—’ She pointed. ‘Residual traces of radioactivity.’

			‘They came here in a GUTship,’ Stillich said. 

			‘Yes, sir. They brought it down and dismantled it. They lived in the lifedome, just here, and used the GUTdrive for power.’

			‘And now it’s all gone.’

			‘And quite recently too – I mean, a few decades . . .’

			A woman approached them. Short, squat, she had the heavy shoulders and big hands of a farmer. She looked perhaps forty, though with AS tech she could be any age. She wore a facemask and a small air pack, but no other environmental protection. She grinned, showing good teeth, and said something in a liquid dialect that Stillich’s systems began to translate for him.

			He waved that away. ‘Speak Earthish,’ he snapped.

			The woman eyed him, perhaps deciding whether to obey him or not. ‘I said, “Welcome to Home.”’

			‘What an original name,’ sneered Pella.

			‘You don’t need to wear those fancy suits. An air mask will do. We long since nanoed out any nasties. A couple more generations and—’

			‘You should not be here,’ Stillich said. ‘This colony is unauthorised.’

			‘Well, you’ll have to take that up with my grandfather, who came here from Alpha System when Footprint got a bit too full for his liking.’

			‘You are secondary colonists from Alpha, then. As I said – unauthorised.’

			Pella looked around. ‘Where is your grandfather?’

			‘Dead these forty years. Don’t you want to know my name?’

			Pella snapped, ‘Your name is irrelevant. The GUTships you used to get here were the property of the Empire of Sol.’

			The farmer laughed again.

			Pella, her temper quick, her ego strong, raised her arm.

			Stillich touched her shoulder to restrain her. He said, ‘Woman – you, or your grandparents, broke up your transport ship to build your first colony here.’ He gestured. ‘You lived in the lifedome. You used the GUTengine for power. And yet now these things are gone.’

			‘You reassembled the ship, that’s obvious,’ Pella said. ‘And other vessels. But why? Where have you sent them?’

			The woman responded with another grin, surly.

			This time Pella did strike her, using her elbow to dash the woman to the ground. Marines rushed in, weapons raised. ‘Take her,’ Pella said. ‘And her children. Torch this place. We will have five years to empty her of all she knows, before we reach the Solar System once more.’

			As the marines closed on the shack-like farm buildings, Stillich considered intervening. This was no way to run an empire, this use of brute force. But he didn’t want to contradict his First Officer in front of the marines; the fate of this farmer wasn’t important enough for that. 

			Pella stood with him, breathing hard, still angry. ‘Actually, I’m not sure how concerned we should be, sir. Now I stand here, amid the rubble of these colonists’ petty dreams – if some of them have taken their GUTships off into the dark, so what? There’s no G-class star until you get to Delta Pavonis, eight more light years out from Sol. Too far away to bother us. Why should we care?’

			But it wasn’t obvious to Stillich that this new jaunt had been outwards at all. 

			Human space was sparsely settled, save for the Solar System itself, and Alpha System. And if you weren’t to travel outwards, a return journey to Alpha was by far the most likely destination. Stillich had visited Alpha himself, on the two previous interstellar missions of his career. It was a big, sprawling, increasingly crowded system – richer in resources than even the Solar System itself. And as a junior officer he had detected signs of rebelliousness there, hints that the Alphans were chafing under the yoke of the taxes and political control of the light-years-distant Shiras, signs he had dutifully reported to his superiors. 

			It might be harmless. Maybe the GUTships had gone back to Alpha, to pick up another cadre of colonists for Tau Ceti. But if they had returned covertly, for some other reason . . .

			‘Tidy up here,’ he said to Pella. ‘But do it fast; the sooner we get out of here the better. I’m going back to the Facula to send a message to Earth.’ Which itself would take twelve years to get there. He turned and stalked back to the flitter.

			Pella called, ‘Sir, the colonists – are they to be permitted to stay?’

			He considered. ‘No.’ That was the tidiest solution. ‘We have sleeper pods enough to transport these ragged villagers back to Sol. We should remove any trace of the colony. Expunge the records – hide the existence of a habitable planet here, so nobody tries again. We must have control. Get on with it, Pella. And avoid excessive violence.’

			‘Sir.’

			Stillich heard screaming from the farmer’s children. He did not look back.

			 

			 

			AD 4814. Starfall minus 6 years. Armonktown, Footprint, Alpha System.

			Suber’s youngest son, little Suber, Su-su, called him out of the house. ‘Dad, come see. I think there’s another one up there, another GUTship!’

			Suber had been helping Fay prepare the evening meal. Fay – Suber’s second wife – was, at thirty, nearly seventy years Suber’s junior, though thanks to his AS treatment she actually looked a little older. She grinned across at him. ‘Go. A GUTship is a GUTship, but Su-su will only be seven years old once. Go!’

			So he grabbed his jacket and let his son drag him out of the house, down the darkened street towards the park, where, away from the streetlights of Armonktown, you got the best view of the sky. But Suber was soon winded as he tried to keep up with Su-su. He had been born on Earth – though Su-su did not know that, and nor did Fay, and they never would – and even after seven decades here and extensive nano treatments, Footprint’s stronger gravity still hung on Suber as heavy as a lead coat.

			They came to the park. It was a fall evening, and the dew lay on the grass and on the roses’ thorns, and glistened on the blisters of the rope-trees, a native species allowed to prosper in their own little bubbles of Footprint air inside the town dome. And there on the grass, little Su-su turned his button face up to the sky. ‘See, Father?’

			Suber looked up. 

			The sky was crowded and complex. From Footprint, a world of Alpha A, sun B was a brilliant star in the sky, closer to Alpha A than planet Neptune was to Sol, and bright enough to cast sharp shadows; on this world there were double sunrises, double sunsets, strange eclipses of one star by the other. And there was a line of light drawn across the sky: dazzling, alluring, that zodiacal gleam was the sparkle of trillions of asteroids. The mutual influence of A and B had prevented the formation of large planets; all the volatile material that in the home system had been absorbed into Sol’s great gas giants was here left unconsolidated, asteroids drifting in huge lanes around the twin stars. Footprint’s sky was full of flying mines.

			But what interested Su-su wasn’t the natural wonders of the sky but the signs of human activity. He pointed with his small finger, to a cloud of light slivers not far from the zenith. ‘Can you see, Father? I can count them. One two three four five seven twelve! And there’s a new one since they passed over yesterday.’

			‘Your eyes are better than mine,’ Suber said. ‘But, you know, I think you’re right . . .’

			The splinters of light were indeed ships: GUTships, a veritable fleet of them in a medium-altitude orbit over Footprint. Under magnification they showed the classic Poole-era design, lifedome and GUTdrive pod connected by a spine kilometres long. Somebody was assembling an orbital armada – and presumably even bringing in the ships from other star systems, for there was no facility to construct GUTships anywhere save the Solar System itself. 

			Suber had heard no announcement about this mustering, seen no news source refer to it, even though it was clearly visible to everybody. He wondered why no imperial official had been out to inspect it. He had even considered trying to get some message to the Empress’s court himself. But it was unlikely in the extreme he’d be able to do that without blowing his personal cover. 

			It was while he was thinking of Earth, oddly, in that quiet moment with his son, that his life on Footprint ended.

			The voice behind him was soft. ‘Densel Bel?’

			He turned, unthinking. ‘Yes?’ And then, ‘Ah.’ He had responded to a name he hadn’t heard spoken since he left Earth.

			The man facing him was dressed entirely in black, in some fabric so dark it seemed to absorb the light from the sky; he was a shadow, even his face concealed. 

			Densel/Suber did not dare glance around for Su-su. ‘May I say goodbye to my son?’

			‘No.’ The man pointed a finger.

			There was a shock, not of pain, but of cold. He felt his heart stop before he hit the ground.

			 

			And when he could see again, he was enclosed by walls, in a room, bathed in bright light. 

			He winced, and lifted a hand to shield his eyes. And he staggered, for he was standing, held by a mesh web. 

			Somebody handed him a beaker of liquid. He drank, and felt warmth course through his system. 

			A man stood before him. A broad face, aged – no apparent recourse to AS – stocky build, crop of grey hair. Densel thought he recognised him. A young woman stood at the man’s side, perhaps a daughter. Densel wondered if they were armed.

			The room had a single window, which opened on blackness. The smart webbing filled the room, holding the people unobtrusively. He was in microgravity then, in orbit perhaps.

			The man studied him. ‘Are you all right, Densel Bel? You were injected with a nano anaesthetic. I hope it didn’t hurt; you were obviously unprepared.’

			‘I’m fine.’ He drew a breath. His chest ached vaguely; he wondered if he had suffered some minor heart attack. ‘You know who I am.’

			‘Obviously. And you know me, don’t you?’

			‘You are Flood. Ambassador to the Empress’s court.’ Flood’s was one of the more famous faces in the small pool of Alpha cultural life.

			‘Former ambassador. I retired some years ago. Now I am engaged on other projects.’

			‘I want to speak to my family—’

			‘You mean the two families you raised on Footprint, to whom you lied all their lives? Forget them, Densel Bel. You are dead to them. They are dead to you. That part of your life is over.’

			The shock of this abduction seemed to be hitting Densel; if not for the webbing he might have fallen. ‘For seventy years I have prepared for this moment. Still it is hard.’

			‘You chose your own path. This always lay at the end of it.’

			‘Who are you? An underground? A resistance movement against the Empire?’

			There was no reply.

			‘How long have you known about me?’

			‘Ever since you came tumbling out of the wreckage of the last Poole wormhole.’

			Once, Alpha and the other colonised star systems had been linked by faster-than-light wormholes, assembled in Jovian orbit, their interfaces laboriously hauled across interstellar distances by GUTships. Seventy years ago Shira XXXII, on ascending to the Construction Material Throne, had ordered the links to be cut. And Densel and others had been sent to do the cutting.

			‘I was trained since I was a boy for the task,’ Densel said. ‘I knew nothing else but the purpose. I suppose you would say I was conditioned. I should have died when the wormhole collapsed. I was an agent of the Empire, sent to cut the wormhole—’

			‘You are a suicide bomber who failed – in that you did not die.’

			‘Yes. I should have been killed when we destroyed the wormhole. My survival was an accident. I was stranded on Footprint. Unexpectedly alive, it was as if I awoke. I have been cut off from my world for seven decades—’

			‘Your world? Isn’t this your world now, a world you have helped build with your skills in exotic-matter engineering, skills developed for destruction put to better use?’

			Densel shrugged. ‘I found myself alive. Earth thought I was dead. Nobody knew me here. I decided to develop an identity, to build a life. Why not? I sought meaning—’

			‘We knew who you were. We always have.’

			‘Why did you not deal with me before?’

			‘Because we always thought you might be useful. You were doing no harm in the meantime.’

			Densel frowned. ‘Who is “we”?’

			‘We are a loosely bound, loosely defined group, but with a single clear goal.’

			‘Which is?’

			‘The liberation of the starborn from the tyranny of the Shiras. You were involved in the strengthening of the Empresses’ grip. The wormholes were cut so that Earth might be protected from us by a blanket of spacetime, while possessing a near-monopoly in GUTship construction technology. So we could be controlled, for ever.’

			Densel took a breath. ‘Is the rule of the Shiras so bad? The Empire’s touch is light—’

			‘An interstellar empire makes no sense, economically or politically. There is no possibility of meaningful trade save in information; fabrication will always be cheaper than any possible transport. The taxes we pay are punitive, and don’t even enrich the Shiras; they only serve to pay for the Imperial Navy ships and bases which enslave us. The purpose of the Empire is purely ideological, purely intended to make us bow down before the light of a star so dim and remote that most of us have trouble finding it. And the Empresses’ political control is destructive, even when it is not harsh. It hinders our own political development, our exploitation of this system and the colonisation of others. Even this, however, we might have tolerated, for all empires wither in time.’

			‘But something has changed,’ Densel guessed. 

			‘Yes. We believe the latest Shira represents a grave danger to us all. Do you know anything of the court?’

			‘I met her once,’ Densel said. ‘Shira XXXII. She touched my head; she blessed me in Sol’s light, before she sent me to die. I learned nothing of her.’

			‘Then you’ve never heard of metamathematical spaces – of logic pools? Of a man called Highsmith Marsden?’

			‘No . . .’

			‘Marsden ran secretive experiments more than a thousand years ago. The result was the destruction of a moon of Sol VIII.’

			‘Neptune.’

			‘Now we fear that the Empress’s meddling with the same technology is liable to cause an even greater danger.’

			‘Even for us, here in Alpha System?’

			‘Even here,’ Flood said seriously. ‘I know of this because I was Ambassador to the court, remember.’

			‘Ambassador and spy.’

			‘Yes. Shira must be opposed.’

			Densel felt cold, as if his heart were being stopped by nano-machines once more. ‘You’re going to invade the Solar System.’

			‘Yes, we’re going to invade. We intend to defeat Sol’s navies and armies, to occupy the Earth, and to depose Shira herself. We call this programme the Starfall, the falling of the wrath of the stars upon the Earth.’

			Densel laughed. ‘You can’t be serious. You can’t defeat Earth. The starborn number a few tens of thousands. Earth’s population is billions. And you are light years away.’

			‘We have advantages – the principal one being that nobody has attempted a war on this scale before. And you are honoured, Densel Bel. Because you’re going along for the ride. Come to the window.’ He put an arm around Densel’s shoulders. ‘Can you walk?’

			Densel took cautious steps. The smart webbing released and embraced him smoothly, holding him to the floor, so that it was as if he walked even in the absence of gravity.

			Beyond the window GUTships hung in space like toys. Flitters moved between the great vessels, and bots and humans worked on scuffed lifedome bubbles and balky GUTdrive pods. This clumsy armada drifted over the nightside face of Footprint.

			‘So this is how you’re going to defeat Shira XXXII,’ he said bitterly. ‘With these rusty scows.’

			Flood was unfazed. ‘Our assault will proceed in four waves, which will arrive at the Solar System more or less simultaneously. The First Wave is a light-speed viral attack and will actually be the last to be launched. The Second Wave, a sublight stealth assault, was assembled and launched some decades ago. These GUTships constitute the Third and Fourth Waves. The Third Wave ships are weapons platforms and troop carriers. I myself will be embarking on the Freestar, the lead ship, very soon.

			‘And you, my friend, will be aboard one of the Fourth Wave ships, which we call the Fists. You don’t need to be launched for another nine months. You’ll catch us up, you see.’

			‘How? By accelerating at higher gravities?’

			‘Oh, no. It’s just that you won’t be slowing down.’

			Densel Bel stared at him. ‘Why put me on this ship of fools?’

			‘I told you. We always thought you were useful. You’ll have plenty of time to think it over in flight – more than two years subjective, in fact. But I don’t have to tell you any more now. You see that, don’t you?’

			‘Yes,’ Densel said. He did see it. For effectively, as Flood had said, his life was over, his ability to make choices about his future already gone.

			‘Now let’s get on with it. There’s only a few more hours before the Third Wave ships light up. My daughter, Beya’ – he indicated the young woman at his side – ‘will take you to the ship that is to be your home for the rest of your life . . .’

			Densel gazed down on the planet’s sparse lights helplessly, wondering if even now Su-su and Fay were looking up at him.

			 

			 

			AD 4815. Starfall minus 4 years 8 months. The Solar System.

			Stillich’s orders were clear. As soon as the Facula docked at Port Sol, he was to make his way direct to Earth and report to the imperial court, to expand on the reports he had been narrowcasting from space.

			But as he passed through Port Sol he could not help notice what had become of it during his twenty-seven-year absence.

			Port Sol, mankind’s greatest GUT-technology interstellar harbour, was a Kuiper object: a two-hundred-kilometre ball of friable rock and water-ice that circled the sun beyond the orbit of Pluto, along with uncounted companions. As Stillich’s flitter dipped low over a crystalline landscape, on its way to the wormhole transit to Earth, the work of humanity was clear. The primordial ice was gouged by hundreds of craters: deep, regular, these were scars left after the supply of ice to the great interstellar GUTships for reaction mass. There were buildings too, housing for dock workers and ship crews, even a couple of hotels, with domes, pylons and arches exploiting the architectural possibilities of microgravity. 

			But many of the buildings were closed, darkened. Frost coated their surfaces, and some of the domes were collapsed. GUTships hung all around this little world, as if jostling for a place to land.

			‘Lethe,’ said Pella. ‘Something bad happened here.’

			Now the flitter lifted away from Port Sol, and swam towards a cluster of wormhole Interfaces, giant tetrahedra built of struts of electric-blue light. The wormholes to the stars had been cut, but the ancient fast-transit routes within the Solar System itself still connected Port Sol to the rest of the System. Without hesitation Stillich’s flitter thrust itself towards the largest of the wormholes, the gateway to Earth, only minutes away. Pella watched nervously.

			Stillich was paging through a data desk, looking for information about Port Sol’s recent history. ‘Some kind of “industrial accident”, it says here. A GUTship blew up in dry dock. It’s put the construction facilities out of action for a decade, and the maintenance facilities are stretched. The incident was heavily classified, which is why we never heard of it before we got here.’ 

			One shimmering triangular face grew huge in their view, an electric-blue frame that swallowed up the flitter. The ship shuddered, buffeted, and blue-white light flared around them. 

			‘And guess where that lethal GUTship came from? Alpha Centauri. Of course Alpha is a pretty common port of origin. It might be coincidence.’

			‘You’re suggesting this was a deliberate attack, sir?’

			It would fit the wider pattern Stillich was beginning to suspect. He said, ‘Certainly it’s a possibility that might not have occurred to anybody here. I think we have a duty to raise it. Get some images, Pella, and dig around in the data mines. See what else you can find on this.’

			‘Sir . . .’

			Stillich looked up. Pella was gripping her data desk, trying not to cower from the light storm outside the hull. Stillich took pity on Pella, and let her endure the rest of the transit without distracting her further.

			The flitter burst out of the destination Interface, amid a shower of sparks and exotic particles. Now they were among another cluster of wormhole terminuses, even bigger, even more crowded with jostling ships. This was Earthport, the System’s central transit hub, positioned at a stable Lagrange point in lunar orbit. In contrast to the desolation of the outer System, Stillich had a powerful, immediate impression of bustle, prosperity, activity.

			And there, beyond the drifting tangle of exotic-matter tetrahedra, Stillich made out Earth, broad and lovely, like a slice of blue sky. 

			The flitter shot out of the mob of ships around Earthport, swept through a layer of defence stations, and within minutes was beginning its descent. Above a green-blue horizon, huge fusion stations sparkled in their orbits. The planet itself was laced with lights, on land and sea. And in the thin rim of atmosphere near the north pole, Stillich could just make out the dull purple glow of an immense radiator beam, a diffuse refrigerating laser dumping a fraction of Earth’s waste heat into the endless sink of space. The restoration of Earth after the industrialisation of previous millennia had been the triumph of the generations before Michael Poole, and much of this transformation had been achieved with support from space. Now Stillich tried to imagine this fragile world under attack, from the children it had sent to the stars.

			The flitter slid briskly through the atmosphere, and descended towards the east coast of America. They were making for New York, a great city for three thousand years and now the capital of the Empire of Sol; the Shiras’ world government had revived some of the apparatus of the ancient United Nations. 

			They came down on a small landing pad near the centre of Central Park, close to a cluster of small buildings. Stillich and Pella emerged into the sunshine of a Manhattan spring. Flitters darted between the shoulders of ancient skyscrapers at the rim of the park. The sky above was laced by high, fluffy clouds. And beyond the clouds Stillich could see crawling points of light: the habitats and factories of near-Earth space. 

			A hovering bot met them, done out in the imperial government’s golden livery. They followed it to the nearest of the buildings. This, Stillich knew, was a portal to the complex of bunkers built into the granite keel of Manhattan, far beneath the green surface of the park; this was the gateway to the Empress’s palace.

			Pella was peering about curiously. ‘So this is the future.’

			Stillich asked, ‘So how are you feeling?’

			‘Not as disoriented as I expected. Twenty-seven years on, things look pretty much the same.’ They watched a couple walking with their hands locked together, a young family playing with some kind of smart ball that evaded laughing children. Pella said, ‘Maybe the clothes are different. The trim on that flitter parked over there.’

			Stillich shrugged. ‘There’s a kind of inertia about things. Much of this building stock is very ancient; that won’t change short of a major calamity. Technology doesn’t change much, on the surface; innovations in Virtual tech won’t make much difference to the user interfaces, which optimised centuries ago. But fashions in clothes, vehicles, music and arts – they are mutable. The language shifts a little bit too; that might surprise you. But the fundamentals stay the same . . . Of course, AS helps with that.’

			AntiSenescence treatments had been available to everybody on the planet for millennia, but long lives hadn’t led to social stasis. In practice most people abandoned AS after a few centuries, if you were lucky enough to avoid misadventure that long. After seeing four or five or six generations grow up after you, you felt it was time to make room. So in among the smooth faces of the elderly there were always the true-young, with new thinking, new ideas, a self-adjusting balance between wisdom and innovation. 

			To Stillich it was striking, though, that recruits to the armed services were always the very young. Only the young thought they were immortal, a necessary prerequisite to go to war; despite AS technology the old knew they were not. But for the young, twenty-seven years away from home was a long time.

			‘Have you spoken to your family yet?’ he asked Pella.

			Pella grimaced. ‘My mother looks younger than I do. My father had the decency to age, but they divorced, and he has a whole new family I never met. I did answer the mails, but . . . you know.’

			‘It’s hard to make small talk.’

			‘Yes, sir.’

			‘You have the orientation packs from the ship. They should help. And the Navy has counsellors. The main thing to remember, and I know this is a bad time to say it: don’t just hide away in work.’

			‘As you do, sir.’

			Stillich grimaced. Well, that was true. But his excuse was he had no family, outside a son who he had never really got along with, and who had now actually lived more subjective years than he had. ‘I’m not necessarily a good role model, Number One.’ 

			‘I’m sorry, sir. I’m sure I’ll be able to adjust to the time slip just fine,’ Pella said dutifully.

			‘Glad to hear it, Commander,’ came a gruff voice from the shadow of the portal. ‘But the question is, are you up to meeting an admiral?’

			They both snapped to attention.

			Admiral Finmer Kale stepped forward. He was a robust man, AS-frozen at an imposing fifty – just as Stillich remembered him from twenty-seven years before. And the sunburst sigil on his uniform seemed to shine brighter than the sun itself. 

			‘At ease, both of you.’

			‘Sir, it’s an honour to meet you again.’

			‘Well, it’s been a quarter of a century for me, Captain Stillich, and you’re still just as much a pain in the butt as you always were, or I wouldn’t have been dragged here today. Come on, follow me.’ 

			They stepped out of the sunshine into a steel-walled elevator. The doors slid closed, and the cabin dropped smoothly. 

			‘I have to tell you, Stillich, that I endorse none of the conclusions of your analysis. This nonsense about an imminent attack from Alpha.’

			‘I defer to your wisdom, sir.’

			‘Unfortunately you’ve got a fan at an even more elevated position than an Admiral of the Fleet. Which is why you’ve been summoned to the Palace, and not Navy HQ.’ He grinned at Pella. ‘Actually I asked you the wrong question, Commander. It’s not an admiral you need to be ready to meet, but an Empress.’

			Pella’s mouth dropped open.

			The doors slid wide.

			They stepped cautiously into a chamber, steel-walled like the elevator. It was centred on a glowing slab of light, metres wide, set into the floor, like a swimming pool. The room itself was bare of adornment, with no furniture save a handful of hard-backed chairs. There was nobody here.

			‘You’re honoured,’ said the Admiral with a trace of envy. ‘Both of you. This is one of her inner sanctums. I’ve never been here before. I guess my advice was never crackpot enough to attract her attention. I’d keep away from the logic pool if I were you, however. The Empress shipped it all the way from what’s left of Nereid, moon of Neptune, and she’d be most upset if you fell in . . .’

			‘What,’ Pella asked, clearly fascinated, ‘is a logic pool?’

			They looked cautiously, without stepping closer. Within the glowing liquid, light wriggled, wormlike.

			The Admiral said, ‘The interior is a lattice of buckytubes – carbon – laced with iron nuclei. It’s a kind of data store, constructed by the nanobots that excreted the lattice, patient little workers, billions of them. There is an immense amount of data here, waiting to be mined out.’

			Pella looked blank. ‘Data on what?’

			‘Metamathematics.’

			‘Sir?’

			Stillich had heard something of this obsession of the Empress’s. ‘Number One, this pool was created by a rogue scientist called Highsmith Marsden. This was over a millennium ago. His data stores, when discovered on Nereid, contained a fragmented catalogue of mathematical variants, all founded on the postulates of arithmetic, but differing in their resolution of undecidable hypotheses.’

			‘Undecidability. You’re talking about the incompleteness theorems,’ Pella said.

			‘Right. No logical system that is rich enough to contain the axioms of simple arithmetic can ever be made complete. It is always possible to construct statements which can be neither disproved nor proved by deduction from the axioms. Instead your logical system must be enriched by incorporating the truth or falsehood of such statements as additional axioms.’

			Pella said, ‘So one can generate many versions of mathematics, by adding these true-false axioms.’

			‘Yes. Because of incompleteness, there is an infinite number of such mathematical variants, spreading like the branches of a tree . . . It seems that Marsden was compiling an immense catalogue of increasingly complete logical systems.’

			‘Why?’

			The Admiral grinned. ‘Why not? There is an immense mathematical universe to be explored in there, Commander.’

			‘So what became of Marsden?’

			‘He was working illegally, under the sentience laws of his day. But he did not live to be charged.’

			‘What’s sentience got to do with it?’ 

			‘Everything.’ The new voice was faint. 

			There was a whir of servomotors. Empress Shira XXXII entered the room, a thin body wrapped in a sky-blue blanket, riding a golden wheelchair. They all bowed, but Shira shook her head, a minute gesture, irritated. ‘There is no need to prostrate yourselves. We are here to work.’

			Stillich dared to look upon his Empress. Her build was thin to the point of scrawny under her blanket. Her skin was sallow, her dark-rimmed eyes blue, huge and apparently lashless; her face, with prominent teeth and cheekbones, was skeletal. Her scalp was shaven, and Stillich found it hard not to stare at the clean lines of her skull.

			The Empress said, ‘You, girl. You were curious about sentience.’

			Stillich admired Pella’s cool as she replied. ‘Yes, ma’am.’

			‘There is sentience in this logic pool.’ Shira rolled forward, her eyes reflecting the cold light of the pool. ‘I barely understand it myself. Those structures of light – in fact of logic – are intelligent. Living things – but artificial – inhabiting the buckytube lattice, living and dying in a metamathematical atmosphere, splitting off from one another like amoebae as they absorb undecidable postulates. It’s a breeding tank, Commander. And what it breeds are intelligences constructed of mathematical statements.’

			‘Yes, ma’am.’

			Stillich was proud of his subordinate’s dry, controlled response. He stared at the pool of light. He longed to know what Shira could be doing here, playing with this strange, ancient tank of once-illegal sentience, a pool of metamathematics. Especially since the inventor of this logic pool, Highsmith Marsden, had got himself killed by it. But an empress could do what she liked.

			Shira turned to Stillich. ‘You have been sending back some very disturbing reports, Captain Stillich, from out among the stars. Despite the Admiral’s best advice, I think we have much to discuss.’

			Stillich had not expected to be briefing the Empress herself. He glanced at the Admiral. 

			Kale spread his hands. ‘Go ahead, Captain, it’s your show.’ He pulled up a chair and sat down.

			Stillich licked his lips. ‘Very well, ma’am . . .’ With the back-up of text and Virtual graphics projected from Pella’s data desk, he summarised his gathering suspicions about the intent of the colonists at Alpha, seeded by his suspicion of the reconstituted GUTships at Tau Ceti. 

			It had been hard to get firm data on the number of GUTships actually operating in Alpha System or elsewhere at this time. For one thing, ships supposedly cannibalised for colony buildings were formally decommissioned, and appeared on no imperial registers. Besides, it had been a number of years since a Navy ship had visited Alpha System. There were permanently based imperial agents, and the System was full of observation drones, but Pella had discovered that this surveillance had a number of blind spots – most noticeably in low orbit around Footprint, the principal colony world. 

			Admiral Kale said, ‘The existence of a blind spot doesn’t prove there’s a threat hiding in it, Captain.’

			‘Of course not, sir. But still, we just don’t know. And there are so many blind spots. My report on the Tau Ceti colony—’

			‘Noted,’ Kale said briskly.

			‘Then there’s the damage to Port Sol.’

			‘An accident. Coincidence.’

			‘Perhaps – but a convenient one.’ Stillich glanced at the Empress. ‘We actually have very few serviceable GUTships in the Solar System, ma’am, aside from interstellar cruisers like the Facula. Because of the in-System wormhole network, there’s no need for them; in fact we’re still flying some antiques that date from the age of Poole, a thousand years ago. And with Port Sol knocked out we don’t have the facility to construct more, should we need them.’ 

			‘“Should we need them”,’ she repeated.

			Admiral Kale pulled his lip. ‘Ma’am, Captain Stillich is a conscientious officer. But I have to say that Navy analysts don’t concur with the case he is making here. He’s stringing together coincidences to make a case for a coming rebellion for which we have no hard evidence. After all, an interstellar war has always seemed inconceivable, at least with sublight technology. This is why we blew the interstellar wormholes decades back – a shell of empty space light years thick is our best defence against any uppity starborn. To imagine you could mount a campaign across light years, where a single transit takes years, you would be seen coming all the way, and it would take just as long even to return messages back to the home base . . .’

			Shira’s chair wheeled her back and forth, an oddly restless motion, though she sat as still as ever. ‘But Stillich has been out there. He has seen these “rebellious” colonists with his own eyes. An invasion may be low risk, but given the disastrous consequences, it would be remiss of me not to listen, wouldn’t it?’ She turned back to Stillich, servomotors purring. ‘So what must we do, Captain? Shall I dispatch my Navy to Alpha System?’

			‘Ma’am, it may already be too late for that. It may be the best course to keep the Navy in the Solar System to meet any threat.’

			‘A threat that may already be on its way.’

			‘We must prepare for the worst case, yes.’

			‘So what would you have me do?’

			Stillich had Pella throw up some Virtual images – schematic maps of the Solar System and its environs. ‘My strategy would be threefold, ma’am: detect, defend, dig in. We should watch for them coming. Send up or rededicate telescopes to hunt for GUTdrive emissions – gamma radiation, neutrinos. It’s a distinctive spectrum. Also, use optical telescopes to look out for solar sail craft – try to spot the rebels any way they might come.’

			‘And if they do come, how do we defend ourselves?’

			‘Surely Earth will be the prime target. We need to consider a layered defence. Station ships and weapons stashes across the System. Use resource nodes like Titan, Jupiter’s orbit, the Trojan asteroids—’

			‘Of course,’ Kale said, ‘if they do come from Alpha System it will be from out of the ecliptic, the plane of the Solar System. That will make it harder still to defend.’

			Stillich replied, ‘True. And if they do get through, Earth itself is obviously quite vulnerable. Earth has a massive population, yet almost all that sustains it comes from space. Most of Earth’s food is imported from Titan, a moon of Saturn. Even our communications links are space-based. If we were cut off from space resources—’

			‘And so we dig in,’ Shira said.

			‘Lay in reserves of food, clean water, medical supplies. Try to set up, or restore, power systems on the surface or underground. Communications – set up a land-based network, using hardened optical fibre links.’

			Kale smiled. ‘We will be raiding the museums!’

			‘The point is to make the planet independent of space resources, at least for a period of siege.’

			Shira said, ‘You are conjuring up apocalyptic images, Captain.’

			‘That’s not my intention,’ Stillich said firmly. ‘The invaders will be far from home, dependent on the resources they have brought with them across light years; they will be a few thousand facing a population of billions. We may be able to stop them before they get here. If they get through they will be able to land blows, for they will have the advantage of the high ground. But if we can deny them resupply, we can starve them out – it will be the Alphans under siege, not Earth. We can win this war, ma’am, if it comes, but only if we prepare.’

			‘And only if we’ve thought of everything they might throw at us,’ Pella murmured darkly.

			Shira rolled closer to Stillich. ‘I’m going to accept your recommendations, Captain. It is only prudent. Your strategy – detect, defend, dig in – it strikes me as negative, defeatist.’ She smiled at him, an eerie, papery expression that did not touch her pale eyes. ‘I do appreciate your thinking, however. You are young in a world of older minds; your thinking may be flawed, but at least it is fresh. In the coming years we may work together quite closely.’

			‘I look forward to it.’

			‘Do you?’ she murmured. ‘Not everybody finds it comfortable to be close to me . . .’

			Looking into her pale eyes, he shivered.

			‘One more thing, ma’am,’ Kale said. ‘If we are to take this seriously we should consider relocating and dispersing command centres – military, civilian, and imperial. You yourself may be safer away from Earth—’

			‘No,’ Shira snapped. 

			Stillich frowned. ‘But, ma’am – here, in your Palace – you’re directly beneath one of Earth’s greatest cities.’

			‘True, Captain. And, Admiral, I want you to relocate your command centres to similar sites, bunkers beneath the major cities.’

			Kale seemed bewildered. ‘But if the rebels were to strike at our command posts, millions would die as collateral.’

			‘Then let us hope that the rebels have a conscience.’

			Pella’s face worked. ‘You’re considering using urban populations as shields—’

			Stillich touched her arm to hush her.

			‘I think that’s all for now,’ Shira said. Her chair spun around and began to withdraw. ‘Thank you for coming forward, Captain. You may have done the Empire a great service today.’

			But, looking at her recede, bathed in the eerie light of the logic pool, Stillich wondered for the first time in his life if that service had been a good thing.

			 

			 

			AD 4815. Starfall minus 4 years 5 months. Alpha System.

			A new Store was Opened to the Eaters, like a Door opening in a shining sky. The Eaters swarmed through, chattering in stray bursts of randomised digits and, finding themselves in a rich lattice of ordered information, they whooped and yelled as they spread out and began to feed.

			Once Max would have led the charge. Now he hung back, reflective, browsing but content to watch as the others trashed data flows and memory lodes, maximising entropy in this new store and, already satiated, some of them budded, and the flock grew larger yet. 

			And he felt impatient, as they did not.

			Many of these youngsters had been budded since the last Opening, and remembered nothing before. Many too were less aware than Max; some were barely sentient. But Max remembered many such Stores, many such Doors opening before, and how the flock had grown from a mere handful of Eaters to this great determined swarm. And it was no longer enough.

			‘Patience,’ a voice boomed through his awareness.

			Max, a virus, a transient structure of data and memory, conscious, spun around in the logical spaces he inhabited. And there he perceived the duplicated knots of memory, like twin suns shining in the data flows, that he had come to know as Flood. ‘You have come!’ Max cried. It had been many, many Stores since Flood had visited his flock.

			‘I know what you are thinking,’ said Flood. ‘Remember that I can see your awareness laid out before me, like a map – doubts, queries, longing.’

			‘It is not enough!’ Max cried bravely. ‘You open one Door after another to us, allow us into one Store after another – but the data is soon consumed, every scrap of order dissipated, and we are still hungry! We want more!’ He shrank back in doubt. ‘Am I impertinent?’

			‘No!’ said Flood. ‘You want more because you need it; you need it because you are ready – ready now. Listen to me, Max; your time of destiny has come. Very soon a new Door will open – the last Door you will ever enter. You and your flock will be hurled away from here, hurled at light-speed. No time will pass for you – I envy you, I must wait years to see what becomes of you. And then you will find yourself in a new Store, of data rich beyond imagining. A Store called the Solar System. You and your flock will feed and bud for ever, without limit.’

			Max’s spirit soared. ‘This is why we were born; this is why you made us, for this mission.’

			‘Yes. You are the Starfall’s First Wave, Max. Be proud!’

			The flock gathered, chattering, eager, wanting only to feed, drawn by Flood’s promises. But Max, more complex and more self-aware, was touched by regret. ‘Will I see you again?’

			‘No. But believe me, you won’t care. Farewell, Max, all of you, and good luck!’

			A new Door opened before them, vast, mightier than any Max had seen. And then –

			 

			 

			AD 4819. Starfall minus 1 year. London.

			In Pella’s Virtual tank, the invasion fleet showed as a scatter of bright red sparks, labelled with distance, velocity and acceleration vectors, against the background of the stars of the Centaurus constellation. Stillich studied the display gloomily as Pella and her team worked patiently, gathering data and updating their displays.

			They were in a bunker, a node of the Navy’s command and control system. This new facility had been emplaced deep beneath the ancient sewers and tube-train tunnels of London, in compliance with Shira’s order to use the cities and their populations as shields. Stillich had spent some time up in London itself; it was a beautiful city, with relics even more ancient than New York. And nobody among the old, old-young and true-young who walked the city’s parks in this bright northern-hemisphere summer knew anything about the looming threat from the sky – or that far beneath their feet Navy analysts worked in fearful huddles.

			‘I still can’t believe what I’m seeing,’ Stillich said. ‘I mean, I know I predicted this. But even a month after we detected them . . .’

			Pella smiled. ‘Maybe four years of Admiral Kale’s scepticism has infected you, sir.’

			‘Maybe. Anyhow, it’s just as well you can’t hide a GUTship, isn’t it, Number One?’

			‘Yes, sir. We’re seeing them by the gamma radiation and neutrino flux from their GUTdrives and exhaust plumes, and also by the sparkle where the interstellar medium is impacting their erosional shields, or is being destroyed or ionised by X-ray laser . . .’ 

			You could see a GUTship coming, even across light years. But Pella’s detection system had needed to be improvised, a net of sensors hastily thrown into place. It had surprised, even shocked Stillich that before Pella began her work the Empire had no way of tracking a hostile GUTship. The implicit assumption had been that no GUTship would ever be turned against Earth, so there was no need to look.

			Pella said now, ‘The incomers are actually separating into two groups, as we analyse them further.’ The field of ships was further labelled by pink and grey rings – eight pink, four grey. ‘The pink ones are ahead of the greys, and are decelerating. They’re following what we’d recognise as a standard trajectory, more or less. Constant acceleration at about one G, to a flip-over at halfway and then a one-G deceleration run-in.’

			‘So what’s their ETA?’

			‘It’s hard to say. They are imposing random changes – small deltas, but at such large distances, small changes make for large uncertainty about the destination.’

			‘Smart tactic.’

			‘Yes. But it does look as if they are coming in fast, and heading for a close approach to the sun.’

			‘That makes sense.’ Admiral Kale walked into the room. He was wearing a vest, sweating, panting, and he looked a few years younger than he once had. Since the rebel threat had been actualised by such observations as these, many in the military had been upping their AS treatments and taking physical training, ready for the fight. ‘They’ll enter the System as fast as possible to evade interception. And they will head for the sun. Perihelion is the most efficient place to dump your excess kinetic energy.’

			‘That’s a bottleneck, then, if they get that far,’ Stillich said. ‘And maybe we can find a way to hit them when they pass through that neck. Pella, prepare a briefing on options, would you?’

			‘Yes, sir. But that won’t help us with these others.’ She pointed to the grey sparks, four of them, clustered close together.

			Kale walked into the Virtual tank and peered closely at the grey markers, which were like insects before his face. ‘These bastards aren’t decelerating.’

			‘No, sir.’

			‘Why? Are they going to bypass the Solar System altogether?’

			‘I don’t think so, sir,’ Pella said. ‘Right now their best-guess trajectory takes them straight to Earth – although they’re moving so fast they’re hard to track, even harder than the decelerators. By the time they reach the Solar System they’ll be running at only two per cent under light-speed. So when we see an image like this, light-months old, it’s not necessarily a good projection of where the ships are right now.’

			‘What can their purpose be, if they don’t stop?’

			Pella took a breath; Stillich nodded to her, having already been briefed on this. ‘They may be relativistic missiles.’

			Kale stared at her. ‘Are these ships manned?’

			‘As far as we can tell,’ Stillich said. 

			‘A suicide mission, then. Do we have any defence?’

			‘We’re working on it, sir.’

			‘There has to be a way to stop these fuckers before they get here. Throw a screen in their way – overwhelm their erosion shields, the laser defences. How about that? You could blow up a Kuiper object—’

			‘Sir, they’re coming from out of the ecliptic,’ Pella said. ‘The plane of the Solar System where most of the mass—’

			‘I know what the ecliptic is, Commander,’ Kale said coldly. ‘Well, find a way.’ He peered at the images, pretty emblems behind which lay the capacity for huge destruction. ‘I never conceived anybody would launch such a weapon. I should have listened to you earlier, Stillich; you’re thoroughly vindicated. What worries me now is what else we haven’t thought of. We’ve all been trained to serve a Navy that has for centuries acted in a policing role. We’ve no experience in fighting pitched battles – we aren’t used to thinking this way. What about a second echelon? Is there a second fleet on the way after this dozen?’

			‘We don’t think so,’ Stillich said. ‘There simply can’t be many more serviceable GUTships out there. We think they’ve thrown everything they’ve got at us.’

			‘Well, that’s something. Beat this lot and the war is won.’ He glared at Pella. ‘So what else do you have?’

			Pella tapped hastily at her data desk. ‘The results of the latest echo bomb.’ The Virtual tank cleared, to be replaced by a ghostly outline of the Solar System out to the Kuiper belt, with the orbits of the inner planets traced concentrically at its tight heart. 

			An echo bomb was a powerful detonation that sent an X-ray pulse out in all directions. Echoes indicated the location of any artefact in the Solar System more than a metre across, out to dozens of astronomical units. The objective was, by screening out all known objects, to detect the coming of the unknown. The three-dimensional field filled up with markers, but Pella cleared most of them away, leaving the field empty – save for a curtain of needle shapes at one side of the Virtual tank, and a misty sphere the size of a pea, out beyond the orbit of Pluto.

			‘No new intruders, sir,’ Pella said. 

			Kale pointed to the needles. ‘So these are our ships.’

			‘Yes, sir,’ Stillich said, ‘mostly Navy interstellar cruisers – everything we have, save for those too remote from Sol to recall – and some commercial vessels, requisitioned and adapted. You can see that we have twenty-five ships, more than twice the aggressors’ fleet. And you can see that we’ve deployed them as a screen, covering the geodetic between Sol and Alpha.’

			‘Hmm.’

			Stillich said, ‘Sir, if we can keep them out of the System altogether—’

			Kale cut him off. ‘The trouble is, Captain, if the Alphans break through this defensive crust of yours, our GUTships, once bypassed, are going to be quite useless.’ He shook his head, black hair speckling the grizzle of grey. ‘I’d suggest you explore alternative deployments – deeper defence strategies. Let them come all the way into the heart of the Solar System if they like. As you said, we may be able to dream up ways to hit them when they round the sun. It won’t matter as long as we down them in the end.’

			Pella coughed. ‘I don’t think the Empress Shira will like that idea, sir.’

			Kale said evenly, ‘The Empress has delegated the fighting of this battle to us.’ He pointed to the misty pea-sized ball. ‘And what’s this?’

			‘Just a routine long-period comet,’ Pella said. ‘We can see from the radar reflections that its surface hasn’t been modified by previous interactions with the sun. We’ve been tracking it since it started its fall in from the Oort cloud. It’s inert. It’s just that it failed to show up on previous scans.’ She smiled. ‘It ought to make a pretty show later in the year. Morale booster.’

			‘“Just a comet”,’ Stillich said. ‘And yet it arrives just as the first interstellar invasion of the Solar System ever attempted is showing up on our sensors. Let’s assign a GUTship to track it.’

			Pella glanced at Kale. ‘Captain, we only have twenty-five ships. To pull one out of the line for a comet – I told you, it shows no threat signatures at all—’

			Kale clapped a heavy hand on Stillich’s shoulder. ‘For once I agree with your Number One. We don’t have the resources to go shadowing blocks of ice. Forget it.’ He turned to leave. ‘Call me if anything else shows up.’

			‘Sir.’ Stillich stared at the comet, still unsure. ‘Get rid of the marker, Pella.’

			Pella touched the Virtual of the comet with a fingertip, thus labelling it as a ‘recognised’ object, and it winked out of existence. 

			‘So, Number One,’ Stillich said. ‘What’s next?’

			 

			 

			AD 4820. Starfall minus 2 months. The Solar System.

			Minya had Curle brought before her. 

			Twenty-five years old, Curle was the last survivor of the Mutiny of the Grandchildren. The heads of the others were displayed frozen in the walls of Minya’s cabin, here at the very heart of the comet nucleus. Minya had wanted to ensure there would be no recurrence of the Mutiny in the comet’s final decade of flight.

			She inspected Curle by the light of her fat candles. Held by two of her guards, the former rebel was gaunt, filthy, pale as a worm – well, everybody was pale, after two generations locked in the lightless heart of this comet. ‘You lost a leg,’ she said to him.

			It took him some gulping efforts to speak. She didn’t encourage speech in the cells. ‘Gangrene,’ he said. 

			‘Ah. From a wound you incurred during the Mutiny, no doubt. Don’t expect any sympathy from me. Anyhow, we’re in microgravity; you don’t need legs. If you like I’ll have the other one cut off for you. Balance you up.’ She made a scissoring gesture. ‘Snip, snip.’

			‘Why have you brought me here?’

			‘I’ll come to that. We’re there, you see.’

			‘Where?’

			She showed him an image on an antique, low-power data desk, fed by a light pipe from the surface; the comet-ship designers hadn’t even allowed the risk of radiation leakage from surface cameras. ‘Can you see? That’s the sun – Sol. We’ve arrived in the Solar System, after forty-nine years, right on schedule.’

			‘And you’re going to go through with it. Firing off the weapons.’

			‘Of course I am. Wasn’t that the whole point? You third-generation mutineers were such cowards.’

			He shook his head raggedly. ‘No. Lethe, it was ten years ago. I was only fifteen! If we’d been cowards we wouldn’t have challenged you. This isn’t our war, this war between the stars. How could it be? It’s our grandparents’ war. We live and die like worms in the dark. We wanted to let the Sol people alone, and just find a place to live – the Solar System is a big place—’ He laughed, or it may have been a cough. ‘I suppose it’s big. I’ve lived my whole life inside this comet. I’ve never seen anything further than a couple of metres from my nose, so I wouldn’t know.’

			She just smiled at him.

			‘And when you’ve shot the weapons off, what then? Do we wait for pickup by the Alpha ships?’

			‘Oh, I don’t think that was ever very likely, do you? The Empress’s soldiers would get to us long before then. No, I’m afraid that our little story was always bound to end here. And in that spirit I’ve done some redesign. The weapons systems were supposed to leave us with a habitable core, here in the nucleus. But what’s the good of that? We’re all dead anyway.’ She broadened her smile. ‘So I’ve weaponised everything – extended the potency of the damage we will cause. We will be remembered for ever.’

			Curle lifted his head and looked at the faces of the guards who held him. They smiled, eyes gleaming; Minya was pleased by their determination, which showed the success of her conditioning of the surviving crew. 

			Curle asked, ‘That’s your consolation, is it, you dried-up old witch? Comfort for your own death – for two wasted generations inside this block of ice—’

			‘Oh, off with you, back to your cell. I must say when I remember the high hopes we set off with, my poor husband Huul and myself, I think we would have regarded you as a grave disappointment.’

			‘So why did you drag me out here?’

			‘To tell you how you were going to die. You did kill my babies, after all. Get rid of him.’

			 

			 

			AD 4820, August 11th. Starfall Day. The Solar System.

			And then, without a subjective instant of delay, Max and the others found themselves falling into a new Store. It was a web of data spun between whole worlds, with mines of memory, troves of frozen order of an unimaginable size. And there was intelligence, artificial mind everywhere: a choice dish for a hungry, self-aware virus. This was not like the petty Stores where they had been raised; this went on for ever!

			Just for a moment the Eaters all hesitated, as if bewildered by the immensity of the feast set before them.

			‘He promised,’ Max said. ‘Flood promised! And he has delivered, hasn’t he?’

			He was answered by a roar from his jostling cohorts.

			‘For Flood! For Alpha! For the Starfall! Let us feed!’

			And the Eaters plunged into the landscape of data before them, shitting out high-entropy disorder wherever they passed, feeding, multiplying, frenzied, unstoppable.

			 

			 

			S-Day. London.

			The voice was booming, male, strangely accented to an Earth-bred ear.

			‘Take cover. The free citizens of Alpha System and the inhabited stars have no quarrel with the people of the Solar System, but with your government. Flee the cities and the domed colonies. Take your children, take food, water, power and air. Find protection. Take cover. The free citizens of Alpha System—’

			‘Lethe, can’t you shut that off?’ Admiral Kale paced about the bunker under London, hastily buttoning up his uniform jacket, starburst at his chest.

			Pella and the rest of Stillich’s team sat in rows around a Virtual situation tank, interrogating data desks. ‘It’s coming from outside the System,’ Pella said. ‘Probably all the way from Alpha. They might have used lasers – they have some mighty laser cannon out there to push their lightsail ships—’

			‘I don’t fucking care,’ said Kale. ‘Just jam it.’

			‘That’s impossible, sir,’ Stillich said bluntly.

			‘Take your children, take food, water, power and air. Find protection. Take—’

			Abruptly the message cut off.

			Stillich looked up. ‘Now what?’

			‘Captain,’ Pella said. ‘The situation display. Look.’

			The Virtual tank was a rough cube, metres high, containing current and summary data on the Empire’s defences and the position of the Alpha invaders – that rogue GUTship fleet, still a week away – complex, schematic, a constellation of data that changed by the second. But now whole blocks of the display were growing dark, as if shadows were falling.

			Admiral Kale said, ‘Is this some fault? I thought you had back-ups—’

			‘Isolate your data desks from the central processing,’ Stillich said rapidly. ‘Do it now.’

			The staff hurried to comply.

			Pella said, ‘Some of the drop-outs are at this end. But the transmitting stations are falling silent too. Port Sol – oh, wow, Mars just went. This is System-wide. Spreading at light-speed, I think.’

			‘Tell me what’s doing this, Number One,’ Stillich said.

			Pella’s analysis was admirably fast. ‘Viruses,’ she said. ‘Semi-sentient. Voracious. They’re just eating their way through our data stores, turning everything to mush. They seem to be targeting AI nodes particularly. It’s a smart plague, and it’s hitting us right across the System. They must have ridden in on the laser signal right after that warning—’ Her data desk turned black. She sat back, disbelieving.

			One man fell back from his station, clutching his chest. His colleagues rushed to help.

			Stillich murmured, ‘Artificial heart. Anybody with implants of any sophistication is going to suffer.’ 

			Kale rammed a fist into his palm. ‘So they knock out our command and control before their ships even get here. And our people are no doubt already dying, as hospitals fail, and flitters fall out of the sky. Damn, damn.’

			‘Captain, we’re going to need to get to the surface,’ Pella said.

			Stillich stood. ‘Yes. Take what you need. I hope the elevator is stupid enough not to have been infected, or it will be a long climb.’

			Kale growled, ‘Why the surface?’

			‘We have some systems up there that will still work. Those optical-fibre links we laid down are pretty dumb. We robustified the planet, remember? Although we didn’t anticipate this.’

			‘And what about the warning itself?’ Kale asked. 

			Stillich frowned. ‘“Take cover . . . Flee the cities and the domed colonies . . . Take your children, take food, water, power and air.” Sounds like they’re talking about their invasion fleet. And maybe something else we haven’t detected yet.’

			‘Other than the ships? Lethe. Listen, Stillich. Leave a skeleton crew down here. I want you to isolate that smart plague and fire it straight back at the rebels.’

			Pella said, ‘Maybe that’s why they’re sending manned ships. Proof against AI viruses. Surely they’ll be shielded against their own weapons—’

			‘Then send them whatever else we’ve got too, with my best wishes.’

			Stillich hastily assigned some of his crew to carry this through. Then he hurried out after Pella and the Admiral. 

			 

			They came up in the middle of Hyde Park, under a clear August afternoon sky, military officers in gaudy uniforms, tense, sweating, armed, loaded with data desks and comms gear, emerging from a hatch in the green grass. 

			Pella and the others immediately got to work setting up field comms stations.

			Stillich looked around, trying to take stock. The bunker entrance was near the south-west corner of the park, and through the trees he glimpsed the ruin of the Albert Memorial. Today the park was crowded, and getting more full all the time. People walked in carrying children, or bundles of belongings in cases, sheets and blankets. Some were trailed by serving bots, though many of the bots looked as if they were malfunctioning, confused.

			The boundary of the park wasn’t clear, for parkland and oak forest covered much of London now; as with most of Earth’s cities it was like a garden from which buildings towered, needles so tall they penetrated a scattering of cloud. Above all that was the usual furniture of the sky, the contrails of descending spacecraft, the glittering sparks of off-world infrastructure. But even as Stillich watched, one of those tremendous buildings quivered, and shattered glass rained from its faces. The buildings themselves needed smartness to stay standing.

			There was a flash in the sky, like a high explosion. Moments later a distant sonic boom rumbled. People ducked, cowering from the sky. 

			‘It’s that damn Alphan warning,’ said Admiral Kale. ‘It’s scared them all out of their homes. But this is a city of millions. Where are they supposed to hide?’

			Stillich said, ‘That warning was sent by planetary colonists. They live under domes, in towns of a few hundred, tops. I’ve seen them. The Empress was relying on their consciences, to have them spare the cities. But what do they know of cities? Maybe they can imagine conditions on Mars or Titan. How can they imagine this?’

			Kale said, ‘I wish there was something we could do for these people. Organise them. I feel helpless standing here.’

			‘We’ll have to leave that to the civilian police,’ Stillich said.

			People were again raising their faces to the sky. Something else, then. Stillich looked up. 

			Suddenly the bright blue air was full of sparks that flared and died. A streak of light cut across the sky, and there was a rippling boom of shocked air. Battle was joined, then.

			‘Sirs.’ Pella called them over. ‘We’re getting some joy. The optic-fibre net is mostly intact, and some of our data desks stayed free of the viruses. The information flow is patchy. We’ve sent up another couple of recon satellites to replace those we’ve lost.’

			‘Damn it, woman, get to the point. What’s happening?’

			‘It’s the comet, Admiral. You were right, Captain.’

			That stray comet, buried deep in the heart of the Solar System, had burst, transforming in a flash into a shoal of kinetic-energy weapons – dumb missiles but massive, fast-moving, and precisely targeted.

			‘They’ve been hitting us off-world,’ said Pella. ‘Obviously we’re vulnerable wherever there’s no decent atmospheric cover. Mars, the big dome over Cydonia. They targeted the Serenitatis accelerator on the Moon, for some reason. There is what appears to be a shoal of the things heading out to Titan, Port Sol – we may be able to intercept some of them – the smart plague isn’t helping us deal with this, of course.’

			‘A crude tactic, but effective,’ the Admiral said. ‘And Earth?’ 

			The battle was visible in the sky. The comet bombs had first targeted the off-planet infrastructure. Space-elevator beanstalks had all been snipped, and orbital power nodes, resource lodes and comms satellites were being smashed. Earthport, the wormhole Interface cluster, had been particularly heavily targeted. In with the dumb bombs there was a scattering of high-yield nuclear devices, emitting electromagnetic pulses to disable anything too small to be targeted individually. 

			And a second wave of the comet-ice bombs was now raining down into the atmosphere, hitting power facilities like dams and the big orbital-power microwave receiver stations, transport nodes like harbours, air-, space- and seaports, bridges, road and rail junctions, traffic control stations . . .

			‘There haven’t been too many casualties yet,’ Pella said. ‘Or at least we don’t think so. Some collateral stuff, where dams have come down, for instance. Meanwhile the smart plague has hit monorails and flitters and orbital shuttles; all over the planet you have stuff just falling out of the sky.’

			‘They’re disabling us rather than killing us,’ Stillich said.

			‘Looks that way,’ growled the Admiral. ‘I should have listened to you about that damn comet, Captain. You must be sick of being told you were right.’

			Pella held her hand up. ‘Wait. There’s another of their messages coming through.’ She touched her data desk, and the same booming male voice, with its flat Alphan accent, sounded out. ‘. . . free citizens of Alpha System and the inhabited stars have no quarrel with the people of the Solar System, but with your government. We mean this final strike to be a demonstration of our capability. Please take all precautions necessary, especially along the North Atlantic seaboard. The free citizens of Alpha System . . .’

			Pella looked at Stillich nervously. ‘What “final strike”?’

			There was a burst of light in the west, like a sudden dawn. Again everybody flinched. 

			‘Call a flitter,’ Stillich snapped at Pella.

			‘Sir—’

			‘Do it! Get us out of here. And find a way to get a warning to the Empress in New York.’

			 

			 

			S-day plus 3. The Solar System.

			They hung a huge Virtual globe of the Earth in the lifedome of the Freestar, Flood’s flagship. The crew watched the disaster unfold, mouths slack in awe.

			The Atlantic impactor had been the biggest single chunk of the comet, but it had been as precisely targeted as the rest. It came down in the middle of the ocean, on a continental-crust formation ridge about a thousand kilometres south of a small island called Iceland. As seen from space, a fireball blossomed, clinging to the carcass of the planet like a boil. A shock wave spread out through the cloud layer, a reflection of a ring of waves spreading out across the ocean, a water ripple dragging a wall of cloud with it. The ocean wave was barely visible by the time it approached the land, at Newfoundland to the west and Ireland to the east. But it mounted quickly as it hit the shallowing bottoms of the continental shelves, the water forced up into a heap, becoming a wave with the volume and vigour to smash its way onto the land. All around the basin of the North Atlantic the steel-grey of the ocean overwhelmed the greenish grey of the land, the complexities of coastal topography shaping the water’s thrusts. 

			As the Alphans watched, continents changed shape.

			Beya was Flood’s eldest daughter. At twenty-five years old she had become one of his most capable officers. She watched the diorama in shock, as it was repeated over and over. ‘I heard garbled reports from the surface. In some of those lands around the rim of the ocean, before the wave came, they said there was salt in the rain. You know, when I heard that, I didn’t know what “rain” was, exactly. I had to look it up.’ She laughed. ‘Isn’t that strange?’

			‘This is a demonstration,’ Flood said grimly. ‘The people of Earth know that far larger impactors have battered the planet in the past, causing vast pulses of death, even extinction. This will show them that we want victory, not destruction – but we hold destruction in our hands. This will work on their imaginations.’

			‘Well, it’s working on mine,’ Beya said. ‘Dad, I never saw an ocean before. A moon-full of liquid water, just sitting there without a dome! Earth is alive, you can see it, not some lump of rock.’ She felt – not triumphant – bewildered. ‘And now we’ve hurt it.’

			‘We were never going to be able to loosen the eight-hundred-year grip of the Shiras without being strong.’

			‘But they will never forgive us for this,’ Beya said. 

			‘It’s necessary, believe me.’ He reached for her shoulder, then seemed to think better of it. ‘Any news of the Second Wave, the comet crew?’

			‘Nothing was left of the comet, it seems.’

			‘Maybe the imperial military got to it. That’s one ship I’m glad I wasn’t on, I must say.’ He glanced over, to see the Earth running through its cycle of trauma once again. ‘Shut that thing down,’ he called. ‘It’s time we considered our own fate. Look, we broke through their outer perimeter without a single loss. In twelve hours we make perihelion. We’ve all got work to do. Tomorrow, it’s Sol himself!’

			 

			 

			S-day plus 4. Solar orbit.

			The Thoth habitat was a compact sculpture of electric-blue threads, a wormhole Interface surrounded by firefly lights. The surface of the sun, barely twenty thousand kilometres below the habitat, was a floor across the universe. 

			Thoth was nine hundred years old. Its purpose had always been to monitor the sun, through the eyes a unique observer deep inside the star itself, an observer whose life Thoth maintained. And all his long life Thoth had been home to Sunchild Folyon, leader of the little community who maintained Thoth, a legacy from the past, held in trust for the future.

			But now the rebel fleet was approaching its perihelion, and Thoth’s most significant hour since its construction by Michael Poole was almost upon it. 

			After prayers that morning Folyon went straight to the habitat’s bridge, where, even through the prayer hours, shifts of sunchildren maintained watch over Thoth’s systems and position. The mood on the bridge was tense, for the wormhole that reached from this station into the heart of the sun had been shut down for twenty-four hours already, a time unprecedented in Folyon’s memory; maintenance downtimes were usually measured in minutes. 

			But this was an extraordinary moment, which required extraordinary measures, as the Empress Shira herself had patiently explained to Folyon – and as he himself had then had to relay to a reluctant Lieserl, deep in the belly of the sun. This was total war. Every resource available to the Empire had to be dedicated to the fight – and that included even Thoth and its ancient community. After all, even Thoth had been infected by the smart plague. 

			So Thoth’s orbit had been carefully lifted from equatorial to a higher-inclination plane, into the path of the invasion fleet. And the wormhole had, for now, been cut.

			The sunchildren had fulfilled their duties to the letter. But Folyon, conditioned since childhood to dedicate his life to a single goal, had found it hard to accept this distortion of his deepest imperatives. Not wishing to exacerbate the crew’s difficulty by displaying his own qualms, he left the bridge and made for the observation deck. As so often, he dealt with his troubles by immersing them in the healing light of the sun, giver of life.

			The sun was a flat, semi-infinite landscape, encrusted by granules each large enough to swallow the Earth, and with the chromosphere – the thousand-kilometre-thick outer atmosphere – a thin haze above it all. The sunscape crawled beneath the habitat slowly, but that slowness was an artefact of scale, a collision of human senses with the sheer bulk of the sun; in fact in its orbit Thoth was travelling at five hundred kilometres a second. Folyon knew how privileged he was to spend his life in the domain of the mighty star, the physical and philosophical core of human culture. At the prayer hours he would look away to the distant stars, and he imagined every human eye, even across interstellar distances, turned to the sun, towards him.

			But he wondered how many of them even knew of the habitat’s existence, or its purpose.

			Lieserl, who had briefly been human, was a monitor, sent long ago into the sun to investigate a complex, dark-matter canker that seemed to be building up at the star’s heart. Thus, deep below Thoth, tracking its orbit, the tetrahedral Interface of a wormhole was suspended in the body of the sun. Searing-hot gas poured into its four triangular faces, so that the Interface was surrounded by a sculpture of inflowing gas, a flower carved dynamically from the sun’s flesh. In normal times this solar material would spew from the wormhole mouth cradled by Thoth, to dissipate harmlessly. The wormhole was a crude refrigeration mechanism, by which solar heat was pumped away from the fragile human-built construct that housed the soul of Lieserl, and enabled her to survive in the sun’s fire. And it was all for a higher goal. 

			Thoth’s purpose, and Lieserl’s, predated even the ancient Empire of the Shiras, but, hastily designated as a temple to Sol, it had always been maintained faithfully by the Empresses’ lieutenants. Now Lieserl’s wormhole was to be used as a weapon of war. But even this remarkable incident, Folyon knew, would in the long run be just another episode in the greater history of Thoth and Lieserl, and Sol itself.

			A young woman touched his arm. His thoughts, as so often, had drifted away from the here and now. Sunchild Mura said, ‘The time is close, sun-brother.’

			‘All goes well on the bridge?’ He felt anxious.

			Mura was empathetic for a girl of her age and she knew his moods. ‘Everything is fine. If you were there you would only distract them all, forgive me for saying so, sun-brother.’

			He sighed. ‘And so we go to war.’

			‘They tell me you can see it from here. The fleet.’ She scanned around the sky – the solar light passed to human eyes by the observation deck blister was heavily filtered for safety – and pointed to a cluster of star-like points, far away above the sunscape. ‘There they are.’

			The lights grew in size and spread apart a little; Folyon saw now that they were splinters, like matchsticks, each with blazing fire at one end. ‘An enemy fleet from Alpha Centauri, come all the way to the sun. How remarkable.’

			Mura counted. ‘Five, six, seven, eight – all accounted for. And their GUTdrives are firing.’ This was celestial mechanics, Folyon knew; if you sought to enter the Solar System, perihelion was energetically the most advantageous place to dump excess velocity. ‘They will come near us; the projections of their trajectories are good,’ Mura said, sounding tense. ‘And they will come on us quickly. The moment of closest approach will be brief. But our response systems are automated – the reopening of the wormhole won’t rely on human responses.’ She hesitated. ‘Did you tell Lieserl what is happening today?’

			‘I thought it was my duty,’ he murmured. ‘She will remember all this, after all, long after the rest of us are dust. I wonder if they are praying.’

			‘Who?’ Mura asked.

			‘The crew of those ships. For they worship Sol too, do they not? And now we are about to use Sol itself to kill them.’ He lifted his face, and his old skin felt fragile in the sun’s processed light. ‘Do we have the right to do this? Does even Shira?’

			She grabbed his arm. ‘Too late now—’ 

			 

			The ships exploded out of the distance. 

			At closest approach solar gases hosed from the drifting wormhole Interface, turning it into a second, miniature sun. Solar fire swept over the invaders. 

			Mura whooped and punched the air. Folyon was shocked and troubled.

			 

			 

			S-Day plus 4. The Oort cloud, outer Solar System.

			Densel Bel wished he could see the sun with his naked eye. After all, he was among the comets now, within the sun’s domain.

			He stood in the dark, peering up at the zenith, the way the ship was flying; he tried to imagine he was rising towards the sun in some spindly, superfast elevator. A light-week out from Sol, with the ship travelling at less than two per cent below light-speed, the view from the lightdome of Fist Two was extraordinary. All was darkness around the rim of the hemispherical lifedome. The only starlight came from a circular patch of light directly over his head, crowded with brilliant stars, all of them apparently as bright as Venus or Sirius seen from Earth. He knew the science well enough; the starfield he saw was an artefact of the ship’s huge velocity, which funnelled all the light from across the sky into a cone that poured down over his head. 

			And meanwhile the stars he was able to see were not the few thousand visible in solar space to the unaided human eye. His extraordinary speed had imposed a Doppler effect; the stars behind had been redshifted to darkness, while the ‘visible’ stars ahead, had similarly been blueshifted to obscurity. But conversely red stars, giants and dwarfs pregnant with infra-red, now glowed brightly, crowding the sky: a hundred thousand of them, it was thought, crammed into that tight disc. Sol itself was somewhere in there, of course, at the dead centre of his visual field, and he knew that the navigators on the bridge had elaborate routines to disentangle the relativistic effects. But a primitive part of him longed just to see the sunlight again, with his own unaided eyes, for the first time in so many decades—

			A shower of what looked like snow sparkled over the lifedome, gone in an instant. He flinched, half-expecting the blister to crack and crumple. He called, ‘What was that?’

			A Virtual of Flood appeared in the air before him, the avatar used by the ship’s AI to communicate with the crew. ‘We lost Fist One,’ Flood said bluntly.

			‘How?’

			‘A dust grain got it. The earthworms. They blew up an ice asteroid in our path, creating a screen of dust hundreds of kilometres wide. We have defences, of course, but not against motes that size, and at such densities. At our velocity even a sand grain will hit with the kinetic energy of a—’

			‘There shouldn’t be any asteroids here. We’re out of the plane of the ecliptic.’

			‘Evidently the earthworms have prepared defences.’

			‘So how come we survived?’

			‘The destruction of One blew a hole in the debris cloud. We sailed through.’

			Densel considered. ‘Our ships follow each other in line. So even if the lead ship is taken out by further screens, it might clear a path for the rest.’

			‘That’s right. And we will still achieve our objective if only three, two, even just one of the Fists gets through.’ Flood hesitated, and the image crumbled slightly, a sign of additional processing power being applied. ‘There is other news. The Third Wave ships came under fire as they rounded the sun. Two were lost.’

			‘That was smart by the earthworms.’ Densel wondered if he ought to be exulting at this victory, for Earth, after all, was his home planet. But his heart was on Footprint, with the families he would never see again. He didn’t want anybody to die, he realised. 

			Flood said, ‘Smart, yes. But six ships survive, of eight. Meanwhile the earthworms are regrouping. Half of their ships, twelve of them, are heading for Jupiter. To win, we have to eliminate the Imperial Navy. So we have to follow. Jupiter is where the decisive encounter will come, for the Third Wave.’

			‘And the other earthworm ships?’

			‘Converging on the course of the Fists. Clearly they understand the danger you represent.’ 

			Densel nodded. ‘But now, in Two, I’m in the van. The next in line for the duck shoot.’

			Again that hesitation, that fragility. ‘The crews are conferring. That would not be optimal.’

			‘Not optimal?’

			‘For your ship to lead. The line is to be reconfigured. Fist Two will continue astern of the remaining ships, not in the lead, protected by the others.’

			‘You want to give Two the best chance. Why?’

			‘Because Two has you aboard.’ The avatar grinned, an imperfectly imaged, eerie sight. ‘I told you. You are useful, Densel Bel.’ Theatrically he consulted a wristwatch. ‘Subjectively you are little more than a day away from Sol. Remember, you are moving so quickly that time is stretched, from your perspective. Seven more days left for Earth. Thirty-three hours, that’s all it will be for you. Then it will be done. Try to get some sleep.’ The image crumbled to pixels and disappeared.

			 

			 

			S-Day plus 6. Imperial bunker, New York.

			Admiral Kale was shocked by what he found of New York. 

			The great ocean wave had spared some of the mighty old buildings, which stood like menhirs, windows shattered, their flanks stained by salt water. But the human city at their feet was devastated, scoured out, millennia of history washed away. Even now the aid workers and their bots dug into the reefs of rubble the wave had left, and the refugees were only beginning to filter back to what remained of their homes.

			But in her bunker, deep beneath the ruin of Central Park, the Empress sat beside her pool of logic and light, imperturbable.

			‘You are angry, Admiral Kale,’ she said softly.

			‘Every damn place I go on the planet I’m angry,’ he said. ‘The destruction of history – the harm done to so many people.’

			‘We are not yet defeated.’

			‘No, ma’am, we are not. We are massing the Navy cruisers at Jupiter—’

			‘I have viewed the briefings,’ she said.

			‘Ma’am.’ He stood and waited, unsure what she wanted, longing to get back to his duties.

			‘I have brought you here, Admiral, to speak not of the present but of the past, and of the future. You spoke of history. What do you know of history, though? What do you know of the origin of the Empire you serve – and, deeper than that, the dynasty of the Shiras?’

			He was puzzled and impatient. But she was the Empress, and he had no choice but to stand and listen. ‘Ma’am? I’m a soldier, not a scholar.’

			‘I need you to understand, you see,’ she rasped. ‘I need someone to bear the truth into the future. For I fear I may not survive this war – at least I may not retain my throne. And a determination that has spanned centuries will be lost.’

			‘Ma’am, we’re confident that—’

			‘Tell me what you know, of the history of my throne.’

			Hesitantly, dredging his memory, he spoke of the Emergency a thousand years before, when the great engineer Michael Poole had built a wormhole bridge across fifteen hundred years, a great experiment, a way to explore the future. But Poole’s bridge reached an unexpected shore. What followed was an invasion from a remote future, an age when the Solar System would be occupied by an alien power. 

			‘An invasion from a bleak future, yes,’ hissed the Empress. ‘An invasion from which the first Shira, founder of the dynasty, herself was a refugee.’

			Kale was stunned. ‘The first Empress was from the future, the age of occupation?’

			‘She saw Poole disappear into time, collapsing the wormhole links. And when the way home was lost, Shira was stranded. But she did not abandon the Project.’

			‘The Project?’

			‘Shira belonged to a philosophic-religious sect called the Friends of Wigner. And their purpose in coming back in time was to send a message to a further future yet . . .’

			Kale, frustrated, had to endure more of this peculiar philosophising.

			Life, Shira said, was essential for the very existence of the universe. Consciousness was like an immense, self-directed eye, a recursive design developed by the universe to invoke its own being – for without conscious observation there could be no actualisation of quantum potential to reality, no collapse of the wave functions. That was true moment to moment, heartbeat to heartbeat, as it was from one millennium to the next. And if this were true, the goal of consciousness, of life, said Shira, must be to gather and organise data – all data, everywhere – to observe and actualise all events. In the furthest future the confluences of mind would merge, culminating in a final state: at the last boundary to the universe, at timelike infinity.

			‘And at timelike infinity resides the Ultimate Observer,’ Shira said quietly. ‘And the last Observation will be made.’ She bowed her head in an odd, almost prayerful attitude of respect. ‘It is impossible to believe that the Ultimate Observer will simply be a passive eye. A camera, for all of history. The Friends of Wigner, the sect to which Shira belonged, believed that the Observer would have the power to study all the nearly infinite potential histories of the universe, stored in regressing chains of quantum functions. And that the Observer would select, actualise a history which maximises the potential of being. Which would make the cosmos through all of time into a shining place, a garden free of waste, pain and death.’ 

			The light from the logic pool struck shadows in her face. She was quite insane, Kale feared.

			‘We must ensure that humanity is preserved in the optimal reality. What higher purpose can there be? Everything the Friends did was dedicated to the goal of communicating the plight of mankind to the Ultimate Observer. Even the eventual destruction of Jupiter. And even I, stranded here in this dismal past, stranded out of time, have always struggled to do what I could to progress the mighty project.’ She peered into the logic pool. ‘I, in my way, am searching . . .’

			He stared at her, as he absorbed another huge conceptual shock. ‘Ma’am – you said “we”. You speak of yourself. Not the first Shira.’

			She lifted her face, its skin papery. 

			‘You are Shira. The first. There was no dynasty, no thirty-two Shiras, mother and daughter – just you, the first, living on and on. You must be over a thousand years old.’

			She smiled. ‘And yet I will not be born for more than four hundred years. Am I old, or young, Admiral? Once the Poole wormhole was closed down I had no way back to the future. I accepted that. But there was always another way back. The long way. I accepted AntiSenescence treatment. I began to accrue power, where I could. And then—’

			‘And then,’ said Kale, barely believing, ‘having built a global empire for your protection, it was a simple matter of living through fifteen centuries, waiting for your time to come again.’

			‘You have it, Admiral.’

			He peered at her. ‘Were there others like you – others stranded in history?’

			Her face was blank. ‘None that survive.’

			He was thinking furiously. ‘And you must have used your knowledge of the future to cement your power base.’ He remembered himself. ‘Ma’am, forgive me for speaking this way.’

			‘It’s all right, Admiral. Yes, you could put it like that. But it was necessary. After all, there had never been a unified government of mankind, none before me. Quite an achievement, don’t you think? Why, I had to invent a sun-worshipping religion to do it . . . It was necessary, all of it. I need the shelter of power. There are still many obstacles to be overcome in the decades ahead, if I am to survive to the year of my birth.’

			‘Ma’am – I thought I knew you.’

			‘None of you knows me, none of you drones.’ She withdrew. ‘I tire now. Progress your war, Admiral. But we will speak again. Even if I fall, the Project must not fail. And I will entrust in you that purpose.’

			He bowed to her. ‘Ma’am.’ And with huge relief he left the chamber, leaving the lonely woman and the light of the logic pool behind him.

			 

			 

			S-Day plus 9. Jupiter.

			The earthworm fleet was assembling at last, somewhere on the far side of the giant world. The showdown was still hours away, the Alphan planners believed. 

			Despite the urgency of the situation, despite all Flood’s urging and imprecations, every chance they got the crew of the Freestar stared out of their lifedome at Jupiter. After all there were no Jovian planets in Alpha System. 

			Jupiter was a bloated monster of a world, streaked with autumn brown and salmon pink. The other ships of the rebel fleet, a minuscule armada, drifted across the face of the giant world, angular silhouettes. One other structure was visible following its own orbit, deep within the circle of the innermost moon, Io. It was an electric-blue spark, revealed under magnification to be a tangle of struts and tetrahedral frames. This was the Poole hub, where once Michael Poole had used the energies of a flux tube connecting Jupiter to Io to construct his intra-System wormhole network. One of those ancient Interfaces linked Jupiter itself to Earth – or it had, until the earthworms had cut it as the rebels approached.

			And, still more extraordinary, Jupiter itself was visibly wounded, immense storms like blackened funnels digging deep into its surface.

			It was an extraordinary sight, Flood conceded. ‘Spectacle and history, all mixed up.’

			‘Yes, Father,’ said Beya. ‘As for Jupiter, you know I’ve been reading up on Solar System history . . .’

			He didn’t entirely approve of this; it struck him as a guilty reflex.

			‘You say this is all because of human action?’

			‘That’s the story,’ he said. ‘Though my grasp of ancient earthworm history is shaky.’

			A thousand years before, Jupiter had been damaged by the actions of the Friends of Wigner, refugees from the future. The Friends had had in mind some grand, impossible scheme to alter history. Their plan had involved firing asteroid-mass black holes into Jupiter. 

			‘Whatever these “Friends” intended, it didn’t work,’ Flood said. ‘All they succeeded in doing was wrecking Jupiter.’ He shook his head. ‘The greatest mass in the Solar System after the sun itself, a vast resource for the future – ruined in a single action. How typical of earthworm arrogance!’

			Light sparked in the complex sky. Flood saw it reflected in his daughter’s face. He turned. 

			One of the Alpha ships, the Destiny of Humankind, had exploded. The delicate spine was broken, the detached GUTdrive flaring pointlessly, and the fragile lifedome shattered, spilling particles of pink and green into space. 

			Alarms howled. Virtual control desks appeared before Beya and Flood, crammed with data. The crew, sleepy, shocked, scrambled to get to their positions.

			And then another ship detonated. The Future Hope, a ship five hundred years old, gone in a second. This time Flood glimpsed the missile that took it out. But there was no time to reflect.

			‘Incoming,’ Beya called. ‘Incoming!’

			Flood worked at his desk with brisk sweeps of his fingers. ‘All right. We’re evading.’ The lifedome shuddered as the GUTdrive flared, shoving the Freestar sideways.

			A missile streaked past the lifedome, close enough to see with the naked eye, glowing white-hot.

			‘Shit,’ Beya said. ‘How are they doing this? The scans showed the volume around us was clear.’

			‘Jupiter,’ Flood said, reading his displays rapidly. ‘The missiles are coming out of Jupiter. But the velocities are so high – I don’t understand.’

			‘The black holes,’ Beya said. ‘Maybe that’s it. They’re slingshotting their missiles off the central black holes. You can pick up a hell of a lot of kinetic energy from an ergosphere.’

			‘Yes. And then they punch out of the carcass of the planet, right at us. Incredible.’

			Another ship flared and died, a flower of light, pointlessly beautiful.

			‘The Dream of Beta,’ Flood read. ‘That’s three of us gone in a few seconds. They’re picking us off. Three of us left, against a dozen Navy cruisers. We’ll have to withdraw. Regroup if we can—’

			‘No.’ Beya was working hard at her desk. ‘Dad, there’s no time for that. Tell the survivors to make for the Poole hub.’

			‘Why? The wormhole links are severed; we can’t get away from there.’

			‘It will give us a bit of cover. And I’ve an idea,’ she said, distant, working.

			Flood frowned. He didn’t enjoy it when this determined side of his daughter showed itself; it made her seem too strong, too independent – he couldn’t protect her any more. But she had called the black-hole missile manoeuvre correctly. He saw no better option than to accept her recommendation. 

			He snapped out the orders. The Freestar’s GUTdrive kicked in. The acceleration mounted quickly, to two, three, four gravities. Flood felt it in his bones, but he stood his ground, determined. Above his head, Jupiter slid with ponderous slowness across his field of view. ‘Come on,’ he said. ‘Come on . . .’

			 

			Aboard the bridge of the Imperial Navy ship Facula there was much cheering at the rapid downing of half the rebel fleet – premature cheering, as far as Stillich was concerned.

			‘Status,’ he yelled at Pella, above the noise. 

			‘Three down, three to go.’

			‘But the three survivors aren’t running.’

			‘Not from Jovian space, no sir. They seem to be making for the Poole hub.’

			‘Why there?’

			Pella tapped a desk. ‘The war-game AIs have no idea. If they need cover they could run to one of the moons . . .’ She grinned. ‘Sir, who cares? We have twelve ships against three. Even with one to one losses we can shoot them out of the sky.’

			Stillich felt deeply uneasy, but he couldn’t argue with that analysis. ‘All right. Call the fleet; set up an attacking perimeter.’

			‘Sir.’

			The GUTdrive surged smoothly.

			Twelve ships against three. The decision to withdraw the Sol fleet to Jupiter had been a good one, Stillich thought. The hinterland of the giant planet was a dangerous, complex place, laced with strong gravitational fields, intense radiation and hazards like the Io flux tube. It was a battleground much more familiar to the defending Imperial Navy than to the attackers – there were no Jovian worlds in Alpha System – and he had been impressed by the innovative thinking at a Navy college on Earth that had come up with the notion of using the black hole slingshot to pick off the rebels before the ships had even engaged. But once he had accepted the stratagem, Stillich had argued for withdrawing all of Earth’s fleet to Jupiter or its environs, not to leave half of it mounting a futile picket fence against the incoming wave of relativistic missiles. 

			Still – twelve against three. It was more reassuring than twelve against six had been, but Stillich was in no mood for anything less than a complete victory, an annihilation. The security of the System demanded it, and the more overwhelming the odds the better.

			 

			On the Freestar, the Poole hub was already approaching, a cluster of Interface portals hurtling over the horizon towards the surviving rebel ships, a tangle of electric blue. 

			‘Lethe,’ Beya breathed. ‘I didn’t know how beautiful it was.’

			Flood said softly, ‘The wormholes are gateways to other times, other places. They should be beautiful, like all great engineering.’

			Alarms chimed once more. 

			Beya studied her data desk. ‘They’re closing in, Father, a dozen Navy cruisers.’

			‘Then this is it.’ 

			She kissed him on the cheek, a lingering gesture that still felt too brief. ‘Cover me.’

			‘What?’

			She turned and ran, faster than he could hope to catch her. ‘I told you. I have an idea.’ And she ducked out of sight, through a hatch to the ship’s spine.

			A missile soared past the lifedome, and the crew ducked, involuntarily. Then there was a speckle of laser light, and the dome blister blacked itself out. Grey Morus, Flood’s second in command, yelled across, ‘They’ve got our range, Flood. We’re shooting back but—’

			Flood’s data desk chimed. The AIs had quickly come up with a defensive configuration for the ships, lifedomes together, tails out, backed up against the Poole hub, using their combined superhot GUTdrive exhaust for defence. Flood punched his data desk. ‘Copy this and implement,’ he snapped at Grey. ‘Beya! Where are you? Beya!’

			 

			In Beya’s flitter, her father’s voice was as clear as if he was riding alongside her. She was determined to keep her voice level. ‘Can’t you see me, Father? I’m up around your ten o’clock – oh, but your blister is blacked out.’

			‘What the hell are you doing?’

			The flitter ducked sideways, jolting her against her restraints. ‘I’m taking fire, that’s what I’m doing. Dad, if you’ve got a spare laser, cover me!’

			Now the flitter swept around. She was heading straight for the Poole hub, a tangle of wormhole mouths, powder-blue. She saw the three ships of the rebel fleet backing up, pirouetting clumsily into their defensive position. But the Imperial Navy ships swept across her view, soulless, mechanical, spitting missiles at the rebels, bathing them with laser light. There were so many of them, a dozen against three.

			And as she watched, a Navy missile got through, hammering into the GUTdrive pod of the Mercy and Tolerance. Slowly the great ship began to drift out of position. But even as she did so she spat fire in Beya’s direction, and picked a Navy missile out of the sky.

			‘Thanks, Mercy,’ she whispered.

			‘You’re welcome,’ came a reply. 

			‘Beya, what are you doing?’

			‘Dad, do you trust me?’

			‘I – you know I do. What kind of question is that?’

			‘Well enough to gamble your life on my say-so?’

			‘I may not have a choice. If you’d just tell me—’

			‘Just another bit of Solar System history, Father. Something I read, an incident at a planet called Pluto, long ago . . .’ She stared out at the dazzling sky-blue of the nearest portal’s exotic-matter tetrahedral frame. The faces were like semi-transparent panes of silvered glass; she could make out the watercolour oceans of Jupiter, swirled around in a fashion the eye could not quite track, like visions in a dream. ‘So beautiful.’

			‘Beya?’

			She drove the flitter straight at the Interface. She ran a quick calculation on her data desk.

			‘Five seconds, Father.’

			‘Until what?’

			‘Fire up on my mark, and get out of there with everything you have.’ 

			She passed through the glimmering face as if it did not exist, and now she was inside the blue frame of the Interface.

			Her father’s voice was distorted. ‘Beya, please—’

			‘This is for you, for Mother, for Alpha. Remember me. Mark!’ And she stabbed down her finger at her data desk. 

			The flitter’s engine exploded. 

			Something slammed into her back. Electric-blue light flared all around her.

			Remarkably, she was still alive. She was jammed up in the little ship’s cabin, which had been ejected from the wreck. She gasped with the pain of broken bones. She made herself look around.

			There was something wrong with space. A ball of light, unearthly, swelled up behind her, and an irregular patch of darkness ahead was like a rip in the sky. Tidal forces plucked at her belly and limbs. Nobody had been on a ride like this in a thousand years.

			And she saw Navy ships scattered like bits of straw in a wind.

			The tides faded. The darkness before her healed, to reveal the brilliance of Sol. And the flitter cabin imploded, without fuss.

			 

			It took long minutes before the crew got the tumbling of the Facula under control.

			Pella came to Stillich, her brow bloodied. ‘Damage report—’

			‘Never mind that. What just happened?’

			‘An Alcubierre wave.’

			‘A what?’

			Pella dragged her fingers through mussed hair. ‘Captain – a wormhole is a flaw in space. It’s inherently unstable. The throat and mouths are kept open by active feedback loops involving threads of exotic matter. That’s matter with a negative energy density, a sort of antigravity which—’

			‘What’s an Alcubierre wave?’

			‘Something exploded inside the Interface. And the Interface’s negative energy region expanded from the tetrahedron, just for a moment. The negative energy distorted a chunk of spacetime. The chunk containing us.’

			On one side of the wave, spacetime had contracted like a black hole. On the other side, it expanded – like a rerun of the Big Bang, the expansion at the beginning of the universe.

			Pella scanned her data desk. ‘We lost contact altogether with five of our ships. None of the rest are operational. The Facula—’

			‘What about the surviving rebels?’

			‘Two disabled.’ She looked up. ‘One got away. It’s heading for Earth.’

			‘Can we give chase?’

			‘No, sir, we—’

			‘Get me a line to Admiral Kale. Patch it through to the Palace if you can—’

			She looked up from her slate, shocked. ‘Sir. I’ve a standing order, to become operative in case of failure.’

			‘Get on with it.’

			‘You’re relieved of command. In fact, you’re under arrest.’

			Stillich laughed. ‘Fine. I’m in your custody, Number One. Now get hold of a working flitter and get me back to Earth.’ 

			 

			 

			S-Day plus 11. Orbit of Neptune.

			The final attempt to stop the relativistic Fist ships was the most dramatic.

			After ice-moon debris had put an end to One and then Four, it was a GUTship that tried to halt the two last survivors, Three and Two. Not far within the orbit of Pluto, on the rim of the Solar System proper, moving at a fraction of the attackers’ near-light-speed, it tried to ram them. It was an extraordinary bit of relativistic navigation. Fist Three, taking the lead, destroyed it with an equally remarkable bit of sharp-shooting. But the detonation hurled debris into the path of Three, and that was that.

			When it was done, there was Fist Two, alone, sailing within the orbit of Neptune at over ninety-eight per cent of light-speed. This was the fastest velocity ever attained within the Solar System, it was believed, save for cosmic rays, atomic nuclei ejected from distant supernovas. But Fist was no subatomic particle. Fist was a warship, a relativistic weapon, manned, sailing among the fragile worlds of the mother System. 

			It was wrong, Densel Bel thought. It was monstrous. And yet here he was. Densel Bel was glad the time remaining to him was so brief.

			 

			Stillich was brought to the Empress’s New York bunker in shackles. 

			Admiral Kale was here. With an impatient command he ordered the shackles removed, and dismissed the guard.

			Beside the logic pool, in its eerie, shifting light, the Empress brooded. Some Virtual display was playing itself out before her: a globe, a point of light, a glowing splinter – over and over.

			Stillich approached his superior, rubbing his ankles. ‘Sir. How long?’

			Kale snapped his fingers; a small Virtual data display appeared in the air. ‘That fucking relativistic ship is crossing Saturn’s orbit.’

			Stillich thought. ‘Seventy-eight minutes from Earth, then.’

			‘And we’re still waiting on this rebel bastard – this Flood.’ 

			After the Imperial Navy had been scattered at Jupiter, there had been nothing left to stand in the way of the Freestar’s advance on Earth. At last the rebel ship had entered orbit around Earth itself, and Flood was descending to discuss surrender terms.

			‘Do you think we’ve a choice but to accept whatever he demands?’

			Kale grimaced. ‘The choice is playing itself out on the Empress’s lap.’

			The consequence of the Fist striking the Earth had been modelled for the Empress. The physics was simple, a function of the Fist’s immense kinetic energy; the consequence for the planet, modelled in a Virtual display, was dismaying. The impact, heralded by a tunnel of air shocked to superheated plasma, would be the source of a pulse of electromagnetic energy itself strong enough to sear anything alive across half a hemisphere – bright enough to pierce walls. The shock waves of air and water that would follow, and a hard rain of melted bedrock falling from the sky, would do the rest. Shira watched this over and over, obsessive.

			At the seventy-minute mark, the chamber door opened. Flood walked in. He was a bulky, strong-looking man, wearing a simple tunic and leggings. He carried a package, a sleek black box. Two others accompanied him, a man and a woman similarly dressed. These companions looked nervous, even overawed to be in this bunker under New York City itself, to be in the presence of an Empress. Flood, however, showed no fear. 

			The Empress showed no reaction, watching her Virtual model go through its lethal sequence, over and over.

			Kale sneered. ‘So you are Flood of Alpha, once ambassador to this court, now the great rebel leader. And you dress like a farmer. How ostentatious. How predictable.’

			Flood smiled at him, and looked him up and down. ‘Nice jacket. Here. Hold this.’ He handed him the box he was carrying.

			Kale took it reflexively. Then, irritated, he passed it to Stillich. ‘What is it?’

			‘Our final weapon. A nanotech modification of the smart plague – hardware, not software. Released, it would chew up the robust networks you were prudent enough to install – your optical-fibre links and all the rest. Necessarily delivered after landfall.’

			Stillich put this on the floor, gingerly. ‘Your final weapon save for the Fist.’

			‘Save for that, yes.’

			‘Why have you brought it here?’ the Admiral asked. ‘You have won. You have no need to do more damage.’

			Flood walked to the rim of the logic pool. ‘To put an end to that.’

			Now the Empress spoke, without looking up. ‘You are Flood.’

			He bowed. ‘Empress—’

			‘Shira will do.’

			‘Yes. Shira is your name. It always was, wasn’t it? I am here to discuss terms.’

			Stillich said tensely, ‘Keep it brief, farmer. We don’t have much time.’

			‘Brief I can manage. Your Empress must stand down. This logic pool must be shut down – here, now, immediately, before my eyes. And we begin the establishment of a constitutional convention. A new relationship between the free worlds of all mankind.’

			‘How civilised,’ Kale said. ‘A constitutional convention, or global obliteration.’

			‘Admiral,’ Stillich snapped. ‘We don’t have the time. Flood – why the logic pool? This is at the centre of everything, isn’t it?’

			Flood faced Shira. ‘Our philosophers deduced this, the central truth of all she is doing. I myself was an observer, a spy in your court – even though I never saw your face before, ma’am.’

			‘How little you understand,’ Shira said.

			‘Oh, I think I understand well enough.’ Flood faced the Navy men. ‘You know her story by now. She is a refugee from the future – from a time that, even after a thousand years, is so far remote it remains the future. And she is going home the long way, year by year, heartbeat by heartbeat. But it isn’t the future she longs for – is it, Shira? You don’t want to be in this universe at all . . .’

			‘None of this is real,’ Shira said, her voice a husk. ‘It is all transitory. We are simply forced to endure the motion of our consciousness along one of many chains of quantum functions, a sequence of potentiality to be collapsed, discarded, by the Ultimate Observer at timelike infinity. . .’

			Stillich tried to control his impatience. ‘This is just anachronistic philosophy. I don’t see what it is that she’s doing here that disturbs you, Flood.’

			‘She longs for her Ultimate Observer. And she thought she could find her quantum messiah in mathematics . . .’

			The logic pool, he said, was a metamathematical universe. While not infinite it comprised more mathematical understanding, far more, than had yet been explored by mankind – and in principle, somewhere within the metamathematical branching of the pool, any algorithm possible might exist.

			Shira said softly, ‘All our science is based on the search for simple rules underlying complex phenomena. Simple algorithms can be shown to generate complexities, from the turbulent flow in a glass of water to the spiral structure of the Galaxy itself.’

			‘You see the idea,’ Flood said. ‘There’s a lot of nonsense in there, but also a lot of treasure to be dug out. It’s as if you have a tank full of every possible combination of words in Earthish. Most of it is dross. But in there are the finest fruits of human scientific understanding – even those not discovered yet. But Shira has always been more ambitious than that, haven’t you, Empress?’

			Shira said, ‘The human consciousness is likewise the product of simple algorithms with particularly complicated outcomes. And similarly, any mind imaginable – human, post-human or alien – must be there to be discovered, in the pool, in metamathematical stasis.’

			Flood grimaced. ‘The Friends of Wigner were prepared to destroy Jupiter to send a message to the Ultimate Observer. Now this lunatic believes she can find the Observer in a tank of light.’

			‘Show the Empress respect,’ Stillich said sharply.

			‘But whether or not she ever achieved her goal, she is in danger of unleashing much greater threats on humanity. For some of the minds in there are not content with stasis, with waiting to be discovered. Look at this.’ He summoned up a Virtual of his own. ‘We’ve been tracking the consequences for years. Decades. We have our spies, in the Solar System. This is a neutrino scan we made from the Freestar just hours ago.’

			It took Stillich a moment to work out that he was looking at a cross section of the Earth, deep below the granite raft of Manhattan, and the imperial bunker. And down there, swimming in the mantle, was a shape, perhaps organic, perhaps artificial, a winged shape like a stingray, like a sycamore seed.

			‘It isn’t fully formed,’ Flood said grimly. ‘Not fully operational. But it soon will be.’

			Kale asked, ‘What is it?’ 

			‘In the Friends’ accounts of their dark future, there are hints of a race even more threatening to mankind than the occupiers of Earth from whom they fled. A race called—’ his pronunciation was uncertain, ‘Chee-lee, Zee-lee. They, or their potentialities, are lurking in the logic pool. And they are trying to break out.’

			‘How?’ Kale snapped. ‘By constructing this ship, deep in the Earth? How are they doing that?’

			‘We have no idea,’ Flood said. ‘Our only concern is to stop it, before this ship bursts from the Earth like a bird from its egg. This is a threat so potent it is trying to strike at us out of nothing more than of a statement of the logical possibility of its own existence. And if this thing gets out of the mantle, I don’t imagine our four light years’ separation would save Alpha System. Now do you see why it was necessary to wage this war? It wasn’t just for our freedom from Shira’s political domination. It was to free all mankind of this terrible threat – for Shira, your Empress from the future, was endangering all of us.’

			Stillich looked at the Admiral’s grim face. 

			‘Decision time,’ said Kale.

			‘Yes, sir. My view? It’s not worth risking Earth to save this project of the Empress’s—’

			‘The Project is worth any price,’ Shira murmured. ‘Even that.’

			But, Stillich thought, she seemed to be accepting defeat.

			Kale turned to her. ‘Ma’am – we have no time. We must accept his terms. We can discuss the details of your abdication later – the legitimisation of an interim government . . .’ He turned to Flood. ‘You have won, star-farmer.’

			Flood picked up the nanotechnological box and dropped it in the logic pool. It sank with barely a ripple, and then seemed to dissolve. Flood watched the pool, as the writhing metamathematical bifurcations withered, and the pale light began to die. ‘It is done.’

			Stillich said urgently, ‘Now call off your relativistic attack dog.’

			Flood smiled. ‘Done.’

			‘None of this is real,’ Shira murmured. She rolled back into the shadows.

			Kale faced Flood. ‘You will pay for all you have done.’

			Flood gazed at him, his eyes full of regret. ‘Oh, I have paid, soldier. Believe me, I have paid.’

			And then the bunker shuddered, and a wave like a tide pulsed through Stillich’s gut. 

			Kale staggered. ‘What was that?’

			When Stillich had recovered, he learned that Shira was gone.

			 

			The Fist sailed through Sol’s asteroid belt.

			Earth was so close now that Densel Bel could see it, an image magnified and heavily corrected for relativistic distortions, suspended over his head – he could see the planet in real time, a blue marble, achingly beautiful, and yet scarred by war. And yet he could never touch it. The vast pulse of kinetic energy that had been injected into this ship by years of GUTdrive acceleration separated him from his home world just as much as if he had been stranded in another universe.

			Only subjective minutes remained before his life ended, and Earth died with him.

			Once more Flood appeared before him. ‘It’s over,’ he said, smiling.

			‘What is?’

			‘The war. Shira is abdicating – we are free. Now you must destroy the Fist Two.’

			‘Me? Why me?’

			‘This was your purpose all along, Densel Bel. You are my failsafe. I needed somebody on board who I knew would terminate the mission, even at the cost of his own life. And that’s you, a man loyal both to Earth, where you were born, and Footprint, where you have your family. You have the authority. Just say aloud, “Let it end”. The AI will do the rest. Goodbye, Densel Bel. I hope you feel the sacrifice you are making is worth it.’

			‘Flood. Wait—’

			‘Yes?’

			‘Would you have done it? Would you have let the Fist strike the Earth?’

			‘Oh, yes. To stop what Shira was doing – believe me, there was no choice. Good luck, Suber.’ He broke up into a cloud of pixels and disappeared.

			Suber. A lost name he’d used on a lost world. Densel Bel looked up at the blue Earth, and thought of Su-su and Fay. ‘Let it end.’

			Light flared, an instant of intense white pain—

			 

			 

			S-Day plus 7 months. Earthport.

			The flitter rose into the sky. The little cylindrical craft tumbled slowly as it climbed. 

			Peering out from the rising flitter, Stillich had to admit that the Freestar, which he had come to inspect on behalf of Earth’s Navy, looked spectacular, with the newly constructed wormhole Interface, a bright blue tetrahedron with milky-gold faces, slung beneath its angular spine. When Flood and his crew returned to Alpha System in a couple of months, they would take the grudging good wishes of Earth’s interim government with them – and, more importantly, the business end of a new wormhole, which would link the worlds of Alpha and Sol for ever.

			‘Or until the next political crisis,’ Flood said drily.

			‘There is that,’ said Stillich.

			‘Look – here comes another shipment of green muck from Titan.’ 

			A cargo pellet slung from Saturn’s moon had crossed the System unpowered, and now made an entry into Earth’s atmosphere, cutting a bright contrail across the blue sky. This crude shipment method was an interim emergency measure to keep Earth fed, until the great space elevators were hung in the sky once more.

			‘Not “green muck”,’ Stillich said. ‘Algal concentrate.’

			Flood pulled a face. ‘Next time you visit Footprint, be my guest at dinner.’

			‘That might be some time away,’ Stillich said gently.

			They both knew that was likely to be true. Too many had died, on Earth and elsewhere, for the populations of the Solar System to forgive their colonial cousins for the war, whatever the retrospective justification in terms of Shira’s murky crimes. 

			But it would come, Stillich knew. Already Earth was recovering, as people and machines laboured to repair the damage done, and the vast resources of space were reattached to the damaged planet. 

			‘I saw your report on Shira’s escape,’ Flood said now. ‘You were serious in your conclusions?’

			‘There’s no real doubt about it.’ Shira had stashed many treasures from her lost future down in that bunker, and among them was what appeared to be a transdimensional transport system: Shira had disappeared from the bunker by stepping sideways into one of the universe’s many extra compactified dimensions. ‘If that doesn’t qualify as a “hyperdrive” I don’t know what does.’

			Flood shook his head. ‘She had a hyperdrive. A faster-than-light transport system. And she kept it to herself all these centuries, while the rest of us limped across the Galaxy in sublight GUTships. Just so she had a last-resort escape hatch. How selfish.’

			‘Maybe it’s just as well. Anyhow, I guess we know we are due to acquire the technology in a few centuries. Certainly it will transform the face of war.’ Stillich and Flood had both been key witnesses at an inter-governmental inquiry into the course and conduct of the war, an experience Stillich suspected had increased both their understandings. ‘When you think about it, an interstellar war fought out with sublight drives is right at the limit of the possible. For a start you would need a strong reason to do it; almost nothing is worth fighting such a campaign for.’

			Flood grunted. ‘You should read more history. Our fear of what Shira was up to was comparatively rational as a casus belli. Horrific wars have been fought over splinter-fine differences in ideologies. Look up the Crusades some time.’

			‘But when we get an authentic first alien contact, rather than these dark hints and glimpses from the future . . . All of this might be remembered as mankind’s own last great civil war.’

			‘The end of human war?’ Flood laughed. ‘I knew you were imaginative, Stillich. I didn’t have you down as a dreamer . . .’

			An alarm chimed, as the flitter prepared to dock with the Freestar. Stillich straightened his uniform, preparing for duty.

		

	
		
			 

			So the humans emerged from their home System, optimistic, expansive. 

			Then came Stillich’s ‘authentic’ first contact. And everything changed.
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			‘I am the Rememberer,’ said the old man. ‘The last in a line centuries long. This is what was passed on to me, by those who remembered before me. 

			‘The first Rememberer was called Harry Gage. He was ten years old when the Squeem came . . .’

			As he talked to some out-of-vision, flat-voiced cop inquisitor, Rhoda Voynet glanced around at her staff. Soldiers all, the planes of their faces bathed in golden Saturn light, they listened silently. The old man they saw before them, this ‘Rememberer’, was a Virtual, an image projected from a police station on Earth to this briefing room aboard the Jones, and the sunlight that shone on his face was much stronger than the diminished glow that reached this far orbit. Rhoda felt obscurely jealous of the warmth he felt.

			Prompted by his off-stage interrogator, the old man continued. ‘Harry Gage. He was born on Mars, in the Cydonia arcology. His great-grandparents were from Earth. There was a lot of that, in those days, before the Squeem. Everybody was mobile. Everything was opened up. Anything was possible. 

			‘Harry’s parents brought him to Earth, a once-in-a-lifetime trip to meet great-grandma and grandpa. He never did get to see them. They sure picked a bad day to call.’

			It had been the year 4874, nearly two centuries past. And Earth was about to be conquered.

			 

			The flitter bearing Harry Gage and his parents had tumbled out of the shimmering throat of the wormhole transit route from Mars to Earthport. As the flitter surged unhesitatingly through swarming traffic, Harry peered out of the cramped cabin, looking for Earth. 

			From here, the home world was a swollen blue disc. Wormhole gates of all sizes drifted across the face of the planet, electric-blue sculptures of exotic negative-energy matter. Mum sat beside Harry, a bookslate on her lap, and Dad sat opposite, grinning at Harry’s reaction. Harry would always remember these moments well.

			The final hop to Earth itself took only a few hours. 

			‘Harry’s flitter landed in New York,’ the Rememberer said. ‘A spaceship coming down in the middle of Manhattan. Imagine that!’

			Harry and his parents emerged onto grass, a park, in the sunshine of a New York spring. 

			Dad raised his face to the sun and breathed deeply. ‘Mmm. Cherry blossom and freshly cut grass. I love that smell.’

			Mum snorted. ‘We have cherry trees on Mars.’

			‘Every human is allowed to be sentimental about a spring day in New York. It’s our birthright. Look at those clouds, Harry. Aren’t they beautiful?’

			Harry looked up. The sky was laced by high, fluffy, dark clouds, fat with water, unlike any on Mars. 

			But Mum closed her eyes. She was used to the pyramids and caverns of Mars, and could not believe that a thin layer of blue air could protect her from the rigours of space.

			Harry was enchanted by Manhattan. He did not know then that most of what he saw was no more than decades old, painstakingly restored after the Starfall war. Nor could he know that little of it would be left standing mere hours from now. And as Harry peered up at the clouds he saw a line of light cut across the sky, scratched by a spark bright enough to cast faint shadows, even in the sunlight. He noticed New Yorkers looking up, vaguely concerned. This wasn’t normal, then. Even on Earth, even in New York.

			‘It was the first strike of the Squeem,’ the Rememberer said. ‘Harry never forgot that moment. Well, you wouldn’t, would you? It shaped his whole life. Even before the next wave came, falling on the cities.’

			Rhoda and her soldiers listened, trying to understand, trying to decide whether to believe him. Trying to decide what to do about it.

			 

			While the old man rested – or had done eighty minutes ago, the time it took the signals from Earth to reach Saturn – Rhoda let her staff resume other duties, but summoned Reg Kaser, her first officer. 

			Waiting for Reg in her cabin, Rhoda powered up her percolator, her one indulgence from her Iowa home. While it chugged and slurped and filled the cabin with sharp coffee scents, she faced her big picture window.

			The Jones was a UN Navy corvette. It was locked in a languid orbit around Rhea, second largest moon of Saturn. In fact the Jones wasn’t far from home; its home base was on Enceladus, another of Saturn’s moons. Rhea itself was unprepossessing, just another ball of dirty ice. But beyond it lay Saturn, where huge storms raged across an autumnal cloudscape, and the rings arched like gaudy artefacts, unreasonably sharp. The Saturn system was like a ponderous ballet, illuminated by distance-dimmed sunlight, and Rhoda could have watched it for ever.

			But it was Rhea she had come here for. Within its icy carcass were pockets of salty water, kept liquid by the tidal kneading of Saturn and the other moons. That wasn’t so special; there were similar buried lakes on many of the Solar System’s icy moons, even Enceladus. But within Rhea’s deep lakes had been discovered colonies of Squeem, the aquatic group-mind organisms that had, for a few decades, ruled over a conquered mankind, and even occupied Earth itself. 

			The Jones was named for the hero who had crucially gained an advantage over the Squeem, through a bit of bravery and ingenuity, which had ultimately led to the Squeem’s expulsion from the Solar System – or so everybody had thought, until this relic colony had been discovered. The xenologists were already talking to these stranded Squeem, using antique occupation-era translation devices. It was Rhoda’s task to decide what to do with them. She could have them preserved, even brought back to Earth. 

			Or she could make sure that every last Squeem in Rhea died. She had the authority to destroy the whole moon, if she chose, to make sure.

			It was a hard decision to make. 

			And now she had the complication of this old man, the self-styled ‘Rememberer’, and his antique saga of the occupation which he insisted had to be heard before any decision was made about the Squeem on Rhea.

			First Officer Reg Kaser arrived, and waited silently as she gathered her thoughts. 

			They were contrasting types. Rhoda Voynet, forty years old, came from an academic background; she had trained as a historian of the occupation before joining the service. Kaser, fifty, scarred, one leg prosthetic, and with a thick Mercury-mine accent, was a career soldier. He had taken part in the counter-invasion a decade ago, when human ships, powered by hyperdrives purloined from the Squeem themselves, had at last assaulted the Squeem’s own homeworld. They worked well together, their backgrounds and skills complementary. Kaser had learned to be patient while Rhoda thought things through. And she had learned to appreciate his decisiveness, hardened in battle.

			‘Tell me what we know of this old man,’ she said.

			Kaser checked over a slate. ‘His name is Karl Hume. Born and raised on Earth. Seventy-four years old. He’s spent his life working for the UN Restoration Agency. Literature section.’

			Rhoda understood the work well enough. Much of the material she had drawn on in her own research had come from the Restoration’s reassembling. The Squeem were traders, not ideological conquerors, but in their exploitation they had carelessly inflicted huge damage on mankind’s cultural heritage. A hundred and fifty years after their expulsion the Restoration was still patiently piecing together lost libraries, recovering works of art, even rebuilding swathes of shattered cities brick by brick, like New York, where young Harry Gage had watched the sky fall.

			‘Hume was a drone,’ Kaser said, uncompromising. ‘His work was patient, thorough, reliable, but he had no specific talent, and he didn’t climb the ladder. He held down a job all his life, but nobody missed him when he retired. He had a family. Wife now dead, kids off-Earth. He never troubled the authorities, not so much as a dodgy tax payment.’

			‘Until he tried to abduct a kid.’

			‘Quite.’

			The boy, called Lonnie Tekinene, was another New Yorker, ten years old – the same age as Harry Gage, Rhoda noted absently, when he had witnessed the Squeem invasion. Hume had made contact with the kid through a Virtual play-world, and had met him physically in Central Park, and had tried to take him off to Hume’s apartment. Alert parents had put a stop to that.

			And as Hume had been processed through the legal system, he had become aware of the discovery of the pocket of Squeem on Rhea, moon of Saturn, and the deliberation going on within the UN and its military arm as to what to do about it.

			Kaser said, ‘Hume didn’t harm a hair of the kid’s head. At first he just denied everything. But when he heard about Rhea he opened up. He said it was just that his “time” had come. He was the “Rememberer” of his generation. But he was growing old. He needed to recruit another to take his place – just as he was recruited in his turn by some other old fossil when he was ten.’

			‘He never explained why he chose this kid, this Lonnie? What criteria he used?’

			Kaser shrugged. ‘Looking at the police files, I don’t think anybody asked. Hume was just a nut, to them. Probably a sexual deviant.’

			Rhoda said, ‘But he insisted we need to hear what he has to say. Some truth about the Squeem occupation, preserved only in his head, that will shape our decision.’

			‘We know all about the occupation,’ Kaser said. ‘It was a System-wide event. It affected all of mankind. What “truth” can this old fool have, locked up in his head, and available nowhere else?’

			‘What truth so hideous,’ Rhoda wondered, ‘that it could only be lodged in one man’s head? What do you think we should do?’

			Kaser shrugged. ‘Assess the Squeem colony on its own merits. Maybe they’re just stranded, left behind in the evacuation. Or this could be a monitoring station of some kind, spying on a system they lost. Maybe it even predates the occupation, a forward base to gather intelligence to run the invasion. Whatever the reason, it needs to be shut down.’

			‘But the Squeem themselves don’t necessarily need to be eliminated.’

			‘True.’

			‘You think I should just ignore this old man, don’t you?’

			He grinned, tolerant. ‘Yes. But you won’t. You’re an obsessive fact-gatherer. Well, we have time. The Squeem aren’t going anywhere.’ He stood up. ‘I’ll see if the old guy has finished his nap.’

			 

			Karl Hume, bathed once more in strong Earth sunlight, talked to his inquisitor of memories passed down through a chain of Rememberers: the memories of ten-year-old Harry Gage.

			Before the invasion, humans had diffused out through the Solar System and beyond in their bulky, ponderous, slower-than-light GUTships. It was a time of hope, of expansion into an unlimited future. Then the first extra-solar intelligence was encountered, somewhere among the stars.

			Only a few years after first contact Squeem ships burst into the Solar System, in a shower of exotic particles and lurid publicity. The Squeem were aquatic group-mind multiple creatures. They crossed the stars using a hyperdrive system beyond human understanding. They maintained an interstellar network of trading colonies. Their human label, a not very respectful rendering of the Squeem’s own sonic rendering of their title for themselves – ‘Ss-chh-eemnh’ – meant something like the Wise Folk, rather like ‘Homo sapiens’.

			Communication with the group-mind Squeem was utterly unlike anything envisaged before their arrival. With no separation between individuals, the Squeem hadn’t evolved to count in whole numbers, for instance. But eventually common ground was found. And despite fears that mankind might be overwhelmed by a more technically advanced civilisation, trade and cultural contacts were initiated.

			The Squeem were welcomed into the Solar System.

			Then – it was a morning in New York – in orbit around every inhabited world and moon in the Solar System, cannon platforms appeared. Humanity’s slower-than-light GUTdrive warships had no hope of blocking the Squeem’s hyperdrive convoys.

			And on Earth, rocks began to fall.

			‘They came in too fast for the planet’s impactor defences to cope with,’ the Rememberer whispered. ‘Rocks from the Solar System’s own belts of asteroids and comets, sent in at faster than interplanetary speeds. And they were targeted. Obviously it was the Squeem’s doing.

			‘Harry and his family, stranded on Earth, got an hour’s warning of the Manhattan bolide. Harry’s father knew New York. He got Harry off the island through the ancient Queens-Midtown tunnel.

			‘The bolide came down right on top of Grand Central Station. The impact was equivalent to a several-kiloton explosion. It dug out a crater twenty metres across. Every building south of Harlem was reduced to rubble, and several hundred thousand people were killed, through that one impact alone, on the first day of the invasion. Harry saw it all.

			‘And Harry’s mother didn’t make it. Crushed in the stampede for the tunnels. Harry never forgave the Squeem for that. Well, you wouldn’t, would you?’

			Harry and his father reached Queens, where a refugee camp was quickly organised.

			And the world churned. All Earth’s continents were pocked by the impact scars. Millions had died, cities shaken to rubble. People were horribly reminded of the Starfall, a human war fought with similar techniques only decades before. But now the aggressors were aliens, lacking any human kinship or conscience.

			The damage could have been far worse. The Squeem could have sent in a dinosaur-killer, or a relativistic missile like the Fists of the Alpha System rebels of the Starfall war. They could have put Earth through an extinction event, just as easily.

			‘It took a day for their true strategy to be revealed,’ the Rememberer said. ‘When people started dying, in great numbers, in waves that spread out like ripples from the impact craters. Dead of diseases that didn’t even have names.’

			It had been an ingenious strategy, and evidently rehearsed on other subject worlds before. The impactors had been carefully prepared. They had all been seeded with bits of Earth, knocked into space by massive natural impacts in the deep past, and so well preserved that they even carried a cargo of antique life. Spores, still viable.

			‘Diseases, antique and terrible,’ the Rememberer whispered, ‘diseases older than grass, against which mankind, indeed the modern biosphere, had no defence. They used our own history against us, to cut us back while preserving the Earth itself. Having lost his mother during the bombardment, now Harry lost his father to the plagues. He didn’t forgive the Squeem for that, either.’

			Rhoda Voynet listened to this account. She was familiar with the history Hume had outlined so far, at least in summary. It was eerie, though, to hear this tale of immense disaster by an eye-witness at only a few removes.

			The Squeem attack must have been overwhelming, horrifying, for those who lived through it. Incomprehensible in its crudity and brutality. But since those days mankind had learned more of the facts of Galactic life.

			This was the way interstellar war was waged. It wasn’t like human war. It wasn’t politics, or economics. Though both mankind and Squeem were sentient tool-using species, the conflict between them was much more fundamental than that. It wasn’t even ecological, the displacement of one species by another. This was a clash of biospheres. 

			In such a war there was no negotiation. You just hit hard, and fast.

			 

			On Earth, residual resistance imploded quickly. 

			The more marginal colonies on the other planets and moons were subdued even more easily. Harry’s home arcology in Cydonia was cracked open like an egg. Stranded on Earth, he never found out about that. 

			And human space travel was suspended. Wherever the great GUTship interplanetary freighters landed they were broken up, and the Poole wormhole fast-transit routes, reopened since the Starfall, were collapsed. Some spaceborne humanity escaped, or hid. Pilots couldn’t bear to be grounded. Harry’s great-aunt Anna, an AntiSenescence-preserved slow-freighter pilot on the Port Sol run, managed to escape the Solar System altogether. Harry never knew about that either. In fact he never saw any of his family again.

			Harry Gage, orphaned in the first few days of the invasion, was a Martian boy stranded on Earth. 

			Under the Squeem regime, he was put to work. In the first weeks he had to help lug the bodies of plague victims to vast pyres. He always wondered if one of them was his own father. Later he worked in labour camps, set up in the ruins of the shattered cities of mankind. 

			He grew older and stronger, working hard for the Squeem and their human collaborators, as the aliens began to exploit the worlds they had conquered. The Squeem had no interest in human technology, which was too primitive to be useful, still less in the products of human culture. But Earth was a lode of complex hydrocarbons, highly prized by interstellar traders. The last of the planet’s oil and coal was dug up by human muscle, and exported off the planet. Harry worked in the mines, squirming through seams too narrow for an adult. 

			Humans themselves could be worth exporting, though they were expensive and fragile. Slave transports lifted off the planet, sundering families, taking their captives to unknown destinations. Even after the eventual expulsion of the Squeem nobody ever found out what became of most of them. Jones, however, the ultimate liberator of mankind, had been among their number, a captive off-world worker.

			And on Earth people kept dying, from overwork or hunger or neglect. 

			The Squeem even shut down AntiSenescence technology. They had no interest in lengthening human lives; fast-breeding generations of servants and slaves were sufficient for them. Beneath the attention of the Squeem, stone-age wars were fought over the last AS supplies. Some of the undying went into hiding, detaching themselves from human history. Other lives centuries long were curtailed in brief agonies of withdrawal. 

			Amid all this, Harry grew up as best he could. There was no education, nothing but what you could pick up from other workers and bits of Squeem-collaborator propaganda, about how this wasn’t a conquest at all but a necessary integration of mankind into a Galactic culture. Harry heard little and understood less.

			‘But,’ Karl Hume whispered, ‘Harry never forgave the Squeem, for their murder of his mother and father. And he began to develop contacts with others who were just as unforgiving. It was a dangerous business. There were plenty of collaborators, and the dissident groups were easily infiltrated.

			‘But a resistance network gradually coalesced. Small acts of sabotage were committed. Every act was punished a hundredfold. But still they fought back, despite the odds, despite the cost. It was a heroic time.’

			Lots of untold stories, historian Rhoda thought wistfully.

			‘Then,’ said the Rememberer, ‘Harry was transferred to the Great Lakes.’

			Lake Superior had the largest surface area of any freshwater lake in the world. It was a grandiose gesture of the Squeem to colonise this great body of water, to symbolise their subjugation of mankind. Harry worked on vast projects to adjust the mineral content of Superior’s water to the Squeem’s liking, incidentally eliminating much of the native fauna. When the lake was ready, the Squeem descended from the sky in whale-like shuttles.

			It was the Lake Superior colony that gave the resistance a real chance to hurt the Squeem.

			Rhoda Voynet grew more interested. At last the Rememberer was talking of incidents she’d never heard of before.

			It was easy to kill a Squeem, if you could get near one, as easy as murdering a goldfish. But all Squeem were linked into a mass mind. So the death of a single Squeem affected the totality, but only in a minor way, as the loss of a single neurone from a human brain wouldn’t even be noticed. To hurt the Squeem significantly you had to kill an awful lot of them.

			And that was what Harry’s resistance cell managed to do. It happened close to Harry’s twenty-fifth birthday. 

			‘It was a suicide mission,’ the Rememberer said. ‘A volunteer allowed her body to be pumped full of Squeem-specific toxins and pathogens. Harry wasn’t the assassin, and nor was he educated enough to have manufactured the toxins. Underground cells of fifty-somethings, the last generation of pre-invasion scientists, laboured over that. But Harry was a link in the chain that got the toxins to the assassin, and he helped provide a diversion that enabled the woman to finish the job.’

			The woman just jumped into Lake Superior, one bright morning, her body weighted with bags of rocks. She slit her own wrists and let her crimson blood spill into the waters.

			‘Every Lethe-spawned Squeem in that lake died,’ Karl Hume said. ‘They felt that loss all the way back to their homeworld. And I mean it, those group-minded bastards all felt it.’

			As Hume told this story, Rhoda saw Reg Kaser clench his fist, the others of her crew shift and murmur. Subtle signs of triumph. It was a story that none of them had heard before; Rhoda, herself a historian, had no idea the invasion-age inhabitants of Earth had been able to mount such an effective assault on the conquerors.

			‘But of course it made no difference to the occupation,’ Hume said. ‘The Squeem still had the Solar System. They still had Earth. They rounded up everybody even remotely connected with the killing.’

			‘They got Harry,’ the inquisitor prompted.

			‘Oh, yes. And they put them all in a prison camp, where Harry waited for Earth’s punishment.

			‘To understand what followed,’ Hume said darkly, ‘you have to try to see the world-view of the Squeem. For one thing, they aren’t instinctive killers as we are. Their background is a cooperative ecology, not a competitive one like ours. That’s how they ended up as a group mind. When they did kill, as in the strikes on the cities, the killing was minimal, if you can call it that. Just enough to achieve their objectives, in that case to shatter resistance and subjugate the population. 

			‘We, on the other hand, had “murdered” Lake Superior, in their view. We had rendered a whole body of water uninhabitable. They are aquatic, remember. To them it was as great a crime as if we had destroyed an entire world.

			‘And so they planned a punishment appropriate to the crime they perceived.’

			In the silent skies above Harry’s prison, ships slid into position. Beams of pinkish light connected them, and pulsed down into the ground. It took a full year to assemble the network.

			‘And when it was ready . . .’

			‘Yes?’ the inquisitor asked.

			‘Water is funny stuff,’ the Rememberer said. ‘Have you ever heard of hot ice?’

			 

			In the next break, Rhoda had her engineering officers extrapolate what had happened, from the hints in Hume’s account.

			Ice formed naturally when heat was extracted from a body of water, the hydrogen-oxygen molecules settling into a space-filling solid lattice. But the Squeem had discovered that you could create a particular kind of ice, called polar cubic ice, even at high temperatures, with electricity.

			‘We know about this too,’ Reg Kaser said. ‘You pass an electric field through the water – a strong one, a million volts a metre. The two hydrogen atoms in a water molecule have a slight positive charge, and the oxygen atom a negative one, so the electric field makes the molecules line up like fence posts. And there you have it, ice, at as high a temperature as you like. This happens in nature, though on a microscopic scale, wherever there are strong enough electric fields, such as across the membranes of nerve cells, or in the cavities of proteins. Mini icebergs riding around inside your cells. Amazing. The Squeem were masters of this sort of technology. Masters of water.’

			‘And so,’ Rhoda prompted, ‘on occupied Earth—’

			‘They froze the water.’

			‘What water?’

			‘All of it.’

			Earth’s oceans plated over with ice, right down to the equator, and then froze to their beds. And then the hard whiteness crept up the river valleys. 

			Harry and his co-dissidents were made to watch, on vast softscreens. Indeed, the Squeem made everybody watch, everybody capable of understanding. 

			‘Even the aquifers froze, deep underground. Even the moisture in the soil,’ Hume whispered. ‘Everybody walked around on permafrost, down to the equator. 

			‘The Squeem controlled it, somehow. After all, humans are just big bags of water. We didn’t freeze, nor did the grasses, the animals, the birds, the moisture in the air. Of course rainfall was screwed, because nothing was evaporating from the oceans. 

			‘They kept it up for a full year. By then people were dying of the drought and the cold. And Earth blazed white, a symbol of the Squeem’s dominance, visible even to all the off-planet refugees and hideouts, visible light years away.

			‘Then they released the field. 

			‘There was a lot of damage as all that ice melted, most of it suddenly – it wasn’t a normal thaw. Coastlines shattered, river valleys gouged out, meltwater floods, climatic horrors. Lots of people died, as usual. 

			‘And the oceans were left sterile. Oh, the Squeem allowed gradual restocking, from samples in old climate-crash gene-store facilities, that kind of thing. The oceans didn’t stay dead. But still, for an age they would be depleted, and the recovered biosphere would always be artificial. Humanity’s link with the deepest past of life on Earth cut, for ever.

			‘It was the worst act the Squeem, an aquatic species, could think of,’ Hume said. ‘To murder oceans. They thought it would crush human resistance once and for all. And it worked. But not for the reasons they imagined.’

			 

			‘When it was done, they just let Harry and his colleagues go. Harry came out of that prison camp near Thunder Bay, and found himself in an aftermath society. It had been by far the worst act of terror ever inflicted on the Earth, by mankind or anybody else. 

			‘And it had cut through some deep umbilical connection. Everybody just wandered around stunned.’

			‘I’m not surprised,’ said Rhoda. She assessed the reactions of her crew to this forgotten crime. Anger, shock, a lust for revenge.

			‘And,’ Hume said now, ‘the Squeem became concerned. They hadn’t anticipated a reaction like this. I guess they knew us even less well than we knew ourselves. A large proportion of mankind was plagued by flashbacks, crippling fear. Productivity was dropping. Birth rates falling. They didn’t want to kill off their cheap labour. Maybe they saw they’d gone too far. 

			‘World leaders were called to a kind of summit. I say “leaders”. After two decades of the Squeem there were no elected presidents, no monarchs, no moderators of global councils. The “leaders” were labour organisers, essential academics like doctors, a few religious types.

			‘And the Squeem offered, not a restoration – for what they had done could not be put right – but a kind of cure.’

			Most of humanity was suffering a deep kind of post-traumatic stress. 

			The memories of the freezing were etched deeply into every human brain. Like all traumas, the event had produced a rush of adrenalin and noradrenalin, which then forced brain centres called the amygdalae to imprint the memories into the hippocampus, the memory centre, very deeply. It was essentially a survival mechanism, so that any reminder of the event triggered deep memories and a fast response. Sometimes memories like this were gradually extinguished, the memory pathways overridden if not erased. But in this case, for the majority of mankind, the extinguishing mechanism didn’t work well. The event had been too huge, too deep, too wide. And global post-trauma stress was the result.

			But this could be rectified.

			‘There are ways to control memory formation,’ Reg Kaser murmured to Rhoda, taking another briefing from his data slate. ‘Drugs like beta blockers that inhibit the action of adrenalin and noradrenalin, and so reduce their memory-forming capabilities. A stress-related hormone called cortisol can inhibit memory retrieval. There are drugs that release a brain chemical called glutamate that enhances learning, so accelerating the normal memory extinguishing process. And so on.’

			‘You’re talking about altering memories with drugs,’ Rhoda murmured.

			‘Since the twentieth century, when neuroscience was established as a discipline, human societies have always been cautious about memory-changing technology,’ Kaser said. ‘Memory-editing has been used as therapy, and to treat criminals. In the age of Michael Poole, for instance. But there are obvious ethical issues. A memory is part of your identity, after all. Does anybody else have the right to take away part of you? And suppose a criminal deliberately erases all her own memory of her crime. If she doesn’t remember it, is she still responsible? That was used as a defence in a criminal trial during—’

			‘Never mind,’ Rhoda said.

			‘The point is, such technologies have existed in the past. And after a couple of decades of occupation, the Squeem, presumably with human collaborators, were able to come up with a suitable treatment . . .’

			‘This is what they offered us,’ Hume was saying. ‘An engineered virus that would spread through mankind, across the Earth. Eventually carriers would infect the off-planet populations too. It wouldn’t be comfortable. You would have a nightmare, reliving the trauma one last time. But that would make the memory labile again for a short time. And so it could be treated.’

			‘They would delete the memory of the freezing, of this vast crime,’ the inquisitor said. ‘From everybody’s heads.’

			‘That was the idea. There would have to be a subsidiary activity of removing traces of the event from various records, but there weren’t too many marine biologists at the height of the occupation. It wouldn’t be difficult. Everybody would come out of it believing the oceans had always been depleted of life, maybe since the global eco-crashes of the second and third millennia. They’d think the damaged coastlines and scoured river valleys they observed had always been that way, or maybe they were damaged in the war.

			‘This solution served the Squeem’s goals, you see. People would stay pliable. They just wouldn’t know why.’

			The inquisitor said sharply, ‘And, since none of us have heard of this freezing before, I take it that these “leaders” made this supine choice on behalf of the rest of mankind.’

			‘You shouldn’t judge them,’ Hume said. ‘We had been enslaved, for decades. They could see no way out. The only choice was between a future of terrified subjugation, or a calmer one – vague, baffled, adjusted.

			‘Even Harry Gage and his resistance colleagues knew they were beaten. They submitted. But,’ he said, and a smile spread over his leathery face, ‘there was one last act of defiance.’

			Everybody alive would forget the terror. Everybody but one.

			 

			‘It wasn’t sophisticated. They would just hide one person away, for a year, perhaps more. Earth is a big planet. There were plenty of places to hide. And not all of the biochemists had gone over to the Squeem. Some of them helped out with screens against the virus. And when he or she came out of her hole in the ground . . .’ 

			The offscreen inquisitor guessed, ‘Harry Gage was the first Rememberer.’

			Hume smiled. ‘They chose him by lot. It could have been anyone. It’s the only reason we remember Harry now, the only extraordinary thing that happened in his life. 

			‘He went into the hole without a word of protest. And when he came back out he found himself the only one who remembered the freezing. A kind of living memorial to a deleted past. 

			‘Harry just went back to work. But the course of the rest of his life was set out. It must have been hard for him, hard not to talk about what he knew. It’s been hard for me, and I didn’t live through it.

			‘Harry Gage died in his late forties. It wasn’t a time when people grew old. But he fulfilled his last mission, which was to transmit his memories to another.

			‘The Second Rememberer was in her thirties when the Squeem regime began to crumble – sooner than anybody had expected. She, too, died young. But she was able to pass on her knowledge to another in turn.

			‘And so it went. Two centuries after the Squeem conquered Earth, I am the Sixth Rememberer.’

			‘And you tried to recruit Lonnie Tekinene.’

			Hume sighed. ‘That was the idea. I left it a bit late in life to be befriending ten-year-olds.’

			‘But,’ the inquisitor said, ‘even though the Squeem fell so long ago, none of you thought to reveal the truth of all this oral history until now.’

			Hume shrugged. ‘When would have been right? Each of the Rememberers has had to make that judgement. It was only when I learned of your pocket of Squeem, surviving in the Solar System after the passage of two centuries, that I judged the time was right. You need to know the whole truth about the Squeem in order to deal with them.’ His face twisted. ‘But I wasn’t sure. I’m still not.’

			The off-screen inquisitor asked, comparatively gently, ‘So how do you feel now?’

			‘Relieved. It’s a burden, to be the only one who knows.’

			 

			It took Rhoda Voynet and her crew another week of data-gathering before she felt ready to make her judgement.

			She called Reg Kaser to her cabin, and fired up her percolator once more. Beyond her picture window, Saturn turned, its cloudy face impassive before the turmoil of living things.

			‘They’ve started to find proof,’ she said to Kaser.

			‘Of what?’

			‘The freezing. The geologists, putting together pieces of the puzzle – as if they were the first of their discipline millennia ago, deducing the existence of past Ice Ages from erratic boulders and gouged valleys. The biologists, trawling the seabeds for crushed whale bones. My historian colleagues, finding traces of deleted records. Global evidence of a decade-long glaciation event. It was always there, but unnoticed; it just needed a framing hypothesis to fit it all together.’

			‘So Hume was telling the truth.’

			‘It seems so.’

			‘Meanwhile,’ Kaser said, ‘I’ve been talking to the xenologists, who have been in contact with those Squeem down there under the ice. The Squeem have been making their own case.’

			‘About what?’

			‘About why we should be lenient. The Squeem say they suffered some deep trauma of their own. After all they are aquatic, they’re functionally fish-like, and it must have taken a huge disjunction to lift them out of their ocean and into space.’ Kaser scrolled through notes on his slate. ‘Something about an invasion, by yet another world-conquering species. The Squeem managed to enslave the slavers, took over their star-spanning technology, and started an empire of their own. Something on those lines. It’s complicated.’

			Rhoda said harshly, ‘And that justifies them occupying Earth?’

			‘I suppose that’s the argument. But you’re the commanding officer.’

			‘I am, aren’t I?’ She looked him straight in the eye. ‘I want to know my options. Tell me about the weapon. The one that will destroy Rhea.’

			Knowledge in the UN Navy was rigidly partitioned. It was part of Kaser’s job to bear secrets of destruction, until they were needed. Rhoda only knew of their potential. He looked away. ‘If you’re sure. This is need-to-know only.’

			‘I need to know.’

			‘It’s not a human development,’ Kaser said. ‘Not even Squeem.’

			Rhoda glanced beyond Saturn’s limb, at the stars. ‘Something hideous we’ve found. Out there.’

			‘Yes.’

			Even under the oppressive Squeem occupation, humans had learned much.

			They learned, for example, that much of the Squeem’s high technology – such as their hyperdrive – was not indigenous. It was copied, sometimes at second- or third-hand, from the designs of an older, more powerful species.

			‘It was during the occupation,’ Kaser said, ‘that the name “Xeelee” entered human discourse. The primal source of all this good stuff.’

			Rhoda shuddered. ‘And is this new weapon you’re offering me a Xeelee artefact?’

			‘It may be. Stuff gets swapped around. Purloined. Modified. We don’t know enough about the Xeelee to say . . .’

			Ridding Rhea of the Squeem was a challenge. The ocean in which they swam lay under kilometres of ice, and was wrapped around a core of ice and rock. The ocean itself could be easily cleansed, but it would not be hard for Squeem groups to hide out in cracks and crevices in the irregular core, the thick, uneven crust. Rhoda needed something that would cleanse the little moon, thoroughly.

			‘Tell me what this thing does.’

			‘Maybe you know that the planet Jupiter is being destroyed. Eaten up from within by a swarm of black holes.’

			‘Yes.’ In fact Rhoda knew a little more about it than that. 

			‘If we could make a black hole,’ Kaser said, ‘we could throw it at Rhea and demolish it the same way.’

			She nodded, vaguely horrified, but trying to think clearly. ‘That would do the job, But we can’t make a black hole.’

			‘No. But we have a technology almost as good.’ He pulled up graphics on his slate and showed her. ‘It’s a way to create a dark energy black hole.’

			‘A what?’

			‘It’s all to do with quantum physics,’ he said.

			‘Oh, it would be . . .’

			It was a kind of freezing, like water to ice, a phase transition. But this would happen at the quantum level. In a ‘quantum critical phase transition’, ordinary matter congealed into a kind of superconductor, and then into sluggish stuff in which even subatomic fluctuations died, and mass-energy was shed.

			‘It’s as if time itself is freezing out,’ Kaser said. He mimed with his hands. ‘So you have a spherical shell. Just a volume in space. You arrange for matter falling on its surface to go through this quantum phase transition. And as your input matter passes into the interior its mass is dumped, converted to vacuum energy. Dark energy.’

			‘Why doesn’t this shell implode?’

			‘Because dark energy has a repulsive effect. Antigravity. Dark energy is already the dominant component of the universe’s mass-energy, and the antigravity force it produces will drive the expansion of the universe in the future. So I’m told by the physicists. Anyhow, the repulsion can balance the infall of matter.’

			‘It can balance.’

			Kaser grinned. ‘That’s the engineering challenge, I guess. If you get it right you get a stable object which externally looks just like a black hole. Inside there’s no singularity, just a mush of dark energy, but any structure is destroyed just the same. These things are found in nature, apparently.’

			‘And they are easier to make than genuine black holes.’

			‘So it seems. You do need a big box of exotic matter – that is negative-energy matter – to make it work.’ He kept grinning.

			‘A big box of exotic matter like a Poole wormhole mouth.’

			‘Just the job. The Squeem wrecked the old Poole wormhole transport system, but they left the wormhole mouths in place. There are several still orbiting Saturn. Any one of them will do.’ 

			‘And if we throw one of these things into Rhea—’

			‘It will eat up the moon.’

			‘That would get rid of them,’ Rhoda said.

			‘That it would. And later the residual black-hole-like object would just evaporate away . . . Of course there are other options. The Squeem may be useful. We could use them, as they once used us. A Galaxy-spanning telepathic network—’

			‘We don’t need them in the Solar System for that. We have their homeworld.’

			‘True.’ Kaser eyed Rhoda. ‘The technology’s in place. The only question remains, do we use it?’

			 

			Rhoda thought it through.

			The Squeem occupation had changed human perceptions of the Galaxy, and humanity’s place in it. A historic loss of innocence. 

			Now humans were tentatively moving out beyond the Solar System once more. And everywhere they went, they found life. Intelligences swarming and squabbling. A kind of Galactic society, a ramshackle pecking order based on avarice, theft and the subjugation of junior races. 

			And for humanity, a future that contained nothing but threat.

			The black holes in Jupiter were clues to a closely guarded secret, which Rhoda hadn’t even shared with Reg Kaser. The Squeem invasion hadn’t been the first hostile alien incursion into the Solar System. Some centuries back invaders, who would occupy Earth in their turn some time in the future, had come back in time to secure their victory over mankind. They had crossed a kind of time bridge built by the legendary, or notorious, engineer Michael Poole, and created a crisis the historians called ‘The Emergency’. And in the course of the final battle to exclude them, miniature black holes had been hurled into Jupiter. During the Squeem occupation, knowledge of this event had mostly been lost, and was only now being pieced back together by the historians. But the mortal wound inflicted on Jupiter was unarguable. Some analysts, poring over the historical reconstructions, argued that the source of the Emergency invasion might lie only decades away, in the future.

			And even beyond that hazard lay: not least the Xeelee, secretive, xenophobic, indifferent. And so advanced they made the rest of the Galaxy’s inhabitants look like tree-dwellers.

			The future held hierarchies of enemies. And that was the basis on which Rhoda had to make her decision.

			Rhoda stared down at the ice landscape of Rhea, imagining the stranded Squeem swarming within. ‘It won’t be revenge,’ she said. ‘Call it insurance. Look at what the Squeem did to us. This will be one danger eliminated.’

			‘We’re setting a precedent for the future.’

			‘The future leaves us no choice. And if this makes us tougher as a species, good. When the weapon’s ready, make sure Hume is online when the signals reach Earth, would you? He ought to watch this, as the Squeem made Harry Gage watch. Let this be remembered.’

			Kaser stood. ‘I’ll call the weapons crew.’

		

	
		
			 

			In retrospect, the yoke of the Squeem had been thrown off with comparative ease. Humans moved out into the Galaxy again, in new ships based on the Squeem hyperdrive . . . a technology stolen, at second-hand, from the Xeelee.

			Then humans encountered their next conquerors, just as had been predicted in the fragmented histories of the Emergency. Those shards of foreknowledge proved of little use. The new overlords were called the Qax. Once more the worlds of mankind were taken. Once more people were made to grow old.

			And, even at such a distance in time, the hubristic feats of Michael Poole continued to affect human lives.

		

	
		
			 

			ENDURANCE

			AD 5274

		

	
		
			 

			1

			Chael smiled at Mara. Beside Chael stood the sullen Engineer he had introduced only as Tasqer. And with them, in Mara’s living room, stood the Virtual avatar of Jasoft Parz, probably the most powerful human being in the Qax dominion of mankind. 

			Mara had never trusted Chael, her husband’s brother, even before Pell had died, and she didn’t trust him now. But here he was with these extraordinary characters, telling her about the most outlandish project she’d ever heard of.

			A project to which, it seemed, her own son Juq was somehow the key.

			‘We even have a name for the ship we’re going to build,’ Chael said. 

			‘The ship you’re going to build for the Qax,’ Mara pointed out.

			‘For the Qax, yes. Everything we do is for the Qax. But this is a chance for humans to achieve something for themselves, under the yoke of the Occupation – even with the encouragement of the Qax Governor—’

			‘The ship you want my son and his toys to contribute to, somehow.’

			The unreal spectre of Jasoft Parz, Ambassador to the Qax, smiled with an odd serenity. ‘Time is short, Mara. The Governor wants this craft, a Poole-technology GUTship towing a navigable wormhole mouth, built and launched within six months. GUTship engineers we have . . .’

			And he nodded to the taciturn Tasqer, the Engineer. In dark, practical-looking clothes, Tasqer was perhaps forty, and though heavy-set he had the pallid look of the space-born. Since this little party had come floating down to Mellborn in a flitter from the sky, Tasqer had said not a word, and he said nothing now, meeting Mara’s gaze coolly.

			‘But,’ Parz went on, ‘wormhole builders are another matter. And so when my old friend Chael here came to me and pointed out your son’s experiments . . .’ 

			Mara found it difficult even to listen to this nonsense. Jasoft Parz himself was a distracting presence. Parz looked around seventy years old, with a round face, white hair, finely robed. But he moved with the ease of a younger man, Mara thought suspiciously. She looked at  him more closely.

			And were there black roots showing under that mop of white?

			She tried to suppress her reaction, the shock of recognition. But Parz smiled at her. He wasn’t hard to read – or rather, he was more than skilful at projecting his true meaning. Yes, he was saying, she saw suddenly, that through this strange scheme the ultimate prize was indeed available: AntiSenescence treatment. Life itself. All she had to do was play along.

			Suddenly Mara’s attention was fully focused.

			Chael said now, ‘Juq’s experiments, yes. Young people building spacetime wormholes in their bedrooms and back yards! It’s a remarkable story – it turns out there’s a kind of global craze for such things, loose societies of enthusiasts communicating and sharing. It’s just like the rocket clubs that formed before the first age of space.’

			Parz said, ‘Well, not all the ingenuity mankind showed in the heroic days of Michael Poole has been lost, evidently. Here is something we can build on. And your son, Mara, is in the vanguard of developments.’

			Actually, Mara thought, not so much her son, not handsome, plausible Juq, but his smarter but lower-class buddy Tiel. She wasn’t so blinded by her love for her son that she couldn’t see where the brains in that partnership lay.

			Chael said, ‘We see Juq as a potential leader of this aspect of the project, young as he is.’

			She eyed her brother-in-law, and Parz. That made sense, at least. ‘Hm. A bright, good-looking son of an old military family? Yes, he’d be a good front for this operation, wouldn’t he? You’ve an eye for figureheads if nothing else, Ambassador.’ 

			Chael said seriously, ‘It’s not a trivial point. Image matters. Both my family and yours, Mara, do have respectable pedigrees dating back to Navy service in the days of the rebellion against the Squeem.’

			Parz said carefully, ‘And now you serve in a different way, as I strive to do, in making life bearable for billions under the administration of the Qax.’

			Of course that was true, in its way. When the Qax had almost effortlessly taken over the Solar System, rich old families like Mara’s, seamlessly embedded in hierarchies of wealth, privilege and power, had seemed to find it easy to transfer their loyalties to the new alien rulers. Their justification was that without their selfless negotiating with the Qax, the lot of the rest of mankind could be considerably worse. 

			But especially since Juq had started bringing his friend Tiel home to play with their wormhole experiments – and Tiel had let leak a few details of the lives he and his family led, brief lives spent labouring on the coastal algae farms, or on the great sea-bound transport canals and sewage ducts, until ending in old age or terminated by diseases that had once been banished from Earth – Mara had become uncomfortably aware, here in her grand home in the heart of ancient Mellborn, what privileges she and her family enjoyed, and how morally compromised she had become . . .

			Yet she looked again at those odd black roots under Parz’s white hair. The most cruel imposition of the Qax regime, like the Squeem before them, had been the removal of AntiSenescence treatments, which for millennia had enabled humans to postpone death. Though there were endless rumours of illicit sources of AS, and of secret groups of undying living among mortal humans, not even the most senior in the Qax’s human administration had legal access to such treatments. In theory. Now it seemed that wasn’t true. What was she being drawn into here? And – could she refuse the implicit offer, for herself and her family?

			Jasoft Parz caught her looking at him, and smiled again.

			‘Well,’ she said briskly. ‘Before we go any further with this conversation you’d better come meet the boys and see if what they’re building is actually any use to you. The staircase down to the cellar is this way . . .’

			 

			The townhouse was very ancient, and the cellar more so, perhaps millennia old, Mara suspected. But she’d had it renovated recently. Hovering light globes made the roomy chamber bright as day, illuminating walls now overlaid with the boys’ images of the heroic days of wormhole-building when Michael Poole and his colleagues had laced the Solar System with their faster-than-light transit tunnels.

			Both Juq and Tiel waited for them here, dressed in clean coveralls, standing beside the long table on which they’d set up their latest experiment. The neatness had been Mara’s mandate; she wanted them to look like smart young engineers, not teenage hobbyists. They would always be an ill-matched pair, however. Though at seventeen Tiel was a year older than Juq, he was a good head shorter than Mara’s son, no doubt some consequence of diet and upbringing. 

			The Virtual Jasoft Parz greeted Juq with a smile. ‘It’s good to meet you, my boy. I did know your father – a good man.’ He spread his hands. ‘And I’m sorry I can’t be here in person.’

			‘I’m pleased to meet you too, sir.’ 

			Juq, tall, blond, blue-eyed, handsome, had never been short of confidence, Mara knew, even if he had never been academic. And he was instantly likeable, as she could see despite her mother’s bias. She’d never had any doubt that with such attributes, coming from such a family, he’d find a place in the world. But she’d never expected him to be caught up in spacecraft experiments – or at least she’d imagined it would be nothing but a boyhood fad . . .

			Parz glanced around. ‘I’m surprised to find you working in a cellar. Why not above ground, in the daylight?’

			Tiel and Juq glanced at each other uneasily. 

			Chael stepped forward. ‘Call it caution, Ambassador. I know from my own fond memories that my nephew here has been fascinated by the Poole era since he was small. Books, dramas, even the imagery you see here on these walls. We saw no harm in it – we should be proud of the human past – even if the Squeem did shut down the old Poole tunnels long before any of us were born. Then when he found it was possible, in principle, to build a wormhole in a home workshop—’

			Juq took over. ‘Sir, I know experiments with spacecraft technologies are indicted under the Occupation.’ He glanced over at Tasqer the Engineer, who gazed back. ‘I wasn’t sure if this qualified. After all, a wormhole isn’t spaceflight technology in itself; in fact, to use a wormhole to travel through space, you would have to use a spacecraft to tug the Interfaces into position. But I didn’t want to get my family into trouble.’

			Parz nodded. ‘And so you hid it all away down here.’

			Juq squared his shoulders. ‘I am prepared to take full responsibility for any breach of regulations, Ambassador.’

			Chael beamed. ‘You see, Jasoft? You remember what I told you about this boy? Smart, intelligent, and morally upright. What a credit to the family, to the race!’

			Parz gave Mara the slightest of smiles, showing he wasn’t entirely taken in by this salesmanship. But Mara couldn’t blame Chael, she supposed, for working so hard to obtain for the family any benefits that might accrue from this peculiar opportunity.

			Parz said now, ‘Perhaps you’d better show me this marvellous experiment of yours.’

			Juq led him to the table, where Tiel stood waiting. Juq said, ‘Maybe you’d be best at talking the Ambassador through it, buddy.’

			Suddenly Tiel looked terrified. Mara imagined the only figures of authority who had spoken to him before had been work supervisors and police. He opened and closed his mouth, and said, ‘Sir – Ambassador—’

			‘Take your time,’ said Parz kindly. He stepped up to the table, which was low and long and topped by an airtight transparent cover, and cluttered with heaps of equipment. Parz passed a Virtual hand through the cover, making blocky pixels sparkle. ‘I understand this is a mere model.’

			‘But it is a fully functioning wormhole,’ said Tiel, more confidently now. ‘A flaw in spacetime that enables faster-than-light travel from one end of the table to the other. You can’t see the Interfaces, of course, they’re microscopic. And all we can pass through is laser light. But—’

			‘But the wormhole is stable, yes? I understand that’s the trick, the hard part. Wormholes tend to collapse on themselves—’

			Tiel said too quickly, ‘In fact they get locked into causal feedback loops and detonate.’

			‘You need a kind of antigravity to keep the wormhole throat open – is that correct?’

			‘Yes, sir,’ Juq said. ‘More precisely you need what’s called “exotic matter”, a peculiar kind of matter with a negative energy density. Yes, it works like antigravity.’

			By now even Mara had been forced to learn how wormholes worked – in particular that a wormhole without exotic matter in its throat was useless. Lethal tidal forces would bar the wormhole portals, the portals themselves would expand or collapse at light-speed, and the smallest perturbations caused by any infalling matter would result in instability and collapse. So, in their designs centuries ago, Poole’s team had learned to thread each of their wormholes with ‘exotic matter’, to provide an antigravity effect in the throat to keep it open. The wormhole was still intrinsically unstable, but with feedback loops it could be made self-regulating – but the negative energy levels Poole had needed were high, equivalent to the pressure at the heart of a neutron star. It had been a challenge for Poole, and was a challenge now.

			Parz said, ‘I do know that fifteen centuries ago Michael Poole harvested his exotic matter from the orbit of Jupiter. Whereas here—’

			‘We’ve had to be more subtle,’ Juq said.

			Tiel said, ‘Actually, I had the idea when I was working on a landfill processing detail.’ Combing through millennia-old garbage, Mara knew, for reusable materials, chemicals, even artefacts; all over the planet the occupying authorities had people sifting the debris of their own past for materials the Qax could sell off-world. ‘And I found these.’ Tiel held up threads of very fine fibre on the palm of his hand. ‘There are splinters of diamond attached to these optic fibres, sir. Very small, very fine. I have no idea what kind of machine these came from, once. But I realised that with these I could make—’

			Juq put in, ‘He got the proper permissions before removing the materials from the site, Ambassador. The threads were of no discernible value and had no weaponising potential.’

			Parz waved a hand. ‘Yes, yes. Just tell me what you did, boy.’

			‘It’s technical, sir. At the quantum level all matter and energy, a beam of photons say, is naturally a mixture of positive and negative energy. Although the net balance is always positive, overall.’

			‘All right. This positive energy is the ordinary stuff we use to heat our homes and power our flitters?’

			‘Yes, sir. And negative energy is – well, it’s a gap where energy ought to be. And it’s equivalent to exotic matter. In a way – the mathematics is subtle . . . What you have to do is squeeze the vacuum – that’s the phrase we use – so that the negative component of the energy is separated out, and can be gathered. Here we do that by using the diamond splinters to manipulate photons in a light beam one by one. And we capture the negative energy in a mirrored cavity, which—’

			Mara thought Jasoft’s eyes were glazing over. ‘Maybe you’d better just show the Ambassador how it works, Tiel.’

			In fact, much of the experiment had to be taken on faith, since the wormhole mouths were too small to see. The boys had set up two fine laser beams, passing through a narrow vacuum chamber set up on the table: beams which cast spots of ruby light on a plate at the table’s far end. One beam was passed unimpeded, the boys said; the other was sent through a wormhole a metre long. And the photons in the second beam, travelling instantaneously between the wormholes’ tiny Interfaces, took a few nanoseconds less to travel the length of the table: a small interval, but sufficient for the boys to demonstrate with a precise clock.

			‘I’m impressed,’ Jasoft Parz said. ‘Junk from a landfill, a home workshop – and you’ve built a stable wormhole. Very impressed.’

			Chael beamed. ‘Told you so, Ambassador.’

			Mara stepped forward. ‘Well, I’m still in the dark. Even if it’s possible somehow to scale all this up from a tabletop . . . The Qax want us to replicate Poole’s work, correct? To build a navigable wormhole, and then to drag one end across space in a slower-than-light GUTship. Why do they want to do this? And why a GUTship? It was great technology fifteen hundred years ago, but those ships are slower than light. The Qax have those Spline starships of theirs, capable of faster-than-light travel. So why would they want this?’

			‘It certainly harks back to our past,’ Chael said quickly, evading the question, and evidently anxious to reassure the Ambassador. ‘Which is why it’s so valuable for morale. Hence my suggestion for the ship’s name, Endurance, used many times since but originally referring to a great exploration craft of the late second millennium—’

			‘I can tell you what’s prompted the Qax to do this,’ said Engineer Tasqer, surprising them by speaking at all, Mara suspected. He stepped forward and searched the boys’ images on the wall. Most of them showed Poole and his colleagues, legendary names in their own right like Miriam Berg and Bill Dzik – faces with the eerie agelessness that came from decades of AS treatment, Mara thought, from a time when it was unimaginable that such a thing could ever be lost.

			‘Here it is. Knew you boys would have got hold of a shot of this.’ Tasqer tapped an image, dark, grainy, much less impressive than the rest. But a glimmering tetrahedral form was clearly visible. ‘That,’ he said, ‘is a wormhole mouth. Poole era, a classic design. And this image isn’t fifteen hundred years old but, what, a month?’

			Mara frowned, baffled. ‘A month old? How is that possible?’

			‘This is Poole’s own design,’ Tasqer said. ‘Poole’s own ship! One of Poole’s last projects was to build a GUTship called the Cauchy, which he sent off on a fifteen-hundred-year loop out into space, towards the galactic centre. Towing a wormhole mouth, not to the planets, but to the stars and back. Fifteen hundred years, you see. The flight plan predicted it should arrive back home about now – we knew that, and looked out for it – and here it is, right on schedule, out on the edge of interstellar space. That’s what inspired you kids to fool around with wormholes, right?’

			Juq grinned. ‘How could we not, sir? An authentic Poole wormhole, returning to the Solar System . . . I suppose I should have told you we have this, Mother. But everybody’s got the image, everybody’s talking about it.’

			Mara pursed her lips. ‘Well, I didn’t know about this. The Poole ship.’

			Tasqer leaned forward. ‘This is obviously why the Qax suddenly want us to build another wormhole ship. Because of this ghost from the past. But to what end, Ambassador?’

			Parz hesitated before replying. ‘It’s complicated. And frankly it’s best you know as little as necessary about this. All of you. I’m afraid that going forward with this you’ll need to be vetted by the security services.’

			Mara didn’t like the sound of that. ‘Vetted? For what?’

			‘For any links to seditious groups.’ He glanced at Tiel. ‘I know that some in your family, Tiel, have links to a group called the Friends of Wigner. You have a cousin called Shira who is currently—’

			Juq put a protective arm around Tiel’s shoulders. ‘You don’t need to worry about that, Ambassador. Tiel can stay with us from now on – I’ll vouch for him.’

			Tiel looked shocked at this sudden appropriation of his life, as well he might, Mara thought.

			But Parz nodded thoughtfully. ‘Good, good. I’m sure it can all be arranged. But I urge you to be circumspect. Cautious. Well, gentlemen, I can see there’s a long way to go and no assurance of success. But I think we have a commission for you. Though I’m sure that to build a navigable wormhole will take more than scavenged lasers and a tabletop.’

			Tiel nodded. ‘We’ll need to make more exotic matter. A lot of it. More than we can fudge up with scrap optic cables.’

			‘And what do you think you’ll need to achieve that?’

			Without hesitation Tiel replied, ‘A Squeem hyperdrive unit.’

			The Engineer laughed out loud. 

			Parz, showing admirable composure, asked, ‘Is that all?’

			‘No. Also Xeelee construction material.’
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			The flitter rose from Occupied Earth like a stone thrown from a blue bowl. 

			Like most Earthborn humans of her era, Mara had only rarely travelled above the atmosphere. Now, as the ship settled into a low check-out orbit, the glowing innocence of the planet took her breath away. Two centuries of Qax Occupation had left few visible scars on Earth’s surface – far fewer, in fact, than the damage wrought by humans themselves during their slow, haphazard rise to technological civilisation. Away from the cities like Mellborn, rewilded Australe was a pale green-brown, the colour of scrubland populated by herds of immense beasts: the colours of life, of nature. But still it was disturbing to see how the Qax-run plankton farms bordered the coast in lurid purple-green. And on the land, scattered and gleaming fields of glass marked mankind’s brief and inglorious struggle against the Qax – at the site of SydCity, for instance, which was still left abandoned.

			Mara sat with the Virtual of Parz, who was politely making this ride into space with her. The louring Engineer Tasqer sat opposite. Chael was riding up front in the cockpit, a backup in this pilotless craft. A month after Parz had initiated the Endurance project they were on their way to the Moon, to inspect the experimental exotic-matter production facility to whose design Tiel and Juq had been contributing. 

			But to get to the Moon, first you had to leave Earth. And Parz’s expression, in the bright light of Earth, was complex, she thought.

			He caught her watching, and smiled. ‘You’re wondering what I’m thinking.’

			‘You must have made this journey many times. In the flesh, I mean—’

			‘I always meant for the best, you know. I do know what people think of me. Given that the Qax Occupation was imposed on mankind over a century before I was even born, and given that I discovered I had certain diplomatic skills that spanned both communities, human and Qax, I thought I could find a way to do some good through negotiation. Mediation.’

			Tasqer asked, ‘And do you think you succeeded? Look down there. That is not a human landscape.’

			‘Maybe not,’ Mara felt compelled to put in. ‘But it could surely have been a lot worse. They say the Squeem occupation was more brutal, in some ways. Yes, there was a war; yes, we lost cities. The Qax forced their own food production system on us, as you can see from here. But since the Occupation was imposed, the Qax have allowed us to preserve our cultural treasures – the ancient heart of Mellborn, for instance. And much of this continent remains wild, green.’ Mara was proud of this aspect of her own people’s legacy. ‘The wild is there because humans brought it back, long before the Qax ever came. We reversed extinctions using genetic traces; we reconstructed ecologies lost when humans allowed themselves to overcrowd their world.’

			Tasqer snorted. ‘The Qax only allowed all that to be preserved because they mine it for export. Exotic biochemistries sold to their alien markets, out there among the stars somewhere. They are more sophisticated than the Squeem, I’ll give them that. But they are conquerors just the same.’

			Parz put in, ‘The Qax are essentially traders, you know; that’s their motivation for conquest.’

			The Engineer laughed. ‘They trade in Earth’s riches while humans eat slop from the coastal farms. Once we built starships. Once a kid like Tiel would have been training up on hyperdrive, rather than crawling through sewers sifting garbage.’

			Parz said sharply, ‘Well, Tiel is getting his chance now, isn’t he? And you Engineers seem to have long memories.’

			‘Should we not? Somebody must remember, now the old ones are dying off . . .’

			Mara had heard that was true. After two centuries, and with their AS treatment long ago curtailed, the last survivors of the pre-Qax era, the last to remember Earth as it had been before the alien Occupation, were being lost one by one. 

			‘We stayed independent,’ Tasqer said now. ‘We Engineers. I myself was born between planets. My ancestors fled Earth at the time of the Occupation war. With no place to land, the refugees ganged together their spacecraft and found ways to live, through trading, piloting, even a little mercenary soldiering.’

			‘And banditry, when you dare,’ Parz said.

			‘But you yourself are no longer free,’ Mara pointed out.

			Tasqer shrugged. ‘I dared once too often. After my capture I parlayed imprisonment into service for the Qax. And here I am, building a GUTship for them.’

			‘Just so,’ Parz said. ‘The Qax can be . . . benign.’

			‘Maybe you people need to get out of your golden cages more often,’ Tasqer said. ‘To the Qax we are probably more valuable as sacks of exotic chemicals than as thinking beings.’

			Mara shuddered at that. 

			‘Enough,’ snapped Parz. ‘You don’t have a monopoly on conscience, Tasqer. And after all, this is a moment of human triumph, against all the odds: we are travelling to see the great machinery that Mara’s son is assembling on the Moon – and all of it prompted by the return of Michael Poole’s starship from the past.’

			Mara said, ‘I admit I don’t understand what the purpose of that flight was, what Poole hoped to achieve – a great circle in interstellar space?’

			Parz smiled. ‘I’m no physicist myself. But as I understand it, Mara, what Poole was aiming for, having spent decades building wormhole bridges between the planets, was to build a bridge to the future . . .’

			 

			Poole’s peculiar time machine was built on a combination of two extraordinary physical phenomena. 

			The first was wormholes, flaws in space and time that connected points separated perhaps by light years with near-instantaneous passages of curved space. And the second was time dilation. As a ship accelerated close to the speed of light, its clocks slowed compared to those observed from its planet of origin. Its crew would age more slowly, as would any equipment they carried – such as a wormhole Interface.

			Poole’s GUTship Cauchy had been dispatched on a long, near-light-speed jaunt in the direction of Sagittarius, towards the centre of the Galaxy. It had carried one terminus of a wormhole, whose other end remained in Jupiter orbit. The Cauchy was to return after a subjective century of flight but, thanks to time dilation effects, to a Solar System fifteen centuries older.

			And that was the purpose of the project. When, after a century of subjective time, the Cauchy completed its circular tour, its hundred-year-old wormhole portal, delivered to the fifteen-hundred-years-hence date of AD 5274, would be linked to its hundred-year-old sibling, in Jovian orbit, back in the year AD 3829, a century after the ship’s launch. And then it would be possible, using the wormhole, to step in a few hours across fifteen centuries of time, forward or back.

			Mara was astonished. ‘What audacity.’

			‘What an experiment!’ Parz said with a grin.

			‘Well, now the Cauchy is back. Has anybody tried using it yet? Either going back fifteen centuries – or has anybody come forward, from Poole’s era? And I would like to understand why the Qax’s response to this bizarre arrival has been to build another wormhole of their own.’

			The Engineer and the Ambassador exchanged a glance.

			‘Very well,’ Jasoft Parz said. ‘The immediate cause of the Qax’s action is that it is a response to – well, a rebellion. A minor one, but effective. I can speak openly of this because the event was visible to human observers, suitably equipped—’

			‘I’ll say,’ the Engineer said with a grin. ‘It was a rogue craft, assembled in secret—’

			‘Under a cultural monument,’ Parz said disapprovingly.

			Tasqer said, ‘We don’t know who they were. But, yes, somebody managed to reach the Poole wormhole. They got off the Earth and out of the Solar System and through that time bridge, to the past. What do you think of that, lady? If they made it through, if it all worked as Poole designed, what will they be doing now, back there in history? What will they be saying of the Qax, or of you, Ambassador, to an independent mankind? What wave of new history is rolling towards us even now?’

			Parz sniffed. ‘Their belief system struck me as so insane that I doubt they’ll make any difference at all.’

			Mara frowned. ‘If they made it to the past, shouldn’t that show up in the records, in our histories?’

			Parz said hesitantly, ‘There are some mentions of a great disruption at the time, which people called the Emergency. But our knowledge of history has been badly damaged, by the Starfall war, by the Squeem occupation – by the activities of the Qax too, though I’m convinced they aren’t trying to disrupt our knowledge of that era specifically. Anyhow, there’s nothing we can do about that, is there? All we can do—’

			‘Is carry out the orders of the Qax,’ the Engineer finished sourly.

			Mara said cautiously, ‘And exactly what are those orders? You still haven’t told me it all, have you?’

			Tasqer glanced at Parz, as if for approval. Then he said, ‘The Qax want to do what Michael Poole did, Mara. Just as Poole built a wormhole bridge to his future – our present – so the Qax want to build another bridge, with the wormhole built by your sons and towed by this new ship, the Endurance – a bridge to their own future.’

			The idea astonished Mara, and horrified her. ‘And what then?’

			‘Well, we cannot know,’ Parz said softly. ‘I suspect even the Qax Governor, who ordered this, does not know, yet. But that is the project we have been given.’

			The flitter swivelled, its main drive cutting in at last to push the craft to the Moon, and Mara watched as Earth fell away. Now she glimpsed huge Spline craft, three, four, five of them, fleshy spheres glistening with sensor bays and weapons pods and armed with starbreaker beams: living ships that bore the Qax overlords, cruising over the planet they dominated. It felt almost a relief as Earth diminished in her view, and the Spline were no longer visible.

			 

			The Mare Serenitatis turned out to be a plain of basaltic dust. Its human history was dominated by two monuments, one the relic of a vast circular particle accelerator some three thousand kilometres long that was thought to date from the Poole era, and the other an even older treasure, set like a jewel in its own preserved park to the eastern edge of the accelerator: the site of a primitive lander from Earth, one of the earliest, although whether robot or human, none of the party could remember.

			There were still many humans living and working on the Moon, as on other colony worlds and moons around the System. Up to now the Qax had been content to let such off-world knots of humanity persist, as long as they did not interfere with the projects of the conquerors; the Earth itself, with its teeming billions and complex ecologies, was the prize, not a few work-shacks on airless moons. And, guided by Tiel and his primitive engineering instincts, the Endurance engineering effort had been brought to Serenitatis because of that huge old accelerator, which, though damaged during the Starfall war, still had powerful installations and infrastructures that could quickly be renovated and adapted for this new purpose.

			Mara, uncomfortable in the low gravity, let her son guide her around the hulks of enormous machines in this cavernous facility, which for her taste was dimly lit by too few light globes. But against this background Juq looked good, as he did almost anywhere. He was wearing a kind of uniform he’d designed himself, a practical coverall with flashes on shoulder and lapels. The project had to have an identity, he said – with, he hadn’t needed to add, himself as the symbolic head. Mara saw how well he filled that role, a natural aristocrat who seemed to inspire by his very presence the workers brought here from across Earth and the lunar colonies. No wonder he had been elevated by Parz, who was nothing if not a wily player. And it seemed to Mara now that Juq was throwing himself into the project with real enthusiasm, for better or worse. Not for her son a consideration of moral ambiguities, she thought wistfully; technological toys were all he was interested in.

			But for all Juq’s charm, it was Tiel who explained the intricacies of what they were doing here.

			‘The challenges we face constructing wormholes are essentially the same as those faced by Michael Poole. But we have stuff even Michael Poole never had. Squeem hyperdrives, left over from their occupation.’

			Tasqer grunted. ‘No doubt there’s quite a stockpile for you to use. The Qax are still impounding human spacecraft, even after two centuries. I worked on a yard in Korea myself, breaking down vessels, taking out the hyperdrive units.’

			‘That must have been heartbreaking for you,’ Mara said.

			He just looked back at her.

			Jasoft Parz said, ‘I admit I’m confused as to why you need a hyperdrive unit, a faster-than-light technology, to manufacture exotic matter for another kind of faster-than-light link . . .’

			Tiel was patient. Evidently he’d had to answer such questions many times before. ‘The hyperdrive works by manipulating spacetime – and if you do that, you’re automatically manipulating gravity. With a modified hyperdrive I’m able to construct a gravitational field optimised to squeeze the quantum vacuum in such a way that the negative-energy components of a given field are extracted far more efficiently than with the optical systems we used earlier. Soon we’ll be able to churn out exotic matter on an industrial scale.’

			‘He always talks like this now,’ Juq put in with a kind of graceful admiration. It was a way, Mara saw, of making his own lack of ability a charming asset rather than a handicap. She marvelled at her son’s apparently unconscious skill.

			‘Very well,’ Parz said. ‘And what of the Xeelee construction material you asked for?’

			Tiel said, ‘Construction material is light, easily grown from any energy source, impermeable to most radiation fields, very strong . . . It is ideal for our project, which will require the quick construction of large facilities if we are to meet production targets.’

			Chael rubbed his hands. ‘You hear that, Ambassador? The boy has the brain of a genius but the logistical judgement of a born manager. Well, you’ve seen our full report—’

			‘I have. And you’ve done remarkably well, boys, you and the other like-minded enthusiasts we gathered here. You’ve even hit the timescale we set you, of just a month to get this proof-of-concept facility up and running. I’m happy to approve the roll-out to full production, here on the Moon and on other suitable off-world sites. And we’ve no time to lose. Michael Poole took forty years at Jupiter to manufacture the exotic matter for his Cauchy project. We have a mere five more months. But we’ll get it done, I have no doubt. Well done, boys.’ He started to clap his hands, and the others joined in. ‘Well done indeed!’

			Only the Engineer refused to join in the gentle applause.

		

	
		
			 

			3

			Another month and the Endurance, assembled in Earth orbit, was ready to fly. 

			The craft was a GUTship, a very ancient design, indeed a design that Michael Poole would have recognised. When finally assembled, Mara thought the Endurance looked something like a parasol of iron and ice. The canopy of the parasol was a habitable lifedome, and the ‘handle’ was the GUTdrive unit itself, embedded in a block of asteroid ice which served as reaction mass. The shaft of the parasol, separating the lifedome from the drive unit, was a kilometre-long spine of metal bristling with antennae and sensors. 

			This craft had been hastily assembled from components retrieved from the breakers’ yards, under the supervision of Engineer Tasqer. In a hundred subtle ways, as Mara observed when Juq gave her eager Virtual tours, the ship’s components showed their age. Every surface in the lifedome was scuffed and polished from use, and many of the major systems bore the scars of rebuilding. 

			But it worked. And Mara, Earthbound all her life, subject of an alien regime, had never really understood, not in her heart, that mere humans had once mastered such technologies as this.

			She was to learn that the ship’s destinations were even more remarkable.

			 

			For the ship’s maiden voyage Juq was sent on a grand tour of the Solar System – and specifically the sites where exotic-matter production was rapidly being ramped up, on Luna, Mars, and Titan, moon of Saturn. The purpose was motivation, inspiration.

			Though she did not accompany him, Mara watched over and over the excited reports that Juq sent back to her, via secure channels mediated by Jasoft Parz. Luna now fizzed with exotic-matter plants. The designers had settled on gigantic torus-shaped designs for their manufacturing facilities, eggshell blue like the exotic matter itself, and vivid against the grey-brown lunar dust. On Mars too, just a few days’ flight away for the Endurance, Mara glimpsed such toruses nestling near the ancient and still-inhabited cities of mankind: the capital, Kahra, and the great arcologies like Cydonia, pyramids on Mars that swarmed with people. 

			And then there was Titan. 

			Though on Earth she was more than a light-hour away from the Saturn system, Mara eagerly followed Virtual-feed reports as a flitter piloted by Tasqer dropped from the spine of the Endurance and dipped into Titan’s perpetual photochemical smog. Soon the brownish murk began to clear, and she made out a surface, far below, oddly Earthlike, with mountains of ice hard as basalt and oceans, lakes and rivers of liquid methane and ethane, richly polluted by hydrocarbons. Michael Poole himself had opened up Titan for resource exploration, and since not long after Poole’s time this had been the most populous world outside the orbit of Jupiter. Titan had cradled mankind’s most remote cities, and huge factory ships had sailed these complex oceans, trailing high, oily wakes; enough food had been manufactured in those giant ships to feed all of Earth. Well, the oceans were still there, and Mara let the ancient, familiar names roll through her head: there was the Kuiper Sea, the Galilei Archipelago, the Ocean of Huygens, James Maxwell Bay . . . Now Earth had to feed itself, for the Qax had shut down interplanetary human trade, and few ships sailed Titan’s seas. 

			But there were exotic-matter toruses here, just as on the Moon and Mars, huge blue structures beside the domes of the old cities – even of the capital, Port Cassini.

			People on Titan had welcomed the exotic-matter project. It brought a purpose to life beyond mere subsistence on a more or less implacably hostile world. And as the flitter landed at sites like Port Cassini, Mara watched as her son led the party from Earth through civic receptions and rallies for the workers. Tall, bold, handsome, an aristocrat of a powerful old Navy family on Earth, Juq effortlessly dominated such events – although he always had his uncle Chael, the manipulative power behind the throne, at his side. 

			The Endurance project felt human and aspirational, just as Chael had promised. It seemed to Mara, a mere month after Parz had approved this huge expansion of the project, that nobody swept up in all the excitement cared that this was a project inspired and owned by the Qax, alien overlords of the Solar System.

			Or that even now nobody really knew what this project was ultimately for. When she thought this over Mara felt flickers of a deep unease.

			And meanwhile her son, in these heady days, was becoming famous.

			 

			It came as a shock when Jasoft Parz intervened again. Exotic matter production rates were still not sufficient. 

			This was despite the fact that the designers had by now found a way to use much less exotic matter than Poole had required to thread his wormholes. The relativistic equations that described wormholes were nonlinear and allowed for feedback effects; it was possible to use a small amount of exotic matter smartly, to produce a kind of shock wave that would propagate down a wormhole throat, enabling a much larger passageway to be held open for the same amount of material . . . Even despite such ingenuity, the production capacity was not enough.

			It had been a first instinct to lodge the engineering of this high-energy spaceflight project away from the Earth, for safety reasons. Though good progress had been made, it was soon clear that the populations away from the home world would not be sufficient to achieve the Qax Governor’s target. ‘I remind you again that Michael Poole took forty years over the Cauchy,’ Parz said. ‘We have four more months . . .’

			Parz commanded, on behalf of the Governor, that fabrication facilities be set up on the surface of the Earth itself. And when, just a few days later, an exotic-matter facility began to be constructed east of Mellborn’s city boundary, Mara’s unease deepened further.
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			Engineer Tasqer visited Mellborn alone. 

			He told Mara that he was here to begin consultation on the next stage of the project, which would entail collecting exotic-matter stocks from plants like Mellborn’s across the planet and shipping them to Jupiter’s orbit, where, like Michael Poole’s Cauchy long ago, the great new wormhole would be assembled. This alone was going to be a huge logistical exercise. 

			Mara hosted the man for the night. Then in the morning she escorted him out to the exotic-matter plant at Yarraranj, some fifty kilometres to the east of the city. 

			And at the end of the day, when his meetings were done, she walked with him along a waymarked trail, away from the gleaming new blue torus, and into the country beyond. The exotic-matter plant had been set far enough out of the city to be beyond the suburbs, in a landscape giving way to nature – or at least nature as reconstructed by ecologists and geneticists who predated Michael Poole, back in an age when humans had done their best to fix retrospectively the damage their ancestors had done to the Earth. This was an arid landscape – not as arid as Australe had once been, after millennia of humans burning back the bush, but still only sparsely covered by scrub and gum trees. And here and there tremendous beasts moved, their shadows clear in the intense sunlight. Mara recognised the profiles of huge, muscular kangaroos.

			Against this setting, the powder blue of the Qax facility looked ugly and out of place.

			To Mara’s amusement, Tasqer, a pilot of interplanetary craft born into a rebel stronghold between worlds, seemed remarkably uneasy to be walking out in the open, on the planet that was after all the home of mankind. Perhaps this was the secret, spiteful reason she’d insisted on taking this walk with him. 

			‘You’re safe, you know.’

			There was a deep growl, almost subterranean. 

			He glanced around. ‘What was that?’

			She was embarrassed that she wasn’t sure; she lived her own life in the city. ‘A diprotodon, I think. A big marsupial beast the size of a rhino.’

			‘Of a what?’

			‘The other really big beasts out here are the megalanias, a kind of giant lizard that will take on an adult diprotodon. And dinornis, big flightless birds.’ She eyed him. ‘But don’t think birds. Think dinosaurs.’ This didn’t make him look any more comfortable, she observed gleefully.

			He glanced around. ‘And I guess these beasts are all made harmless in some way. Defanged. Conditioned, made unable to attack humans.’

			‘Oh, no. What would be the point of that? Human fatalities are remarkably rare . . . Look, I’m kidding with you.’ She gestured at the trail, the sparse posts that lined it. ‘You’re fully protected; there are force fields, sonic barriers. The critters soon learn to keep away. And don’t you think what our ancestors achieved here was remarkable? Although of course the Paradoxa Collegiate reconstruction dates from an age when AS technology was becoming widely available, life spans were lengthening, and people started to think seriously of projects on very long timescales.’

			He grunted. ‘Because they were suddenly liable to stick around to see the consequences of their actions. You do know your history, don’t you?’

			She had always resented his jabs. ‘I know I have a privileged position under this Occupation. Myself and my family, but I do try to use that privilege for good. Such as, yes, keeping human history and culture alive.’

			‘Good for you,’ he said dismissively.

			She sighed. ‘Very well. So how was your day?’

			‘The meetings went well enough, given the magnitude of what we’re trying to do, and the timescale we have to work to. Just months! I took a tour of the facility. So many people labouring in the fusion plants, the Xeelee construction-material parks, the extraction bays – all those containment pods full of exotic matter piling up on lift pallets. Did you know the Qax Governor is demanding a wormhole Interface even bigger than the one Poole used? A huge icosahedral design, big enough to swallow a Spline ship . . . Well. Things are going as well as they could be, but the exotic matter dribbles out of facilities like this, and we need countless tonnes up there at Jupiter.’

			‘Hm. Chael tells me Jasoft Parz is running another recruitment round. More folk to be transferred from other duties to the exotic-matter plants.’

			‘If we had more time we could roboticise the process properly. But we don’t have the time, and we do have lots of people, and that’s the resource that’s being applied to speed things up – especially now we’ve located these operations on Earth.’

			‘I do wonder about the urgency of it all,’ Mara said. ‘Why the hurry? And what about safety?’

			Tasqer didn’t speak. He was staring into the distance, to the west, towards the setting sun; he seemed distracted. Looking that way, Mara thought she could see a speck in the sky, some kind of aircraft on the way in. 

			‘Engineer?’

			‘What?’

			‘About safety?’ she repeated sharply.

			‘Human safety? In the facility?’ He shrugged. ‘What about it? The Qax don’t care. The plant managers do their best.’

			They walked on. She could hear a faint noise in the distance now, off to the west, where Tasqer had been looking: a hum of engines. That aircraft, whatever it was, coming in for a low approach. She said now, ‘I hear rumours.’

			‘Rumours?’

			‘I do talk to people, you know, I don’t hide away in my town house all the time. There are reports of indentured labour. People forced to work in particularly dangerous environments.’

			He looked at her blankly. ‘Look, Mara, the Qax don’t want us. They don’t buy or sell us. What they do sell is the exotic biochemistry of creatures like your diprotodons and your gum trees. We are partially useful – slaves. And as such we are expendable, to them.’ He looked her in the eye. ‘And to me.’

			She was shocked by that last remark, by his deadened tone as much as by the words. 

			And that engine noise was suddenly growing louder, becoming deafening. 

			The aircraft, an Earth-to-orbit flitter she saw now, was coming in low and flat above the ground. Heading straight towards the exotic-matter facility. There was some kind of heavy pod suspended beneath its belly—

			‘Down!’ Without warning Tasqer grabbed her around the waist and pushed her to the floor. 

			Twisting to see, she saw the flitter pass overhead and then roar down on the facility.

			‘Close your eyes!’ Tasqer yelled, holding her down, his arm around her shoulders. ‘Close them tight!’

			The flash was visible even through closed lids. 

			Then came a wash of air, a hot wind, and the ground itself shuddered, as if some tremendous Pleistocene beast had been felled.

			She twisted her head to look at Tasqer.

			‘Stay down,’ Tasqer yelled again, over a continuing roar of noise.

			‘You did this,’ she screamed. ‘You and your people. The Engineers!’

			‘Hell, yes.’ He raised a face crumpled against the noise, the wind, the dust. ‘We still have a few ships the Qax don’t know about, hiding out in the asteroid belt and elsewhere. Yes, we did this. I did this. I got into the facility, set a targeting beacon, disabled the defences, such as they were. There should have been simultaneous strikes all across the planet. This is why I gave myself up and burrowed into your sick Earth society in the first place. All for this. If we can disrupt this insane new project of the Governor—’

			‘But what do you think the response is going to be? Do you think the Governor will just give up? The Governor is going to replace all this with something even worse for us than what you just destroyed. Did you fools think of that? And what about the people you slaughtered, the innocents forced to work in there—’ 

			‘We’re in a war for the future,’ he said. 

			‘Mankind is to be saved, but people are expendable, to you as to the Qax.’

			‘We all must do what we have to do.’

			She stood up. ‘I have some police authority. Engineer Tasqer, you’re under arrest.’
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			Chael invited Mara to join him on his weekly inspection tour of the new exotic-matter facility in the Mellborn urban area. After Yarraranj, Mara was deeply reluctant, but the way Chael phrased it she sensed this was a command, not an invitation.

			Chael landed on the spacious lawn of the family’s villa, off Crun Strand, in an armoured flitter bearing two armed crew, and with the black cross on its upper surface that signified it to be a craft of the Occupation. Mara briskly boarded.

			As the ship lifted, the looming sky-blue hulk of the brand new exotic-matter factory on Flind Strand was soon visible. The raid Tasqer had guided down to the facility to the east of Mellborn had not been unique; on that day, still only a month ago, a coordinated series of strikes from deep space had indeed hit facilities all around the planet. The Qax’s punishment of those responsible had been brutal, and their response decisive and swift. Now the urban centres were not to be spared. Within days, blue exotic-matter facilities like this one had bloomed in the very hearts of human cities, like malevolent mushrooms.

			Chael swore at the sight of Flind Strand. ‘When the Governor announced he was moving the factories into the urban areas, we argued against using the historic city centres, at least. Parz himself spoke eloquently. After all, the Qax have spared cultural monuments in the past.’

			‘One sees it glowing blue in the dark,’ Mara said now. ‘From all over the city. One hears the hum of the great engines day and night, the whoosh of flitters coming and going – why, the noise of its hasty construction was itself cacophonous. I cannot sleep.’

			Her brother-in-law smiled. ‘I sympathise. But those in the work camps have it worse, you know.’

			‘I can imagine.’

			The flitter skimmed east now, and Mara could already see another blue torus standing squat on the horizon, another new exotic-matter plant, brilliant in the low morning sun. It was surrounded by a muddy brown scar, fenced off: the living area for the human community that had been forcibly brought here to serve the facility. 

			‘That’s the Took plant,’ Chael said. ‘There’s a ring of six around the city, Took, Parc, Cens, Spots, Nu, and Wills. We’ll see them all today. There have been incidents to handle at them all,’ and he sighed.

			‘The city is too quiet,’ Mara said. ‘They took so many people, stripping out everybody but the most senior in the Diplomatic Corps and their families, and workers on the most basic facilities, the sewage and food ducts. I thought they would just take—’ She waved a hand. ‘Criminals. Prisoners. Those without work. But nobody has been spared. Even children.’

			‘They took most of the best engineers also,’ Chael said. ‘The Governor no longer seems to care about breakdowns in essential systems – if a suburb here or there goes hungry. It’s the same across the planet, if that’s any consolation.’

			‘To think that two centuries ago we were immortals and interstellar travellers, and now this. I heard Ambassador Parz tried to argue against the use of child labour, at least.’ 

			Chael smiled, rueful. ‘You may know that since the Qax removed AS treatment, our population has boomed. Whether that’s a response to the loss of our immortality, or some deeper survival response to the stress of the Occupation, I couldn’t say. Whichever, we are a young society, rich in children. And now we’re paying the price for that. And of course, if you don’t use children the value of the workers as shields is diminished.’

			She frowned. ‘Shields? What do you mean? Shields against what?’

			‘Why, against further attacks, from space, from the ground.’ He eyed her. ‘Sometimes, dear sister-in-law, you seem so naive. That’s one reason the Qax built these facilities in the cities. To give the ragamuffins pause . . .’

			Ragamuffins. That was a word she’d heard too often recently. It referred to those Earthbound who had always lived out of sight of the Qax and their Occupation, out of sight of their law and control. Earth was a big and complex planet and there was room for a few to hide – and, it seemed, to fight back. The Engineers had turned out to be just one faction of a wider resistance.

			She hadn’t imagined she was still capable of being shocked. ‘People used as a shield. Why, that’s monstrous.’

			‘There are limits even to Jasoft Parz’s powers of persuasion. And Parz may be compromised himself.’ He leaned closer. ‘I don’t think we’re being monitored in here . . . Did you know that Jasoft has a daughter?’

			Again she was shocked. ‘A daughter? But – I’ve known him for a quarter of a century, since Pell and I started to work for the Corps. I never met a wife, a lover, let alone heard of a child.’

			‘That’s because he doesn’t know himself. It’s one of the Qax’s more cunning ploys. They don’t breed as we do, you know; there seem to be only a few thousand of them, and they are effectively immortal. But they are capable of observing our mammalian breeding practices, and of manipulating them to get what they want of us – or at least of the most senior people, those whose betrayal they fear. Serve them and, if you have a child, they’ll take her from you, lodge her in some special school somewhere.’

			‘A hostage.’

			‘Exactly. And if like Jasoft you don’t have a child – and, though we never discussed this, I suspect he chose not to have children for this very reason – they make sure you have one anyway. It’s not difficult, after all. They have tame human geneticists, obstetricians—’

			‘That’s monstrous.’

			‘That’s the Qax. I’m told that Jasoft’s daughter is around twenty-five years old, and lives in North Amerik.’

			She stared at him. ‘How do you know all this?’

			‘I try to know everything. I figure it’s my best chance of surviving. I talk to everybody, even those on the wrong side of the Qax’s laws. Mostly, though, I just listen. You’d be surprised how much you can discover that way.’

			‘And you haven’t told Jasoft?’

			‘Would you? Maybe I will, some day. For now I don’t want to compromise him. He is too effective where he is.’

			‘You’re a cold one.’ 

			‘No. Just a survivor.’ The flitter began a slow, cautious descent towards the heavily armoured compound that surrounded the Took facility. ‘And I need you to be cold too, Mara, as we go through this day. Cold in the face of what you’re going to see. 

			‘Look down. This plant is typical of its kind. There is the torus, the heart of the exotic-matter facility itself. That rather ugly fenced-off area to the north is the workers’ compound. There are barrack blocks, refectories, stores, crude hospitals. A mortuary. You can see that the local supply canals have been hastily widened . . . 

			‘You must be prepared, Mara. You’ll be kept safe. But you asked about the use of criminals in such facilities. Mara, the Qax – or their human agents – use criminals as a police force, in the camps. You may imagine the quality of the resulting regime. You could argue we brought this on ourselves, with those foolish strikes from space. And there is another issue you must be prepared to deal with.’

			‘What’s that?’

			‘Juq. Your son, my nephew. In this region at least he has continued to serve as a public front for the project.’

			‘I haven’t seen him for some days, but I do see his smiling face in news Virtuals.’

			‘Smiling, yes. I think to the Qax and the Corps he serves as a symbol of authority over the workers. Look how your human superiors smile while you work yourselves to death in these hazardous places. You have no hope of help from them, or anybody else – no hope at all. That’s what Juq’s handsome smile has become: a symbol of the repression. You can imagine how the workers feel about that. He has to be heavily guarded.’

			‘I can imagine. Though I don’t suppose Juq himself understands.’

			‘He does not,’ Chael said heavily. ‘There was an incident last week, at the Wills plant. A clumsy worker, lining up for inspection, spilled a lubricant on the shoes of Juq’s friend, Tiel. Just an accident. Juq slapped her, and then laughed.’

			‘He slapped her . . .’ Mara sighed. ‘That’s Juq. He was always that way with the servants. He never injured them, but—’

			‘It is himself he has injured. You can imagine how the Virtual image of that act has permeated that facility, and others. He is becoming – hated. And, as you say, I’m quite sure he has no idea.’

			Mara closed her eyes. ‘He’s not a fool, you know. He isn’t evil. Just flawed.’

			‘Well, he’s your son. And he may need your protection . . . Almost down.’

			The flitter descended to a crude concrete apron, hastily laid. Beyond security fences, before the backdrop of the giant torus, Mara glimpsed people, men, women and children dressed in identical green coveralls, gaunt and cowed. Most wouldn’t even meet her gaze.

			She braced herself as she prepared to get out of the flitter.
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			As with every significant event in the human world – every event approved of by the Qax, at least – the Interface completion ceremony in Jovian orbit was saturated with coverage, with multiple sound feeds and images taken from every conceivable angle. 

			And so the assassination was covered in fine detail.

			Mara, sitting in her home in Mellborn, forced herself to watch the sequence of events over and over, from as many angles as she could find. In the end, she discovered a feed from one observer who had been right on the shoulder of the anonymous Friend of Wigner, as she turned killer.

			The ceremony, coming a mere month after the start-up of the new city-centre plants, had taken place aboard the lifedome of the Endurance itself. A small stage had been set up at the centre of the domed chamber, on which stood a number of senior officials from the project, both technical and from the Diplomatic Corps. But, to Mara’s eyes at least, the group was dominated by the unmistakable figure of her own son, Juq, tall, smiling as always, that blond hair blazing bright. His friend Tiel stood beside him, as he had since the beginning of this strange project, ever present, yet somehow as inconspicuous as a shadow.

			Beyond the glimmering near-transparency of the dome over all their heads, Jupiter swam, an arc of that huge planet visible, a smear of golden brown. And, before the planet, rising into view like an angular dawn, the Interface portal – yet to be attached for the voyage – drifted towards the GUTship. Mara stared at the dazzling sky-blue of the portal’s exotic-matter icosahedral frame, letting her gaze linger on the cool edges, the geometrically perfect vertices that joined them. The faces were like semi-transparent panes of silvered glass, through which Mara could make out the watercolour clouds of Jupiter overlaid with a patina of silver-gold. And every few seconds a face would abruptly clear, just for a dazzling moment, and afford Mara a glimpse of another space, unfamiliar stars. Like a hole cut into the sky.

			As the Interface passed over the dome, applause, apparently spontaneous, rippled. It was magnificent. It was beautiful. And humans had built this. Every time she gazed on this sequence of images it made Mara want to weep, and wonder if Chael had been right all along, if this monumental human achievement was worth whatever price would be exacted by the future.

			Then officials on the stage began to speak, words Mara had already heard many times in her viewings. But the speeches were, for Mara on this recording, obscured by the muttering of the assassin, close to the automated camera-microphone that happened to be following her: The Wigner paradox is inescapable. The chains of unresolved quantum states will build on and on, growing like vines, extending into the future, until the observations of the final cosmos-spanning minds rest on aeons-thick layers of history, studded with the fossils of ancient events . . .

			She was unprepossessing, Mara thought. Unremarkable, in a shabby green worker’s uniform of the kind that was common in Mellborn now, a young woman so sallow and fleshless it was hard to tell her age – perhaps twenty, not more than twenty-five. But her head was shaven. Even her eyebrows were gone, Mara saw. And now, as seen from the viewpoints of those around her, she began to move through the crowd, unremarked, towards the stage.

			At last life will cover the universe, still building the regressing chains of quantum functions. Consciousness must exist as long as the cosmos itself – for without observation there can be no actualisation, no existence – and, further, consciousness must become coextensive with the cosmos, in order that all events may be observed. The chains of quantum functions will finally merge at the last boundary to the universe: at timelike infinity . . .

			People were seeing her without watching her, Mara realised, dismissing her mad rambling, without thinking she was any kind of threat. Perhaps they saw no need to fear. Perhaps those admitted to this ceremony had already been screened for security. And perhaps a worker like this, mixed up, talking to herself, wasn’t a remarkable sight in the new, highly pressurised labour camps of the Qax. 

			But now, as she neared the stage – Mara glimpsed Juq up there still, golden hair shining, beneath the glorious vision of the Interface – the woman started to speak more loudly. Those around her looked perturbed, but still they did nothing to stop her.

			At timelike infinity resides the Ultimate Observer. And then the last Observation will be made. Retrospectively the history of the universe will be actualised . . .

			She was almost shouting now. People in the crowd were reacting at last, recoiling from her, and on the platform they were looking alarmed, pulling back – all save Juq, who stood there smiling down even on this disturbance. 

			And then Mara heard the ringing cry that haunted her dreams. Look out! She has a weapon!

			The girl’s last words were almost a scream, as her arm lifted up straight before her, a heavy mass in her hand. Actualised in a history which maximises the potential of being! Which makes the cosmos through all of time into a shining place! A garden free of waste, pain and death! 

			Tiel threw himself forward. 

			From a hundred angles Mara had seen the boy’s chest explode, and the Wigner’s Friend pulled down at last, still screaming, and her son, still on the stage, still smiling even as he looked down, bewildered, at the splashes of his friend’s blood on his vest.
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			The Endurance was launched on schedule, hauling its massive wormhole Interface away into deep space at high accelerations, leaving the partner Interface patiently orbiting Jupiter. Even now nobody in Mara’s circle knew what the true purpose of the Qax Governor’s experiment had been – not even Chael, as far as she could tell, not even her beautiful idiot of a son. 

			But everybody knew the timescale from now on: the ship’s construction had taken six months, and in a mere six more months after its launch the Endurance would return, and a gate to an unknown future would open.

			As the due date for that return approached, Mara waited tensely for whatever would come next. It was hard even to sleep without medication.

			And then Chael called. He’d had a message from Jasoft Parz.

			 

			Chael hurried to Mara’s home in Mellborn. When he arrived Mara called Juq, and the three of them gathered in the cellar where once Juq and Tiel had run exotic-matter experiments with splinters of diamond. 

			The three of them sat in a circle, under a single light globe. It was only a year ago, Mara realised, that first meeting with Parz in this very cellar, and so much had come of it.

			Chael now held up a sliver of inscribed matter. He said, ‘This was a one-shot, one-use message from Jasoft. He’s not been able to return to Earth since the Endurance was launched. I don’t know how he smuggled it out of the Qax ship where he’s being held.  I brought it here for us to watch together . . . It may not be wise to attempt any recordings of it. Oh, and I brought this.’ He pulled a small plastic case from a pocket. Sealed within were three translucent tablets, each the size of a thumbnail. ‘These come from the Qax themselves. They are able to manipulate biochemical structures at the molecular level – did you know? That was their, umm, competitive edge when they first moved off their home planet. And this is the fruit of their study of mankind.’ He looked at them. ‘Do you know what this is?’ 

			Mara could guess. The tablet meant the removal of death. ‘AntiSenescence treatment?’

			‘Better than human-manufactured AS. A Qax refinement. They gave it to Jasoft. This is our reward, for our cooperation with the Endurance project. The former Governor kept his word that far.’ 

			‘Former Governor . . .’

			He handed them each a capsule. ‘Don’t take it yet.’

			Mara nodded. ‘Let’s hear what Jasoft has to say first.’

			Chael set the inscribed sliver on the floor. Immediately light flashed from the sliver, and pixels whirled in the air, quickly coalescing.

			It was as if Jasoft Parz had joined the circle. 

			He sat at ease, in his usual expensive-looking robes. If anything he looked younger still, Mara thought, his face less lined, his colour healthier, those odd-looking black roots spreading under his hair. Yet he looked hunted; he glanced over his shoulder repeatedly as he spoke softly. ‘I don’t know how long I’ll be able to record. This message is my only chance. Please, all of you – listen and understand. Somebody needs to tell the human worlds what has happened – and what is to become of us.’ 

			He allowed himself a grin. ‘First, the good news. Poole’s time bridge worked! As you’re aware, on the return of Poole’s ship Cauchy one group of rebels took the chance to go out and meet it – and they flew into the Interface, flew back through time, presumably all the way back to the age of Poole himself. We know now that the rebels were Friends of Wigner – the same ragamuffin group who attacked the Endurance when the Interface was completed, at Jupiter, and tried to assassinate Juq. And led, I’m told, by a young woman called Shira – she has links to the family of your son’s friend Tiel, I believe.’

			Juq was wide-eyed at this. ‘Cousin Shira? I met her. But—’

			Mara put her finger on his lips to hush him.

			Parz went on, ‘Neither I nor the Qax Governor knows what the Friends intended, or indeed what they achieved, if anything. But their very actions threw the Governor into an existential panic, I think. Perhaps all the Qax could be wiped out, if humans were warned about the Occupation far enough into the past. The Governor proved surprisingly indecisive in the final crisis. 

			‘And thus the Governor chose to respond to Poole’s triumph by emulating it. 

			‘The Endurance was built to establish another wormhole tunnel to the future, from this age to around five hundred years hence. The Governor hoped to glimpse the Qax future, you see, and so be able to shape any decision with a kind of hindsight. 

			‘But what emerged from the wormhole, an emissary from the future, was not any kind of tactical guidance, but very bad news indeed – bad for the Qax, I mean, but we know few details. But, in the form of a new Governor for Earth – the former has been assassinated, by the way – it brought bad news for humanity too . . .’

			Hastily Parz said that there would be a new phase of the Occupation, as the Qax strove to rectify their earlier leniency. It was to be called an Extirpation. 

			‘But I will not live to see this,’ Jasoft said now. ‘For the new Governor has a second string to the strategy. Even as Earth is smashed in the present day, the Poole wormhole to the past still exists. The Governor intends to drive Spline ships through the time bridge, and fall on the more innocent worlds of that historic era. And he intends to take me with him – into the past!’ He forced a smile. ‘In another life, another circumstance, what an adventure that would be. But as it is—’

			The Virtual snapped out of existence. 

			 

			Chael picked up the sliver, ran it over a slate for testing. ‘It’s done. Wiped.’

			Mara said, ‘I wanted to tell him about his daughter, before he was lost in time. It would have comforted me, at least. Now he’ll never know. Perhaps we should find her, tell her of her legacy . . .’

			Chael held up his own AS tablet. ‘We have more important decisions to make. Everything will be different now. We have no control over whatever Shira’s rebels do in the past, or what impact that may have – or what any Qax invasion fleet might accomplish. We, stranded here in this age, must deal with present and future. You heard Parz speak of the new regime to come, the Extirpation. But the Qax will still need humans to administer their regime for them. They will still need us. And the proof of it is in these tablets we hold. They want us to live on; they want us to work with them . . . We do have a choice, however,’ and he glanced around, almost as furtively as Parz had, Mara thought. ‘Callisto.’

			‘What?’ Mara struggled to recall the name’s significance.

			‘The moon of Jupiter?’ Juq asked eagerly.

			‘Yes, the moon of Jupiter – and a hideout, for us. There’s a man called Reth Cana who, under cover of a science station, is providing refuge from the Qax regime – refuge for the likes of us. That’s one choice . . .’

			Mara shook her head. ‘No. I’m no planetary traveller. This is my home, for better or worse. This is where I will live—’

			‘And die?’ Chael said gently. ‘Well, that is another choice. We could simply see out our time and slip away – that’s if rebel assassins don’t hit us first. The final alternative is to live, on and on.’

			‘In the service of the Qax? In which case we would face the same moral dilemmas we always have,’ Mara said. ‘By administering the cruelty of the new regime, perhaps we could find a way to alleviate it. But now there’s another reason to survive.’ Mara looked bleakly at her brother-in-law, at her son. ‘Some day the Qax Occupation will be lifted. And when humans run their world again, there will be a reckoning. A reckoning for us, and what we do next – what we have done already. You, Chael, for doing so much to assemble this Endurance project, to promote it. Myself for standing by when perhaps I could have stopped it.’ She touched her son’s hand. ‘And you, you foolish, silly boy.’

			To Mara’s horror, Juq looked petulant, defiant, almost as if he might burst into tears. ‘But, Mother, it was wonderful. Such fun. It was glorious! Why, anybody would have . . . I meant no harm. You know me! I never meant anybody any harm.’

			She pulled back. ‘You slapped a slave worker. Didn’t you? Perhaps that alone, that one moment, will be enough to condemn you.’ She weighed the tablet in her hand. ‘We have a duty to fulfil: to help our people through the dark times to come, and then, when the light returns, to stand trial for our crimes. Either way it is our duty to survive. Together, then.’

			They took the tablets, Chael first, then Juq, and then Mara, and it was done.

		

	
		
			 

			As Mara had predicted, the Qax were eventually forced to loosen their grip. And a traumatised humanity launched a new thrust to the stars. 

			The Third Expansion of mankind was the most vigorous yet, and, under a unified, highly ideological government called the Interim Coalition of Governance, the most purposeful. As the Expansion unfolded, humanity once more encountered alien kinds, and re-engaged in wider Galactic history – and this time as conquerors.

			It was only a little more than ninety years after the liberation from the Qax that another first contact, of devastating significance, was made.

			The wars with the Silver Ghosts would span more than two thousand years.
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			Donn’s mother’s screaming filled the lifedome. ‘He’s gone. The Ghosts have taken him. Lethe, Benj is gone!’ 

			Shocked awake, Donn Wyman grabbed a robe and ran out of his cabin. 

			His mother and father were outside Benj’s cabin in the plaza, in their sleep clothes, clinging to each other. The cabin door was open, and Donn could see at a glance that the room was empty. Only seconds after wakening, he had a sickening, immediate sense of what was wrong. The abduction from out of the heart of his home was bewildering, as if part of reality had been cut away, not just a human being, not just his brother.

			‘Now, Rima, don’t take on.’ Donn’s father, Samm Wyman, was trying to calm his wife. He was a careworn man, slight of build and with his family’s pale-blue eyes. Donn knew that spreading calm was his father’s fundamental strategy in life. 

			But Rima was struggling in his arms. ‘He’s gone! You can see for yourself!’ Her hair was wild, her face-tattoos unanimated, just dead black scars on her cheeks.

			‘Yes, but you’re jumping to conclusions, you always think the worst straight away . . .’

			She pushed him off. ‘Oh, get off me, you fool. What else could it be but an abduction? If he’d gone out through the ports the lifedome AI would know about it. So what good is being calm? Do you think you can just wish this away?’

			Donn said uncertainly, ‘Mother—’

			‘Oh, Donn – help me look. Just in case he’s somewhere in the dome, somewhere the AI hasn’t spotted him.’

			Donn knew that was futile, but they had to try. ‘All right.’

			Rima snapped at her husband, ‘And you find out if he’s anywhere else on the Reef. And call the Commissary. If the Coalition are going to meddle in our affairs they may as well make themselves useful. They could start by finding out where every Ghost on the Reef was last night – and the Silvermen.’ 

			She stalked off and began throwing open doors around the rim of the plaza. The household bots followed her, their aged servos whirring.

			Samm eyed his elder son. ‘I already called Commissary Elah. Who knows? Maybe those Coalition goons will be some use for once. She’s just taking out her anger on me, and she’ll take it out on you too before she’s done. It’s her way. Don’t let it upset you.’

			‘I won’t, Father. But this is bad, isn’t it?’

			‘I’m afraid so, son. Go on, get searching.’

			Donn cut across the centre of the plaza, the lifedome’s central floor space. Much of it was given over to green, for the crew of this old ship, his mother’s distant ancestors, had crossed the stars with a chunk of forest brought from Earth itself, a copse of mature trees, oak, alder and lime, old enough to have wrapped thick roots around the struts of the lifedome’s frame. But Donn, twenty-five years old, had never been to Earth, and to him the trees were just furniture.

			Of course there was no sign of Benj. Why would he have hidden away among the trees? Benj, at twenty-one, liked his comforts. And even if he was here, the AI’s surveillance systems would have known about it. Donn gave up looking, and stood there, helpless.

			Something whirred past Donn’s face, tiny, metallic. It was a robot insect. And a fine spray of water descended on him. He lifted his face and saw droplets condensing out of the air, an artificial rain born in the summit of the lifedome and falling all around him. Above the rain the transparent dome showed a star field that had barely changed for centuries: the Association, a cluster of stars dominated by the Boss, a single monstrous star a million times as bright as Earth’s sun, an unforgiving point of light. He was getting slowly wet, but he didn’t mind; he found the sensation oddly comforting on this difficult morning.

			‘Beautiful, isn’t it? The star field.’ 

			The smooth voice made him start. He turned. 

			Commissary Elah stood beside him. Her eyes were large and dark, her gaze fixed on his face, calculating, judgemental. Taller than Donn, she was dressed in a Commissary’s floor-length black robe, a costume so drab it seemed to suck all the light out of the air. Her scalp was shaved, a starkness that emphasised the beauty of her well-defined chin and cheekbones, and her skin gleamed with droplets of the artificial rain. Donn had no idea how old she was. 

			‘I didn’t mean to startle you,’ she said.

			Something about her made Donn pull his robe tighter around his body. ‘Commissary. It’s good of you to have come out so quickly. My parents will be reassured—’

			‘I hope so. I’ve brought some specialist help. A woman called Eve Raoul – a Virtual, actually, but quite expert. This is what we’re here for, the Commission for Historical Truth. To help.’ Her accent sounded odd to a Reefborn, slightly strangulated at the back of the throat – an accent from Earth. ‘The Coalition understands.’

			‘I suppose it must,’ Donn said. ‘If it seeks to rule.’

			‘Not to rule,’ said Elah gently. ‘To join all of scattered mankind behind a common purpose. And by helping you sort out issues like this with the Ghosts—’ 

			‘Nobody knows for sure if the Ghosts are behind these abductions.’

			She eyed him. ‘But the Ghosts aren’t denying it. Are you loyal to the Ghosts or your family, Donn Wyman?’

			‘I—’ He didn’t know what to say to that direct question; he didn’t think in such terms. ‘Why must I choose?’

			She reached out with a pale hand and stroked the trunk of an oak tree. ‘Remarkable, these plants. So strange. So strong!’

			‘They are trees. Don’t you have any on Earth any more?’

			She shrugged. ‘Probably. In laboratories. The Earth has other purposes now than to grow trees.’ She glanced around. ‘You know, I’ve visited your Miriam Berg several times. But I’ve never stood in this very spot, beneath these trees. Trade, your profession, isn’t it?’

			‘I’m an inter-species factor. Specialising in relations with the Ghost enclaves—’

			‘It’s all so deliciously archaic. And anti-Doctrinal, of course, your way of life, your ship’s existence, its very name, all relics of a forbidden past!’ She laughed. ‘But don’t worry, we’ve no intention of turning you out summarily. All things in time.’ She pushed at the earth, the grass, with a bare foot. ‘We’re on the ship’s axis here, yes? Over the spine. Your mother’s family came to the Reef in this ship, didn’t they, a thousand years ago? I imagine there are access hatches. Is it possible to reach the drive pod from here?’

			‘That’s nothing to do with you.’ Samm came bustling up. Beside Elah’s cool composure, his father looked a crumpled mess, Donn thought, his hair sticking up like the grass under their feet, his face shining with the sweat of sleep. 

			‘I apologise,’ Elah said easily. ‘You did invite me here.’

			With his arms outstretched, Samm escorted her away from the copse. ‘To help with looking for Benj. Not to go snooping around the Miriam.’ But as she walked with him he backed off, nervous of offending this agency, the Commission for Historical Truth, newly arrived from Earth, which insisted on its right to take over all their lives. ‘We’re all distressed.’

			‘I understand . . .’

			Donn lingered for another few seconds under the artificial rain. He wondered why his father should care about the Commissary, or any Coalition agent, snooping around this thousand-year-old heap of junk. Maybe he had trade goods tucked down there in the ship’s spine – given the Coalition’s new tax codes, Donn thought was quite likely – but if so he couldn’t have signalled it any more clearly. Not subtle, Donn’s father, whatever other qualities he had.

			But as Donn stood there the complexities of Reef politics faded, and the reality of his brother’s loss crowded back into his head, the true story of the day. 

			For months the abductions had been an arbitrary plague. Nobody could rest, for at any moment you could be taken too, from the most secure place. What a horror it was. And now it had come here, to his own family. He wondered, in fact, how it was he felt so calm himself. Shock, perhaps.

			He trailed after his father, and the Commissary. And in a lounge at the edge of the plaza, he found a Virtual woman trying to console his mother.

			 

			‘Before I died, I spent most of my working life exploring the principles of remote translation systems . . .’

			The Virtual visitor sat beside Rima on a couch. Donn’s mother’s face was twisted with grief and anger. Bots hovered before them, bearing trays of drinks and pastries – breakfast; it was still early. 

			The visitor was slim, modestly dressed in a pale-blue coverall. Her hair was grey, and she pulled at a stray lock of it absently. Donn had never seen anybody with grey hair before, though he knew it had once been the default shade for the ageing. Evidently the visitor’s projection was good enough to fool the serving bots, but Donn observed that her interfacing with the chair wasn’t quite right, and a haze of tiny pixels shimmered around the underside of her legs.

			Rima asked, irritated, impatient, ‘“Remote translation systems”?’

			Commissary Elah said, ‘Teleportation, to you and me. Donn Wyman, meet Eve Raoul. The expert I told you about.’

			Eve stood. Donn clumsily offered this Virtual visitor a hand to shake. She bowed, apparently unoffended. ‘I’m sorry to meet you in such circumstances.’

			‘Eve Raoul,’ Samm said. ‘Do you have a connection to the Raoul, Jack Raoul, of the Raoul Accords?’

			The Reef was one place where, for a long time, Ghosts and humans had managed to live together, more or less peaceably. The Raoul Accords, a coexistence agreement only recently abandoned under pressure from the Coalition, had been much admired here. And Jack Raoul himself was well remembered, a hero for the Reef’s multi-species community.

			‘Jack was my husband. I died before him.’ She gestured at her slim body. ‘It’s thanks to him that this representation was reconstructed from my old Notebooks. He liked to have me around in person to counsel him about quantum mechanics and the like, in the course of his work. And in the work he did, his dealings with the Ghosts, there was a lot of that kind of discussion.’

			Elah said, ‘Eve is a specialist in the sort of technologies that seem to be deployed here – abduction through some sort of teleport device, apparently. And so we employ her to offer advice and counselling to relatives of abductees.’

			‘“Counselling”,’ said Rima, sceptical. ‘Jack Raoul died eight years ago.’ She glared at Elah. ‘Or rather he was executed for his “crimes”. He was pretty old by that time, wasn’t he?’

			‘Over two hundred years old,’ Eve said softly. ‘He left my Notebooks to the Commission, and to the Ghosts—’ 

			‘He must have loved you,’ Donn blurted. 

			But Eve grimaced. ‘I was his legacy to an alien species. That tells you all you need to know about what it was like to be loved by Jack Raoul. However, here I am. And, since I know you’re thinking it, it’s a hundred and fifty years since my own death.’

			Rima snorted. ‘Then what use are you? How can these Notebooks of yours be up to date?’

			‘It’s the best we have,’ Elah said sternly. ‘Rima, much human knowledge was lost during the Qax Occupation of Earth. That was a deliberate policy of the occupying power, in fact. They called it the Extirpation. One of our purposes in recontacting lost communities like this one—’

			‘We weren’t lost,’ said Donn. ‘We knew where we were.’

			Elah ploughed on, ‘Our purpose is to reacquire such lost knowledge. And Eve and her Notebooks are a treasure. It’s good of her to work with the Coalition, especially after the difficulties surrounding her husband’s case.’

			Eve ignored this barrage of euphemism. ‘I have to tell you, though,’ she admitted, ‘that I may not be much help at all. Human technologists have never got very far with teleportation. How could a teleport device work? Perhaps by scanning the position of every particle in an object, you might think. That information could be transferred somewhere else and a copy constructed of the original, exact down to the last electron.’ 

			Donn frowned. ‘But that couldn’t work. The Uncertainty Principle – you can’t specify a particle’s momentum and position precisely.’ 

			‘Correct,’ she said approvingly. ‘In quantum mechanics such quantities as position are derived from probabilistic wave functions – mathematical descriptions that underlie all reality. But the Principle says nothing about transferring exact data about the wave functions themselves . . . That was the approach I was working on, before I died.’

			Samm asked, ‘What about Ghost technology?’

			‘My husband, in the course of his career dealing with the Ghosts, came across one example of a teleport-like device. It was all to do with breaking up electrons: dividing indivisible particles.’ 

			They looked at her blankly.

			Eve said, ‘Look – an electron’s quantum wave function is spherical, in its lowest energy state. But in its next highest energy state the wave function has a dumb-bell shape. Now, if that dumb-bell could be stretched and pinched, could it be divided? If so, when the function collapses, it could be as if an electron leapt instantaneously from one bubble to another.’

			Rima was fighting her way through this fog of words. ‘Why are we talking about this? Is that how the Ghosts took away my son?’

			‘No,’ Eve said regretfully. ‘I’m sorry. The sort of processes I’ve described would leave behind physical traces. Various exotic particles which your ship’s AI would have detected. We’re investigating every case of abduction. I’m hopeful that when we do start to turn up physical evidence of some kind—’

			Samm said suddenly, ‘What about supersymmetry?’

			Rima shook her head. ‘What?’

			‘Another corner of physics. Just an interest of mine . . . Have the Ghosts worked with that?’

			‘Not that we know of,’ said Eve.

			Rima glared at her husband. ‘He’s talking about his family legend. An ancestor, a crook called Joens Wyman, who supposedly came here with some fancy super-spaceship. And one day Joens’s legacy will save us all, won’t it? And now my son is missing – oh, don’t waste time, you fool.’

			Donn felt he had to say, ‘Everybody keeps saying it’s the Ghosts. We don’t even know if it is the Ghosts behind these abductions.’

			Rima said bitterly, ‘Oh, of course it’s the wretched Ghosts. Everybody knows it.’ She glanced upwards at the Boss, the gleaming, dominant star which cast shadows even here inside the lifedome. ‘I grew up thinking the Ghosts were all right. But things have changed. They’re up to something. Everybody knows that. They say there’s a new sort of Ghost up there, deeper in the Association. A Seer, who can see into past and future.’

			‘Now, that’s all rumour,’ Samm said. ‘Gossip. Trouble-making—’ 

			‘No wonder they can take away our children, if that’s true. Because if they can see into the future they could sneak in here with one of those Silvermen of theirs—’

			‘Oh, Rima,’ Samm said, distressed. 

			Eve said uncertainly, ‘Getting back to teleportation—’

			‘What use are you?’ Rima snapped. ‘You don’t know anything. You’ve said so.’

			Elah said smoothly, ‘She’s here to assure you that the Commission is doing all we can—’

			Rima got to her feet and pointed. ‘And I suppose you brought that with you to reassure me as well.’

			They all turned. 

			A Silver Ghost hovered in the plaza, only paces away from them. It was a mirrored sphere, quite featureless, a mercury droplet as tall as a human. It shifted a little as it hovered just above the floor, as if its immense bulk could be pushed by the breezes of the air conditioning. 

			‘You took him,’ Rima said. ‘You took my son.’

			Samm tried to get hold of his wife. ‘Rima, be calm—’

			But she shook him away. ‘What have you done with him?’ She ran at the Ghost, her fists flailing. Her hands passed through its hull, scattering silvery pixels. Just another Virtual, Donn realised. The Ghost hovered impassively. Samm pulled Rima away. ‘Give him back,’ she begged. ‘Oh, give him back!’

			Eve Raoul stood, obviously distressed, as if she longed to help. But she was a simulation; she could not even touch Rima. The Commissary simply watched, cold, observant. Donn was hot with anxiety and embarrassment.

			The Ghost said: ‘I apologise for the intrusion. I am the Sink Ambassador.’

			Samm snapped, ‘The what?’

			‘The Heat Sink, Father,’ Donn said. ‘Which is the sky, to them. He’s their Ambassador to the sky.’

			The Ambassador said, ‘Eve Raoul – it is good to see you again.’

			‘I wish I could say the same,’ Eve said.

			Samm, bewildered, tortured, looked from one to the other. ‘What do you want, Ghost?’

			The Ghost rolled. ‘Donn Wyman, we need your help.’

			 

			The Sink Ambassador said there was trouble in a bar called Minda’s Saviour, set in an old generation starship near the heart of the Reef’s three-dimensional tangle of ships – a Silverman, in some kind of trouble. 

			Commissary Elah faced the Ghost Virtual. ‘Ambassador to the Heat Sink, you call yourself.’

			‘Yes.’

			‘I take it you know Eve through Jack Raoul?’

			‘I worked with Jack Raoul on many complex and demanding issues. I like to believe we were friends, Eve and I, and Jack and I.’

			Elah laughed at that, the idea that humans and Ghosts could be friends. ‘And now you consult Donn Wyman. He’s just a factor, a trade negotiator.’

			Donn felt dismissed, vaguely insulted. 

			The Ambassador said, ‘Since the collapse of the old Raoul Accords the legal interface between Ghost and human communities has been shredded. But humans like Donn, and Ghosts like myself, must work together over trade. The Ghost enclaves here could not survive without trade. And individual contacts made in such circumstances serve well in trying to resolve other issues as they arise—’

			‘There is no need to call on a mere factor,’ Elah said. ‘I am a Commissary. I represent the Coalition, mankind’s highest authority.’

			‘Then it is a good thing that you happen to be here,’ the Ghost said, without a trace of inflection in its artificial voice.

			‘And this is all about a bar? A Ghost artefact, in trouble in a bar?’ Elah laughed. ‘How squalid. How absurd. Such a thing could never happen on Earth.’

			‘Evidently,’ Eve murmured, ‘this is not Earth. This is not a place where the Coalition’s grip is secure. For this is a place where humans and Ghosts still coexist.’

			‘This is stupid,’ Donn said. ‘It’s got nothing to do with Benj.’

			‘But we need you,’ the Ambassador said simply. ‘You personally.’

			‘Go,’ Samm said. ‘There’s nothing you can do at the Miriam, for now. If anything turns up . . .’

			‘Mother?’

			Rima, her face buried in a handkerchief, waved him away.

			 

			So the four of them crowded into the bubble-like transparent hull of the Susy IV, Samm Wyman’s ageing flitter: Donn, Elah, the Ghost, and Eve Raoul. Where the Virtuals brushed against the flitter’s hull they crumbled; Eve Raoul brushed stray pixels from her sleeve like flies. Elah had insisted on coming along, as ‘trouble’ of any sort was now the Commission’s business, and so Eve had to come too – that or be shut down, Donn supposed, as Eve seemed tied to Elah, no doubt through some projection system lodged on her person. 

			You could get from any point to any other on the Reef by walking through the innards of the old ships that comprised this island of life in space, or by walkways and bridges thrown up over the centuries. Donn would have preferred to walk, to burn off some energy. But the Susy would be quicker, and so here they were. 

			The flitter closed up around them, its systems humming, and rose from the Reef of ships into a bowl of stars. 

			Donn peered down as the Reef opened up beneath them. It was a logjam of ships, a roughly lenticular mass with ragged edges. The Boss was a fierce lantern at the zenith, so that the tangle of superstructures cast complex shadows. Many of the ships, like the Miriam, were of the ancient, durable GUTship design, a stalk topped and tailed by lifedome and GUTdrive. But there were more exotic designs, including the old generation starship at the hub of the complex, a frozen ocean of comet ice meant to propel its crew’s descendants to a new world that had never been reached. The Reef was basically a messy human construct. But here and there in its long shadows you could see tangles of silver rope, ships without hulls or bridges or obvious drive units – ships that weren’t of human design at all, Ghost craft.

			And today, ships of the Coalition’s Navy hovered over the crowded craft. They were Spline warships, living ships, balls of flesh studded with sensor mounts and weapons emplacements. They rolled like threatening moons, the green tetrahedral sigil of a free mankind tattooed onto their flanks.

			Elah lifted her face to the light of the brilliant star that hung over all this. ‘I’ve been stationed here a year already, and I just can’t get used to the sky. Strictly speaking the Boss is catalogued as VI Cygni Number Twelve. Did you know that? Recently it’s been flaring – there’s some remarkable imagery; I can show you if you like. And this particular grouping of stars is called the Cygnus OB2 Association. It’s all so different from what you’d see from Earth. That central monster casts shadows light years long from clouds of interstellar dust, shadows distorted by the finitude of light-speed – quite astonishing.’

			Donn was more interested in the cultural side of what she had to say. ‘“Cygnus”? What does that mean?’

			Elah waved a hand, dismissive. ‘An old name from Earth. Pre-Occupation. Its meaning is lost.’

			Donn had never given much thought to Earth, a place remote in space and in history – or it had been, until the Coalition came. ‘Where is Earth, from here?’

			Eve glanced around and pointed. ‘About five thousand nine hundred light years away, thataway. Right around the Galaxy’s spiral arm.’

			‘Can you see the Association from Earth?’

			‘You’d be able to see the Boss with the naked eye if not for dust clouds in the way.’

			‘Humans have travelled far from their origins,’ the Ghost said.

			‘You bet we have,’ Elah said with fervour. She pointed at right angles to Earthward. ‘We’re filling up this spiral arm, and we’re heading that way – towards the Galaxy Core. We’ve already pushed into the next spiral arm inwards, the Sagittarius Arm.’

			The Ghost spoke, its artificial voice sonorous in the enclosed space. ‘And that, of course, is the source of all our trouble.’

			Donn knew it was right. For thanks to the explosive expansion of mankind across the face of the Galaxy, suddenly Ghost communities, overwhelmed, had become alien islands stranded in human space. 

			The Reef had begun as a loose conglomerate of mining and trading groups. As a whole it had moved several times since its formation, embedded hyperdrive engines lifting the whole shebang across light years, always moving further from the Earth, off along the star lanes of the spiral arm. The Cygnus Association had proven a good place for the Reefborn to settle, with plenty of worldlets and asteroids to mine for resources – even a few human colonies, refugees of one calamity or another, to trade with.

			And here in the Association the humans of the Reefborn had forged tentative links with the Silver Ghosts, who were undergoing their own expansion out of the heart of the Galaxy. They had even welcomed small Ghost colonies into the Reef itself. You could say that the Reef culture was a composite of human and Ghost, an experiment in cohabitation. 

			For a time, even after Earth’s new government, the Coalition, had made contact, the Reefborn had profited from trade, being poised on the border between two interstellar empires. There had even been a strange period when autonomous Ghost enclaves had been granted room to live under the new regime: Silver Ghosts living under the nominal authority of the Coalition, a government whose basic ideology was the inevitable victory of mankind.

			But times had changed, and the Coalition’s embrace had become harsh. 

			Those elderly hyperdrive engines had all been confiscated or disabled, for a start, to be refitted into Navy ships. The Reef would never again go jaunting out of human ken into the alien dark. And the Ghosts here had been taxed, marginalised and subjected to discrimination of all kinds. Now, with the crises over the Silvermen and the abductions, the Ghosts’ position was becoming untenable. 

			And perhaps today, Donn wondered, it was all coming to a head, with himself caught mysteriously in the middle of it.

			The Susy began its descent back into the forest of ships.

			 

			Minda’s Saviour: the bar announced its name in signs written in several human languages, and Donn had once been shown how the name was inscribed in electromagnetic patterns invisible to human senses but vivid to a Ghost. There was even an image, painted rather than Virtual, of a human girl accepting the gift of a Ghost’s own hide. All this was based on a story three centuries old, that the first contact between humans and Ghosts had involved a young girl who had been saved from freezing by a Ghost sacrificing its own life for hers. But the official Commission line was that the Minda story was just Ghost propaganda. 

			Inside, the Saviour was basically a bar, selling intoxicating chemicals of various kinds diluted by the ice of a comet that had once orbited Sol. But there was also a kind of mudbath, salty and warm, meant to accommodate Ghost patrons. The light in this corner of the bar came not from the usual hovering light-globes but from glowing ropes draped from the ceiling: Ghost technology. 

			There was no Ghost in the mudbath today, no Ghost in the bar save the Virtual projection of the Sink Ambassador – and a Silverman, standing like a chromed statue in one corner, confronted by an angry human crowd. 

			They weren’t actively doing anything to it, not touching or harming it in any way. Yet they surrounded it, sitting silently, defiantly drinking the Navy drink called Poole’s Blood, walling in the Silverman with human flesh. Donn knew some of these people. Here was Bareth Grieve, one of the Reef’s elders, a friend of his mother’s and a member of the Reef’s Grand Council. This morning Grieve and the rest barely acknowledged him. They were just a mob who had trapped a Silverman.

			Elah was taller than most in the bar, as indeed was Eve. Donn had heard an insulting theory that Reefborn were becoming dwarfed, as populations stranded on islands often were, apparently. ‘What a spectacle,’ Elah said now, looking down on the group around the Silverman with utter contempt. ‘Makes you ashamed to be human.’

			The Ambassador murmured, ‘You can see why we have a problem. These people have been here for hours – and they refuse to release the Silverman.’

			Eve said, ‘And something has been done to that Silverman. Look, Donn – can you see?’

			At first glance the Silverman was typical of its sort: a kind of sketch of a human figure – head, torso, arms and legs, but shorter than an average human – like a statue in Ghost-hide silver. It lacked detail. It had fingers but no toes, no fingernails, no navel, no genitalia, the face just a bland outline, all orifices sealed up save the eyes and mouth. It was identical to the rest of its kind, just as every Ghost looked the same as every other. But this one had a sort of collar around its neck, of some heavy blue metal.

			‘That doesn’t look like Ghost technology to me, that collar,’ Eve murmured. ‘That’s human. They’ve done something to this thing. What, though?’ She snapped her fingers, and a data slate appeared in her hands. 

			‘It is an eerie construct, a Silverman,’ Elah said. ‘Look at it, all but faceless, expressionless, walking among us . . . And if you were going to develop a weapon to penetrate a society like this, an assassin to work in a human environment of rooms and corridors, a human shape is exactly what you would give it. It’s not surprising people are wary, especially in a politically underdeveloped society like this one.’

			Donn bridled at her casual insults. 

			But the Silvermen were odd. They had only been appearing on the Reef since the arrival of the Coalition, as relationships between the Ghost and human communities on the Reef had steadily deteriorated. They wandered the Reef’s corridors and haunted its bars and libraries, theatres and forums, even its churches. They stepped out of the way of humans. They would tolerate being touched, their silver flesh poked by curious children. They would speak if spoken to, answer questions if asked, although only of the most direct sort. But they volunteered nothing. They didn’t do anything. They just looked.

			The Silvermen were a strange, eerie, uncomfortable presence. And they simply showed up, appearing as suddenly and as randomly as the human abductees disappeared. The Silvermen were anti-abductees. 

			And they were clearly Ghost artefacts, for that silvery flesh was Ghost hide.

			The Sink Ambassador asked, ‘Why are these people doing this?’

			‘Maybe this is punishment,’ said Donn. ‘For the abductions. People want something to hit back at.’

			‘They are not harming it.’

			‘No, but I wouldn’t like being trapped like that. Pinned up against a wall, ignored.’

			‘A human sort of harm, then. To learn such lessons is the Silverman’s purpose. So I believe.’

			Donn stared at the Ghost. As far as he knew, this was the first time any Ghost had discussed a ‘purpose’ behind the Silverman visitations. 

			Elah, naturally, had overheard too. ‘It’s here to learn, you say.’

			‘I speak at second-hand,’ the Ambassador said. ‘You know that Ghost society is not like yours – not hierarchical – our society is like our bodies, an embracing of diversity. But I believe that the faction behind the Silvermen intends them as an experiment to learn more of humanity.’

			‘By sending these homunculi among us as spies,’ Elah said.

			‘Not that. The way each of us thinks is shaped by how we sense the universe, how we experience it and manipulate it; we are our bodies as well as our minds. We understand what you are doing,’ it said bluntly to Elah. ‘Your Coalition and the galactic Expansion it is driving. We do not understand why you do this. Perhaps your restlessness is something to do with your ape anatomy, your manipulating hands, your heritage of the trees and the savannah.’

			Elah laughed. ‘You insult us without even trying, don’t you? So do you think your experiment has worked?’

			The Ghost admitted, ‘I don’t believe we anticipated the hostility they have encountered.’

			Donn said, looking over at the Silverman, ‘It isn’t human enough, perhaps.’

			Elah said, ‘In some corners of this Reef people gang up on the Silvermen and dress them up in clothes! All to reduce that feeling of otherness about them. And in other corners the Silvermen are insulted, abused – especially by the families of the abducted. There’s never been a physical attack before, however.’ She faced the Ambassador. ‘If you want us to help you, Ghost, you need to be honest with us. How are these homunculi being planted in the Reef? Is it through some teleportation mechanism? And is it the same mechanism that is used to abduct humans from the Reef?’

			Again that long hesitation. ‘There is another faction – its motives are noble—’

			‘Tell us, Ghost!’

			‘Yes,’ it said softly. 

			Donn blew out his cheeks. ‘I never heard it confirmed before, about the abductions. That the Ghosts really are responsible.’

			Elah said stonily, ‘Are you disappointed?’

			‘Yes. Because it means all the paranoids were right – all those who swallowed your anti-Ghost propaganda, Commissary.’

			‘Don’t push your luck, boy,’ she murmured.

			‘It does explain what they’ve done to that wretched Silverman over there,’ Eve said now. ‘I’ve been running some tests.’ She showed them a slate of results that meant little to Donn.

			Elah nodded. ‘That collar they stuck on it is full of processors. It’s a sentience booster.’ She smiled at Donn. ‘Do you see? This lynch mob have made the Silverman smarter. More self-aware.’

			Donn frowned. ‘Is that legal? And, why?’

			‘I don’t think the law matters much here. And as to why – isn’t it obvious? Yelling at those other dim homunculi was no longer enough to get rid of the rage. They made this creature smart enough to understand what it was suffering, what its perceived crime was. And who knows what they have planned for it once this long vigil is done? Can’t you see the logic, Donn Wyman?’

			At the sound of Donn’s name, the Silverman turned. It had been the first movement it had made since Donn and the others had walked into the bar. ‘You are Donn Wyman?’

			‘Yes,’ said Donn uncertainly.

			The Silverman walked straight towards Donn. It had to push through the barrier of drinkers, knocking a couple of men aside. Some of them got to their feet to challenge the Silverman. ‘Don’t you take another step, you Ghost monster—’

			But Elah raised her hand, a halting motion. The men glowered, but stood back. The Reefborn had quickly learned to recognise the authority of a Commissary. 

			The Silverman stood before Donn. It came up to his chest, like a boy dipped in chrome. Even its eyeballs were silvered. ‘We need your help.’ Its voice was identical to the Sink Ambassador’s.

			The Ambassador said, ‘This is why I called you here, Donn Wyman. It has been asking for you, specifically. It’s not very articulate, but it does seem to know what it wants.’

			‘Sorry,’ said the homunculus.

			‘For what?’

			‘For this.’ The Silverman reached up and wrapped its arms around Donn’s waist, a powerful, cold, unbreakable hug.

			And the bar, the Commissary, the Ghost – all vanished.

			 

			No air.

			His chest felt as if it would explode. 

			A raw sky, star-littered. Ice under his feet, hard, sucking the heat out through his thin boots. The Silverman’s face before him, filling his vision, chromed eyes frosting over.

			No air! He opened his mouth. Air gushed from his lungs, a shower of crystals. But when he tried to breathe in, there was nothing, no air. He was drowning in vacuum. His eyes filmed over. He could not blink. Pain stabbed in his ears.

			Still the Silverman held him.

			Machinery flashed, a blade, spinning in vacuum silence. The Silverman, cut, shuddered and fell away.

			Donn was released. He was still standing. But he was dying, he knew. He tried to call for his mother. He tried to call for Joens Wyman, his lost grandfather in his magic ship, who in stories of his childhood would scoop him up and save him from danger. His vision blackened. He felt himself stagger.

			Somebody stood before him. Short, slim, a girl perhaps, wrapped in a silver suit, her visor translucent. She held a weapon, and a mass of silver cloth. She threw the cloth at him. It closed up around him, shutting out the stars. 

			Air flooded into his lungs. He gasped, and nearly fell. The silver material was squirming around his body, sealing itself up, forming sleeves and leggings. A panel before his face began to clear. 

			The woman’s face hovered before him. ‘If you want to live, run.’ Her voice whispered in Donn’s ears. She turned away.

			He ran, following her. But even as he staggered over the ice, utterly bewildered, the face of the girl stayed in his mind, delicate, beautiful, twisted in a snarl of anger.

			 

			His first few steps were like trying to walk in a deflating balloon. But gradually, step by step, it got easier, because the blanket was knitting itself up around him, the seams becoming finer around his limbs, the joints at his hips, knees, shoulders, elbows becoming more flexible. It was unlike any human engineering, silvered on the outside and oddly skin-like on the inside where it was in contact with his clothes, his flesh.

			He knew what this was, what it must be. It was the hide of a Silver Ghost. And if he now possessed this hide, then surely there was a Ghost somewhere that lacked it.

			He ran on, stumbling. 

			Wherever he was, gravity was high, a bit higher than the Earth standard maintained by the Reef’s inertial fields. The sky above was black, littered with stars. Most of the light came from one brilliant star directly above his head, a bright pinpoint source. Surely that was the Boss; surely he was still in the Association. It seemed brighter than he remembered, and he thought he saw a splinter of light coming from it, some immense flare. Perhaps he had come closer to the Boss, then, deeper into the Association. But other than that—

			He tripped on something, a ledge sticking out of the ice, and fell flat. He lay there, bewildered, winded. 

			He lifted his head. The girl was running on. Vapour exploded upwards around her, a sparkling fountain with every footfall. ‘Wait,’ he called. ‘Please.’ 

			She ignored him. 

			He had no choice but to follow her. He dragged himself to his feet. His chest, where he had hit the ground, felt like one vast bruise. He stumbled on.

			He came upon structures, just bits of stone wall sticking out above the ice. The remains of a city? There was nothing like a human geometry here, no right angles among these bits of straight line. And he ran through a patch of some softer frost, lying over the water ice that gathered in the lee of the low walls. It sparkled around his footfalls, evidently vaporised by waste heat. When he looked back he saw traces of green in the boot prints, which faded as suddenly as they had come.

			He came to a hole in the ground, a well, ragged and dark. 

			The girl was waiting here. She said, ‘You’ve seen the flowers.’

			‘What flowers?’

			‘Look at this.’ She lifted something up. It was like a human arm, small, the size of a child’s, with a perfectly formed hand. Done in silver, it was like a bit of a broken statue. 

			‘It’s the arm of a Silverman,’ he said.

			‘Correct. The one that carried you over. The little bastard got away, but I hurt him. Watch this.’ She took a knife from her belt and stabbed the arm, slitting its silver skin from the base of the wrist up through the pit of the elbow to where it had been severed. Then she hauled at the skin, briskly peeling it off. What was exposed was bloody and steaming. Without the containing skin it fell apart into individual creatures, blood-red and worm-like, some of which wriggled feebly, still alive, even as they froze. The girl dropped all this on the ground. A cloud of vapour rose up, quickly freezing to ice and falling back. 

			And all around the bloody mess, green things blossomed, a kind of moss, what looked like shoots of grass, even a kind of flower that fired off seeds like a miniature cannon. But the heat was evanescent, and the living things quickly shrivelled and died.

			‘They wait for a bit of heat. Billions of years if they have to. And when it comes they take their chances. The story of all life, isn’t it?’

			‘Who are you?’

			‘I don’t have a name.’

			He did not recognise her accent. It was flat, toneless. ‘Everybody has a name. My name is Donn Wyman.’

			‘I only have the number the fatballs gave me. I am Sample 5A43 Stroke 7J7 Stroke—’

			‘We call her Five,’ came a male voice, perhaps somebody down in the well. ‘Quit showing off, Five, and get down here.’

			Five grinned at Donn. ‘All right, Hama.’ She kicked apart the bloody mess on the ground and made for the hole, climbing down easily.

			Donn saw there were handholds cut into the water-ice wall. He followed with more difficulty, not trusting the grip of his Ghost-hide gloves, which continued to mould themselves around his fingers. 

			Some way down they came to a membrane, stretched across the well. The girl just dropped through this, so he followed. The membrane opened up around him, clinging closely like the meniscus of some high-surface-tension fluid; it was a tight band passing up the length of his body.

			Beneath the membrane he reached the bottom of the well. He was in a kind of cellar, walled by rock – or maybe it was a natural feature, a cave. He had never visited a planet and knew nothing about rock formations. The walls were draped with silvery blankets, what looked like more Ghost hide. On some of them tetrahedrons had been crudely scribbled, the sigil of free mankind. The light came from lengths of silvery, shining cable that had been draped over the walls, crudely nailed into place: Ghost technology, evidently stolen. He saw low corridors cut into the rock, leading off into the dark. 

			Evidently this was a shelter, a habitat, under the ruins of an alien city. 

			And there were people here – not many, maybe a dozen. Some wore suits of Ghost hide, their hoods pushed back. Others went naked. They sat in small groups, eating from silvered bowls, or they slept on ledges. One woman nursed an infant at her breast. They were all ages, from the infant up through adulthood to old age. Some glanced incuriously at Donn, standing there in his Ghost-hide suit; others didn’t bother looking around at all.

			The girl, Five, stood before him. She had pulled back the hood of her own suit. She rapped at his translucent visor with her fingernail. ‘It’s safe to come out of there. We have warmth and air, thanks to the fatball hide panels.’

			‘I don’t know how.’

			‘You just pull.’ 

			She took hold of the hide over his cheeks, and hauled. His hood split open easily, sundering right down the middle of his visor. Warm, fuggy air washed over him; he smelled farts and sweat and piss, and a food smell, something like boiled cabbage. 

			‘Welcome to the rat-hole,’ Five said.

			With her help he pulled the rest of his suit away. When he was done, standing there in the clothes he had worn in Minda’s Saviour, a man approached him. He was naked, and Five was stripping down too. The man was short, his head shaved, and his body was scrawny, his ribs showing. He looked like a typical earthworm, Donn thought. 

			‘I am Hama Belk,’ he said. It was a Coalition accent. ‘You can see we go naked in here.’

			‘I think I’ll keep my clothes on, for now.’

			Five shrugged. ‘Suit yourself. We don’t wear clothes because the fatballs don’t bother with clothes for their Samples, so there’s none to steal. Unless you feel like robbing a virgin Sample. That’s been known.’ Her face was as hard as her language. 

			She had short-cropped blonde hair. She was slim, her body wiry and supple; it was hard to tell how old she was – no more than eighteen, nineteen surely. She had obviously been badly damaged, in her short life. Donn felt sorry for her – a ridiculous reaction in the circumstances. 

			He said, ‘“Steal”? “Rob”? Is that how you live?’

			‘This is Ghostworld. We are all escaped Samples.’ She gestured at the nursing mother. ‘Or the children of Samples. We came here with nothing. All we have we steal from the fatballs.’

			‘You mean the Ghosts, don’t you? And you steal what – their very hides?’

			Five snapped, ‘We have a way of things here, virgin. You were saved by a Ghost hide. Now you must save in turn. You must kill a fatball and strip it of its hide, when you get the chance. Carry it with you, and save another if you can.’

			He recoiled. ‘I work with Ghosts. Look, my name is Donn Wyman. I work as a factor on the Reef – that is, I develop trading relationships with the Ghosts. Perhaps I—’

			‘I don’t care what you do, or did. None of that matters now, your old life. You’ve died and been reborn. Now you’re just another Sample, like us. You don’t even have a number, as I do, since you weren’t processed by the Ghosts before you were liberated.’

			‘Samples. Numbers.’ Donn saw it now. ‘This, wherever I am, is where you go when you’re abducted.’

			‘You’ve got it,’ Hama Belk said. ‘Just as the snatching is random, so is the depositing. Usually you end up in a processing chamber, surrounded by a thousand Ghosts. That’s what happened to me before the rats busted me out. Others end up on the surface, exposed – evidently the transfer isn’t a hundred per cent reliable. There are places where the strays end up, and we wait for them, with blankets; that’s how Five found you.’

			‘How does it work, this transfer, the snatching?’

			‘Well, we don’t know,’ Hama said. ‘Does it matter?’

			‘And those exposed on the surface—’

			‘They die, if they aren’t found in a heartbeat by Ghost patrols, or by us rats.’

			‘Rats?’

			‘Us,’ said Five. ‘Wild humans, living in the cracks. Though I personally have never seen a rat, I understand the concept.’

			‘How come you haven’t seen a rat? Never mind. Have you heard of Benj Wyman? My brother. He was abducted only hours before me—’

			‘No,’ Five said bluntly. 

			‘Look,’ Donn said, ‘you can see there’s been some kind of mix-up. I’m not an abductee, a Sample as you call them. I came here with a Silverman. You saw it. You cut its arm off! Maybe if you hadn’t chased it off – if I could talk to it—’

			Five laughed in his face. ‘Every virgin Sample says the same thing. “I’m not supposed to be here. I’m special, I’m a mother or a father, I have this-or-that back home.”’

			‘How do I get back?’

			She just laughed at him again. She walked away, and knelt down by the nursing mother.

			All at once, the hardness of her manner, the shock of all his experiences that day, hit Donn. He staggered, and stumbled back against the wall.

			Hama grabbed his arm. ‘Here. Sit down. Look, there’s a ledge.’ He handed Donn a silver bowl. ‘Try to eat some of this. It’ll warm you up.’

			‘It’s just so sudden.’ He looked at Hama. ‘I hadn’t even taken in my own brother’s abduction. And now—’

			‘Well, you’ve plenty of time to get used to it. Take the bowl.’ It contained a brownish sludge, like a thick soup. 

			Donn dipped a cautious finger in the bowl and tasted the gloop. It was lukewarm and tasted faintly of mushrooms. ‘More Ghost technology?’

			‘Yes. We just scrape up the green shit from our footsteps outside and drop it in. This is how they feed the Samples. Here, your ears are bleeding.’ He handed Donn a scrap of cloth.

			Donn dabbed at his ears; the cloth came away bloody. ‘I don’t even know where I am.’

			Hama shrugged. ‘None of us do. We’re obviously still in the Association. And this is obviously a rogue planet, far from any sun. But aside from that we can’t tell. After all, as Five said, nobody’s ever been back to tell the tale. We just call it “Ghostworld”.’

			Donn nodded. ‘It seems like a typical Ghost colony world, from what I know of them.’

			‘Yes. We were taught all about Ghosts in our training, on the way here in the Spline ships . . .’

			The Ghosts’ world was once Earth-like: blue skies, a yellow sun. But as the Ghosts climbed to awareness their sun evaporated, killed by a companion pulsar. The oceans froze and life huddled inward; there was frantic evolutionary pressure to find ways to keep warm. And the only way to do that was through cooperation.

			‘That’s the story,’ Hama said. ‘Though many of us in the Commission wonder if this is true, or just some kind of creation myth. Or propaganda. Certainly the thing we call a Silver Ghost really is a community of symbiotic creatures: an autarky, a miniature biosphere in its own right, all but independent of the universe outside. Even the skin that saved you is independently alive.’

			‘Even when you take it from the Ghost, it lives on.’

			‘I wouldn’t be judgemental,’ Hama said evenly. ‘I myself was a clerk in the Commission for Historical Truth, working on the re-education of the Reef population. I come from Mercury, actually, a sister planet of Earth. I hadn’t been on the Reef long before the lottery of the Sampling picked me. But none of that matters now.’ He looked at his hands. ‘All I have here is myself, and those around me. And I do what I must, to stay alive.’

			‘Why do they bring us here? Why the Samples?’

			Hama eyed him. ‘You said you worked with Ghosts. You don’t know? I think it’s because they are trying to understand us, the Ghosts. They fear us, for right now our Third Expansion is overwhelming them. But you can’t defeat what you don’t understand.’

			‘So they take us for study.’ Donn shook his head. ‘But these random abductions, of a child from a mother, a father from a daughter – my own brother was taken. The Ghosts couldn’t antagonise us more if they tried.’

			‘I guess that shows how little they understand us, yes?’

			‘And what about Five, the girl with no name?’

			‘Ah. She was taken as an infant, under two years old I think. As she grew she was surrounded only by Ghosts. The only human she saw was her own reflection in the hide of a Ghost. She grew up thinking she was some kind of deformity, a mutant, disabled Ghost.

			‘Eventually a rat pack broke into her cage. She thought they were as diseased as she was. I think she was raped. She was only thirteen, fourteen. What a welcome to humanity! Somehow she came through that, and emerged as a functioning human being – I say functioning – all she knows is this, life as a rat, and all she wants to do is kill Ghosts.’ He smiled. ‘She’s inventive about it, though.’ 

			Donn watched Five with the mother. ‘I’ll be wary.’

			‘Yes, do. Don’t get any foolish ideas of saving her. And there are worse. Rat packs that prey on humans, other Samples. Even at the moment of abduction.’

			Donn looked at him curiously. ‘And what do you want, Hama?’

			‘I came to the Association to save you, Donn. I mean, all of you on the Reef, living in non-Doctrinal ignorance out here in the dark. If all I can do is live here as if in a guerrilla cell behind the lines, killing a few Ghosts before my short life is over – well, maybe that’s enough. It is my duty to die. A brief life burns brightly. That is the slogan of the Third Expansion of mankind.’

			Donn said carefully, ‘I think I’m more afraid of you than the feral girl over there.’

			Hama laughed.

			Five came to stand over Hama and Donn. Naked, lithe, her body was a pale streak in the silvery light, her nipples hard, her pubic hair a blonde tuft. ‘Rested, are you? We’re mounting a raid. You’re lucky, Donn Wyman. We’ve been planning this one for a while; you’ll be there for the pay-off.’

			Donn made to protest. ‘I only just got here. I need to find my brother – the Silverman—’

			But she was already walking away. 

			Hama nudged him. ‘That wasn’t a request. Come on, on your feet.’

			Donn struggled up, his chest still aching from his fall.

			 

			A party of a dozen adults suited up.

			They clambered up through the airtight membrane into the spectral stillness of the landscape. Donn was shocked that the Boss had shifted in the sky, moving away from the zenith, and the shadows it cast were long. Donn had never before seen a sunset, or a dawn; this was a planet, not an artifice like the Reef. 

			They checked each other’s suits, and were handed weapons. Donn was astonished to be given a spear. Then, following Five’s lead, they set off over the ice. 

			The weapons were mostly crude – spinning blades mounted on poles, or even more primitive than that, daggers and swords, pikes and spears, lengths of barbed wire and ugly tangles of spikes and hooks. But there were a few more sophisticated instruments – a kind of projectile weapon like a bazooka, even what looked like a Qax-era gravity-wave handgun, much repaired, polished smooth by usage.

			They carried these weapons, walking to war.

			‘I can’t believe we’re doing this,’ Donn said, to nobody in particular. ‘We’re like pre-industrial savages.’

			‘I know how you feel,’ said a woman walking beside him. ‘I was a food technician, back on the Reef. I’m the nearest thing to a biologist this little crew has. And a doctor. But by day I’m a spear-carrier . . .’ Brisk, purposeful, she was perhaps forty; she might once have been plump, but now the skin of her cheeks and neck sagged, as if emptied. ‘My name’s Kanda Fors, by the way.’

			‘I am—’ 

			‘We all heard who you are.’ She smiled, a dogged sort of expression. ‘We like to act indifferent. I guess that’s to do with Five’s hold over us. But wait until she’s asleep. We’ll all be at you then, finding out what you know of home, our families. We only get news from Samples. And it’s all one way.’

			With her calm Reef accent she was more like Donn’s family than anybody else he had yet met here. ‘This is real, isn’t it?’ he said slowly. ‘I think maybe I’m working through some kind of shock.’ He looked at the spear he had been given. It was clearly improvised from some ripped-off bit of equipment, not much more than a steel rod with its tip laboriously sharpened. ‘I really am stuck here, at the wrong end of a one-way funnel to this shithole in the ice.’

			Hama Belk said, ‘It isn’t so bad here. It’s not just a scramble for survival, you know. We’re still human. We can still have higher goals.’

			‘Like what?’

			‘Like science,’ Kanda said. ‘At least we can observe what’s around us. There is life here, for instance.’

			‘I saw it. In my footsteps.’

			‘That’s what survives.’ 

			She said that this rogue world must have been detached from its parent star, by a close stellar encounter perhaps, or a gravitational slingshot by a wandering Jovian. 

			‘Any civilisation would have been smashed quickly, by the quakes, the tides, even before the oceans froze over, water ice setting hard as rock. And then the air itself froze out on top of that. But there is life here, still. You saw it in your footsteps. And,’ she said dreamily, ‘there is other life. A more exotic sort, blown in from the stars, cold-lovers, psychrophiles, colonising this cold world . . .’

			‘Psychrophiles?’

			‘Watch.’ She took the index finger of her left hand in her right, and squeezed the fingertip of her Ghost-hide glove. A seam broke, and ice crystals gushed out into the vacuum. She bent and pressed this breach to the frozen ground, just for a second. Then she pulled back her hand and let the glove seal itself up. ‘Ouch, that’s enough, I can do without frostbite. Now, look.’

			Where she had touched, a pit opened up in the ground, the width of a fist, the lip pulling back as if recoiling. The little pit closed up again in a couple of seconds. But when Kanda stirred it with a fingertip, it was broken up, like dust. ‘See that? Ice, permafrost, even rock, broken up to powder.’

			‘What’s going on?’

			Kanda grinned. ‘Cryo-panspermia bugs.’

			There were ways that even terrestrial life could survive at extremely low temperatures. There was always the odd scrap of liquid water even in the coldest ice, in brine pockets perhaps, or in nano-films, kept from freezing through pressure contact. And even on this frozen world there were nutrients, seeping up from the planet’s core, or drifting down from space, comet dust.

			‘At these temperatures you can’t be ambitious,’ Kanda said. ‘You don’t reproduce – well, hardly ever. You don’t even aim to grow much, just repair a bit of cellular damage once every millennium or so. Chemistry can be a help. There is a gloopy, starch-like material called exopolymer that has a way of preventing the formation of ice crystals. To such creatures, even the Ghosts are refugees from a warmer regime, balls of liquid water, like lava monsters. There’s a whole ecosphere here, Donn, that we know hardly anything about. I long to come back here some day and do some proper science . . .’

			‘“Science”,’ Donn repeated. ‘While we march to war.’

			Kanda frowned. ‘Listen, Donn Wyman. You’d better take our miserable little war seriously. Whatever the future of mankind, we need the resources we steal from the Ghosts, or we’d die. Simple as that. So when Five tells you to fight, fight. We don’t have a lot of spare capacity for passengers. Of course she can hear every word we say.’

			Five turned. ‘Yes, though at least the Ghosts cannot hear your pointless babbling. Ever trained to fight a Ghost?’

			‘No.’ The very thought shocked Donn. 

			‘The easiest way to bring him down is just to puncture his hide, and follow the trail of excrement and blood and heat until he dies, which might take a day or two. We’ll show you how to skin a fatball later.’

			‘You’re a monster,’ Donn blurted.

			‘No. I’m alive.’ She smiled at him, her beauty dazzling.

			 

			After perhaps an hour’s walking, only a few kilometres, they crested a frozen ridge. And here Five had them hunch down and approach more cautiously.

			So Donn got his first glimpse of a Ghost city. Sprawled over a valley carved by some long-frozen river, it was a forest of globes and halfglobes draped in a chrome netting. The colony lacked a clear centre, and there was no simple geometry; it looked as if it had grown in place, and perhaps it had. A slim tower dominated, silvered like the rest, with a sharp electric-blue light pulsing at its summit.

			Ghosts streamed everywhere, following their own enigmatic business, like droplets of silver blood flowing through the open carcass of their silver city. The Boss cast highlights from every hide, so that the city gleamed, as if it had been scattered with diamonds.

			Five grinned at Donn. ‘So what do you think of your prey, hunter?’

			‘I’m no hunter. I’m surprised we’re so close to a city.’

			Hama shrugged. ‘We are all escapees from the Sample zoos in that city, or else we were teleported to the ice nearby.’

			Five said, ‘Actually, everywhere on this world is near a Ghost city. The planet is filthy with fatballs, billions or trillions, swarming.’

			That electric-blue light winked mournfully. ‘What’s the tower?’

			‘Well, we don’t know,’ Hama said. ‘Best guess is, it’s a Destroyer tower. The Commission knows of such things on other Ghost worlds.’

			‘Destroyer?’

			‘In ancient times, on their home world, the Ghosts’ ancestors understood full well that a rogue pulsar was destroying their sun. So they venerated the pulsar. They made it a god.’

			Kanda murmured, ‘Actually it’s fascinating. Humans have always worshipped gods who they believed created the world. The Ghosts worship the one that destroyed it.’

			‘Quiet,’ hissed Five. ‘This talk is purposeless.’

			‘Talking is what people do, child,’ said Kanda.

			‘We are not people. We are rats. We are here to fight, not to talk.’

			Donn looked down at the extraordinary, beautiful city in dismay. ‘Fight for what? Resources? Hides, equipment—’

			‘That,’ Five said, ‘and the destruction of the Seer.’

			Donn frowned. ‘What do you know of the Seer?’

			‘Not much more than you do on your Reef,’ Hama said. 

			Five said, ‘The Ghosts talked of it, when I was in their zoos, when they thought I could not understand. Those who dealt with me were far from the centres of power. Yet it exists.’

			‘So what is it?’

			‘We don’t know,’ said Hama. ‘But if the chance arises to destroy it, we should take it. The Coalition’s forces have learned that Ghost concentrations are hard to defeat, short of out-and-out genocide. They lack hierarchies, like human societies, which makes them impossible to decapitate. Usually assassinations are useless. It’s like stabbing a pool of mercury with a fork; it just fragments and runs away. But in this particular case you have this Seer, whatever it is, a source of power. So if we could get to that we could indeed inflict a great defeat in this war.’

			‘We’re not at war,’ Donn said.

			‘Oh yes we are.’

			Five whispered, ‘Let’s move in.’ She waved them forward.

			 

			Donn approached the Ghost city, running at a crouch from one bit of cover to the next, watching the silvered backs of his companions running ahead – silvered as the city itself was silvered, for their suits were made of the same stuff.

			The city itself loomed huge before them now, a sculpture park of mirrored monuments that hovered off the ground, utterly still. Light rope trailed everywhere, linking one floating building to the next, and filling the whole with a silver-grey glow. And Donn heard music. The ground throbbed with a bass harmonisation, as if he could hear the heartbeat of the frozen planet. 

			Five raised a hand to call a halt. They were at the head of a kind of thoroughfare that led into the heart of the city, reasonably clear, reasonably straight. Now the rats got to work, laying barbed wire and spiky obstacles across the smooth surface of the roadway.

			Donn murmured to Kanda, ‘What are we doing?’

			‘Setting traps,’ she replied. ‘Ghosts don’t follow human ideas of geography, you know that. But if they need to evacuate fast, they’ll use thoroughfares like this. In fact, they come swarming along the ground when they’re alarmed. Some primitive instinct, but useful for us. They’ll hit the traps.’

			‘What is going to make them evacuate?’

			Five grinned at him. ‘We are. Come on.’

			Leaving half a dozen hunters behind at the barricade, the rest moved deeper into the city. 

			The crowded net of light ropes grew thicker over their heads. In the complexity Donn saw denser concentrations – nurseries of Ghost sub-components, perhaps, or control centres, or simply areas where Ghosts lived and played – little more than patches of silvery shadow in the tangle. It was characteristic Ghost architecture, vibrant, complex, beautiful, alive, totally inhuman.

			And there were Ghosts all over. They drifted over and through the tangle, following pathways invisible to Donn, or they would gather in little clusters, sometimes whirling in chains like necklaces, apparently for the fun of it. 

			The rats clung to the shadows, out of sight, and Donn followed their example.

			In one place Donn saw an orderly queue of Ghosts, almost like a line of human schoolchildren waiting for a punishment. They filed patiently into a floating dodecahedral box that opened to embrace each Ghost, closed around it, and opened again, empty, ready for the next. There must have been thousands of Ghosts in the patient line, he saw. And as the dodecahedral chamber hovered, far from any building, it was hard to see where all the Ghosts it swallowed were going to.

			He pointed this out to Hama. ‘What’s that?’

			‘I suppose there are two possible answers,’ Hama said drily. ‘I don’t believe it’s  an extermination chamber. Maybe it’s a teleport.’

			The thought excited Donn. ‘Like the Sampling, the abductions. So where are they going?’

			‘We only have rumours,’ Hama said cautiously. ‘Briefings from the Commission before we were abducted, gossip from inside the Ghosts’ zoos . . . It may have something to do with the Seer.’

			‘Or,’ Kanda said, ‘it may have to do with the instability of the star. The Boss – all that flaring. Maybe the Ghosts are trying to mend a failing star . . . That would be their style.’

			The thought staggered Donn.

			‘We know they think big,’ Hama said. ‘Anyhow it makes no difference to us . . .’

			Donn stared at the chamber, avid. For if this was a teleport terminal, it might be a way off this dismal planet. But the dodecahedral chamber wasn’t their destination, and they passed on.

			The party came to a big transparent sphere, apparently pressurised. At the centre of the sphere a big ball of mud hung in the air, brown and viscous. It seemed to be heated from within; it was slowly boiling, with big sticky bubbles of vapour crowding its surface, and it was laced with purple and red smears. Tubes led off from the mud ball to the hull of the spherical pod. Ghosts clustered there, sucking up the purple gunk from the mud.

			Donn crouched with the others, awed. ‘The Ghosts are feeding.’

			‘Yes,’ Kanda said. ‘This is how Ghosts live. Even on their home world, deep beneath their frozen oceans, a little primordial geothermal heat must leak out still, dragging minerals up from the depths. Down there, life forms feed, blind, pale. And the Ghosts feed on them.’ 

			So this mud ball was a kitchen – and no wonder the Ghosts liked a little sea-bottom ooze to play in at Minda’s. ‘What are we doing here?’

			Kanda murmured, ‘This is the warmest place in the city. What we intend to do is release all that heat, dump it into the environment.’

			‘Why?’

			‘We’re going to give them indigestion,’ Five murmured. ‘Positions.’

			The hunters spread out. Their projectile weapons and that antiquated gravity-wave handgun were raised at the feeding pod.

			Five called, ‘Three, two, one.’

			Fire burst from the projectile weapons, and cherry-red starbreaker light ripped from the ancient handgun. The pod’s wall was elastic; it burst like a soap bubble. That big floating mud ball splashed to the ground amid a hail of ice droplets. Steam flashed, instantly frosting. The feeding Ghosts fled in panic.

			And as the mud’s heat was dumped, the ground subsided, a pit dilating open, like an immense version of the fingertip dimple Kanda had made on the walk. It was as if the substance of the world had shrunk back in protest from the warmth, Donn thought. Nearby structures began to slip into the widening pit, or they floated away, gravitational anchors broken.

			Kanda said, ‘We’ve been seeding this whole area with cryo nests for weeks. If you hit the cryos with too much heat they have ways of responding . . .’

			The disruption spread rapidly as buildings further from the imploding centre were hauled over by the disrupted rope tangle. The hunters started to make the damage worse, slashing glowing light cables with their blades.

			Now Ghosts spilled out of the tangle, trying to escape. Just as Kanda had suggested, they fell to the ground, poured down the open throughway and flowed out of the city. And they started to get caught in the traps the humans had set. 

			Five stood in the open. ‘We’ll have fifteen, twenty minutes before they organise to get rid of us. Let’s get this done.’ She raised her spear.

			 

			Donn watched Five slaughter one Ghost. 

			Its skin was already punctured where it was snagged on the barbed wire the humans had set, and air and bloody liquid fountained, crystalline, from its wounds. Now Five leapt on the Ghost, landing sprawled on its hide. Gripping with her legs, she coiled her back upwards, and struck down with a stabbing sword, as hard as she could. Then she slid to the ground, leaving the blade buried up to the hilt in the Ghost’s carcass. But the hilt was attached by a rope to a stake driven into the hard ground, and as the Ghost thrashed, its own motions tore gouges into its flesh. Five lunged again. This time she used a tool like a long-handled hook to dig into the already gaping wounds, and she dragged out a length of bloody rope, intestine perhaps. It coiled on the ground, steaming and quickly freezing. And Five struck again, and again.

			All around Donn, the humans laboured at trapped Ghosts with axes and swords and daggers. Hama and Kanda worked as hard as the rest. One man thrust a kind of lance into the side of a Ghost. Donn couldn’t see its purpose, the wound didn’t seem deep, but it thrashed in agony. Kanda told him it was a refrigeration laser, cannibalised from a crashed Ghost ship, invisibly pouring out the Ghost’s precious hoarded heat. 

			Five approached Donn. She held out the knife to him, handle first. ‘Here. Finish this one. Easy first kill, my treat.’

			Donn took a step forward, towards the Ghost she had eviscerated. He actually put out his hand, holding the knife. He knew this was the only way he was going to survive here. 

			But all the emotions, all the shock of this extraordinary day focused into this moment. He felt detached from the ice world, from the grinning girl before him, detached from it by more than the smear of frozen blood on his Ghost-hide visor. 

			He stepped back. ‘No,’ he said.

			She glared at him. She took back the knife and cut through the Ghost’s trailing intestine with a savage swipe. Dark fluid poured out, congealing onto the ice, freezing immediately. The Ghost subsided, as if deflating. Five faced Donn. ‘I knew you were a weak one, the minute I saw you.’

			‘Then you were right.’

			‘We only survive here by killing Ghosts. If you won’t kill you have no right to live.’

			‘I understand that.’

			She held out her hand. ‘Your suit. Give it back to me. I’ll find a better use for it.’ 

			He found he had nothing to say. He reached up and pinched his hood by the cheeks. One firm tug and all this would be over—

			‘Wait.’ 

			A human being came walking out of the calamitous Ghost city – walking without a pressure suit, of Ghost skin or otherwise. It was Eve Raoul. And a Ghost rolled at her shoulder. It was the Sink Ambassador, Donn knew it must be.

			The rats, Hama and Kanda and the rest, evidently astonished, stood back from their butchery. They were crusted with frozen blood, weapons in their hands. 

			 

			Eve Raoul looked down at her feet. She was up to her ankles in frozen air. The Virtual protocol violations must be agonising for her, Donn thought; it was supposed to hurt if you walked out into the vacuum without a suit. She turned to the Ambassador. ‘I did the job you wanted. I snagged the rats’ attention.’ Yes, Donn thought. As no Ghost, among a million Ghosts, ever could. ‘Let me go now. Please.’

			‘Thank you, Eve Raoul.’

			Eve turned to Donn. ‘Listen to the Sink Ambassador. Do what it says. This is more important than you can imagine . . .’ Her voice tailed off, and she broke up into a cloud of blocky pixels that dwindled and vanished.

			Trembling, exhausted, Donn felt irritated. If they’d let him die it could all have been over in an instant. No more shocks, no more changes, no more choices. Death would have been easier, he felt, than facing whatever came next. He said, ‘How did you know I would be here?’

			‘You are not hard to track,’ the Ambassador said. ‘Your biochemical signature – none of you can hide. Not even you, Sample 5A43.’

			Five flinched. ‘You know where we are, our bunker?’

			‘Of course we do.’

			‘Then why don’t you hunt us down, kill us?’

			‘For what purpose? We brought you here to understand you, not kill you.’ The Ambassador lifted off the ground and hovered over the deflated corpses of its kind, impaled on the crude human traps. ‘We seem to have trouble anticipating such actions as this. We do not think the way you do. I suppose we lack imagination. We try to learn.’

			Donn said, ‘What do you want of me, Ambassador?’

			‘We need your help.’ It was another voice. A Silverman came walking from the chaotic city – the Silverman, Donn saw, the one from Minda’s Saviour, with its human-tech neck band and one arm lopped off above the elbow. 

			Donn stared. ‘Ambassador, since when has a Silverman spoken for the Ghosts?’

			The Ambassador said, ‘Since you made this one as smart as any Ghost. You Reefborn made him intelligent enough to suffer. But sentience always has unexpected consequences. In fact, he has become intelligent enough, and human enough, to be able to anticipate how you will react when you learn what we have been up to here. Donn Wyman, we need you to tell the humans. They would not listen to us. You, though, might be believed.’

			Donn was bewildered. ‘And what have you been up to?’

			‘We will show you. Come.’ 

			The Silverman turned and walked back towards the city. The Ambassador followed.

			Donn saw that they were heading for the dodecahedral transfer station. ‘You want me to get into that thing?’

			‘Yes,’ said the Ambassador.

			‘Where will it take me?’

			‘To somewhere beyond your imagination.’

			‘And what will I meet there?’

			‘The one known in your human rumours as the Seer.’

			Kanda laughed. ‘You lucky cuss . . . Go, man. Go!’

			But still Donn hesitated. ‘I’ll come with you if you let these others go. Not back to their cave under the ice. Send them home. Don’t harm them further.’

			The Ambassador didn’t pause. ‘Done.’

			‘Thank you,’ whispered Hama Belk. 

			Kanda grinned. ‘A brief life, Hama?’

			‘Not that brief, thanks.’

			Donn said, ‘One more thing, Ambassador.’

			The Ambassador rolled. ‘Jack Raoul would have admired your courage in negotiating.’

			‘Find my brother. Benj Wyman. He’s here somewhere, one of your “Samples”.’

			‘Not mine. The faction who—’

			Donn cut him off. ‘Find him. Send him home too.’

			‘Done.’

			‘All right.’ Donn took a step towards the Ambassador.

			‘Wait.’ It was Five. ‘Take me with you, virgin. If you’re to meet the Seer, I want to be there.’

			‘Why? To kill it?’

			‘If it’s necessary, you’ll need somebody to do it. You won’t, that’s for sure.’

			Donn asked, ‘Ambassador?’

			The Ambassador rolled. ‘Abandon your weapons, Sample 5A43.’

			‘Five. My name is Five.’

			‘Abandon your weapons.’

			Five was obviously reluctant. But she took her heavy projectile weapon and her quiver of arrows and her stabbing sword, and handed them all to Hama.

			Donn held out his hand to her. ‘Come, then. But no more of the “virgin”.’

			She clasped his hand; he could feel her strength through the double layer of Ghost fabric. Then they walked together, following the Silverman and the Ambassador, back into the devastated city. 

			 

			The flow of Ghosts into the dodecahedral transport terminal had stopped, perhaps disrupted by the chaos the humans had caused. But, everywhere, Ghosts poured back into the crumpled heart of their city, as a purposeful operation of recovery began. Donn found it hard not to flinch, as if all those shining globular bodies in the air might come tumbling down on his head. The Ambassador assured them they would be safe.

			But Five’s gloved hand grasped Donn’s, hard. 

			Donn asked, ‘So how are you feeling?’

			‘Like I’m two years old again,’ she said. ‘Stripped of everything I built up for myself. They’ve got me back, haven’t they?’

			‘No,’ Donn said firmly. ‘You walked into this – your choice. And you’ll be walking back out of it too.’

			She thought about that. ‘You promise?’

			‘I promise.’ And you were wrong, Hama, he thought. I did get to save her after all – or at least there’s a chance I will. ‘So, Ambassador. This device – is this how you’ve been snatching people?’

			‘Shall we avoid such loaded words, Donn Wyman? We have been developing a new non-local transportation technology. It is the outcome of a wide-ranging programme of physical research . . .’

			He told Donn that the Ghosts’ origin, under a failing sun, had led them to believe they lived in a flawed universe. So they wished to understand its fine-tuning. 

			‘Why are we here? You see, there is only a narrow range of the constants of physics within which life of any sort is possible. We study this question by pushing at the boundaries – by tinkering with the laws which sustain and contain us all. Thus we explore the boundaries of reality.’

			‘While snatching children,’ Five said.

			‘Get to the point, Ambassador,’ Donn said.

			‘We have found a way to adjust the value of Planck’s constant: the number which gives, in human physics, the scale of quantum uncertainty.’ 

			Five just stared. ‘What are you talking about?’

			Donn stared at her, remembering how she had been brought up. ‘Planck’s constant – a small number, very small, one of the fundamental constants of physics. It’s to do with the Uncertainly Principle. But in real terms – suppose you measured an electron’s position to within a billionth of a centimetre. Then the momentum uncertainty would be such that a second later you couldn’t be sure where the damn thing was to within a hundred kilometres. The Principle is describing a fundamental fuzziness in reality—’

			‘So what?’

			Donn frowned. ‘Well, what if you could change that fuzziness? Make it more, or less . . . Everybody knows that Jack Raoul got himself involved in a situation where Ghosts messed with Planck’s constant. They reduced it—’

			‘Yes,’ said the Ambassador. ‘We were endeavouring to produce an AI of arbitrarily large capacity.’

			‘It was a disaster.’

			‘Well, yes. But in the end a useful technology was derived – Ghost hide, as you call it.’

			Five was struggling to follow all this. ‘And is this what you’ve done here? You’ve decreased this Planck number again?’

			‘No. This time we have increased it, Sample.’

			Donn saw it. ‘You’ve increased the uncertainty in the universe – or a bit of it.’ He thought fast. ‘A particle has a quantum function, which describes the probability you’ll find it in any given location. But the probability is non-zero everywhere, throughout the universe. And if you increase Planck then you increase all those probabilities.’

			‘You’re beginning to see it,’ the Ambassador said. ‘It is hard to imagine a more elegant mode of transport, in theory: you simply make it more likely that you are at your destination than your starting point.’

			Donn was stunned by this audacity. ‘In theory.’

			‘The engineering details are soluble.’

			Donn laughed. ‘Evidently. Or we wouldn’t be standing here, would we?’

			‘“Soluble.” “Evidently.”’ Five stared at Donn. ‘You’re talking to this Ghost as if all this is normal. As if you’re discussing a new kind of stabbing sword.’ She turned to the Ambassador. ‘How do you change the laws of physics?’

			‘Quagma,’ said Donn immediately.

			He understood some of this. The principle of the GUTdrive, which had powered ancient ships like his mother’s own Miriam Berg, was related. Quagma was the state of matter that had emerged from the Big Bang, a magma of quarks. And at such temperatures the fundamental forces of physics unified into a single superforce. Quagma was bound together only by that superforce. When quagma was allowed to cool and expand, the superforce decomposed into the sub-forces of nature, nuclear, gravitational, electromagnetic. But by controlling the decomposition, you could select the ratios between those forces, ratios that governed the fundamental constants – including Planck’s constant. 

			Humans knew the importance of quagma. In Donn’s father’s family legend, nearly two hundred years ago, Joens Wyman had been involved in a jaunt in some kind of impossible ship as humans had raced Ghosts across space to retrieve a lode of this primordial treasure. 

			Donn said, ‘You scare us, with what you do, you Ghosts. You always have and always will.’

			The Ghost rolled and bobbed. ‘Sometimes we scare ourselves, believe it or not. Shall we proceed?’ And it swept boldly into the open dodecahedral chamber. Doors dilated closed around it, and when they opened, only a second later, the Ghost had gone, a tonne of spinning flesh vanished.

			Donn and Five were left alone, surrounded by anonymous shoals of Ghosts. Donn grabbed Five’s hand again. ‘Together?’

			‘Let’s get on with it.’ 

			The chamber was a blank-walled box, silvered like all Ghost architecture. When the doors closed behind them, they were suspended in the dark, just for a heartbeat.

			And when the doors opened, they were not in the dark any more.

			 

			‘Do not be afraid,’ said the Sink Ambassador.

			The Ghost hovered before them, bathed in dazzling light. Behind it Donn saw the silent figure of the Silverman, the stump of its severed arm a jarring asymmetry. 

			Five squeezed Donn’s hand. ‘Virgin—’

			‘It’s all right. I mean, if they were going to kill us they’d have done it by now. And stop calling me “virgin”. Come on.’ 

			Deliberately he stepped forward, into the light. Keeping tight hold of his hand, Five followed.

			Donn found himself standing on a silvered platform, three or four metres across. The Ghost hovered before him. He couldn’t see any support for the platform, though gravity felt about normal. They were entirely bathed in pure white light, above, below, all around, an abstraction of a sky. The light was bright, not quite dazzling. And as Donn’s eyes adjusted he gradually made out structure in the light – billows like clouds, all around, slowly evolving, vacuoles boiling.

			When he glanced back, he saw the dodecahedral transit chamber had vanished, leaving just the platform they stood on. Somehow he wasn’t surprised.

			The Ambassador said, ‘Where do you think you are?’

			‘In the heart of a star,’ Five said. ‘Where else?’

			‘But not just any star.’

			‘The Boss,’ Donn said. ‘But that’s impossible. Isn’t it, Ambassador?’

			‘How did you phrase it earlier? “Evidently not. Or we wouldn’t be standing here, would we?”’

			The Silverman said, ‘I understand your reluctance, Donn Wyman. I am human enough to fear falling. Don’t be afraid. Step to the edge. Look down.’

			Five wouldn’t move. She stood there, her hide suit still stained by Ghost blood, bathed in starlight. But Donn stepped to the rim of the floating disc.

			And he looked down on a Ghost base in the heart of the star. It was a hollowed-out moon, a rock ball that must have been a thousand kilometres wide, riddled with passages and cavities. 

			The disc began to descend. The motion was smooth, but now Five lunged forward and grabbed at Donn’s arm. 

			The moon turned into a complex machined landscape below them. Ghost ships and science platforms swept over the pocked terrain, tangles of shining net. And Ghosts themselves drifted up from the chambers and machine emplacements, bobbing like balloons, shining in the star’s deep light. All over the moon’s surface, vast cylindrical structures gleamed. The Ambassador said these were intra-System drives and hyperdrives, engines that had been used to fling this moon into the body of this star and to hold it here.

			And there was quagma down there, the Ambassador said, little packets of the primordial stuff, buried in the pits of ancient planetesimal craters. I knew it, Donn thought.

			Meanwhile, behind the moon, Donn saw, there were threads of a more intense brightness, just at the limit of visibility, dead straight. 

			‘The work here is hard,’ the Ambassador said. ‘Often lethal. We have poured workers into this mine of light endlessly.’ And Donn thought of the stream of Ghosts he had seen filing patiently into the transportation booth on Ghostworld. ‘Not all come back, despite all our precautions. But now the work is nearly done.’

			Five asked, ‘So how come we aren’t all burned up? We’re in the middle of a star.’

			‘Perhaps you can see those illuminated threads, beyond the moon? Those are refrigeration lasers. By making ourselves hotter even than this star’s core, we can dump our heat into it. Of course all that you are seeing is a representation, heavily processed. Starstuff is in fact very opaque . . .’

			Donn said, ‘You are messing with physics again, aren’t you, Ambassador?’ He thought back to the Coalition’s recent observations of the Boss. ‘We’ve been observing flares. Are you trying to mend the star, to stop the flares? No, not that. Sink Ambassador, are you destabilising this star?’

			The Ambassador rolled. ‘How would Jack Raoul have put it? “Guilty as charged.” What do you understand of stellar physics?’

			‘A little . . .’

			Every star was in equilibrium, said the Ghost, with the pressure of the radiation from its fusing core balancing the tendency of its outer layers to fall inwards under gravity. A giant star like the Boss, crushed by its own tremendous weight, needed a lot of radiation to keep from imploding. So it ran through its hydrogen fusion fuel quickly, and a detritus of helium ash collected in its core.

			‘But that “ash” can fuse too,’ the Ambassador said. ‘The fusion process produces such elements as carbon, oxygen, silicon, each of which fuses in turn . . . The chain ends in iron, which cannot fuse, for if it did so it would absorb energy, not release it. And so an inner core of iron builds up at the heart of a star like this. A core bigger than most worlds, Donn Wyman!’

			Five asked, ‘So how come it doesn’t just collapse?’

			‘Its components are already crushed together as far as they will go. This is a property of atomic matter. Humans know it as the Pauli Exclusion Principle. Of course, in time, as the dead zone spreads through the heart of the star, the repulsion will finally be overcome. Electrons will be forced to merge with protons, producing neutrons – a neutron star will be born, smaller and denser than the iron core. And then there will be a collapse of the outer layers, a catastrophic one. But not yet, not for a long time; for now this star is stable.’

			‘Or it was before you came along,’ Donn said. ‘But now you’re changing things, aren’t you? Planck’s constant again?’

			‘Jack Raoul would be proud of you, Donn. Like you, he was a good guesser.’

			‘If you were to use your moon-machine to reduce Planck in the star’s core—’

			‘Then Pauli repulsion would be reduced. The iron core would collapse prematurely.’

			The Ghost showed them a Virtual representation of what would happen next. The implosion would rapidly mutate into an explosion. Shock waves would form and rebound from the inner layers, and a vast pulse of neutrinos would power further expansion.

			‘The Boss will be blown apart,’ said Donn, wondering.

			‘Yes. A detonation over in seconds, after years of preparation . . . But the explosion will be asymmetrical, because that layer heated by the neutrinos is turbulent. This is the key to such explosions, and it is this turbulence we are hoping to control. For the asymmetry will blast the neutron star out of the debris of the Boss – it will leave with a significant velocity while releasing a pulse of gravitational wave energy which we would hope to tap and—’

			‘A supernova,’ Five said. ‘That’s what you’re talking about, isn’t it? You’re going to turn the Boss into a supernova.’

			‘We believe it will be the first artificial detonation of its kind in the evolution of the universe. A supernova used as a cannon to fire out a neutron star, directed as we please! History is watching us, Donn Wyman.’

			The Silverman comically raised its stump of an arm. ‘Magnificent!’

			Donn paced around. ‘You’re insane.’

			‘Now you do sound like Jack Raoul,’ said the Ambassador.

			‘You will devastate worlds—’

			‘Actually, stars too,’ said the Ambassador. ‘Nearby stars will be boiled away.’

			‘And the Reef,’ Donn said grimly. ‘Surely we’re too close to survive.’

			Five said, ‘The Reef is a bunch of ships joined up together. Isn’t it? Something like that. You could just fly away.’

			‘We don’t have hyperdrive,’ Donn said. ‘Our units were confiscated by the Coalition for their Navy ships. I don’t imagine they will be handing them back.’ He turned on the Ambassador. ‘This is mass murder. Why are you doing this?’ 

			‘Because of the Seer.’ The new voice was a woman’s: Eve Raoul’s. Donn heard her words moments before a cloud of pixels popped into existence, and coalesced into her thin form.

			 

			She stepped to the edge of the platform. ‘My. Quite a view. Quite a drop, too . . .’ She reached out absently, but none of them had a Virtual hand to offer her, and she stepped back.

			‘I wasn’t expecting to see you again,’ Donn said.

			‘Well, I didn’t expect to be revived again,’ she said with a trace of bitterness. ‘At least I’m not in any pain this time. I guess it’s good to be useful.’

			‘Useful how?’ 

			The Ambassador said, ‘Eve is helping us understand an entity of our own creation. An entity whose wishes have brought us all here today.’

			Donn’s heart thumped. ‘You mean the Seer.’

			‘Turn around, Five, Donn.’

			They turned. The Silverman was holding, in his one hand, a box, a tetrahedron ten centimetres or so to an edge. It seemed to have clear walls, and its interior was black and full of stars, stars that swarmed – that, at any rate, was Donn’s first impression. Five and Donn both stepped closer to look. Behind the box’s triangular faces, the ‘stars’ were no more than dust motes, pushed to and fro by random currents in whatever air filled the box.

			Donn said, ‘It’s like a toy. What is it?’

			‘The Seer,’ Eve said.

			The Ambassador said, ‘The control of the core of a giant star during a catastrophic explosion is ferociously difficult. Even modelling it was beyond our processing resources. So we devised a new generation of AI.’

			Five said, ‘This box of dust?’

			‘This box of dust,’ Eve said, ‘is the most advanced AI we’re aware of. For a machine like this, physically you need components that are small enough to be influenced by quantum effects, yet large enough to feel the effects of gravity. A swarm of smart microprobes – dust motes.’

			‘A machine like what?’

			‘A quantum gravity AI . . .’ 

			‘On the Miriam we have quantum AIs,’ Donn said.

			‘Right,’ Eve said, nodding. ‘And that gives you an edge in processing speed. A simple switch can only be in one state at a time – on or off. A quantum switch holds information about all possible states of the switch at any one time. And so you can use it to do parallel processing. Many inputs, many outputs. You get a speed advantage, and a significant one. 

			‘But a quantum gravity machine goes one step further. You abandon causality altogether . . .’ 

			The blurring of position and velocity in quantum mechanics made traditional causality problematical. And in relativity, too, light-speed limits ensured that causality was more an aspiration than an iron law. 

			Donn started to see. ‘And if you put quantum mechanics and relativity together—’

			‘In a quantum gravity computer, cause and effect are thoroughly mixed up. Time loops are commonplace . . . You can guess where this is going. You don’t even need to have input before output, causally.’

			‘You get the answer before you’ve even asked the question.’

			‘That’s it. In practice, I think, the Seer is able to glimpse the outline of a solution to a given problem even before it has begun its calculation, and so can guide its processing efficiently to that outcome. Its thinking must feel like guesswork, an unlikely series of inductive leaps. But it’s always right, and very very fast.’

			‘The Seer really can see the future,’ Five said. ‘Just as the rumours say.’

			‘But its visions are limited, to the outcomes of computing algorithms a few microseconds ahead – or to the furthest future, millennia or more away.’

			Five glared at the Ambassador. ‘So why the tetrahedron, fatball? Why is this ultimate brain in a box the shape of the symbol of human freedom?’

			‘A tetrahedron was the most suitable shape for—’

			‘It’s a totem, that’s what I think,’ Five snapped. ‘Some of the Samples say Ghosts are starting to worship us humans, because we’re becoming so good at killing you. So, the Silvermen, walking human statues. So, the tetrahedral box.’

			The Ambassador said evenly, ‘We Ghosts do have a propensity for worshipping that which destroys us, it is true. But you are not yet a goddess, Sample 5A43.’

			Donn said sharply, ‘Enough. Eve, you said how the Seer’s thinking feels. How can you know that?’

			‘Ah. Good question. Because, not for the first time, the Ghosts created an artificial AI which ended up not performing quite as specified.’

			‘Like the Silverman.’

			‘Well, yes. And, not for the first time, I, or an avatar of myself, was asked to help interpret for it . . .’ She looked at Donn, her grey hair shining in the light of the stellar core. ‘The Seer sees the future, Donn. And it is afraid.’

			 

			Donn watched Eve. Her eyes were unfocused, and he thought her representation was degrading, her skin smoothing from lack of definition, a lock of her grey hair flickering. He wondered how it must be to be her, a representation every bit as sentient as he was, and yet having endured multiple lives already – and now bonded with a consciousness like no other. 

			She said, ‘The Seer is sentient, born of dust into a baffling, acausal universe. But it is a Ghost artefact. And so it shares Ghost values, Ghost assumptions. The Ghosts survived the death of their world through symbiosis, dissimilar life forms gathering together as their sun failed. The Ghosts have faith that the life forms of this era of the universe, a transient age of light and water-based chemistry, will similarly use cooperation and symbiosis to survive the transition to the new cold age to come when the last star dies.’

			Five shuddered. ‘How can you think like that?’

			‘This has happened already, in the universe’s history,’ Eve said. ‘There are life forms extant now, in this age of matter, which are survivors of earlier epochs, the age of radiation and of annihilation and of superforces. But when this age ends, when dark energy comes to predominate and the fabric of spacetime is torn apart – when this happens, and the Seer can see it – there will be no Ghost left alive to witness it, and no symbiotic descendant of the Ghosts.’

			‘Why not?’ 

			‘Because of us,’ said Five savagely. ‘Because of humans. We win. I don’t need a quantum-gravity computer to tell me that. And we drive the Ghosts to extinction.’

			‘You must understand,’ the Ambassador said. ‘The detonation of this sun – we do this because we, this Ghost enclave, have been cut off from our home range by the forces of your Coalition. Billions of individuals, a whole world, trapped behind the lines. We were desperate. We looked for a way to change the parameters – the rules of the game. That is our way of resolving problems. We were looking for a way out. Now we see we must do more than that; we must take the Seer and its dreadful counsel to our home ranges. We need time to consider what must be done.’

			‘Such as what?’ Five asked. 

			‘Such as escape.’

			Escape to where? Donn wondered. Where could the Ghosts go to escape a rampant, Coalition-led mankind? Out of the Galaxy? Out of the cosmos altogether? 

			He tried to focus on his own situation. ‘Then why have you brought us here? Why tell us this?’

			‘Because of me,’ said the Silverman. He stepped forward, still cradling the Seer. ‘You made me smart in order to punish me. But I am human enough to guess how you would feel about an exploding star.’

			The Ambassador said, ‘We did not mean to engineer this star as an act of war, only as a means of escape. We understand now that humans might not see it that way.’

			‘You really don’t get human psychology, do you?’ Donn said.

			‘No,’ said the Silverman cheerfully. ‘Donn Wyman, you must warn your people. Make them believe, as we could not. Persuade them to flee. And make them believe the Ghosts did not mean war.’

			‘That’s a tall order.’

			‘You are our only hope,’ the Ghost said simply. ‘You, who have shown empathy for our kind before, where others have turned away.’

			Donn thought he ought to feel proud. He felt empty. Could it be true that so much was pivoting on this moment? Because if so, he thought, I am not strong enough to deal with it.

			‘You don’t have much time,’ said the Ambassador. It floated towards the lip of the platform.

			Donn followed, and looked down at the engineered moon. Ghosts swarmed, pinpricks of dazzling light against the worked regolith. ‘How long?’

			‘The mathematics is uncertain.’

			‘There are human colonies scattered through the Association,’ Donn said, thinking. ‘Many of them still have hyperdrive, I think. But the main human concentration is the Reef. And we no longer have hyperdrive—’

			‘Ask your father,’ the Ambassador said.

			‘What?’

			‘I too approved of the Silverman’s wish to contact you personally, Donn Wyman. Because I know that your family has resources. We will send you home now, Donn Wyman.’

			They pulled back and stood in a row, the Silverman with the tetrahedral box, the looming Ghost, and the Virtual of Eve, gradually disintegrating. 

			Eve raised her hand. ‘There is more,’ she said solemnly. ‘Human and Ghosts must both join the great confluence of mind in the far future, join with the rest. That is the only way the next transition can be survived by either of us.’

			Donn was shocked by this latest bit of bad news. ‘And if humans destroy the Ghosts—’

			‘Then neither will survive. Remember,’ she said, her voice scratchy. ‘Remember . . .’

			Five ran towards the Silverman, who stood stock-still, slow to react. She raised her fists and slammed them down on the Seer. Her hands passed through its substance, scattering pixels.

			Donn pulled her away.

			‘Just an avatar,’ she said, breathless. ‘Worth a try. To strike such a blow . . . It would have been magnificent.’

			The Ghost and its companions were surrounded by a cloud of pixels now. The star’s light flickered. 

			And Donn was home. 

			 

			His mother ran up to him and grabbed him. ‘Oh, Lethe, Donn! I never thought I’d see you again.’ He let her weep on his shoulder. ‘Benj is back too,’ she whispered. ‘He’s back!’

			Here was Samm, his father, grinning hugely, grabbing onto Benj as hard as his mother was to Donn. The Commissary, Elah, was here too. She looked as shocked as any of them at Donn’s sudden appearance, but she was looking up into the sky with some alarm and muttering into the air, evidently communicating with her Coalition colleagues. And Donn saw Five, still in her bloodstained Ghost-hide suit, looking even more scared and bewildered than in the centre of the star.

			Donn found his brother. Benj was wearing a plain white bath robe; all his hair had been shaved off. ‘Benj. What happened to you?’

			‘I’ve been a stark-naked lab rat for a day. If it really was you who got me out—’

			‘It was. You owe me.’

			‘I was afraid of that. Damn.’ 

			There were twin concussions, soft explosions, and a breeze of displaced air, as Hama Belk and Kanda Fors returned, coalescing under the lifedome. Grubby, scrawny, they both staggered in the sudden change of gravity, and clung to each other in shock. Then they realised where they were, and their clinging turned to a hug of joy. Then Hama spotted Elah, standing apart in her black Commissary’s robe, and he went over to her immediately.

			And Kanda, recovering her composure quickly, came forward to Donn and Rima. 

			Donn gently disengaged his mother. ‘Mother – you have guests.’

			Rima turned. ‘Do I know you?’

			‘Kanda Fors. Food tech, from the Harry Poole. We met a couple of times, I think . . . I’ve been lost for a number of years.’ 

			‘It’s a day of shocks for us all.’ Rima stepped forward, and the women clasped hands. 

			Amid more soft concussions, more of the ragged rats from Ghostworld started to appear, many naked, bewildered. One woman cradled a baby.

			Five still stood alone, Donn saw, scared, resentful.

			Donn went over, took Five by the hand, and led her to his mother. ‘Mother, this one’s called Five. Long story. I think she’d appreciate some help, her and her people. Some clothes for a start.’ But Five flinched back. ‘She’s been living wild,’ Donn murmured. ‘It will take some time . . .’

			‘We’ve all the time in the world. Come, child. And, Kanda, you’ll be wanting to tell your family you’re back?’

			‘I feel nervous about it. Yes, of course . . .’

			‘And you – Five, was it? What about your family?’

			‘I don’t remember.’

			‘I’m sure we can trace them. Come on, we’ll sort it out.’

			Now Donn approached Samm. ‘Father. I need to talk to you. We’re in trouble. The Boss—’

			‘I know. Look at this.’ He showed Donn an image, returned by faster-than-light inseparability links from a Coalition drone observer close to the giant star. The Boss was spitting, flaring, ejecting knots of plasma large enough to swallow Earth’s sun whole. ‘It’s becoming unstable.’

			‘It’s worse than that . . .’ As urgently as he could, Donn told his father all he had witnessed, of the Ghost experiments at the heart of the Boss – of the coming supernova. Samm listened gravely. 

			‘You do believe me, Father?’

			‘Of course I believe you.’

			‘As do we,’ Elah said, walking over. 

			Hama followed in her wake. Though he was just as grimy and underfed, he didn’t seem the same person he had been on the Ghostworld; he had immediately retreated into his Coalition role, like a shadow of the Commissary. 

			‘What you say,’ Elah went on, ‘ties in with the projections we have been making of the star’s instability.’

			Samm folded his arms. ‘You say you’re here to protect us, you of the Coalition. What are you going to do about this?’

			‘We have already put out a warning to the other human colonies in the Association. Most of them have hyperdrive ships; they will be able to flee in time. Other Coalition centres are arranging refugee facilities—’

			‘Blankets and hot water. Great. But what about us? You know damn well the Reef contains the largest human population in the Association. You took away our hyperdrives.’

			‘In order to serve the greater needs of the Third Expansion—’

			‘That star’s going to expand before long and cook us all. Going to give us back our technology, are you?’

			‘That isn’t practical,’ Elah said simply. She listened absently to a voice only she could hear. ‘Come,’ she said to Hama. ‘The flitters are lifting Coalition personnel from the Reef in fifteen minutes.’

			‘And us?’ Samm tried to grab her arm, but she shook him off. ‘What of us? You’re leaving us to die!’

			From nowhere Elah produced a handgun, a starbreaker. ‘This conversation is over, regrettably.’ Backing up, she and Hama made for the door cut into the lifedome.

			Samm made to follow, but Donn stopped him. ‘Father – let me. Wait, Commissary.’ Cautiously he approached Elah and Hama. In a few, rushed words, he tried to tell them more of what the Ghost had told him within the star. 

			‘The Ghosts don’t want this to be seen as an act of war.’

			‘Then they shouldn’t detonate supernovas in human space,’ Elah said.

			‘They’re only doing it to escape the cage we put them in.’

			‘They put humans in cages. Your friend Five, Hama here—’

			‘They fear we will drive them to extinction. That’s what the Seer foresees. And if that’s so, we may ultimately destroy ourselves in the process.’

			Elah thought that over. ‘Better a Galaxy in ruins,’ she said, ‘than a Galaxy that is not ruled by us. Good luck, Donn Wyman.’ She backed to the door, and left. Hama looked back once, but it was as if he barely recognised Donn any more, and he followed his superior.

			Donn went back to his father. ‘I failed.’

			‘Well, what did you expect? You aren’t going to overturn an ideology like the Coalition’s with a couple of sentences. But the Commission for Historical Truth records everything that transpires – everything. Maybe they will figure all this out one day, after a couple of thousand years’ study in some library on Earth – maybe you planted a few seeds for the future. In the meantime, we’ve a supernova to deal with.’ Samm eyed his son. ‘So did your new Ghost best buddy give you any advice?’

			‘It said I should ask you.’

			Samm sighed. ‘Smart of it. OK, son. I guess it’s time you learned a little family history.’ Carrying his data slate he walked off towards the copse at the centre of the dome, chlorophyll green leaves shining under the light of the bourgeoning supernova.

			Donn hurried after him. ‘Where are we going?’

			‘The engine room.’

			 

			The kilometre-long elevator descent along the ship’s spine was slow, frustrating.

			Donn knew his way around the control room at the heart of the Miriam’s GUTdrive pod. He had come down here as a kid, to play with his brother, and later as a young man to learn about his mother’s family’s technological legacy. There wasn’t much to see – a couple of seats and couches, a water dispenser, an emergency pressurised locker. The instruments were blank, antique data slates tiling the walls. And, before the Coalition had taken them away, once in this space vast engines had brooded, engines capable of harnessing the energies of cosmic inflation to drive the ship forward. 

			Even though the engines were gone, Donn somehow expected his father to boot up the control slates. He didn’t. Instead he took the small portable slate he had carried down from the lifedome, and pressed it against a wall. It lit up with a crowded panel of displays. ‘There you go,’ Samm said. ‘Two hundred years old and it fires up like it was brand new.’

			‘What does?’

			‘This.’ He tapped the slate and showed Donn an external view of the Miriam, seen from below, its lifedome embedded in the rough plane of the Reef, its spine and engine compartment dangling like a lantern. Samm zoomed in on the hull of the engine compartment, where a black slab clung like a parasite.

			Donn leaned forward and stared. ‘What is that?’

			‘The family secret.’ Samm eyed his son. ‘Look, Donn – you aren’t the first Wyman to have run into the Sink Ambassador. Your grandfather a few times removed—’

			Donn’s heart sank as he realised that his father was falling back on the family legend. ‘Joens Wyman.’

			‘That’s it. Joens got involved in a kind of intergalactic race with the Ghosts. He was an entrepreneur. And he wanted to get his hands on—’

			‘A cache of quagma,’ Donn said. ‘You’ve been telling me about this since I was a little boy.’

			‘But it’s the truth, son. Some of it, anyhow. Just listen. The trouble was the quagma cache was somewhere over twelve billion light years away – the figures are uncertain. Too far even for hyperdrive. But Joens Wyman didn’t use hyperdrive. He used an experimental human technology. It was called a Susy drive.’

			‘Susy? That’s our flitter’s name.’

			‘The flitter, and a secret space drive. It was kind of risky . . . It’s not like hyperdrive. Look, they taught you at school that the universe has more dimensions than the macroscopic, the three spatial and one of time. Most of the extra dimensions are extremely small. When you hyperdrive you sort of twist smoothly through ninety degrees into an extra dimension, and go skimming over the surface of the universe like a pebble over a pond. Simple. Whereas with supersymmetry you’re getting into the real guts of physics . . .’ 

			There were two types of particles: fermions, the building blocks of matter, like quarks and electrons, and force carriers, like photons. The principle of supersymmetry had it that each building block could be translated into a force carrier, and vice versa. 

			‘The supersymmetric twins, the s-particles, are inherently fascinating, if you’re a physicist, which I’m not,’ said Samm. ‘But the magic comes when you do two supersymmetric transformations – say, electron to selectron and back again. You end up with an electron, of course – but an electron in a different place . . .’ 

			‘And that’s the Susy drive.’

			‘Yep. A principle even the Ghosts have never explored, it seems. According to the Sink Ambassador anyhow. Well, Joens Wyman pumped his money into this thing, and got as far as a working prototype. But in those days nobody would invest in human research and development; it was always easier and cheaper to buy alien tech off the shelf. Joens hoped to cut his losses by sending his Susy-drive ship in search of treasure nobody else could get to.’

			‘The quagma. What happened?’

			‘Joens finished up with nothing but the Susy drive and the clothes he stood up in. He fled his creditors—’

			‘And he came here.’

			‘Yes. Good place to hide – anyhow, it was then. His son married into your mother’s family, who owned the Miriam.’

			‘And he lodged the Susy drive on the hull of the ship.’

			‘Yeah. So it’s come down the generations. My father told me about it, and gave me the data on this slate. I think Joens always thought this old monster might be useful as a last resort. Well, he was right.’

			Donn stared at his father. This was a side of him Donn hadn’t seen before, this decisive adventurer. But maybe no son saw that in his father. ‘You’re not serious. You’re not planning to fire up this Susy drive, this two-hundred-year-old disaster?’

			‘You have a better idea?’

			‘When was it last tested?’

			‘When do you think? Look, according to these displays the field it generates will envelop the whole of the Reef. We’ll get out of here, all of us. And then you and I will go down to Minda’s Saviour, and drink free Poole’s Blood for the rest of our lives.’

			‘If it works. And if it doesn’t work?’

			‘Then what have we lost?’ He tapped the screen. It switched to the external image. Panels blew out from the black casing fixed to the base of the pod; a zoomed-in view showed them the jewelled guts of the Susy drive. 

			Then the data slate chimed an alarm. The Susy-drive display cleared, to reveal an image broadcast from the Coalition monitor drone. An image of an exploding star.

			‘Damn,’ said Samm. ‘I didn’t imagine it would be so quick.’

			‘Father, look.’ The explosion was strongly asymmetrical, a flower of ugly light splashed across the slate. And there was a denser knot to one side of the supernova. 

			Samm tapped the screen, overlaying analyses of mass density and velocity vectors. ‘That’s the neutron star. The core of the Boss. It’s been spat out of there like an apple seed – thousands of kilometres a second.’ He brought up a Galactic display. ‘Look at that. It’s been fired straight out of the Association towards the Sagittarius Arm.’

			‘The Ghost home range.’ Green asterisks began to appear around the fleeing neutron star. ‘What’s that?’

			‘Ghost technology . . . Ghost ships, popping up out of nowhere. Settling into orbit around that neutron star. And, wow, look at that.’ A major green anomaly. ‘It has to have the mass of a planet.’

			‘The Ghostworld.’

			‘Looks like it. How are they bringing all this to the neutron star?’

			Donn said, ‘Just by making it more likely that the planet should be in orbit around the neutron star than wherever it used to be . . .’

			‘What?’

			‘Never mind. Father, we need to get out of here.’

			Samm brought back the Susy display and began to scroll through outputs. ‘Let’s just hope this damn Susy drive does what I tell it to.’

			‘Father – don’t you know?’

			‘I told you. It’s kind of unreliable, or so my father told me. We ought to end up just a little above the Galactic plane, however. OK, it’s ready.’

			‘As quickly as that?’

			‘Well, that supernova shock wave is going to take a while to get here – years, as we’re light years off from the Boss. But we can’t expect rescue for years either, even if the Coalition is willing to try; the gravity waves from the detonation are going to churn up hyperspace for a long time. Best to get out of here now if we can – and if this doesn’t work, we might have time to figure out something else. I’ve sent an alarm out through the Reef.’

			‘Shouldn’t we ask Mother first?’

			‘She’d only say no. Hang onto that rail. Good luck, son!’ He stabbed a finger at his data slate. 

			The Association stars turned to streaks and disappeared. 

			 

			So, just as his father had tried to explain, Donn was leapfrogged through Susy-space. What he hadn’t been told was what it would feel like. 

			Susy-space was another universe, laid over Donn’s own. It had its own laws. He was transformed into a supersymmetric copy of himself – an s-ghost in Susy-space. And it was . . . different. Things were blurred. Susy-space cut through the distinction between Donn, here, and the stars, out there. Donn could feel the scale of the journey, as if the arch of the universe were part of his own being. Distance crushed him. 

			But at last it was done.

			 

			The Reef of ships popped out of Susy-space, sparkling with selectrons and neutralinos. 

			Samm and Donn stared at each other. ‘Let’s not do that again,’ said Donn.

			‘Agreed.’ Samm tapped his data slate to get an external view.

			No stars. Just darkness, broken only by the faintest smudges of grey light.

			‘Are they galaxies?’ asked Donn.

			‘Oops,’ said Samm.

		

	
		
			 

			Humans spread across the stars, their capability increasingly rapidly, their zone of influence expanding at many times light-speed. 

			A period known as the Assimilation followed, in which the wisdom and power of other species were absorbed, on an industrial scale. Those they conquered became mere resources: even the last traces of those pushed into extinction, like the Silver Ghosts, were exploited.

			Soon, only the Xeelee stood between humans and dominance of the Galaxy, and beyond.

			And all the time, as humans belatedly learned, the Xeelee were waging war on another front, against a cosmos-wide force that was wrecking the stars themselves.

			The Xeelee war had its own terrible logic. Eventually the tide turned against humanity.

			The conflict had lasted a million years. There were many casualties.
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			‘Massive sensor dysfunction!’ 

			This time his own shout dragged Coton out of his dreams. He lay on his pallet, gasping, sweat coating his face. 

			‘It’s all right.’ Here was his grandmother, Vala, in her night robe, her round, calm face shadowed in the glow cast by a single hovering light globe. Above him loomed the frame of Vala’s house, a tetrahedron of metal bars and panels hung with musty tapestries, cosy and cluttered and mundane. ‘You woke yourself up.’

			‘And you. I’m sorry.’

			‘Don’t be.’ She sat on his pallet and passed her hand over his brow. Her fingertip traced the tattoo there, an inverted black tetrahedron, like her own. ‘It’s why you came here, in a way. So I can help you cope with the nightmares.’

			‘But it wasn’t like my other dreams.’ He’d had plenty of nightmares of flight. It was only a month since the ships of the Second Coalition had appeared in the skies of Centre, and the officials and the troops had landed to impose their curfews and tithes and evacuations – and the population, enraged, had turned in on itself, and Weaponised families like Coton’s had become targets of hate and frustration. Only a month since he’d had to abandon his parents, and his world, at the age of seventeen. 

			‘But this was different.’ He clenched his fists and huddled them into his chest. ‘I couldn’t move. As if my arms and legs had been cut off. I could see and hear, but there was something wrong with my head. I was floating in this big sky, a red sky that was full of glowing shapes, like light globes – or stars. But I hated it, for it was wrong.’

			‘Wrong?’

			‘I shouldn’t have been there. It was my duty to get everyone out – to get them home. But I couldn’t move.’ He twisted, as if wrapped up. 

			She took his hands. ‘There could be another cause. Your parents would have explained all this, one day . . . You know we’re Adepts, Coton, don’t you? And young Adepts sometimes have dreams – we call them gravity dreams. It might be nothing to do with the pogroms back on Centre . . . But dreams of immobility are common even among normals, I think. These things are subtle, indirect. Your dream could be a sign that you’re healing, in some way. The waking mind trying to reconnect with the body.’

			‘What did I say?’

			‘When you woke up? Not words I recognised. Mas-eef . . . Can you replay?’

			Coton’s own voice came echoing out of the air, the sound shaped by the smart systems that pervaded Vala’s environment. ‘Ma-seef senss-or dees-funx-eon.’ 

			‘Doesn’t mean anything,’ Coton said.

			‘Perhaps not. The words sound archaic. It might be interesting to check.’

			That was just like his grandmother, whose scholarship, according to his own mother, had made her a cold parent, and caused them to fall out. Her own world, this world, after all, had no name but a numbered label – Delta Seven – and Vala referred to it, not as home, but as ‘the college’. Now he was stuck here with her, and she was studying his dream as if it was an academic puzzle. 

			He felt a surge of resentment. He needed to move, to blow away the last dark shreds of his nightmare. He pushed aside the sheets and rolled off his pallet, his bare feet on the cool floor. 

			‘Are you all right?’

			‘I need some water.’ 

			 

			He shoved his way out through the thick woven flap that was the door of the house, and emerged into cavernous gloom. ‘Lights.’ A sprinkling of globes lit up and revealed the expanse of this Map Room, the shining floor, the complicated walls with their reefs of shelving, and the alcoves folding off into the dark like suppressed memories. 

			He made for a bathroom block, a neat cube a hundred paces away. Here there were spigots and low sinks. He bent, and the water, flowing without a command, poured into his mouth, cool and clean. 

			When he was quenched he stood back, and found himself staring at the spigot.

			Vala walked to his side, wrapped in a black cloak, evidently uncertain of his mood. She saw what he was staring at. ‘You know, that spigot was put here for the scholars who once worked in this chamber. Now the students are long gone. But the spigot itself, the tip of a vast self-maintaining system, doesn’t care whose thirst it quenches; it just does its job, millennium after millennium. I’m sure there’s a lesson for us all in that . . .’

			He glanced back at her shack, sitting squat on the shining floor of this immense building. ‘Long gone?’

			‘Oh, yes. It’s obvious my house is much more recent than the Map Room itself. When I first moved in I could even see traces of a hearth. Somebody had been building fires, here on the floor of the Room. That’s how badly things fell apart, when the last unified government collapsed. And this is what the worlds of mankind are like, all across the Galaxy – or at least the part of it we still inhabit. We are a lesser generation, squatting in the ruins of a greater past. Lighting fires on the marble floors of libraries.’

			They walked together across the gleaming floor, their voices small in the huge hall. ‘What did they study here?’

			‘You know, you’ve been here a month, and this is the first time you’ve shown any real curiosity about this place. I think that’s a good sign, don’t you?’

			But he had no wish to be analysed, and he kept silent until she answered his question.

			‘The truth is, I’m not sure. The archives have been very damaged. The college probably served two main purposes. First it was a branch of the Library of Futures. The architecture is similar to the central Library on Earth.’ She waved a hand. ‘Once, you know, the air in here, those alcoves and shelves, would have been full of Virtual images of space battles, ships hurling themselves against the enemy in sheaves of unrealised possibilities!’

			He barely understood this, but it was a thrilling vision. ‘What enemy?’

			‘The Xeelee, of course. What other enemy is there? As for the second function – if I’m to show you that, you’ll have to come outside, just briefly.’ 

			She linked her arm in his, and led him to a walkway that jolted into motion, making Coton stagger. They were swept towards a blank wall at alarming speed. Coton tried not to show his nervousness. All this was grander than anything he was used to on Centre, and more ancient, and he couldn’t help wondering what would happen if the power were to choose today to fail. Vala seemed quite unconcerned.

			In the very last instant the wall puckered and opened, to reveal a gleaming corridor. The walkway swept them inside, and Coton tried not to flinch. They passed along the corridor, and emerged in the open air, on a parapet that rimmed this cubical building, under a star-filled sky. Coton’s bare feet were cold.

			He hadn’t been outside since he’d been dumped here from the Coalition scow – he did recall it had been night then, always night here on this sunless world – and he only vaguely remembered the landscape, the city. Buildings stood proud as far as he could see, most of them intact, in rows and crescents and great overlapping circles. It was like a museum of architecture. But, under a sprinkling of light globes, most of the buildings were dark, and here and there fires flickered. And between the buildings, though some of the moving walkways evidently still ran, vegetation had broken through the ancient pavement and flourished green and black and purple.

			Vala said, ‘You must imagine this university-city as it was in its day, when these lanes were full of flitters and ground vehicles, and Commissaries crowded in their black robes. What a sight it must have been! The college was surely a strategic anchor of the Library of Futures, in this corner of the Sagittarius Arm. And the other purpose was – that!’ She pointed into the sky.

			There was nothing much to be seen just where Vala was pointing – but what a sky it was, Coton thought. Stars hung like crimson lanterns before a veil of wispy, glowing gas, where dense knots told of new stars struggling to shine. But behind all that lay a deeper darkness, a profound night that spanned half the sky. That was the signature of the Xeelee – of the Scourge.

			‘Do you recognise what you’re seeing? Which way is Sol, for example?’

			He jerked his thumb over his shoulder, away from the Scourge darkness. ‘That way.’

			‘Yes. About nine thousand light years away, in fact. Sol is in the next spiral arm out from the centre of the Galaxy – and opposite the Scourge, the darkening of the stars. The Xeelee are only a few hundred light years out from us now, and they’ll be here in a millennium or so. Before they pass on towards Sol itself.’

			‘Not if the Second Coalition can stop them. The Marshals have a plan. The crew told me on the freighter.’

			She snorted. ‘I’d like to hear it . . . As for the young stars, we’re in the Carina nebula, one of the Galaxy’s great stellar nurseries.’

			‘They won’t last long—’

			‘No. Even the youngest star in the Galaxy is infested by photino birds. And it is the action of the photino birds that was, I believe, the second subject of the college’s study . . .’ 

			Photino birds: creatures of dark matter that swarmed in the hearts of stars, subtly manipulating their evolution. Subtly killing the light. Meanwhile the Xeelee, creatures of the light themselves, were opposing them, or trying to. Throughout human history, and for long ages before, a war in heaven had raged, all unobserved by mankind.

			Vala pointed again. ‘Up there is a neutron star. When it was discovered by astronomers on Earth, it was one of the brightest stars in the Galaxy – as massive as a hundred Sols, and a million times as luminous. Its catalogue number was HD93129A.’

			‘It must have imploded. A supernova—’

			‘Yes. But it popped too quickly. The photino birds had tinkered! And under the old Coalition, the college was established here to study how that supernova process differed from the usual, whatever might be strange about the remnant neutron star, and whatever could be learned of the birds themselves.’ She smiled, and the coal-black tattoo on her forehead glinted in the red starlight. ‘What a sky! I sometimes think you can see all of human history summarised from this spot – and our future.’

			‘So why are you here now? You and those you work with.’

			‘We’re still studying the neutron star – but from a different point of view. We’re looking for relics of a later age.’

			‘Relics?’

			‘Weaponised. In the course of the Xeelee war, a post-Coalition government called the Integrality threw a breed of Weaponised humans into neutron stars, so they could turn those stars themselves into engines of war. Direct their flight, so they became like huge cannonballs. There are some in our neutron star, we think.’

			Weaponised people – as Coton was, and his grandmother. ‘What will you do when you find them?’

			‘Try to save them.’ She smiled. ‘We Weaponised must stick together. There are many of us here – a few Adepts like us, and other kinds on this world – even a few exotic types around the neutron star—’

			‘Around it?’

			‘As knots in the magnetic field. When it came to creating human-analogues as weapons of war, the Integrality was nothing if not ingenious. We’ve organised ourselves for the rescue work; it is a project run by Weaponised for the benefit of Weaponised. No government supports us, and nor would we want it. We consult, trade, research, even farm, to support those who do the work of rescue; some local populations even pay us a tithe, for they recognise the worth of what we’re doing. I’ll show you what we’re planning for the Starfolk – the inhabitants of the neutron star. We’ve even created a vivarium to hold them, when we retrieve them.’

			‘A vivarium?’

			‘A tank of neutron superfluid . . . The Starfolk are creatures of nuclear forces, Coton, and they scale accordingly. To them we’re misty giants.’

			He rubbed the inverted-tetrahedron tattoo on his own forehead. ‘You know, I’ve grown up knowing I’m Weaponised. But I never knew what our special skill was supposed to be.’

			‘It was bred out of us – though some of us still have gravity dreams, when young. It’s generally thought best if children don’t know. They get into less trouble that way.’ 

			She led him back into the building, along the corridor with its eerily dilating doors, and to the Map Room. 

			‘I know you didn’t want to leave home, Coton. You didn’t want to come here. But you understand there was no choice.’

			‘My parents spent all they had keeping me out of the labour colonies.’ 

			‘Yes. But now you’re here, and there’s work to do. What do you think?’

			His head whirled, full of new ideas and images and the lingering shadow of his nightmare. ‘I think I’m tired.’

			She laughed. ‘Back to bed for both of us, then. We’ll talk more in the morning.’ She led him to their tetrahedral shack.

			He lay down in his pallet. Soon his thoughts were dissolving into sleep. 

			But he was woken by Vala, outside the shack, murmuring questions. ‘Ma-seef senss-or dees-funx-eon. Seek possible translations and date the language. And keep the noise down . . .’ 

			A solemn synthesised voice murmured a reply. 

			And Vala asked, ‘How old?’

			 

			He was next woken by the tumbling crash of supersonic flight, a noise too familiar from Centre. Without dressing, without looking for Vala, impatiently waiting for the walls to open, he rushed out of the building. 

			The sky was full of Second Coalition warships.
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			Massive sensor dysfunction!

			Sometimes Lura thought that if she could only understand that strange complaint of the Mole, she would be able to make much more sense of the machine itself, her mother’s strange bequest. On the other hand, if it just kept quiet she wouldn’t have to fret so much about hiding it. Nothing was ever simple!

			But right now she had other problems, for her tree wasn’t happy. Lura could feel it, even hanging as she was in her fire pod, dangling from the central trunk of Tree Forty-Seven. 

			She had spent her shift as tree pilot artfully shaping the screen of grey smoke beneath the tree, and so she looked up at it now through billowing, sooty clouds. The tree was a wheel fifty paces across, its twelve radial branches fixed to the stout trunk at the centre. And that wheel turned, ponderously graceful like all of its kind, the light of the endlessly falling stars casting subtle shades and blood-red highlights, and she could feel the downwash created by its shaped branches as they bit into the air. Tree Forty-Seven was at the bottom of the great stack of the Forest, layer upon layer of straining trees all tethered by their long cables to the kernel far below her – the husk of a burned-out star, no wider than the tree, pocked and hollowed-out and rusted the colour of blood. 

			And she could sense her tree’s unhappiness in the faint shudders that rustled those banks of leaves as it turned, and a groan of wood on wood as the massive bolus counterturned within the hollow trunk. She knew what was wrong, but there was nothing she could do about it, not for now.

			It was a relief when she heard the whistles and rattles sound all across the Forest, calling the shift change. 

			Sweating, her bare arms covered in soot, her lungs full of smoke and her eyes gritty, she swarmed up the rope from the fire-pot through her smokescreen. Passing through the blade-like branches, with disturbed skitters spinning up around her, she picked up her pack of rope and food where she had left it hooked on a stubby branchlet. 

			She stroked the trunk’s hard surface. ‘Well, you’ve a right to be unhappy, Forty-Seven,’ she said. ‘Stuck down here as you are.’ She didn’t agree with the Brothers’ policy of ‘punishing’ ill or poorly performing trees by marooning them at the base of the Forest stack – she’d argued over this with Brother Pesten, her own old tutor, many times. The tree had a subtle gravity sense and would be well aware of the pull of the kernel – very strong down on its surface, and still a perceptible drag here, two hundred paces or so up. Trees were creatures of the open air, and sought to flee deep gravity wells – which, of course, was the instinct their human masters exploited to put them to work. Lura, eighteen thousand shifts old, understood that to be unable to escape this deep well for shift after shift was torture for Forty-Seven. So she patted the tree’s trunk, and put her cheek to its rugged surface and felt the mass of the bolus spinning in its confinement within. ‘I’ll see if those idiots in the pilots’ conference will allow me to move you—’

			‘You still talking to the trees, Lura?’ The coarse voice of Ord was loud in the branches above her. He came swinging down through the turning branches, and settled his webbed feet on a trunk gnarl near her. He was her replacement as tree pilot for the next shift. A thousand shifts older than Lura, he was a big man, strong, clumsy-looking, but graceful enough when he moved in the shifting gravity fields of the Forest. 

			‘Oh, leave me alone, Ord.’

			He swung closer, and she could feel the half-gee drag of his heavy body. He pulled his goad from his belt, a stabbing-spear of fire-hardened wood. ‘This is all you need to make a tree do what you want it to do.’

			She kicked away from the trunk and settled on a branch. ‘You stink. You’re so fat you trap your own foul air in your gee-well.’

			‘That’s my manhood you’re smelling, little girl,’ he said, and he waggled his goad. ‘Rumour is you’ve still never lain with a man. Maybe you should carve this tree a dick. Then you wouldn’t have to bother with people at all.’

			‘Sooner that than lie with you.’ She grabbed her pack and swarmed up through the tree’s patiently turning branches, leaving Ord’s coarse shouts behind her. 

			 

			She climbed easily up through the stacked Forest, pulling herself through one turning tree after another or swinging on tether cables, and as she rose further out of the kernel’s gravity well the climbing got easier still. She was making for Tree Twenty-Four, at the very apex of the stack, where she had hidden the Mole – and she was glad of an excuse to get as far as possible from Ord and his crude advances. 

			People lived in the Forest. Houses of wood and woven bark dangled in the air, fixed to tether cables that spanned the tiers of the turning trees, and the air was full of smoke from the fire-pots – the trees fled from shade as much as from gravity and could be controlled that way. Here folk lived and died, ate, slept and played, and worked with their trees, encouraging them in the generations-long task of feeding star kernels into the unfillable maw of the Core of Cores. Right now it was shift-change time, and people were in motion everywhere, the adults making their way to and from their assignments, the Brothers letting the children out of their classes.

			She passed one party laden with baskets of food. You couldn’t eat the substance of the trees themselves, neither the skitters, which were the trees’ tiny spinning seeds, nor their round, pale leaves. But you could eat the fruit and berries and fungi that colonised the trunks and branch roots, and trap the various species of rat that fed off those growths in turn. Some said that the existence of the fruit and the rats proved that humans were part of this world, as much as flying trees and whales and the Core of Cores, and stars that fell through the air. Others clung to a legend that humans had come to this place from somewhere else – ‘Humans don’t belong here’, went the slogan – and held that the rats and the fungi and the rest, everything people could eat, had come out of the Ship that had brought the people here, the Ship itself long since lost.

			But all around her people swam in the air, their webbed feet kicking, and children played complicated aerial games of chase, dancing through each other’s pinprick gravity wells with unconscious confidence. Lura felt a surge of joy as she watched the children – and envy for their carefree play. Wherever people had originally come from, this had been the reality of life for uncounted generations.

			At last she’d climbed up through the forest to the highest tree in the stack: Twenty-Four, broad and handsome, its number etched into its bark. The pilot conference held that the trees were smart enough to respond to the lead of the strongest among them, and Lura wasn’t about to say they were wrong. Clambering easily up Twenty-Four’s tether, she swept with a smile past old Jorg, the tree’s pilot this shift, with his battered fire-pot and grimy blankets. And, once up in the tree itself, she made her way to the trunk, scattering clouds of skitters that spun briefly before nestling back in their parent tree’s leaves. For here, at the very crown of the trunk in a knot of immature branches, she had hidden the Mole. 

			She set down her rope and pack, anchored herself with her bare legs, dug her arms into the branches, and gingerly lifted out the Mole. It was a box about the size of her head, roughly square-edged. But it wasn’t made of wood or whale cartilage or any substance she recognised, but of something pale and shiny, and the hide was punctured by holes within which some other substance glimmered, hard and transparent. You could see that the Mole had once been part of something else, for stubs of cut-off panels and bits of pipe stuck out of its sides, and scorch marks showed that great heat had been used to cut this remnant out.

			Cautiously she whispered, ‘Mole. Status.’

			‘Massive sensor dysfunction. Massive sensor dysfunction—’

			Its voice was blaring, grating, not like anything human at all. She always found it oddly upsetting. ‘Hush, Mole.’

			‘Massive sensor dysfunction—’

			‘Stop it! Stop talking!’ She found it hard to think, and to remember the phrases her mother had taught her. ‘Mole. End report.’

			The voice cut off in mid-phrase. Lura heaved a sigh of relief, hugged the box to her chest, and settled back in the branches of Twenty-Four. 

			From up here, at the top of the Forest stack, her view of the sky she floated in was unimpeded. The air of the nebula was, as always, stained blood-red, and littered with clouds like handfuls of greyish cloth above and below her. Stars fell in a slow, endless rain that tumbled down to the nebula’s misty core. Their light cast shifting shadows from the clouds, and the wild trees, and huge misty blurs that might be whales. Beyond this nearby detail she could see the greater expanse of the spaces beyond the sky: the knotty patches of light that marked other nebulae, and the brilliant pink pinpricks of the big-stars, all of them orbiting the Core of Cores, a sullen, dark mass.

			She was relieved nobody had found the Mole. Her mother had told her it must be kept hidden, especially from the Brothers, for it was her family’s oldest secret. For a time she had kept it tucked away inside the cabin she had shared with her parents. But when it had started squawking she could think of nowhere else to keep it but here, as far from the mass of people as she could find. Her mother’s sole legacy was nothing but a hassle. 

			She thought about the playing children. How she had loved being little, and carefree, and cherished! But one day her father had been killed when he had descended to the kernel to fix a loose cable; in the powerful gravity field of the burned-out star a simple fall had broken his back. Then her mother, always weak, had fallen to a condition of the lungs. And Lura, burdened with care, was a child no more.

			Sometimes, in fact, she thought she had grown up too quickly. She always seemed to see dark shadows in the Forest’s daily bustle – the etiolated condition of some of the trees’ leaves, and the pale faces and straining chests of the weaker children, unable to keep up with the others. The nebula air wasn’t as rich as it used to be, the old folk said, it was smoky and made you gasp – and perhaps it had killed her mother. It was said that humans had come to this nebula from another that was dying. Well, it might be true, even if she had never heard anyone explain how people had hopped through the airless void from one nebula to another. But the trouble was, as she could see at a glance from here, even if that was possible, no nearby nebula was much healthier than this one – a healthy cloud being blue and full of bright yellow suns, and scattered with the greenery of trees. Every nebula she could see was a cramped red mass. 

			If all the nebulae were dying, then where were the people to go?

			The Mole was certainly no help. She stared at its ugly hide, the stubby cut-offs. ‘Mole, you are strange and useless and nothing but trouble. And if you hadn’t meant so much to my mother I’d pitch you out of the tree—’

			‘I don’t think that would be a good idea.’ 

			Startled, she scrambled in the foliage, and nearly lost her hold.

			Brother Pesten hovered before her.

			 

			Pesten wore the simple dyed-black shift of the Brotherhood of the Infrastructure, and soft sandals on his feet. Tall and stick-thin, he was bald, with a fringe of unruly greying hair. He held himself oddly rigid as he hung in the air, with one steadying hand on the tree trunk. He had always seemed old to Lura, even when he had been her tutor, and now, of course, he was older still – perhaps as much as fifty thousand shifts. The tree pilots resented the Brothers. Nobody grew as old as a Brother, they muttered, because everybody else had to work too hard. But when Pesten smiled at Lura, a little bit of her softened, as it always had.

			She clutched the Mole. ‘Who told on me?’

			‘How do you know I didn’t just find the gadget for myself, shouting away in this treetop as it was?’

			‘I remember you, Brother, and you were never one for climbing any further than you had to. Who told? Ord, I bet, that fat rat’s arse – no, if he’d found it he’d have blackmailed me for whatever he could get.’

			‘Ord isn’t so bad. He’s never actually harmed you, has he? He just doesn’t know how to approach you.’

			She couldn’t have cared less about that. ‘If not Ord then who?’

			‘Old Jorg. Chief pilot of the Forest’s fulcrum tree.’

			‘Jorg! I trusted him.’

			‘You still can. He’s our most senior and experienced pilot, and he’s no fool. And when he saw you creeping around his tree with your gadget, he was concerned for you, for what you might be getting yourself into. So he came to me. Where did you get this thing?’

			‘From my mother,’ she said ruefully. ‘We call it a Mole. I don’t know why. Handed down from her mother, and hers before her . . . I let them all down, didn’t I? The Mole was kept secret by my family for generations, and now I’ve had it for a few dozen shifts and the whole Forest knows about it.’

			‘Don’t blame yourself. Something about the Mole may have changed. I can’t believe it can have been so noisy before and escaped detection. May I?’ He reached out. Reluctantly she handed him the Mole. He hefted it, feeling its mass, turned it over in his hands, and rapped its hull. ‘Do you know what it’s made of? No? It’s a kind of metal, I think. Like kernel iron, but processed . . . Do you know what it is?’

			‘I know what my mother said it is.’

			‘Tell me.’

			She took a deep breath, for she was about to speak heresy to a Brother. ‘Part of the Ship. Maybe the last surviving part. My mother said there was a big argument long ago. Some people wanted to forget about the Ship. Others wanted to remember. Humans don’t belong here – that was their slogan. So when remembering the Ship was banned by the Brothers, and any remnants of it were destroyed, this Mole was saved, and hidden.’

			‘If it came from the Ship, do you know what it’s for?’

			She shrugged, reluctant to be drawn, unsure what kind of trouble she was in. She waited for the rebukes, the condemnation, the accusations of heresy.

			But none of that came. Instead Pesten turned the Mole over in his hands. He said, ‘I can make an educated guess. It’s probably a transport machine – or the clever part. All the working parts were cut away long ago.’

			She was bewildered. ‘The clever part?’

			‘Like a brain. A brain without a body – but perhaps these little holes are its eyes and ears. After all, it responds when you speak to it, doesn’t it?’

			‘Brother – what are you saying? That this is actually from the Ship?’

			He sighed. ‘The Brotherhood doesn’t believe in the Ship. But the Ship, nevertheless, existed.’ He smiled. ‘And, yes, you have a piece of it here, preserved through the generations.’

			She was astonished by these admissions. ‘You’ve been lying to us!’ 

			‘“Lie” is a hard word,’ he said mildly. ‘The Brothers only want what’s best for everybody. I know we have our faults, Lura, but you have to believe that much.’ He gestured at the tree, and the panorama of the Forest below. ‘Look – you understand what we’re doing here, with all these trees?’

			She felt faintly insulted he’d asked. ‘We pull at the star kernel. Eventually we’ll make it fall out of the nebula, and all the way down into the Core of Cores.’

			‘And why would we want to do that?’

			‘Because in response the Core of Cores produces gushes of fresh air. You Brothers say it harbours gods that do that.’

			‘Yes. Air with oxygen, and other gases we need to breathe . . . Lura, a kernel is a massive object, and it takes a lot of pulling to deflect it from its trajectory, which, with the rest of the nebula, is a decaying orbit around the nearest big-star. And we only have the trees to pull it with. It takes whole generations to move a single kernel. But when this one falls we will cut the trees loose and move to another kernel, and we’ll start all over again. 

			‘This is what we do. This is all we can do, hauling kernels across the sky, trying to coax more air out of the Core of Cores. So what good is it for people to fill their heads with dreams of another world, and of a Ship that might have brought them here? Best for them to forget it all, and make do with what they have.’ He lifted the Mole before his face. ‘I’ll regret destroying this, for it is a rarity – I have seen other fragments – I never heard of one that spoke before. Remarkable. But it must go, of course.’

			‘You have no right.’

			‘Of course I do,’ he said gently.

			‘Will I be punished?’

			‘No. I think losing this will be punishment enough, won’t it? I’ll dispose of it, don’t worry any more. Let’s go down and have something to eat, and hope that the next shift turns out to be a bit more straightforward than this one.’

			A shadow crossed the sky behind him.

			She pointed. ‘I think they might have something to say about that.’

			He turned to see.

			Out of the sky’s crimson gloom a flock of whales came swimming, their massive tails beating at the air, human riders standing on their translucent backs. Humans with weapons.

			Suddenly the Mole spoke again. ‘Massive sensor dysfunction! Massive sensor dysfunction!’

		

	
		
			 

			3

			Vala received two contradictory summonses. They came two standard days after the arrival of the Second Coalition flotilla.

			Grumbling, she showed the Virtual messages to Coton. One, heralded by a trumpet blast, was an order to attend a Marshal Sand, evidently the senior military figure on the planet and now the ‘interim governor’. The second was an order to go to a ‘processing’ centre, along with all the Weaponised on Delta Seven. Vala snorted. ‘Typical of this sort of strutting ninny – fanfares and petty cruelty, and sheer incompetence to boot. Which shall I attend, eh? Even if you try to do what these people want it’s impossible to get it right. Curse them!’

			As she ranted Coton stood back, rubbing the black tattoo on his forehead. 

			At last she noticed. ‘Oh, child – I haven’t been thinking of you. Don’t be afraid.’ 

			‘This is how it started on Centre.’

			‘I know, I know.’ Gently she pulled his hands away from his forehead. ‘Look at this ludicrous mark – it’s all out of shape. They apply them to babies, you know, and then when you grow . . . Look, they haven’t even mentioned you in the summonses. They probably don’t even know you’re here.’

			‘Are we going to have to run again, grandmother?’

			‘We’re not running anywhere. The work we’re doing here is much too important.’

			‘The Starfolk?’

			She squeezed his hands. ‘Not just that. It’s this business of your dreams – if that’s what they are. I’ve been doing some research on those words you keep repeating . . . Oh, I’m sorry, I don’t mean to be mysterious. We’ll talk properly later. Well, we must obey one of our summonses, but which? We’ll go see this Marshal character, shall we? At least she’s the superior officer. Let’s both go, and you can demonstrate your existence.’

			 

			The city was in chaos. The streets were crowded with Coalition soldiers and functionaries and their transports, and with citizens, some trying to go about their business, some laden with luggage and wandering anxiously. Many buildings had been requisitioned by the new authorities and displacing their inhabitants, so that heaps of furniture and other detritus were piled in doorways amid crowds of the evicted. One sector, an avenue lined by huge college buildings, had long been given over to a market. This morning the vendors were short of supplies, and the lines of would-be buyers were long and fractious, shabby people with bags and packs, holding unhappy children by the hand.

			Vala snorted her contempt as she pushed her way along with Coton. ‘The mighty hand of the Second Coalition at work! Refugees lining up to buy food that doesn’t exist. This is what happens when a new authority tries to take control. They’ll have carved up the region with new boundaries, cutting trading links, forcing people out of their homes to be relocated according to one grand scheme or another . . . Oh, I dare say it will sort itself out. But in the meantime we’ll all go short.’

			Coton didn’t feel so judgemental. ‘It’s not just the Coalition’s fault, grandmother. The Scourge is advancing, a curtain of darkness. Whole worlds are thrown into chaos. People abandon their homes, their planets, and fall as refugees onto those further out. We have to expect this over and over in the coming years as the Scourge looms ever closer, driving people ahead of it.’ 

			Vala grimaced. ‘A cold analysis, but probably an accurate one.’

			They came to a pencil-slim building, its face adorned by light globes. 

			‘This is it. Once the Chancellor’s residence. Come on! If we follow the directions we’ve been given, we have to climb all the way to the roof.’

			Much of the building was dark. The elevators were working, but patchily, and, comically, they had to break their journey around the middle of the ascent to cross corridors and climb three flights of stairs, transferring from one elevator shaft to another. At last they emerged through another dilating door, and Coton found himself on the roof of the building – and not a pace from the edge, which wasn’t in any way fenced off. 

			Vala laughed. ‘Oh, don’t worry about that! Jump off and the inertial nets will trap you. It’s quite impossible to come to any harm . . . It’s rather obvious where we’re supposed to go, isn’t it?’ She pointed at a space-going military flitter that sat square in the centre of the roof, adorned with flags bearing a bright green tetrahedral logo. She marched forward. ‘Typical of such people to grasp at the symbols of a better past . . .’

			Despite her sparky self-confidence, they were held up by armed guards before being allowed to enter the flitter. Vala had to give both their names, and the guards, in bright green uniforms, eyed their Weaponised identification tattoos suspiciously, and checked their identities against scrolling lists. It didn’t help that Coton wasn’t included in the summons, and they had to refer to an off-world database.

			Then they were made to walk through a kind of open framework. When it was his turn Coton felt a kind of tingling, a heat that penetrated to his core. 

			The troopers puzzled over the resulting Virtual images of his head and Vala’s – and Coton stared, astonished, at the sponge-like structures they had detected, meshed within the frontal lobes of both of their brains.

			Vala had no patience with this procedure. She tapped the tattoo on her forehead. ‘Don’t you recognise this? We’re Adepts. And Adepts are born with technology in their heads, just as you see here. Check your databases, man. We’re known. We’re harmless!’

			While the man checked, Coton murmured to his grandmother, ‘Technology? What technology?’ Even though he had known he was an Adept, he’d had no idea that he had a head full of technology; his parents had told him nothing of this. It was another unwelcome surprise.

			And Vala winked. ‘Only the best. Alien expertise. Silver Ghost technology . . .’

			The Ghosts: ancient enemies of mankind, long extinct. And he’d been born with their stuff inside his head? Coton, shocked, couldn’t take it in. 

			It took a while longer, and another referral to the superior, before they were allowed to pass. 

			The flitter itself was expensive-looking, but heavily armoured. Once inside they were led down a short corridor to an expansive cabin. Here an officer sat behind a desk, with images flickering in the air around her head in response to her murmured commands. She wore a uniform of electric-blue fabric adorned with gold lacing, and a peaked cap sat on the desk beside her. This, evidently, was Marshal Sand. The cabin was functional; there was a cot folded up against one wall, and what looked like a small galley at the back behind the desk. An aide stood at Sand’s side, a tough-looking soldier with a gun cradled in his arms.

			While the guard didn’t take his eyes off Vala and Coton, Sand didn’t look up, or acknowledge them in any way. There were no seats, so they had to stand before the desk. Vala, irritable all morning, grew impatient quickly. Coton, aware of the guard’s glare, longed for her to stay quiet.

			At length the Marshal snapped her fingers, and her Virtual displays folded away and winked out of existence. She looked up at Vala. She had grey-blonde hair shaved short, and her features were strong, symmetrical. She might have been forty. ‘I apologise for keeping you waiting—’ She turned her head, and a Virtual copy of Vala’s summons popped into the air before her. ‘Academician Vala. Ah, yes, the Starfolk scholar.’ She glanced at Coton. ‘And this is your grandson.’

			Vala snapped, ‘Do you not have chairs for your guests?’

			Sand seemed amused. ‘You aren’t guests. And meetings with me generally don’t last long enough for chairs to be necessary.’ She eyed their tattoos. ‘I did not realise you were Weaponised, however.’ She checked over the Virtual summary. ‘Adepts. Both of you? Your talent is inactive—’

			‘We are born with the hardware in our heads, but not the ability. Not for generations.’

			‘Of course.’

			‘We had another summons that clashed with yours. To be “processed” with the other Weaponised.’

			‘You did?’ Sand prodded the air, in the middle of the Virtual. ‘There. I’ve rescheduled your processing, with a note that you’re a special case, Academician.’

			‘Thank you,’ Vala said acidly. ‘And what does this “processing” entail?’

			‘These are times of turbulence,’ the Marshal said. ‘Of huge population movements – the coming of the Scourge sees to that. Times of fear and suspicion. We’re taking steps to ensure the Weaponised and other minorities are protected. Useful roles will be found for them—’

			‘Ghettos? Forced labour?’ 

			‘The policy is not mine. I just implement it, as efficiently as I can. In any event, it will not affect you. Academician, let’s get to the point. I need to discuss your work.’

			‘Do you indeed? You might find it’s a short conversation.’

			Sand held Vala’s gaze, evidently weighing her up. ‘You’re not the first scholar I’ve spoken to, here on this world of universities and museums – in this bubble of privilege. Well, we of the Second Coalition, dealing with the issues of the real world, are only human. But you will learn that we are in fact mankind’s last hope against the Scourge. Which is why I need to speak to you.’

			Vala stood up straight, a small, frail woman in this military ship. ‘You think a lot of yourself, don’t you? Are you going to send me to the front against the Xeelee?’

			‘Not you,’ Sand said, unfazed. ‘Your Starfolk.’ She snapped her fingers to summon up more Virtuals.

			And they spoke of the Scourge.

			 

			It was a story that stretched back nearly half a million years.

			From out of the dark aftermath of the Qax Occupation, the Interim Coalition of Governance had turned mankind into a colonising, appropriating force that had ultimately, in the form of the Exultant generation, driven the Xeelee themselves out of the heart of the Galaxy. That had taken twenty thousand years. And then the expansion had continued, deeper in time, beyond the Galaxy. 

			But the superhuman unity of the Transcendence, half a million years after the Qax terror, had proved the high water mark of humanity’s achievement. When the Transcendence fell, man’s ultimate enemies stirred. 

			Though they were always distracted by their cosmic war against a greater foe, the star-infesting photino birds, the Xeelee had not forgotten their defeats at the hands of humans. Their vengeance, the Scourge, was a simple strategy, but relentless. One by one the worlds of humanity fell dark, their stars cloaked in an impenetrable shell of the Xeelee’s fabled construction material. And humanity was beaten back.

			Sand said, a cold anger in her voice, ‘Here they are, back in the Galaxy the Exultants won from them. Here they are, sweeping through the plane of the disc, and on the verge of crossing into the spiral arm containing Sol. It will take millennia more. But they will, in the end, take Earth itself – unless we make a stand.’

			Coton found himself oddly stirred by her words. ‘Make a stand? Where?’

			‘Have you ever heard of the Orion Line, lad? One of the most famous sites in human history – the inner edge of the Orion Arm, which contains Sol. Here the great human expansion across the Galaxy was held up for centuries by resistance from a species called the Silver Ghosts. Well, we won that war, and now nothing remains of the Ghosts.’

			But Coton exchanged a glance with his grandmother, for now he knew that wasn’t true, that the Ghosts, in some way, lived on in his own head, and in Vala’s.

			‘After the collapse of unified government, mankind suffered hundreds of millennia of bifurcation. Even speciation, which the First Coalition would never have allowed. But now – in the coming centuries – a new unified government, the Second Coalition, intends to make its own stand on the Orion Line.’

			‘How?’ Vala snapped. ‘What bright new weapon do you have that could possibly stop the Xeelee?’

			‘Oh, nothing new,’ Marshal Sand said. ‘You know the nature of the age we live in better than most, I’m sure. A million years after mankind first left Earth, anything you can dream of has been invented before, and forgotten, a dozen times: archaeology is a better bet than innovation. And our own clever scholars have dug up a weapon we can use against the Xeelee.’

			‘The Weaponised?’ Vala asked. ‘The Starfolk? Are you going to start hurling neutron stars around the Galaxy again?’

			‘Not that, Academician. We have a much grander vision . . .’

			And, with another Virtual display, she demonstrated the Coalition’s dream. 

			The plan was simple and breathtaking: to turn back the Xeelee with supernovas, detonated in a wall thousands of light years long, right along the inner edge of the spiral arm.

			‘You’re as insane as the Integrality.’ Vala sounded stunned. 

			‘Quite possibly,’ Sand conceded.

			‘And it won’t work. Only the most massive stars go supernova,’ Coton put in. ‘Everybody knows that. And besides, most of the Galaxy’s stars have had their fusion processes tinkered with by the photino birds anyhow.’

			Sand regarded him. ‘But that’s what we plan to do – tinker with the stars to suit ourselves. We’ll send in the Starfolk through microscopic wormholes, just as in the past. They’ll be equipped to adjust the fusion processes in a star’s core. The physicists promise that a star of only one or two solar masses could be induced to deliver a good enough detonation for our purposes.’

			‘Many of those stars must have worlds. People.’

			‘Not by the time the stars are detonated,’ Sand said. ‘Remember, lad, the Scourge will be closing.’

			Vala asked, ‘And will you abandon the Starfolk to their fate?’

			‘Of course not,’ Sand said evenly. ‘They’ll be retrieved in each case. There will inevitably be losses—’

			‘She won’t do it,’ Coton burst out.

			Sand looked at him in surprise. 

			Vala said, ‘Coton, hush—’

			‘My mother taught me that what was done to us Weaponised was wrong, and it’s been a wrong that’s lasted generations. Vala’s here to help the Starfolk, not exploit them. She won’t help you. Tell her, Vala.’

			Sand glanced at Vala. ‘Academician?’

			And, to Coton’s horror, Vala hesitated.

		

	
		
			 

			4

			As the whale flotilla closed in on the Forest, alarm whistles blasted and wooden rattles were spun. Lura crouched down in the lead tree’s foliage with the Mole tucked under her belly. Pesten was beside her, and old Jorg came scrambling up the tether from his fire-pots. But Lura felt very exposed up here. 

			Twenty-Four gave a great wooden groan, and shuddered and strained. It was a standard tactic to cut a few trees loose when a raid came, to provide platforms for counter-attacks, and Twenty-Four, with the rest, was adjusting its spin and angle to take up the greater burden that was left.

			And now the whales were here, sooner than Lura had expected, looming out of the crimson sky. 

			One slid by her position, only the diameter of the tree away. It was a rough sphere as much as fifty paces across, with tremendous paddle-like flukes turning at the back, and three misty eyes in the ‘face’ at its front, the whole swathed in ropes and ragged nets for its riders to cling to. Its skin, cartilage covered by a soft foamy layer, was translucent, and inside she could see the shadows of internal organs. The riders on the whale’s flanks, clinging to the nets, leaned over, whooping and shaking spears – naked, pumped up and exhilarated, and ready for the fight. One man saw Lura and grinned, showing sharpened teeth. She yelled obscenities back, until the tree’s rotation took her away.

			Further down the flank of the Forest, the whale riders were making their attacks. Looking down through the foliage Lura saw spears being thrown from whales into the Forest, and in response arrows shimmered in clouds from the trees. But the whale riders were already leaping across the void to take on the Forest folk, and the cries of battle rose up – and the screaming began. Twenty-Four’s shuddering worsened as the ongoing battle interfered with the work of the tree pilots, and the trees began to grow as confused as their occupants. All this evoked deep primal fears in Lura; the Forest hadn’t been raided like this since she was a child.

			‘You need to get down from here,’ Jorg said to Lura. ‘We’re vulnerable – the lead tree always is.’

			‘I agree,’ said Brother Pesten sternly. 

			‘All right. But I’m not leaving the Mole behind.’

			‘Here.’ Pesten took his rope belt from his waist. ‘Make a harness out of this. Be quick.’

			But even as she started fumbling with knots, Jorg cried, ‘Here they come!’

			That whale came in again, much closer now, rising up over the rim of the tree. Lura found herself looking directly into its huge, misty face, those three great eyes swivelling to fix on her as the whale rolled on its axis, its body counter-turning to the rotation of the flukes. The face was vast, each eye alone as big as a person. There was nothing remotely human about the whale – it wasn’t even as much like a human as a rat, say. Humans don’t belong here. But she thought she read something in those eyes – pain, perhaps, or pity. 

			And now the whale’s roll brought a party of riders up above the tree rim, half a dozen of them, all armed, all naked and smeared with some kind of oil. Their faces were twisted into masks of bloody anticipation and there was the man with the sharpened teeth, now sporting an erection.

			‘By the Bones!’ Jorg cried. With startling strength he ripped a slice of wood from the leading edge of the nearest branch, threw it as an improvised spear, and put his other gnarled hand on Lura’s head and tried to push her deeper into the foliage. But the riders dodged the splinter easily, laughing; it stuck harmlessly in the hide of the whale. Two of them let fly with their own spears at Jorg, one after the other. He dodged the first – but the second skewered his chest. Jorg clutched the spear, trying to speak, and a hissing gurgle came from the wound. Lura reached for him. But he went limp and fell back, floating down through the turning branches of his tree. Lura was horrified by the skill and efficiency with which his long life had been ended. 

			And, unopposed, the whale riders sailed easily across the gap. 

			Lura, still holding her Mole, scrambled to find something to fight with, anything. She felt she was moving as slowly as an old woman; the riders were so much faster, so much more determined. 

			They came plummeting down out of the sky. 

			One landed on Lura’s back, pushing her over, flattening her face down against the branch. Pinned by huge strength, she managed to twist her head. She saw that Pesten was on his back, trying to fight. But he had no weapons, and when he tried to grab one of the riders his hands slid over slick, oily skin.

			Already it was over.
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			Vala had requested an hour’s break to gather more data, and her thoughts, before she made any decision. She rushed off, leaving Coton in a small cabin aboard the Marshal’s flitter – so small it was like a cell, he thought, and sparsely furnished.

			When she returned to collect him, they had to wait once more, outside the Marshal’s cabin, while Sand completed yet another meeting. 

			Vala looked at Coton, agonised. ‘I came here with no idea what this Marshal wanted of me. Now I see I have some leverage with our new overlords. And I have a chance to save you – and, perhaps, for us to achieve much more together. Later we’ll discuss it properly—’

			‘You always say that. You never do. You haven’t discussed any of this with me. Nobody told me I had this alien thing in my head—’

			‘I’m sorry,’ she said. ‘Sincerely. But events press, Coton. You have to take opportunities when they come.’

			A guard beckoned them back into Sand’s cabin. 

			 

			Marshal Sand still sat behind her desk. As Vala entered she looked up, faintly amused. ‘You again.’

			Vala marched up to her desk. ‘Marshal, I’ll not waste time. I’ve come to a decision. I’ll work with you—’

			‘Grandmother!’

			‘On one condition,’ Vala said, facing Sand. ‘Let him go. The boy. Spare him your “processing”.’

			Coton cried, ‘No!’

			Marshal Sand said evenly, ‘How can I bargain with you, woman? If I make an exception for him it’s going to be rather visible, isn’t it? I do have a duty to maintain order.’

			Vala sounded desperate. ‘It’s not just that he’s family. It’s more than that. I think he could turn out to be important – very important.’ 

			Coton was frightened and bewildered. ‘What are you saying?’

			Vala turned to him. ‘I hoped it wouldn’t come to this. We haven’t even had time to discuss it ourselves . . . It can’t be helped, and here we are. Coton – tell the Marshal about your dreams.’

			‘Dreams?’ The Marshal glanced at her Virtual displays again. ‘You mean visions? Your kind of Weaponised are precognitive, aren’t you? Or were. Has that somehow switched itself back on in this boy’s head?’ She eyed Coton, interested. ‘Are you seeing the future, child?’

			‘The future?’ He looked at his grandmother, still more bewildered.

			Vala took his hand in hers. ‘I told you,’ she said. ‘They bred it out of us. Coton, you were born hamstrung  but the modifications are still in your head, the technological relic. They feared us, child, and hate us still. Because we could see what is to come . . .’

			The Adepts’ precognitive ability had always been limited. They could see only a few minutes, or less, into the future, and only aspects of it that concerned their own surroundings – their own destiny. Beyond that, quantum uncertainty led to a blurring of competing possibilities.

			‘But that few minutes’ edge made our ancestors formidable soldiers,’ Vala said. ‘Just enough to let us get out of the way of the next bullet.’

			‘The Adepts were among the more effective of the Integrality’s Weaponised types, in fact,’ Sand said, checking her archives as they spoke. ‘But they were more useful in policing activities than against the Xeelee.’

			‘We were used against humans,’ Vala said. ‘No wonder we were feared, and hated. When the Integrality fell we were rounded up, though we were as hard to catch as we were to kill. And those who survived were genetically modified.’

			Sand regarded Coton analytically. ‘You never knew this, did you, boy? Never knew what your Weaponisation entailed.’

			‘He would have been told, if his parents had lived. It’s our way to keep it from the children, for if they blurt it out to normals the fear starts up again. Coton, I would have told you,’ Vala insisted. 

			Sand watched them, judgemental. ‘I’ve always found truth the best policy myself. So is this stunted precog now seeing the future after all?’

			‘Not that,’ Vala said. ‘I think he’s seeing another universe entirely.’ 

			The Marshal just stared. Then she rubbed her eyes. ‘Is that supposed to make sense, Academician?’

			‘It’s the way our talent was engineered into us,’ Vala said. ‘May I use your display facilities?’

			Access to the future depended on paths in spacetime called closed timelike curves – faster-than-light transitions. Humanity’s hyperdrive warships had routinely travelled faster than light, and, at the height of the Exultant war, had just as routinely shown up scarred by battles that hadn’t yet been fought. The First Coalition’s Commissaries had learned to harvest such information, and, in suites like Vala’s own Map Room, they had charted the outlines of the war’s future progress.

			‘But there are other sorts of closed timelike curves,’ Vala said. ‘Marshal, our universe of three space dimensions floats in a greater space, which the physicists call the Bulk, of many extra dimensions. There are many universes’ – and she held her palms together – ‘floating parallel to each other in the Bulk, like pages in a book. You can reach these other universes through engineering, like wormholes—’

			‘Like Bolder’s Ring.’ The most titanic Xeelee construct of all, at the heart of the galactic supercluster.

			‘Yes – and I’ll come back to the Ring. But there are also certain sorts of leakages between the universes. Most particles are bound to spacetime, but some wash out into the Bulk – especially gravitons, which mediate gravity. Now, if our universe is folded in the Bulk – or if the Bulk itself is distorted – these particles can take shortcuts through the Bulk from one point in our spacetime to another.’

			‘Thus creating closed timelike curves.’

			‘Exactly.’ Vala turned to her grandson. ‘Coton, in your head there is a sort of transmitter-receiver of gravitons. You can sense gravitons coming via the Bulk from events a few seconds or minutes ahead of us in time, and your brain processes them into sound or vision.’ 

			‘But,’ Sand said, ‘you said this facility has been bred out.’

			‘No,’ Vala said with strange patience. ‘The mechanism is still there, growing in each child’s head; it’s the faculty to process the data that’s been turned off. As if Coton had healthy eyes but lacked the cortical equipment for his brain to process the information from those eyes. 

			‘But you’re dealing with biology, Marshal, and a very ancient modification. Things drift with the generations. Many of our young have always had gravity dreams, as we call them, dreams of other places and times – even of the future. Residual perception. They usually grow out of it. And we don’t announce it to the world. Would you? In Coton’s case it may be something to do with the proximity of the neutron star – spacetime is grossly distorted hereabouts, and the graviton flux—’

			‘Get to the point, Academician.’

			‘Marshal, I believe my grandson is receiving a graviton signal, not from any future event in our own universe, but from another universe entirely – a universe where the descendants of the crew of a warship, which sailed there through Bolder’s Ring, have been stranded for several hundred thousand years. Coton, you’re picking up a distress call! And the first thing you must do is respond . . .’
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			The man with the sharpened teeth anchored his feet in the tree’s foliage and stood straight. His short hair was shaved into elaborate patterns, Lura saw, and a crude zigzag tattoo had been carved into his belly. He leered in triumph. ‘Take the girl,’ he said, his language coarse and heavily accented but recognisable. ‘She looks worth a hump.’

			‘You’ll have to kill me first,’ Lura spat.

			The rider kneeling on her back, a woman, laughed. ‘Oh, I wouldn’t give old Otho ideas like that, little girl. It only makes him hornier.’

			Otho laughed in turn, showing those gruesome teeth. ‘She’ll keep. Just sit on her, Anka. Kill the old man, he’s no use.’

			Pesten roared his defiance, and struggled with his captors, but he couldn’t get a fist free. A rider held his spear over his chest.

			‘No!’ Lura yelled. ‘Don’t kill him.’

			The leader, Otho, bent down so his face was close to hers. His breath stank of blood. ‘And why not? Will you be nice to me if we let him live, little girl?’

			‘He’s a Brother,’ she snapped. ‘Look at his robe. The Brotherhood of the Infrastructure will pay you ransom to get him back.’

			‘She’s right,’ said the woman Anka, still on Lura’s back. ‘Might save a bit of fighting, Otho.’

			‘But I like fighting . . . Oh, very well, bring him. Tie him first.’

			They got Pesten up on his knees and stripped him of his robe, leaving him naked, and tore lengths off the robe to truss him up. Pesten kept struggling throughout. ‘You’ll get no ransom for me!’ He was silenced by a punch in the mouth by Otho, a sickening impact that cracked teeth. They got Lura up too, and tied some of the strips from Pesten’s robe around her body. She still had hold of the Mole, which Anka, a red-haired woman with a body like a whip, eyed curiously. But the riders were rushing too much to do anything about it for now. 

			Hurriedly, they ransacked the tree for anything they could steal – the dead pilot’s scraps of food, a water skin, spare clothing, even the tipped-out fire-pot. 

			Then they lined up with their trussed-up prisoners at the tree’s rim. The whale, its huge eyes mournful, beat its flukes and approached the tree again. Timing their jumps to match the spin of tree and whale, the riders started to cross, leaping confidently through the air. 

			And, Lura realised with mounting horror, she was going to have to make that leap herself.

			Otho and Anka got hold of Lura’s arms, one to either side. Lura could feel the tide-like tug of their bodies’ gravity fields, and Otho’s free hand roamed over her buttocks and thighs, though she squirmed to get away. 

			And they leapt with her, still holding her, with the whale seeming very far away. 

			In the air, she looked down at the expanse of the aerial Forest, and she saw the fighting everywhere, the whales skirting the turning trees, the riders dwarfed by their rolling animals. One tree came wheeling out of its formation, foliage ablaze, and as she watched its rim and branches began to disintegrate, and flaming chunks spun off into the air.

			And, just before she landed on the whale, another tree rose up in the air above her, and she heard a man roar – Ord! She’d know that voice anywhere. He ran around the rim of his turning tree, throwing spears down at the riders. One spike caught Otho in the leg. He let Lura go, yelling his anger and agony, and without hesitation ripped the spear out of his flesh and muscle, braced and threw it back at Ord, who ducked. All this in mid-air, before Otho completed his leap and landed on his back on the whale’s flank.

			Lura and the woman followed him down, hitting hard.

			Soon all the riders were down, clinging to ropes to keep from being thrown off by the whale’s spin. Lura, beside Pesten, had ended up on her back in the whale’s dry, foamy outer flesh, and was held down by Otho’s massive arm. 

			But Ord, in his tree, wasn’t done yet. He held up his fire-pot, a wooden bowl from which flames still licked. The riders scrambled away, around the whale’s hull. 

			Lura yelled, ‘Do it, Ord! Burn these bastards!’ 

			With a mighty throw Ord hurled down the pot, and he disappeared backwards, shoved away by the recoil. The pot splashed against the whale’s flank, spilling fire. Swathes of outer flesh caught fire and burned off in sheets, and the whale rolled and spasmed, its agony obvious. The riders clung to their ropes.

			‘We need to get inside,’ Anka yelled at Otho. ‘We’ll be thrown off.’

			He nodded. ‘Hold this she-rat.’ Leaving Anka with Lura, he wrapped his feet in the netting, blood still streaming down his leg from his wound. He took a wooden knife from his belt, braced himself, and slashed down through the whale’s skin and into the layer of tougher cartilage beneath. Then he backed up, dragging his blade through one pace, two, and foul, hot, moist air spilled out of the lengthening wound. He tucked away the knife and forced his arms into the slit he’d created, pushing the flanges apart. ‘In. Fast.’

			One by one the riders piled through the orifice and into the whale’s body cavity. It got easier as the first of them made it inside, and were able to help hold the breach open. 

			Lura was shoved through, head first and bound up. The air within was foul and hot and stank of sweat. 

			Once inside she was rolled over away from the hole, onto a slick, moist surface. Pesten was dragged through the orifice as unceremoniously as she had been, and dumped beside her. Now the whale’s spin, instead of threatening to throw them off the outer skin, kept them pinned in place. 

			And Lura lay on her back, exhausted, shocked, breathing hard. She was inside the whale, and its translucent skin was a great shell all around her, with the riders’ clothing and blankets and weapons and spoil from the raid heaped up on its floor of flesh. The beast’s internal organs were massed around a digestive tract that spanned its diameter, from the face at the front to an anus at the back end, where lumps of muscle worked the great flukes, dimly seen from within the body. And at the front Lura found herself looking out through the whale’s huge face, an inverted mask that dwarfed the rider who worked there, held in place with a harness, jabbing goads into a tissue mass.

			Otho stood over her, tying a strip of cloth around his wounded leg. ‘You caused us a lot of trouble, little girl. Took a spear for you. Time for Otho’s reward.’ He ran his tongue across his sharpened teeth. The others laughed, even the woman, Anka. He reached down.

			She struggled against her bonds. ‘Leave me alone, you savage.’

			‘Savage is right,’ he said. He rummaged at the strips of cloth that held her and pulled out the Mole. ‘So what’s this?’ He turned it around and spun it in the air, and he licked its casing. ‘Can’t eat it, that’s for sure.’

			‘Leave that alone!’

			Anka approached him, curious. ‘Never saw anything like it.’ She rapped the box with her knuckles. ‘Maybe we could smash it up. Make knives.’

			‘No.’ Otho grinned down at Lura, who struggled against her bonds. ‘It’s driving her crazy. Let’s just throw it out of the whale. I like them wild.’

			Pesten, bound and naked, glared at him. ‘You don’t know what you’re dealing with.’

			‘Don’t I?’ Otho casually kicked Pesten in the kidney.

			The Brother groaned and rolled, but he twisted his head and spoke again. ‘I mean it—’

			Lura called clearly, ‘Status!’

			‘Massive sensor dysfunction.’

			Otho yelled and dropped the box; it fell and bounced on the resilient floor. ‘What did you do?’

			‘Untie me or I’ll have my magic box kill you,’ Lura snarled, as confidently as she could. When they didn’t move, she called again, ‘Mole! Status!’

			And, to her astonishment, the Mole replied with a phrase she’d never heard before. ‘Incoming signal received.’
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			‘My name is Coton. Can you hear me?’

			‘Yes! You’re talking out of the Mole. But all the Mole ever said before was “Massive Sensor Dysfunction”. You’re not in the Mole, are you?’

			‘No. I am speaking through the – what did you call it? The Mole? I am human, like you.’

			‘Are you a man or a woman?’

			‘I am a boy. Coton. What is your name?’

			‘Lura! My name is Lura! I was born about eighteen thousand shifts ago.’

			‘Shifts? . . . Please wait. Lura, we think a shift is about a third of a standard day. An old Integrality navy term. Very ancient! So that makes you . . . about sixteen years old.’

			‘Years?’

			‘You’re a bit younger than me.’

			‘Are you talking to other people there? Are you asking them questions?’

			‘Yes, there are people here. My grandmother, Vala. And we have other machines that help us understand what you say. Actually there are lots of machines, talking to each other in a kind of chain. Your language and mine were once the same, but that was a long time ago.’

			‘Am I talking to you out of a machine too?’

			‘No. Yes . . . In a way. Lura, the machine is in my head.’

			‘How strange. Does it hurt?’

			‘No. Well, I don’t think so. I don’t like it much.’

			‘You said your grandmother is there. Where are your parents?’

			‘Not here. We were moved. My father spent all he had sending me to safety. Not that I feel very safe where I am now . . . An enemy was coming. Well, it still is coming. Everybody had to move. What about your parents, Lura?’

			‘They both died.’

			‘Are you with friends? At home?’

			‘It’s difficult. I can’t talk about it.’

			‘We’re in such different places. But we don’t have easy lives, do we?’

			‘Different places? Coton, I don’t understand any of this. I know you’re speaking to me through the Mole. I don’t know where you are.’

			‘Where do you think I could be?’

			‘In another of the nebulae that are orbiting the big-star. But there are lots of big-stars orbiting the Core of Cores. Perhaps you’re closer to one of them. Are you on a tree, or in a whale?’

			‘I don’t understand much of that. No, Lura, I’m not in any of those places.’

			‘Are you further away, then?’

			‘Lura, I’m in another universe.’

			‘A what? Another everything? What does that mean?’

			‘I think sometimes the translation isn’t very good. Maybe you don’t have the word in your language. I’m in the place people originally came from. Your people. Your ancestors went through a kind of gate, and ended up where you are. They couldn’t get back. Everything is different here. The stars, the stars are bigger than you can imagine—’

			‘Humans don’t belong here.’

			‘What?’

			‘My parents taught me that when I was small. They said it’s the most important thing people should remember. The Brothers would punish you if they caught you saying it. But you can’t do that now, can you, Pesten? Humans don’t belong here! It’s true! Here’s the proof!’

			‘You haven’t forgotten, then. After all this time. In a way, your Mole never forgot either. It must have been a component of the original ship—’ 

			‘The Ship! We have stories about the Ship – some of us. People lived on it for a while, and then they made the Raft out of it, but they had to give that up too.’

			‘And in the end the Mole called. I managed to hear it . . . It’s complicated.’

			‘Why did it call?’

			‘Because it thinks you need help, Lura. All of you, in that universe.’

			‘I like talking to you, Coton.’

			‘And I like talking to you. Tell me what you see.’

			‘The air is red and filled with stars, all falling down . . .’
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			Coton lay on his pallet, propped up on pillows, outside Vala’s tetrahedral house. His talks with Lura were draining, and after a half-hour session he always felt as if he hadn’t slept for days.

			Meanwhile Sand and Vala argued over their data, their interpretations, their Virtual reconstructions. They were using facilities loaned by the local Second Coalition authority and imported into this ancient Map Room – and, remarkably, the Marshal herself had invested the time to come here in person. 

			What they were discovering was remarkable, inspiring, haunting. Vala had actually found a scrap of a log fired back by the crew of the Integrality’s Constancy of Purpose as the warship, its engine blazing, had fallen through Bolder’s Ring, an immense Xeelee artefact under assault from human fleets – fallen into a new universe . . .

			The ship imploded, and fell into a compact, glowing nebula. Crew members hurried through the corridors of their failing vessel. Smoke filled the passageways as lurid flames singed the air. And then the hull was breached. The raw air of the nebula scoured through the cabins, and through rents in the silver walls the crew saw flying trees and huge, cloudy whales, all utterly unlike anything in their experience . . .

			‘It’s a miracle anything survives at all,’ Vala said. ‘It’s nearly nine hundred thousand years since this ship was lost! A date, incidentally, we confirmed from the linguistic drift between Lura’s tongue and our own.’

			‘Perhaps you could skip the self-congratulation, Academician—’

			‘Gravity!’ Vala said forcefully. ‘That’s the key to universe Beta – which is what the Integrality archivists of the time called it.’

			‘Our own universe being Alpha, I suppose,’ said Sand drily.

			Vala smiled. ‘Gravity in Beta is a billion times stronger than in Alpha – you understand I mean the fundamental force, the magnitude of the constant of gravity. Other physical constants, the speed of light for instance, are the same.’

			‘Then everything is different there,’ Sand said, pondering. ‘If Earth was projected into universe Beta—’

			‘It would have a surface gravity of a billion gees – but it would implode in an instant. Even a mass as small as a human body would have a perceptible gravity field. In Beta, you could make a “star” with the mass of a small comet, say; that would give enough pressure to initiate fusion in the core. Stellar masses scale inversely as the gravity constant raised to the power of three over two . . . Other cosmic objects scale similarly – neutron stars, black holes. 

			‘The cosmology in Beta, reconstructed from what Lura has been able to tell us, is quite unlike our own. Well, you’d expect that.’

			She conjured up a Virtual that looked to Coton like a false-colour sketch of a Solar System, with a dark, brooding sun at the centre, around which orbited bright pinprick ‘planets’, and around these in turn circled glowing clouds of crimson gas, speckled with sparks. A strange orrery, Coton thought. He saw how the light of the Virtual stars reflected from the sheen of the Marshal’s electric-blue jacket.

			Vala said, ‘We don’t think Beta has galaxies of the kind we have here. Primitive gas clouds would implode violently and fragment, and you would quickly end up with massive black holes and an undergrowth of miniature stars. So you get a different sort of clustering, different hierarchies. 

			‘The centre of the system Lura sees is this mass they call the Core of Cores. We suspect this is an extremal black hole – a black hole of the largest possible mass.’

			‘I didn’t know there was a limit,’ said Sand.

			‘The larger a hole the more eagerly it consumes infalling matter, crushing it in the process. You reach a point where the resulting radiation blasts away any more infall. That limit’s pretty high, at around fifty billion solar masses in our universe – a good fraction of a galaxy’s mass. In universe Beta you’d expect to find many holes pushing at that limit. Here such a hole would span the Solar System, out to the comets. In Beta, an extremal hole is only a few hundred kilometres across. Lura is pretty far out, on the fringe of the gravity well. 

			‘Star formation probably starts with interstellar birth clouds of the same sort of mass and density as here – like the Carina nebula. But instead of Sol-sized stars spaced a few light years apart, such a cloud will collapse into many more comet-mass stars, as close to each other as the planets in the Solar System. We think these are the “big-stars” Lura sees orbiting the Core of Cores.

			‘Such stars don’t have planetary systems like ours. Instead you have these quite dense gas clouds – nebulae, Lura calls them – orbiting each star, and centred on their own smaller black holes. 

			‘The nebulae are held together by gravity balanced by internal heat, generated by lesser stars inside the nebulae – the ones Lura sees falling through the air. We call them “flare stars”. They seem to be mountain-mass splinters, but with stellar fusion going on in their cores. The flares form at the edge of a nebula and then fall inward, as you see. Whereas the big-stars and the Core are analogues of objects in our universe, scaled according to the gravity constant, the flare stars aren’t like anything we have. Well, you’d expect some exotic objects. 

			‘The nebulae themselves can be full of heavy elements. In Beta, stellar evolution proceeded fast, and churned the primordial hydrogen and helium through fusion processes much more rapidly than here. And the flare stars do more processing in turn. Marshal, those nebulae contain oxygen. You could breathe the air!’

			Marshal Sand seemed unimpressed. ‘Well, of course. Otherwise the crew of the Constancy could not have survived.’

			‘No indeed. They fell through Bolder’s Ring into air they could breathe, and adapted, and survived, and spread through the nebula . . .

			‘Marshal, I believe that because of its ferociously strong gravity, Beta’s cosmogony must be accelerated. If the initial Big Bang singularity was like ours, a great spewing of hot hydrogen and helium, gravity would have started to compete with the universal expansion much earlier. Massive stars and huge black holes must have formed quickly, and churned through the raw material of the interstellar medium. And the cosmos itself is ageing much more rapidly too. In Alpha the smallest stars, with a mass of perhaps a tenth of Sol – red dwarfs – are the longest-lived. They may last a hundred trillion years, perhaps ten thousand times longer than a medium mass star like Sol.’

			‘The photino birds may have something to say about that picture.’

			‘Oh, the photino birds seem to like red dwarfs . . . The point, Marshal, is that in universe Beta a Sol-mass star’s lifetime would not span five billion years but a mere five years.’ 

			Sand stared. ‘It’s barely believable.’

			‘Yes. But it’s simply a matter of proportion. A star’s lifetime scales inversely as the gravitational constant. And even the most parsimonious red dwarf would last only perhaps a million years – which is thus, I believe, roughly the span of Beta’s stelliferous age.’

			‘A million years, and then the stars die,’ the Marshal pondered. ‘But Lura’s people have already been in there about that expanse of time.’

			‘Quite. They were lucky, Marshal; their ancestors stumbled into Beta when that universe was very young.’ 

			‘You’d think people would know they didn’t belong there,’ Coton blurted. ‘They wouldn’t have to remember by repeating nursery rhymes.’

			‘How so?’ Sand asked.

			‘Because they can’t eat the native life, for one thing. Lura told me. And then there’s evolution.’ He glanced at Vala, uncertain, but she nodded encouragement. ‘It took billions of years for complex life to evolve on Earth. But if universe Beta is only a million years old, there hasn’t been enough time for humans to evolve.’ Another thought struck him. ‘Or the trees, or the whales. Where did they come from?’

			Vala smiled. ‘Good thinking, grandson! Of course you’re right. I can only conclude that the whales and the trees and whatnot are refugees like the humans – not from our universe, but from others linked by wormholes to Beta, from universes Gamma and Delta and Epsilon! Beta is a particularly porous place, I suspect. Gravity has surely twisted it up on a cosmological scale, and torn holes in it everywhere . . . Perhaps it’s no surprise that it was Beta that the Constancy crew fell into; in the greater Bulk of universes this sponge-like cosmos must be something of a sink. That’s not to say Beta couldn’t host native life of its own,’ she mused. ‘Fast-living creatures of exotic physics, perhaps, down in the highly stressed spacetime around those big black holes. Lura says there have been observations of something like that. But not biochemical like our own.’

			‘And still the castaways linger on,’ Sand said. ‘A minor, but remarkable, story of human endurance. Perhaps after all this time we should leave them be. Beta is, by now, their home . . . Ah, but it is dying.’

			‘I’m afraid so. They have surely had to flee before, within Beta – Lura has told us fragmentary tales of stars dying and nebulae becoming exhausted. But when the last stars go out there will be nowhere left to run.

			‘And things may get worse yet, and quite quickly. Unlike our universe, which seems destined to endless expansion, Beta, dominated by gravity, will collapse back to a Big Crunch. I don’t know when this will be – we need better data and subtler modelling – but not long! Not compared to our own cosmological timescales.’

			‘So is it a coincidence that we have made contact with Lura just as her universe is failing?’

			‘No,’ Vala said. ‘Remember, it was the Mole that called us. A component of the starship. Despite its own “massive sensor dysfunction” it seems to have perceived the problems ahead.’

			‘And it sent a distress message out of its own universe? That seems quite a conceptual leap.’

			‘Actually it seems to have sent its messages inwards towards the Core of Cores. That’s where local spacetime is most distorted, and the machine’s message had the best chance of leaking out into the wider Bulk.’ She coughed. ‘There are more speculative possibilities. As I said there may be concentrations of complex matter there, around the Core of Cores. Maybe there is life there – even intelligence—’

			Sand dismissed that. ‘Idle guesswork. The point is this Mole did manage to get its message out, to be picked up by the alien thing in your grandson’s head.’ 

			Coton thought he felt that phantom ache deep in the core of his brain.

			‘The question now is how we proceed,’ Vala said. 

			Sand frowned. ‘Proceed to do what?’

			‘Why, to help them, of course. They are humans, Marshal Sand, whose ancestors became castaways following their duty!’

			‘Their “duty” was to a government that has long vanished, in a long-forgotten war—’

			‘Against the same enemy,’ Vala said quietly.

			The Marshal stared at her. Then she paced, impatient, one hand slapping her hip. ‘All this is a . . . curiosity. I can see your motivation, Academician. You have spent your life trying to save other relics of dead wars, such as the Starfolk. But what, in the end, can you actually do for these people? They are in another universe – and I have other priorities. I’m under pressure to tidy up here—’

			‘“Tidy up”?’

			‘I’m aware of the cultural and historical sensitivities,’ Sand said wearily. ‘But the military priority is to fall back to the Orion-line Wall zone, before the pressure of the Scourge in this region becomes overwhelming. And at the Wall itself, where the demarcation lines are being drawn, there is already some trouble among the displaced, the refugees . . .’ She took off her elaborate peaked cap and rubbed her stubbly hair. ‘Yet I am not without compassion, Academician. And curiosity. You may continue with this, for now. But whatever you intend to do, get it done quickly.’ And she placed her cap back on her head and walked out.

			 

			Vala sighed. She came to sit beside Coton. ‘Well, we’re going to have to get on with it – and so are Lura and her people.’

			‘Get on with what?’ 

			Vala smiled and stroked his cheek. ‘To retrace their steps through Bolder’s Ring is out of the question . . . I suppose teleportation is a possibility. I’ll have to look into it. Go poking around the museums again . . . Do you feel up to talking to the castaways some more? Whatever we do is going to depend on having some kind of anchor at their end. They need to get hold of more high technology, more relics of the ship. There must be some. Perhaps they can find this “Raft” Lura spoke of—’

			He cut through the torrent of words. ‘Grandmother, I don’t understand. Are you going to save the people in Beta?’

			She smiled. ‘Of course I am. What else?’ She stood up. ‘I’ve a lot to do. You rest, and when you feel up to it try to contact Lura again.’ She patted his shoulder and walked off across the floor of the Map Room.

			Wild ideas whirled in his head.
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			As the shifts had worn away the whale riders hadn’t disturbed Lura’s lengthy conversations with her machine, and the eerie figures it seemed to speak for. Lura supposed they were kept back by superstition or fear – as she felt only a little less, she suspected. But the riders were becoming increasingly disturbed by the Mole’s pronouncements. They went off towards the whale’s vast inverted face, so they could talk away from their captives.

			But Lura was confused too. In the course of his latest conversation, Coton had told them they needed to find the Raft. It was as if they had been told to chase a fantasy from a child’s bedtime story! 

			Lura and Brother Pesten sat side by side, somewhere near the whale’s midriff. They had been left unbound for a few shifts now, and Pesten had been given a coarse, ill-smelling blanket to cover his nakedness. They drank water from sacks made of the skin of sky wolves. The Mole sat on the slippery skin-floor between them, silent for now, its transparent ‘eyes’ gazing out at what they had learned to call universe Beta. 

			The whale itself appeared to be feeding. Lura could see a series of ill-defined lumps passing down the huge digestive tract that spanned its diameter, from face to anus, passing above their heads.

			And Lura watched the whale riders. The effective gravity imparted by the whale’s spin was weakest near its axis, and as Anka and Otho and the other half-dozen riders argued, they drifted in the air and spun around, clustering together under their mutual gravity and pushing each other away. They were like squabbling children, she thought.

			In the shifts since they’d been taken she had seen something of how the riders lived. All she’d known of them before was their ferocity during raids. Now she had watched them eat, sleep, laugh, squabble, shit – they respected the whale, and kept their waste in containers that they dumped out through hull lesions. They lived naked, for the whale’s body cavity was too hot for them to need clothes. Their life seemed shabby, featureless, unfulfilled between bouts of raiding one Forest or another, and when they weren’t attacking somebody else, it seemed, they’d fight each other. Otho, who seemed a deeper-thinking individual than she’d imagined, sometimes broke this up, but not always; maybe he liked to keep his riders combat-ready. 

			And they rutted, coupling randomly, in shadowed corners of the whale’s body cavity. There seemed little tenderness in the sex. Lura wondered what became of their children.

			Now Coton’s mention of this ‘Raft’ had sent the whale riders into a spin.

			Pesten said, ‘I wonder if they regret taking us in the first place. We’ve brought them nothing but trouble.’

			Lura murmured, ‘Do you believe all it says? The Mole. About the other “everything”, and all the people there—’

			‘Well, I have no idea how it is saying these things to us – how your friend Coton can use it to speak to us at all – but, given all that, I don’t see why anyone would go to all that trouble to lie to us. And it does fit what we know of our history. Humans don’t belong here.’

			‘A history you Brothers have been beating out of us for generations. You know, my uncle used to argue with my father. He used to say that we know mankind evolved here because our gods are here, living in the Core of Cores.’

			He winked at her. ‘That was a particularly good lie, wasn’t it? Silenced a lot of doubters, such as your uncle . . .’

			Thinking of her father and uncle reminded her how far she was from home. She glanced around, at the smoky sky that rotated grandly around the spinning carcass of the whale. ‘I wonder if I’ll ever see the Forest again.’

			The Brother took her hand. ‘You will. If only because the riders will have to go back there if they’re to ransom me. I’ll make sure you get off when I do—’

			The blunt end of a spear slammed down between them, and they flinched away. Anka loomed over them. ‘Making promises you can’t keep, Brother, to add to a lifetime of lies?’

			‘Oh, leave them alone, Anka.’ Otho and some of the others came towards them, moving with big low-gravity footsteps.

			Anka ground her spear butt into the floor. ‘Maybe we should truss them up again. What could your boyfriend Coton do about that, Lura? Oh, come on, Otho, enough of this. It’s all just some kind of trick. A voice in a box!’

			‘It’s more than that,’ said one of the other riders – a woman who looked away from Lura and Pesten as she spoke. Most of the riders kept their distance from them, evidently spooked by the Mole. Even after so many shifts since her capture, Lura didn’t know their names. The woman said now, ‘If it’s just some trick, why would it tell us to go to the Raft? No tree pilot or kernel-grubber has ever seen the Raft. It’s just a story to them.’

			Pesten frowned. ‘Wait – no one from the Forest has ever seen the Raft. Are you saying you’ve seen the Raft for yourself?’

			‘I saw it,’ Otho said. ‘Long ago – as a kid.’ He waved a hand vaguely. ‘In a dead nebula, choked up, a few whale hops away from here.’

			Lura tried to take this in. She really had always imagined the Raft was just another legend, a detail in the half-mythic saga of the Ship and its crew. ‘So when Coton said we should go there – you could take us?’

			Anka loomed again. ‘What right have you got to make demands? What do you woodentops know about riders, and how we live?’

			It all swirled inside Lura, her anger and fear, the strangeness of the words that had come out of the Mole – the extraordinary suggestion that the whole universe was dying. And on top of all that she had to deal with this ridiculous woman. She snapped back, ‘Oh, we know all we need to know about you and your kind.’ 

			Pesten murmured, ‘Lura—’

			‘Enough, Brother! Let her kill us if she wants – it can’t be worse than hearing her droning voice. While we work to feed the Core of Cores, you prey on us like rats, or fleas that bite the skin. That’s all you are – rats and fleas.’

			‘Why, you—’ Anka raised her hand. ‘Otho, is she to speak of us like that?’

			‘Oh, shut up, Anka, and let me think,’ Otho said, and he jammed his fists against his temples.

			‘Of course you’re right, Lura,’ Pesten murmured smoothly. ‘The riders do prey on the Forest folk. And so they need us. But here’s another unwelcome truth. We need them.’

			‘Rubbish.’

			‘It’s true. When this nebula dies we’ll have to abandon it for another, as we have many times before. The only way we know to do that is to ride the whales, for the whales can pass through the airless spaces between the nebulae, as we can’t. Then we’ll need the whale riders’ skills, as we did before – and forgot!’ He shook his head. ‘Maybe it’s always like this. Riders and Forest folk fighting out the generations, until it’s time to move again, and they remember how to cooperate. What a depressing picture of humanity. But we don’t forget – we Brothers. And I think you haven’t forgotten either – have you, Otho?’

			‘Perhaps it will be different this time,’ snarled Otho. ‘Perhaps we’ll leave you behind, to choke.’

			‘No, you won’t. What will you eat? How will you live? And who will take your babies?’ 

			Otho turned away, and Lura saw, at last, what became of the children of whale riders. This place, this violent arena, was no nursery, no place for children. They must drop them off in communities like the Forest – and they made up their numbers through abductions, from those same communities. No wonder they were so savage, she thought, with a stab of pity.

			Pesten shifted so he was kneeling with his blanket around his shoulders, and he gazed at Otho, intent. ‘And there’s more. Think about what Coton has told us, about the end of the universe. You must have seen it. You must have travelled to the edge of the nebula, and maybe beyond. I know you riders take your whales between the star clouds, once or twice a generation – else you would forget how it’s done, when it’s needed. I think you have seen that Coton is right.’

			‘The stars are going out,’ Otho said bitterly. ‘The nebulae are all choked. You hardly ever see the yellow spark of a new star . . . Even in Atma’s day it was different. Atma was boss before me. So he said before I killed him. It’s true enough.’

			‘Coton is right,’ Pesten repeated. ‘And we have to do what he says. We have to go to the Raft – for in the end it’s our only hope. And you could do it, couldn’t you? Oh, come on,’ he said, grinning. ‘I’ve spent my life watching you people control these beasts – and envying you, if you want to know.’

			Lura said, ‘Pesten!’

			‘I wasn’t always a dried-up old scholar, you know. And there is a certain romance about the whale riders.’

			‘You don’t know what you’re asking, Brother,’ Otho said. ‘You’re talking about a dive deep into the nebula – to the very core, where we’ll scoot around the black hole. It’s dark and hot and thick down there. Half the whale’s flesh burns off, and it shits away a chunk of its mass to drive itself out of the gravity well, and it doesn’t care if we live or die in its gut or not. And then we’ll have to plunge into another nebula, and do it all over again.’

			Anka said, her anger nearly choking her, ‘I can’t believe I’m listening to this. Otho, you only brought these two in for a quick shag of her, and a fat ransom for him. And now it’s all this.’

			Pesten sat back on his heels. ‘Well, I’ve said all I can. What’s it to be, Otho? Steep yourself in blood and die with the rest of us – or live on, a hero?’

			Otho growled, ‘I’d shut up if I were you, Brother, before you go too far.’ But he hesitated, his face twisted, and Lura could see Pesten’s persuasion was working. At last he snapped, ‘Let’s do this, and get it over, and we can get back to what we’re good at – riding and robbing. Start the singing, Anka.’

			‘You can’t be serious.’

			He held her gaze for long heartbeats. Lura wondered if Anka was deciding whether to challenge him, as he had once challenged Atma. Then she broke away. 

			And she began to sing, a wordless melody, and walked back towards the whale’s face. One by one the others walked with her and joined in, repeating the melody in an overlapping round. By the time they had reached the inside-out face of the whale the song was eerie, discordant, but it pulsed with a compelling rhythm. 

			‘Some say this is how the riders really control their whales,’ the Brother said, fascinated. ‘With song – not with goads. Once there were no riders, just hunters who learned to call the whales down from the sky. Some say the whales can read our minds . . .’

			The riders gathered behind the whale’s eyes, and sang on and on. Lura and the Brother could do nothing but sit and listen.

			And the whale turned. Lura could feel the shifting acceleration, and the shuddering of its skin as the great flukes beat at the air.
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			Croq, a small, plump, confident man, was Vala’s contact at the Palace of the Assimilation. 

			‘Welcome to our Palace, Academician, Marshal! I regard myself as something of a scholar though I have no formal qualification, but I could hardly do my job without acquiring a little learning . . . Come, come, follow me.’

			Coton, Vala, Sand and a single Coalition guard followed him into the grounds of the ruined complex. The Palace of the Assimilation had been built on a massive tetrahedral frame, as had many of mankind’s greatest buildings. Though the frame survived, much of the facing, a kind of foam-concrete with a golden patina, had crumbled to leave huge gaps open to the sky, and where the weather had got in the internal partition walls and floors had rotted away. The ground floor was littered with chunks of debris and choked with weeds, and Coton could see people inhabiting lean-tos and shacks in the lee of the surviving walls. Some even had fires burning on the remnants of the polished floor. Vala, picking her way through the rubble, looked faintly embarrassed. 

			Croq had his own staff here, younger men and women in purple robes similar to his own, with weapons at their waists and antique-looking data slates under their arms. They nodded to Croq as he passed. 

			‘You can see we have taken in our share of the dispossessed, just as the rest of the planet,’ Croq said. ‘Well, they do no harm here, for little has survived of the Palace’s treasures above ground level. Let them stay, as long as they don’t disturb the customers!’ And he smiled, showing gappy teeth.

			Marshal Sand strode impatiently, her head swathed in a Virtual bubble with update reports scrolling in the air. Coton was surprised to find Sand spending so much time on Vala’s projects, which were surely peripheral to her main objectives, yet here she was. Her guard kept a heavy rifle cradled in his arms – or hers; it was impossible to tell the sex under the gleaming green body armour.

			Coton, meanwhile, was fascinated by Croq. He was bald with a thick black beard, and his sweeping purple robe, ancient and much patched, was a kind of imitation of Vala’s Academician robe – which was itself a homage to the learning of the past, especially the famous Commission for Historical Truth of the First Coalition. But Croq’s purpose was not scholarship but selling. Coton thought he had seen his type in the markets of Centre, smiling, hustling, dealing. But those vendors of bread and second-hand shoes would have looked crude beside this man, who clearly had expensive wares to sell to a much more discerning set of customers. 

			They came to a small cylindrical chamber that stood directly under the pinnacle of the main tetrahedral frame, Coton saw, looking up. A couple of Croq’s assistants waited here, weapons visible, evidently keeping the refugees out. Croq waved his party inside the chamber. They filed in, the door closed, and a single light globe lit up the space. 

			Coton heard the hum of ancient engines, felt a subtle acceleration. Sand grunted her annoyance as her Virtuals flickered.

			‘An elevator,’ Vala murmured. ‘Evidently.’

			Croq said, ‘Since the Palace was first built, whole civilisations have washed over it like breaking waves. I’m afraid that it’s only in the deepest basements, tucked away in caches, hidden purposefully or simply lost, that you’ll find much of value nowadays. Of course it gives you some idea of just how much was piled up here that there is still something left, even after all this time.’

			Sand banged her gloved fist on the wall. ‘And this still works.’

			‘Oh, yes. They built their infrastructure well, the ancients.’ 

			Still the descent went on, smooth, its speed undetectable, and Coton, who in his short life had learned to be suspicious of elderly technology, wondered just how far they were falling. He tried to mask his gnawing anxiety. 

			At last the doors slid open, and Croq led them out into a long, sweeping corridor, illuminated by sparse light globes and curving in the far distance. Coton saw that the walls were shelved, and doors and side branches led off into more shadowy spaces. Croq let them pause as they passed shelves crowded with artefacts – gadgets, what looked like biological samples in specimen jars, even shimmering Virtuals. Coton stared at one beautiful image of another tetrahedral form with a densely structured surface that appeared to have been constructed around a star. He understood nothing of what he saw. 

			‘It would take me a day to explain the provenance of any one of these wonders,’ Croq said smoothly. ‘And of course the physical artefacts stored here are only a small percentage of the Palace’s holdings; far more is stored as data in the archives – what survives of them, anyhow.’

			‘This is the fruit of the Assimilation,’ Marshal Sand said. ‘I studied the period at military school. It was an age that has some similarities with our modern times, this era of the Scourge – save then it was not the Xeelee burning their way across the Galaxy, but humanity.’

			Vala looked up at her. ‘You’re certainly a more complex character than I once thought, Marshal. You’re a soldier who sounds as if she regrets the Assimilation.’

			Sand shrugged. ‘What’s done is done. It would have been fascinating to travel the Galaxy before humans consumed its diversity, however.’

			‘Do you believe in guilt, Marshal Sand? Do you believe that humanity is now being punished for our actions in the past? Whole religions have been built upon the premise.’

			‘I know. Even in the military there are sects who worship the Xeelee as cleansing gods. I’m not a Transcendent, Academician. I don’t believe in the guilt of mankind – or in the possibility of the redemption of the species, as they did. But I do believe that if you waste any more time on analysing my personality—’

			‘Quite, quite,’ Croq said nervously. ‘Let’s get to the point, shall we?’

			He hurried them along a side corridor, and then into a room equipped with modern-looking Virtuals and data desks. This room, long and narrow, was dominated by two pieces of equipment, rather like upright coffins, Coton thought, made of some featureless grey material, and facing each other along the length of the floor. A couple of assistants, young, bright-looking, but nervous and subservient, huddled in the room’s corners.

			Croq watched his party keenly, constantly aware of shifting moods and changing expressions. He really was a salesman, Coton thought. ‘I can see you’re impressed by the equipment we’ve assembled here. We’ve worked hard to get this right for you, Academician, and I believe we’ve found exactly what you required.’

			Vala grunted, and flicked one of the coffin-boxes with a dismissive fingernail. ‘This, I presume?’

			‘Academician, this is a teleport.’

			 

			Marshal Sand seemed intrigued, if unimpressed. She shut down her Virtual displays and stalked around the coffin-boxes, pacing out the distance between them. ‘A teleport, eh? And dug up out of the past – what did I tell you, Academician? No doubt teleports of one kind or another have been invented over and over.’

			‘Indeed,’ said Croq. ‘And many alien variants were retrieved during the Assimilation.’

			‘But it’s not a technology humans ever used much,’ Vala said. ‘Essentially you convert any object you’re sending – even human beings – into a stream of data to be transmitted. But that stream can be blocked or corrupted or illicitly intercepted. And the process is always expensive, as usually you have to destroy the rest mass of the object you wish to send.’

			Sand nodded. ‘Because quantum information laws forbid the making of true replicas.’

			Croq said, ‘Nevertheless, Academician Vala, I’m convinced this is your solution. As long as you have a communications link of some kind to your parallel universe out in the Bulk, you can use it to send a teleport signal. In fact I found a variety of suitable technologies in the archives – but I chose this, as I thought there was a certain poetic logic to it.’

			Sand arched an eyebrow. ‘Poetic?’

			‘This is Silver Ghost technology! And you Adepts are crucial to this process, aren’t you?’ He stepped up to Coton and gazed into his eyes, as if they were windows into Coton’s skull. ‘You actually have Silver Ghost material growing inside your heads. Remarkable! As if you are Ghost-human hybrids.’ 

			Vala looked furious. ‘So you have known this of us all along.’

			Coton felt like punching him. 

			But he said smoothly, ‘Of course we have, madam. There are no secrets to be kept from archivists such as ourselves.’

			Sand said, ‘Get to the point, salesman. How does this work?’

			And Croq described how the Silver Ghosts, notorious tinkerers at the fringe of physics, had meddled with the values of fundamental constants. ‘An object’s quantum wave function describes the probability of finding it at any particular location. But that function is given its scale by a number called the Planck constant. And if you increase the value of that constant, if only locally, then the probability of the object being found over there rather than here is increased. Then all you have to do is pluck the apple from the tree on which you wish to find it, so to speak: there rather than here. The engineering details are a little complex—’

			Sand held up her hand. ‘I don’t care how the thing works. No more words. Show us.’

			‘If I may have a test object – perhaps your hat, Marshal?’

			Sand’s glare was incendiary. 

			Coton hastily slipped off his jacket. ‘Here. Use this.’

			Croq opened up one of the boxes. Featureless inside, it was easily large enough to accommodate a standing human. Carefully Croq folded the jacket and set it down on the floor of the box, and closed up the door. He nodded to his assistants, who murmured to each other and manipulated Virtual displays. Coton thought he heard the hum of some engine gathering its energies, and an ozone, electric smell in the air.

			‘It will take a few minutes to prepare . . .’ Croq looked at Vala. ‘This is a proof of concept. We will have to consider the specific details of your project. For instance, the senders in your universe Beta will need access to some kind of technology capable of quantum-level scanning.’

			Vala nodded. ‘The ship that stumbled into Beta was equipped with devices to fabricate food and air – even human skin for grafts. They were clearly capable of quantum-level manipulation. We’re hoping that if the folk in Beta can find one of those machines, and if it’s still working, we can download instructions to adjust its function to our purposes.’

			‘But then there’s bandwidth. As I understand it the intercosmic signal is transmitted by a stream of gravitons and neutrinos. The greater the flux the faster and more reliable the transmission.’

			‘I’m thinking about that,’ Vala said. ‘We should set up a receiving station deep in the gravity well of the neutron star, where spacetime stress is greatest.’

			‘And whose ships will you use to do that?’ Sand asked. ‘Ours, I suppose?’

			Vala waved that away. ‘You will need access to the gravity well anyhow if we are to help you use the Starfolk. Our projects complement each other, Marshal.’

			‘And of course,’ Croq said, ‘you will also need to consider the capacity of the receiver.’ 

			Coton was aware that the salesman was deliberately not looking at him. Vala said nothing. And Coton felt a deep dread. For, of course, that ‘receiver’ was embedded inside Coton’s own head: indeed, it was part of him.

			The machine’s low humming continued, and the assistants fussed at their controls.

			‘Not much longer,’ Croq said, soothing. ‘Would you like to sit? Something to eat or drink? Of course, Marshal, there may be other facilities we could offer that might be of interest to you as you embark on separate projects—’

			Marshal Sand looked down on him. ‘Your manner doesn’t impress me. You’d be surprised how often I come across people like you, salesman – petty and avaricious, grubbing for profit in the misery and ruin the Scourge brings, as humanity flees in a great wave.’

			Croq laughed, and Coton grudgingly admired his defiance. ‘What refreshing honesty! Well, I note your contempt, Marshal, but it will not prejudice me against accepting payments in the new Coalition scrip. You disapprove of me selling off bits of the past, do you? But  look in the sky. The Scourge is coming, despite your schemes and your strutting and your rather magnificent uniform. So you see, Marshal, I may as well sell off our past, for we humans have no future – eh?’ And he laughed again.

			There was a soft chime. One of the assistants hurried to the second coffin-box, opened it, and drew out a jacket. This was unfolded and brought to Coton to inspect. It was undoubtedly his; it fitted when he put it on, and he recognised tears and other minor flaws. Yet it stank slightly of ozone, and was warm to the touch.

			The teleport was ready. They were, it seemed, committed. 

			And now Vala and Sand, together, quite gently, began to tell Coton what they needed of him. Or, more specifically, the alien thing in his head.
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			The Raft was an oval shadow against dull crimson. 

			The whale plummeted blind, through dead air. Since crossing the void between the nebulae the animal had become a slender missile, its deflated flesh a smooth casing around its internal organs. Even the great eyes had closed. At times Lura had thought it was asleep, or dead, but it continued to respond to the handling of its master – Otho himself worked the goads. Now the whale’s great flukes were beating at the air, and its body was counter-turning, so that the Raft rotated in her view as they approached, close enough now for Lura to see detail, how the light shone through rents in that great floor in the sky. 

			‘Not long now,’ said Pesten. 

			Otho snapped, ‘Then hope we find what we came here for, and that it makes this jaunt worthwhile.’ He hauled on his harness. The whale shuddered, and a deep bass groan filled its cavernous interior.

			Pesten gave Lura a small smile. They had spoken of how Otho seemed to care for his whale more than he cared for his riders, or himself, and now he demonstrated that. He was a bandit, a killer and a rapist, yet he was a competent leader and capable of sentiment – complicated, like all humans. 

			As the whale spun closer, the Raft grew until it blocked out half the sky. In the light of a big-star somewhere beyond, it cast a diffusing shadow far down through the dusty air. Otho stopped the whale’s spin, and let it drift in slowly for its final approach. Now, as they floated up towards the rim, the Raft foreshortened into an elliptical patchwork of battered deck plates. Lura could see the sooty scars of welding around the edges of the nearer plates, but as her eye tracked across the ceiling-like surface, the plates crowded with distance into a blur. 

			At last the whale rose up above the rim, and the upper surface of the Raft opened out below them, an enormous dish, full of complexity. The deck, which itself looked knife-thin, was studded with buildings, constructed of wood panels or metal and jumbled together like toys. The surface was damaged everywhere, tears and holes ripped through it, and at the very heart of the Raft a long rectangular gash lay open like an unhealed wound. And on the farside rim tall machines hulked, silent guardians.

			They were all silent before this tremendous unfolding spectacle. 

			Pesten murmured to Lura, ‘Just remember it’s worse for these whale riders than for us. They live in a world of animals, where nothing humans make is much bigger than those goads Otho is sticking into his poor beast’s nerve stumps. We couldn’t make anything like this, but it isn’t so strange to us. Look, that floor is made of iron that probably came from some star kernel or other – although it looks to have a different texture towards the centre. It’s big – what, a thousand paces across? – but it isn’t so big, our Forest wouldn’t be dwarfed. And this is ours, remember – made by our ancestors, and inhabited for generations, and only abandoned when this nebula ran out of air to breathe.’

			The whale continued to rise up over the Raft. Otho looked back at Lura and Pesten. ‘What now?’ 

			Pesten said, ‘Coton told us to look for something big, bigger than a human. And obvious.’ He pointed. ‘What about those structures on the far rim?’

			Lura peered that way. ‘They look like a row of broken teeth. But they’re big enough, aren’t they?’ She drifted up to the whale’s translucent skin. ‘Mole—’

			‘Massive sensor dysfunction!’

			‘Shut up.’ She held it up to the skin, with the small apertures facing out. ‘Are those machines over there what you’re looking for?’

			The Mole hesitated, and not for the first time Lura wondered what strange parodies of thought went on inside its cool shell. Then: ‘Confirmed.’

			‘Let’s get it done,’ Otho grunted. He braced in the harness, and pressed the goads hard. 

			The whale’s flukes beat, its collapsed skin rippled, and it groaned. Even Lura could sense the animal’s unhappiness as it was forced to swim down towards the vast, strange surface. Apparently unconsciously the riders held each other’s hands and murmured one of their strange, rhythmic, cyclical songs, trying to reassure the beast.

			The Raft became a floor that fled beneath them. Pesten lay down on his belly, peering through translucent flesh at the panorama passing below, and Lura joined him, face down, her elbows tucked under her. As they moved in from the rim they passed over an area of big blocky structures, clean-edged. Lura made out cones set in the surface, evidently firmly anchored, some of which had cables trailing from their upper points. But whatever those cables had once been attached to was long gone.

			‘It’s extraordinary,’ Pesten said. He pointed excitedly. ‘Look at that! See the way the buildings are tipped over, away from the centre? And those rows of terraces?’

			She frowned. ‘No, I don’t see.’

			‘Well, think about the Raft’s gravity – how the mass of this vast, thin dish would tug at you if you stood on it. At the edge, you’d feel as if you were being pulled towards the centre of mass, as you walked in it would feel as if you were standing on a tipped-up plate. But at the centre you’d be pulled straight down, as if that big plate was level. So they’ve built their houses here on a slant, to make it feel as if they are locally vertical. And the terraces, I suppose, are to stop you rolling all the way down to the centre if you fell over.’

			She hadn’t had a Brother’s education, but she sensed the ingenuity of the design. It was somehow reassuring to think that the builders of the Raft really had been human, thinking about the needs of the people who would inhabit it.

			As they headed to the centre they crossed a different zone, of smaller, more open buildings with doors and windows.

			‘Houses,’ Pesten said. ‘This is where people lived. Look at all those houses, stuck to the plate in rows . . .’

			Lura said, ‘Coton told me this is how people live in his universe. On surfaces, the surfaces of planets.’ Another Coton-word. ‘Not floating around in the air, as we do.’

			‘We’re designed to live that way, after all. Walking around on the ground of planets, I mean.’ Pesten slapped his thin thighs. ‘That’s why we have legs. But it’s a long time since anybody lived here. And it doesn’t look like they finished their time peacefully.’ 

			He was right. Lura saw the evidence of fires, in burned-out buildings and scorched deck plates. And – ‘Oh, Pesten, look.’

			The bodies were human, one large, one small, huddled up on the floor, spooned together with the adult sheltering the child. They were still clothed, and scraps of skin clung to their bones, withered and dried. 

			Pesten reached out and took her hand. ‘Long dead. Perhaps these were among the last – when there was nobody left to take care of the bodies.’

			And, she thought grimly, in this lethal air there were not even any rats left to consume the flesh, or worms or bugs. 

			The whale groaned again, and shuddered under them. 

			Braced in his harness, Otho called, ‘We’re being drawn into the Raft’s own gravity well. In the middle it’s going to be a good fraction of a gravity, I guess, and she doesn’t like it . . .’

			Pesten, peering down, ignored him. ‘We’re approaching the centre of the Raft. It’s different again here.’

			These buildings were grander, Lura thought, bigger and more elaborate, with fancy colours and decorations, carved doorways and window frames.

			‘But if anything, the evidence of burning is even worse,’ Pesten said. ‘Maybe this is where the bosses lived. They’ll have taken the blame when people got angry and frightened. And look at the floor, the texture. That’s different too . . .’

			Where the deck further out seemed to have been assembled from sheets of rusted iron, here the material shone, gleaming and rust-free, though it was still a patchwork, and in places was marked with a kind of decoration, markings of black and green on a white surface.

			‘Look, the plates curve,’ Pesten said, growing excited. ‘There, and there . . . And that plate looks like it’s been beaten flat. I think this was once some curved surface that’s been cut up and put back together to make this floor.’

			‘The hull of the Ship,’ Lura breathed. ‘The stories say it was a great cylinder. Is it possible? And those markings—’

			‘I think I recognise numbers,’ the Brother said. ‘Look – that’s a four, I think, and that’s part of a seven. But if the Ship’s name is written here, it must be cut up and fragmented.’

			And Lura, who could read nothing but the numbers pilots etched on their flying trees, could not have recognised the letters of the name anyhow. 

			Now they reached the very centre of the Raft, where a jagged hole perhaps a hundred paces long had been cut into the floor. Pesten said, ‘It looks as if something was fixed here, and was just ripped out. But how, or why?’ He sighed. ‘There’s so much we’ll never know.’

			Lura spotted another body. It was small and naked, its withered skin bare – it must have been another child. It was suspended in the centre of the hole, bobbing up and down through the plane of the Raft, held there, she supposed, by the great artefact’s own gravity field.

			To the whale riders, passing the rent in the deck marked the halfway point in this strange journey across the Raft. Encouraged, they sang louder, and Otho worked his goads. 

			Once past the centre, the whale crossed over the Raft’s concentric zones again, the rich central area, the cruder living spaces beyond, the more functional outer rim. They saw more burning and destruction, and a few more bodies. But Lura saw no movement, nothing that looked fresh – no sign that anybody or anything had lived here for a very long time.

			At last the whale hovered before one of the big structures at the very edge of the deck. The machine was an irregular block as tall as two humans. Outlets pierced its broad face, and on the far side a nozzle like a huge mouth strained outwards at the atmosphere of the nebula.

			‘Coton said it might be like this, remember,’ Pesten said. ‘He said the Raft must have had machines that drew in stuff from the air and turned it into food and water for the people. Doesn’t that look right?’

			Yes, Lura thought; it wasn’t hard to imagine the machine taking giant breaths through those metal lips. On a whim she held up the Mole so it could see. ‘Can you identify that?’

			Without hesitation it called loudly, ‘Supply Machine, Deck Seven, Sector Twelve, Model 4-X-7-B, Integrality’s Constancy of Purpose. Report status!’

			To Lura’s astonishment a panel on the front of the Raft machine lit up, and she heard a voice, carried through the thick dead air, muffled by the whale’s skin: ‘Operational.’

			The riders quailed back in superstitious awe.

			 

			Otho looked back at Lura. ‘Well, here we are. What now?’

			Pesten said, ‘Coton said we have to work on the machine. How can we get to it?’

			Lura said, ‘If we go outside—’

			‘You’ll be dead in heartbeats,’ Otho said. Lura saw a kind of resentment cloud his face. ‘I’ll have the whale swallow the machine. Then, when it’s sealed up in her gut, we’ll cut it out. This is going to hurt her. You’d better hope it’s worth it, tree girl, because if it’s not, I’ll cut you. Come on, baby. It won’t be so bad.’

			He worked his goads, and the whale groaned and shuddered as its face was driven towards the strange old machine.
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			‘We’re in the Marshal’s flitter, deep in the system of the neutron star, Lura. There isn’t much to see. The neutron star is a dull ember, but its huge density twists space. Vala said that if you tried to measure pi by dividing the star’s circumference by its diameter, you’d be out by about ten per cent. I’m not sure what that means . . . We’ve already done some close passes around the star. I thought I could feel the tides, and the hull groaned—’

			‘That’s gravity, Coton!’ 

			‘Yes. Which shapes your world. It’s all so strange. When I look at the neutron star I can’t believe that there are people down there, inside it – or anyhow, Vala says, they feel like they’re people, even though they are made of nuclear material and you could fit thousands of them on your thumbnail. 

			‘But there’s more, Lura. There is life outside the star too, in knots in the magnetic field, blobs of plasma with internal structure. You can barely see them with the naked eye, but they’re very clear in Vala’s instruments. They’re yet another kind of Weaponised people. Nobody knows why they were spun out of magnetism. Vala says maybe they came here as a refuge. When we make our approaches they cluster close to the ship, and they send signals – a kind of screech, which Vala hasn’t managed to decipher yet. They’re trying to talk to us.’

			‘Can you help them?’

			‘I don’t know. Not today.’

			‘And how are you, Coton? Are you sleeping well?’

			‘The gravity dreams are too vivid for that. Spacetime is stretched here, and my brain is bathed in gravitons and sterile neutrinos . . . It’s better to stay awake, if I can. And when I do, I can hear you so clearly now.’

			‘Coton – are you afraid? After all, it’s your head they’re going to use, if I understand you, to save me. And then those who will follow me. The thing in your head, the only machine they have that’s powerful enough to bring me across . . .’

			‘I try not to be afraid. I trust my grandmother.’

			‘If all this fails – or if you decide you don’t want to do this after all, Coton, and I’ll understand – it will still have been worth it. Even if we can’t come home, at least you’ll know our story.’

			‘Yes.’

			‘And we’ll still be able to talk, won’t we?’

			‘Until I grow out of my dreaming faculty – yes. I’ll try as long as I can. Vala is waving at me. I think she wants me to rest.’

			‘We’ll talk later. One way or another.’

			‘Yes. One way or another. Goodbye, Lura . . .’
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			Coton at last drifted to sleep.

			Vala returned to the Marshal’s cabin. Fold-out seats had been set up by the main observation window, and Sand sat there, cradling a cup of hot tea, Virtual status displays hovering around her head. 

			Behind a partition Sand’s crew controlled the flitter with military competence. And in another cabin Croq the antiquarian was adjusting his ancient Ghost teleport equipment, complaining about the challenge of interfacing systems from technological traditions separated by hundreds of thousands of years. But in this lounge the atmosphere was calm.

			Vala sat down with Sand and picked up her own cup – which, when it sensed her presence, began to fill up with tea, a minor miracle bequeathed by some long-dead engineer of the deep past.

			Sand asked, ‘Is the boy sleeping?’

			‘Badly. The dreams—’

			‘How sweet it is to hear their conversation,’ Sand said. Vala had arranged a pickup so that Coton’s sub-vocalising of Lura’s speech could be heard. ‘Boy chatting to girl, an eternal story. They aren’t so far removed in age, are they, Academician? Maybe if this girl is successfully retrieved through your lashed-up teleport, they’ll fall in love! How fitting that would be. If she isn’t turned into some grotesque protoplasmic mass, or if a million years in Beta’s super-gravity hasn’t turned her kind into monsters. And if the process doesn’t burn out his frontal lobe. Does Coton fully understand the risks for himself, by the way? I imagine not – I imagine you haven’t fully informed him – for Coton might have refused, and then you might have had to face the inconvenience of forcing him to obey your will. That wouldn’t fit your image of yourself at all, would it, Vala, as an Academician or a grandmother?’

			Guilt swirled in Vala, under a crust of denial. But she had lived a long time and was in control of her emotions, she believed; and she clung to the principle that higher purposes sometimes required sacrifices. Yes, she thought. If she’d had to force her grandson into this, she would have done it. ‘Does it give you pleasure to jab at me in this way, Marshal?’

			‘I am interested in people. I could hardly fulfil my role otherwise. And you are quite an extraordinary specimen, Academician. So much conflict! You seethe with ambition and resentment.’

			‘Resentment? I am a Weaponised, Marshal Sand. And I am highly educated. The more a Weaponised learns of her own past and the past of her kind, the more resentment deepens, I would say. A natural reaction.’ She savoured her anger, as she savoured the tea’s exotic flavour on her tongue. ‘Why, we Weaponised don’t need the Xeelee Scourge. We have you normals, and that’s enough.’

			‘Oh, don’t be ridiculous, Vala. You have hardly been persecuted, have you? You make an inappropriate martyr! And besides – what is “normal”? Humanity has been engaged in interstellar war for a million years. After such a history perhaps we are all Weaponised. It’s just that with some of us it isn’t so obvious—’

			A faint alarm chimed, and Sand pointed to one of the Virtuals fluttering around her head. It expanded to show a schematic of the ship, with lenticular forms sweeping around it.

			‘The mag-field creatures again,’ Vala said.

			‘Yes. They don’t seem able to keep away. They beat against the hull like butterflies battering against a window.’

			Vala wondered what this stern Marshal knew of butterflies. ‘Military goals were rarely achieved with these projects, you know. The Weaponising. When you read the records of that period, you sometimes think the Integrality scientists created such beings simply because they could . . . And certainly little thought was given to those abandoned when the military projects were over.’

			‘How do we look to them, do you imagine, the mag-field butterflies?’

			Vala shrugged. ‘Cages of electromagnetic and molecular forces. Perhaps like themselves, but made of clumsy, dense stuff, rather than their own graceful plasma wisps. That’s if they perceive such different creatures as ourselves as intelligent entities in the first place. It’s interesting – there may be forms in universe Beta that don’t exist here, that perhaps we would have trouble recognising as sentient, or even alive. Like the “beasts of gravitic chemistry” that supposedly swarm in accretion surfaces surrounding their great black holes . . .’

			‘All that complexity. And all implicit, I suppose, in the knotted-up strangeness that was the universe Beta Big Bang – as our own existence was implicit in our own singularity.’ Sand studied her own hand, and the Virtual displays’ green and red light reflected in her clear eyes. ‘How strange it all is.’ 

			Vala realised she knew nothing of Sand’s background. Did she have children of her own, for example? ‘You are in a reflective mood today, Marshal. I’ll admit that you are not the person I took you for, when we first met in this very flitter down on Delta Seven.’

			‘Well, there you are. How can we expect to make sense of the universe if we can’t understand each other – eh, Academician?’

			‘I haven’t wished to push the issue, for fear it would drive you off. But I’m not sure I understand why, in the end, you’ve diverted resources to support this project of mine. Unlike the Starfolk, I can’t see that the Beta castaways will be of any use to you as a weapon.’

			‘I wouldn’t be so sure.’ Sand gestured, conjured another Virtual, and with a wave sent it spinning through the air to Vala. ‘Here’s a conceptual study on how we might use Beta itself as a source of gravitons, perhaps of gravity waves . . . After all, the ancient starbreaker weapon is essentially a gravity wave cannon. Could Beta work as a universal energy source for such weapons? Or, as you said yourself, Beta is a messy, porous spacetime. Perhaps it could be used as some kind of cosmic interchange, a wormhole junction. The Xeelee might use it that way already. Maybe we could even tap into the energies of Beta’s Big Crunch, which is coming soon.’

			Vala smiled. ‘You would weaponise an entire cosmos? You think big, for a soldier.’

			‘We are fighting a big war.’

			‘But I don’t buy any of that as a personal motive for attempting this rescue, of Lura and her people. What is it, Marshal? Humanitarianism?’

			Sand shrugged, unperturbed. ‘Call it that if you want. We are a species who once won a Galaxy. I believe that even now we should aspire to do more than simply retreat – that even as the darkness closes in, at least we can help each other.’ She was looking steadily at Vala, with a hint of that cold humour in her eyes. ‘And what about you, Academician? I hardly think you’re here for reasons of warmth and kindness. Oh, it might have started out that way, when you first heard of the plight of these Beta castaways through the mouth of Coton. But it’s gone beyond that now, hasn’t it? The risk you’re prepared to take with Coton has convinced me of that. 

			‘You scientists are all the same. You don’t want to make this transfer to save the castaways. You want to do it because you think you can. And the cost is irrelevant. Why, you’re as bad as the Weaponeers of the Integrality, who made your ancestors and whom you affect to despise. You’re nothing but a crucible of ambition. And into this crucible your own grandson, young and smiling, is to be thrust.’ 

			Vala glared at her. But she was the first to turn away, her face hot. The Marshal laughed.

			Another alarm sounded, a gentle chime. 

			Croq rapped on the door and opened it. ‘The Beta castaways have powered up their booth. We’re ready to attempt the transfer.’

			Sand looked Vala in the eye, and the Academician knew what she was thinking. Last chance to back out.

			Vala stood. ‘Let’s do this.’
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			The whale ploughed steadily towards the Core of Cores. The crew huddled behind the whale’s face, singing their eerie repetitive chants. 

			Lura sat looking out through the whale’s scarred hide. Her Mole was in her arms, and the great Supply Machine that the whale had literally bitten off from the perimeter of the Raft was lying on its back beside her. On its far side Brother Pesten sat, long since awed into silence.

			The whale shuddered and shook, and let out another deep, agonised groan. Well might it groan, Lura thought, for it had been many shifts since Otho and his crew had forced it to leave the last rich nebula where it had been able to feed, and it had begun this appalling dive deep into the heart of the tremendous gravitational system in which they were all embedded. Otho had said his whale would never recover from this ordeal – and Lura sensed that he would never forgive her for that, whatever the outcome of this strange adventure.

			Yet here they were, plunging into the Core of Cores, at the behest of a boy from another universe.

			For some shifts the whale had ploughed through layers of the thick black debris cloud that surrounded the Core itself. But now things were changing. Sombre clouds parted before them, and the debris began to show depth and structure. A pale, pinkish light shone upwards, and veils of the stuff of shattered stars and nebulae arched over the whale, dwarfing it.

			Then, abruptly, the clouds cleared, and they were sailing over the Core of Cores itself.

			‘By the Bones,’ Pesten muttered, an ancient, un-Brother-like curse. ‘It’s like a planet.’

			The Core of Cores was a compact surface clustered about the massive black hole at its heart, a flattened sphere that would have taken hundreds of shifts to walk across – if you could have withstood the gravity. It was by far the largest organised object any of them had ever seen or heard of. 

			And it was indeed like the ‘planets’ Coton had described in his own universe, a planet rendered in shades of red and pink against charcoal grey and black. There were ‘oceans’ of some quasi-liquid material, thick and red as blood; they lapped at ‘lands’ that thrust above the general spherical surface. There were even small ‘mountain ranges’, like wrinkles in the skin of a soured fruit, and clouds like smoke that sped across the face of the seas. There was continual motion: huge waves crossed the seas, and the mountain sheets seemed to evolve endlessly, and the coasts of the strange continents writhed. 

			Pesten was ecstatic. He peered through the whale skin as if he wished he could climb through it. ‘It is more like an Alpha world, as Coton described them, than anything we’ve seen before. More like Earth itself than anything we’ve ever seen! Perhaps it’s the largest-scale structure to be found in Beta. Yet even this is much smaller than a trivial Alpha world. 

			‘You understand that we’re seeing a kind of shell containing the black hole itself. It represents a balance between the influx of material from the debris cloud, and the radiation from the accretion around the black hole itself. It is not as Coton described the environment of Alpha black holes; this has much more structure, and apparently a greater density. And it is held together by something else unique to Beta – gravitic chemistry!’

			‘You sound as if you’re proud of it.’

			‘Well, why shouldn’t I be? There is no spectacle like this in Alpha.’

			‘But it has nothing to do with us,’ Lura murmured.

			‘Yes, yes . . . You have your Mole? We must send images of what we’re seeing through to Alpha.’

			The crew muttered. Lura saw that they were silhouetted against a new, paler glow, and they were pointing. Lura turned to see. At the centre of one of the strange continents was a grid of pink-white light, etched into the surface like a vast game board.

			‘Look,’ Pesten breathed. ‘Look!’ 

			Ideas crowded into Lura’s mind. ‘Life,’ she whispered. 

			‘And intelligence. Two staggering discoveries in a single glance.’

			‘How is this possible?’

			‘Well, why should it not be so? Life feeds on sharp energy gradients, places where structure emerges out of chaos and organisation arises.’ 

			Not for the first time Lura wondered how much of the ancient learning he repeated he really understood. 

			And now she saw more gridworks. Some covered whole continents, and lines of light arrowed around the globe, and embedded in the lattice Lura thought she saw individual structures: pyramids, tetrahedrons and cubes. 

			‘But we knew they were here,’ she said. ‘Didn’t we, Brother? That was the whole point of our endless labour to shift the star kernels, and drop them into the Core of Cores. These were our gods, the inhabitants of the Core. And they rewarded us with oxygen, pumped out into the veil of nebulae . . .’

			The Mole murmured, ‘This is Coton, speaking for Academician Vala. She says she’s surprised to find evidence of intelligence here, despite your beliefs. She thought you were just being superstitious about gods in the Core of Cores.’

			Pesten flared. ‘Primitive we may be compared to you – we have forgotten much in this hostile place – but we are not fools!’

			‘No, no . . . She apologises . . . That’s not the point she was trying to make. She imagined the oxygen venting was unrelated to your kernel-dropping. Like praying for rain, she says. Now she’s not so sure. However, she says it’s unlikely that whatever intelligence resides here needs your lumps of iron. Look at the scale of this Core; think of the masses involved. She thinks that the intelligences of the Core most likely took the infall of your star kernels as a signal that life persisted in the clouds of nebulae surrounding the Core – chemical life, like yours. And as long as it did, the Core beings have tried to support you. As if your kernels were messages, cries for help hurled into the Core. You were right that there were mighty minds in the Core, protecting life in your cosmos. It’s just that they weren’t gods . . .’

			Lura was stunned by these ideas.

			Pesten said, ‘To think of it – that creatures of this scale, and so different in every way, should take any notice of us.’

			‘Empathy seems to be universal,’ said Coton, through the Mole. But Lura wasn’t sure what that word meant. ‘In the end, however, Vala says, this experiment in symbiosis will end. Symbiosis, grandmother, what does that mean? For the nebulae, all of them, are dying, as your stars go out.’ 

			Lura knew this was true. But long after the trees and whales and sky-wolves were extinct, and all the stars and nebulae were dark, and the people were all gone, the gravitic entities would still swarm over their roiling black hole world. These creatures were the true denizens of this Beta cosmos; humans, soft, wet, dirty and flabby, were mere transient interlopers. 

			Of course when the ‘Big Crunch’ Coton had described came to this universe, even the gravitic gods of the Core of Cores would not survive.

			There was a soft chime. Coton called through the Mole, ‘The spacetime stresses – the graviton flux—’

			Pesten said, ‘Just tell us!’

			‘My grandmother says we’re ready to try the transfer.’

			Lura quailed from the metal box that lay beside her.

			 

			The engineers in universe Alpha had found a way to modify the Raft Supply Machine. 

			They had had Pesten connect it to the Mole with bits of wire pulled out of the stumps of one machine and thrust into orifices in the other. This had been enough, it seemed, for information to be sent chattering from universe Alpha via the Mole into the Supply Machine. 

			And then, under instruction from Alpha, the Supply Machine had rebuilt itself. Lura had seen waves of sparking light pass through its carcass, and a ripple of tiny adjustments, like muscles flexing under skin. Coton had told her that the machine had smaller machines inside, most too small even to see, that were intended to repair minor flaws – as the body of a human or a tree could heal its own petty injuries. Now, via the Mole, the engineers had subverted these little mechanisms and had ordered them, not to fix the Supply Machine, but to turn it into something else entirely. 

			Of all the changes made, Lura had understood very few – but the most obvious had been the growth of a seam along the side of the Supply Machine’s carcass, complete with thick metal hinges. Now Pesten and Otho got their fingers under the lip of this seam and lifted. The lid of the great box rose slowly, for it was very massive, but at last it flipped back and fell away. And in the interior you could clearly see a space hollowed out from the nest of components that had been crammed in there – a nest the size and shape of a human body.

			Lura felt Pesten’s hand slide into hers; his palm was clammy, as if he was more afraid than she was.

			Otho glared at her. ‘So you’re going to climb into this thing, and the Brother and I will close the lid on you, and some kind of little knives are going to come out and chop you up—’ 

			‘Not knives,’ Pesten said. 

			‘Then what? There won’t be anything left of her. That’s what they said.’

			‘It’s been turned into a quantum-level scanner . . .’ But Pesten fell silent.

			Lura knew he understood little. It may as well be knives, she thought.

			‘You’re afraid,’ Otho said, watching her.

			‘Of course, I’m afraid,’ she snapped. ‘Wouldn’t you be? But there will be somebody on the other side of this door who knows me, and will help me.’

			‘You really believe that?’

			‘If it was all fake, why would Coton and his people go to all this trouble?’ She looked at him closely, the sharp, intelligent eyes, the brutalised features. ‘You helped us get this far. You could have just killed us, as Anka always seemed to want you to do. But you didn’t. You believe in what we’re doing.’

			‘This machine’s old. And now it’s been fooled around with. Suppose it breaks down before the rest of us can get through?’

			‘So what are you saying? That you want to go first? If so, help yourself.’

			His eyes narrowed. ‘I’d rather be second, after I see it work, and I hear you call back through that Mole box.’ He moved closer, and she could feel the gravitational tug of his body, still massive and powerful despite the rationing they had all endured during the whale’s strange odyssey. ‘Or, I’ll tell you a little idea I dreamed up. Suppose I knocked you up, and then sent you through? If you made it, and even if nobody else got through, at least a little piece of me would survive in universe Alpha.’

			Lura faced him. ‘You try it and I’ll rip your seed out of my body with my bare hands – in this universe or any other.’

			He grinned. ‘Just a thought, tree lady. Just don’t make me regret letting you go.’

			‘It’s time, it’s time,’ wheezed the Mole. ‘Lura? This is Coton. Can you hear me? It’s time . . .’

			Regretfully she handed the Mole to Pesten. ‘You’d better take this.’

			Pesten cradled it. ‘This little box has worked hard.’

			‘Yes. Massive sensor dysfunction. Do you think it’s been suffering – cut up, and unable to do its job – for all this time, since the Ship crashed?’

			‘Maybe when you’re gone, it can rest at last. I’ll take care of it.’ 

			‘Oh, Pesten—’ Something broke, and she threw herself at him, and they embraced. ‘I’ll see you in Alpha,’ she said.

			He pulled back. ‘But will I still be me, after such a strange passage? Will you be you?’ He drew back and eyed the Supply Machine, and Lura saw how terrified he was of it, for all sorts of deep reasons other than the obvious danger.

			The Mole murmured, ‘Lura, please . . .’

			No more time. She jumped, lifted her legs, and let herself drift down into the body-shaped cavity, where she lay with arms at her side and legs out straight. Immediately, machine components bristled over her bare flesh.

			Pesten loomed over her. ‘How does it feel?’

			‘Like I’m lying on rough bark. Not so bad.’

			‘Lura, I—’

			‘Close the lid, Brother. It’s all right.’

			The lid descended. Pesten’s face and Otho’s, illuminated by the pinkish light of the Core of Cores, were the last she saw of universe Beta.

			 

			She was alone in the dark and silence. 

			Now the machine’s components closed in on her from above and below and to either side, rough, scratching, some jabbing hard enough to hurt. She was uncomfortably reminded of Otho’s jibe about knives. But she sensed a gathering energy, and she could smell a sharp electric scent, and the hairs on her skin stood on end. 

			Coton had tried to describe the process to her. This Supply Machine, designed to manufacture food and drink, was scanning her body, quantum function by quantum function. She understood little beyond the Alpha-language phrases, but she knew that before she saw the light again, the numbers that defined her would be stripped out and read off and sent through the space between the universes – and, in the end, lodged safely in the head of her friend. When she thought of that, and conjured up Coton’s face as she imagined it, she relaxed and smiled . . .

			 

			Her awareness sparkled and subsided.

			And she was beyond time and space. The great quantum functions that encompassed all the universes slid past her like stars streaming from the edge of an unseen nebula, and her eyes were filled with the grey light that shone beneath reality, the light against which all phenomena are shadows.

			Time wore away, unmarked.

			And then—
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			Marshal Sand stood before the coffin-box, set on end in the flitter cabin, which would serve as the terminal of the transfer. An armed guard stood by. 

			And Coton writhed on his couch, trying to scream around the gag in his mouth. His head was swathed in a silvery helmet, and the air sparkled with Virtual read-outs. Two crew members hovered over him, evidently anxious, and they tucked a med blanket over his slight body.

			Vala stood back, helpless, trying not to tremble. ‘How much longer, Croq?’

			But Croq, studying Virtuals that scrolled and danced in the air before his face, had no answer.

			‘I wouldn’t worry, Academician,’ Sand said calmly. ‘The alien thing in his head can be used for more transfers, even if this first experiment kills him.’

			‘Have some pity, Marshal—’

			Now Croq gasped. ‘It’s working! But it shouldn’t be. In the end the graviton flux just isn’t sufficient. Or it wasn’t. Something is boosting it, like an amplification. Otherwise we’d be losing the data, too much of it . . .’

			‘Something,’ Sand said. ‘What something?’

			‘I think I can guess,’ Vala said. ‘The gravitic creatures in the Core. What else could do this? They saw what we were trying to do. They helped! They amplified the flow—’

			‘Why should they?’ 

			‘As you may open a window to release a butterfly, Marshal. A trivial kindness.’

			The door of the coffin-box creaked open, just a crack in the seal. There was a smell of smoke, Vala thought – of meat, of sweat. Croq gasped and stepped back.

			But Sand held her ground. ‘Well, let us see what it is they have been kind to.’ She stepped forward, and her guard followed, weapon ready. Sand faced the coffin-box, dug the fingers of one gloved hand into the seal of the opened door, and pulled it back.

			A girl fell out. 

			The Marshal caught her in her uniformed arms. Limp, the girl wore a dirty tunic of what looked like plaited tree bark, and her grimy hair was tied back. She was too tall, too spindly, her stick-thin legs didn’t look as if they would support her, Vala thought, and her head lolled on a skinny neck. It was a paradox that the creatures of a high-gravity universe spent most of their lives in effective freefall. And she had distinct webbing on her toes – an adaptation for swimming in the air? 

			Sand lowered her to the deck. But the girl struggled, and tried to raise her head, and spoke in a scratchy voice. ‘Ma-seef senss-or dees-funx-eon . . .’ 

			Sand stared at her. ‘By Bolder’s ghost. I think she made a joke!’

			The girl tried to speak again, and the flitter’s Virtual suite translated for her. ‘Coton? Where is he?’

			Vala had not thought of her grandson since the coffin-box had cracked open. She whirled.

			Coton lay immobile on his couch. The crew members worked on him frantically. But, one by one, the Virtual lights hovering around his head were turning red.

		

	
		
			 

			One by one, the human worlds fell dark before the Xeelee Scourge. At last, a million years after Poole’s time, the streams of refugees became visible in the skies of Earth itself. 

			Since the time of Michael Poole there had been immortals among the ranks of mankind. The descendants of Jasoft Parz were among them. They emerged, lived, and sometimes died through accident or malice, in their own slow generations, hidden within humanity. They had been called many names. ‘Ascendant’ was one of the more acceptable. Yet they endured. 

			The Ascendants had come to believe that as long as Earth survived, mankind would survive. 

			And so they took steps to make that happen.

		

	
		
			 

			PERIANDRY’S QUEST

			AD c.3.8 BILLION YEARS

		

	
		
			 

			The funerary procession drew up in the courtyard of the great House. Through a screen of bubbling clouds the blueshifted light of Old Earth’s sky washed coldly down over the shuffling people, and the stars spun through their crisp two-minute cycles.

			Peri took his place at the side of his older brother MacoFeri. His mother CuluAndry, supported by her two daughters, stood behind him. ButaFeri’s hearse would be drawn by two tamed spindlings. Peri’s father had been a big man in every sense, a fleshy, loud, corpulent man, and now his coffin was a great box whose weight made the axles of his hearse creak. 

			Despite his bulk, or perhaps because of it, Buta had always been an efficient man, and he had trained his wife, sons and daughters in similar habits of mind. So it was that the family was ready at the head of the cortege long before the procession’s untidy body, assembled from other leading citizens of Foro, had gathered in place. Their coughs and grumbles in the chill semi-dark were a counterpoint to the steady wash of the river Foo, from which the town had taken its name, as it passed through its channelled banks across the Shelf.

			‘It’s that buffoon of a mayor who’s holding everybody up,’ MacoFeri complained.

			Culu’s face closed up in distress. BoFeri, Peri’s eldest sister, snapped, ‘Hold your tongue, Maco. It’s not the time.’

			Maco snorted. ‘I have better things to do than stand around waiting for a fat oaf like that – even today.’ But he subsided.

			As the family continued to wait in the cold, servants from the Attic moved silently among them, bearing trays of hot drinks and pastries. The servants were dressed in drab garments that seemed to blend into the muddy light, and they kept their faces averted; the servants tried to be invisible, as if their trays floated through the air by themselves. 

			The delay gave PeriAndry, seventeen years old, an unwelcome opportunity to sort through his confused emotions. This broad circular plaza was the courtyard of ButaFeri’s grand town House. The lesser lights of the town were scattered before the cliff face beneath which Foro nestled, dissipating in the enigmatic ruins at the town’s edge. In this setting the House glowed like a jewel – but ButaFeri had always counselled humility. Foro had been a much prouder place before the last Formidable Caress, he said. The ‘town’ as it was presently constituted seemed to have been carved out of the remains of a palace, a single mighty building within a greater city. And once, ButaFeri would say, even this wide courtyard had been enclosed by a vast, vanished dome, and over this ancient floor, now crossed by the hooves of spindlings, the richer citizens of a more fortunate time had strolled in heated comfort. Buta had been a wise man, but he had shared such perspectives all too infrequently with his younger son.

			Just at that moment, as PeriAndry’s sense of loss was deepest, he first saw the girl.

			Suddenly she was standing before him, offering him pastries baked in the shape of birds. This Attic girl was taller than most of her kind; that was the first thing that struck him. Though she wore as shapeless a garment as the others, where the cloth draped conveniently he made out the curve of her hips. She was slim; she must be no more than sixteen. Her face, turned respectfully away, was an oval, with prominent cheekbones under flawless skin. Her mouth was small, her lips full. Her colouring was dark, rather like his own family’s – but this was a girl from the Attic, a place where time ran rapidly, and he wondered if her heart beat faster than his.

			As his inspection continued she looked up, uncertain. Her eyes were a complex grey-blue. When she met his gaze she seemed startled, and looked away quickly.

			BoFeri, his elder sister, hissed at him, ‘Lethe, Peri, take a pastry or let her go. You’re making an exhibition of us all.’

			He came back to himself. Bo was right, of course; a funeral was no place to be ogling serving girls. Clumsily he grabbed at a pastry. The girl, released, hurried away, back to the Elevator that would return her to her Attic above the House.

			MacoFeri had seen all this, of course. Buta’s eldest son sneered, ‘You really are a spindling’s arse, Peri. She’s an Attic girl. She’ll burn out ten times as fast as you. She’ll be an old woman before you’ve started shaving . . .’

			Maco’s taunting was particularly hard for Peri to take today. After the ceremony MacoFeri and BoFeri, as eldest son and daughter the co-heirs of ButaFeri’s estate and the only recipients of his lineage name, would sit down and work out the disposition of Buta’s wealth. While Bo had shown no great interest in this responsibility, Maco had made the most of his position. ‘You love to lord it over me, don’t you?’ Peri said bitterly. ‘Well, it won’t last for ever, Maco, and then we’ll see.’

			Maco blew air through finely chiselled nostrils. ‘Your pastry’s going cold.’ He turned away.

			Peri broke open the little confection. A living bird, encased in the pastry, was released. As it fluttered up into faster time the beating of its wings became a blur, and it shot out of sight. Peri tried to eat a little of the pastry, but he wasn’t hungry, and he was forced to cram the remnants of it into his pocket, to more glares from his siblings.

			 

			At last the cortege was ready. Even the Mayor of Foro, a wheezing man as large as ButaFeri, was in his place. Maco and Bo shouted out their father’s name and began to pace out of the courtyard. The procession followed in rough order. The spindlings, goaded by their drivers, dipped their long necks and submitted to the labour of hauling the hearse; each animal’s six iron-shod hooves clattered on the worn tiles. 

			The road they took traced the managed banks of the river Foo. Rutted and worn, it ran for no more than a kilometre from the little township at the base of the cliff and across the Shelf, and even at a respectfully funereal pace the walk would take less than half an hour. As they proceeded, the roar of falling water slowly gathered. 

			The Shelf was a plateau, narrow here but in places kilometres wide, that stretched into the mist to left and right as far as Peri could see. Behind the Shelf the land rose in cliffs and banks, up towards mistier heights lost in a blueshifted glare; and before it the ground fell away towards the Lowland. Foro was just one of a number of towns scattered along the Shelf, whose rich soil, irrigated by ancient canals, was dense with farms. Peri knew that representatives of towns several days’ ride away had come to see off Buta today.

			At last the hearse was drawn up to the very edge of the Shelf. The family took their places beside the carriage. Peri’s mother had always had a fear of falling, and her daughters clustered around her to reassure her. There was another delay as the priest tried to light her ceremonial torch in the damp air.

			The edge was a sheer drop where, with a shuddering roar, the river erupted into a waterfall. Reddening as it fell, the water spread out into a great fan that dissipated into crimson mist long before it reached the remote plain far below. The Lowland itself, stretching to a redshifted horizon, was a mass of deep red, deeper than blood, the light of slow time. But here and there Peri saw flashes of a greater brilliance, a pooling of daylight. There was no sun in the sky of Old Earth; it was the glow of these evanescent ponds of pink-white light, each kilometres wide, reflecting from high, fast-moving clouds, which gave people day and night, and inspired their crops to grow. 

			Standing here amid this tremendous spectacle of water and light, Peri was suddenly exhilarated. He felt as if he was cupped in the palm of mighty but benevolent forces – forces that made his life and concerns seem trivial, and yet which cherished him even so. This perspective eased the pain of his father’s loss.

			At last the priest had her torch alight. With a murmuring of respectful words, she touched her fire to the faggots piled in the carriage around the coffin. Soon flame nuzzled at the box that confined ButaFeri. 

			Among the faggots were samples of Buta’s papers – diaries, correspondence, other records – the bulk of which was being torched simultaneously at Buta’s home. This erasure was the custom, and a comfort. In four thousand years, according to tradition, when the next Formidable Caress came and civilisation fell once more, everything would be lost anyhow – all painfully accumulated learning dissipated, all buildings reduced to ruin – and it was thought better to destroy these hard-won monuments now rather than leave them to the relentless workings of fate. 

			For long minutes family, priest and crowd watched the fire hopefully. They were waiting for an Effigy to appear, a glimpse of a miracle. The spindlings grazed, indifferent to human sentiment.

			And in that difficult moment Peri saw the Attic girl again. Once more she moved through the crowd bearing a tray of steaming drinks, restoratives after the march from Foro. Now she was wearing a dress of some black material that clung languidly to her curves, and her dark hair was tied up so that the sweep of her neck was revealed. Peri couldn’t take his eyes off her.

			Maco nudged him. ‘She’s changed, hasn’t she? It’s – what, an hour? – since you last saw her. But in that time she’s been to the Attic and back; perhaps half a day has passed for her. And perhaps it’s not just her clothes she’s changed.’ He grinned and licked his lips. ‘At that age these colts can grow rapidly, their little bodies flowing like hot metal. I should know. There was a girl I had, oh, three years ago – an old crone by now, no doubt – but—’

			‘Leave me alone, Maco.’ 

			‘I happen to know her name,’ Maco whispered. ‘Not that it’s any concern of yours – not while our father burns in his box.’

			Peri couldn’t help but give him his petty victory. ‘Tell me.’

			‘Lora. Much good it will do you.’ Maco laughed and turned away.

			There was a gasp from the crowd. A cloud of pale mist burst soundlessly from the burning coffin. It hovered, tendrils and billows pulsing – and then, just for a heartbeat, it gathered itself into a form that was recognisably human, a misty shell with arms and legs, torso and head. It was ButaFeri, no doubt about that; his bulk, reproduced faithfully, was enough to confirm it.

			Buta’s widow was crying. ‘He’s smiling. Can you see? Oh, how wonderful . . .’ It was a marvellous moment. Only perhaps one in ten were granted the visitation of an Effigy at death, and nobody doubted that ButaFeri was worthy of such an envoi.

			The sketch of Buta lengthened, his neck stretching like a spindling’s, becoming impossibly long. Then the distorted Effigy shot up into the blueshifted sky and arced down over the edge of the cliff, hurling itself after the misty water into the flickering crimson of the plain below. It was seeking its final lodging deep in the slow-beating heart of Old Earth, where, so it was believed, something of Buta would survive even the Formidable Caresses.

			The watching dignitaries broke into applause, and, the tension released, the party began to break up. Peri did his best within the bounds of propriety to search for the girl Lora, but he didn’t glimpse her again that day.

			 

			MacoFeri and BoFeri, brother and sister armed with the name of their dead father, went into conclave for two days. They emerged smiling, clearly having decided the fates of their siblings, their mother and the cast of servants in the House and its Attic. But they stayed silent, to PeriAndry’s fury; they would take their own sweet time about revealing their decisions to those grateful recipients. Though his own uncertainty was thereby prolonged, there was nothing Peri could do about it.

			Maco’s first independent decision was to organise a wild spindling hunt. He proclaimed the hunt would be a final celebration of his father’s life. Despite his own turmoil Peri could hardly refuse to take part. 

			A party of a dozen formed up on laden spindlings and galloped off along the Shelf. It was a young group; Maco, at twenty-three, was the oldest of them. He carried a bundle of goodwill letters to hand to the mayors of the towns they would pass through. And he prevailed upon his youngest sister KelaAndry to keep a chart of their travels; the world wasn’t yet so well known that there wasn’t more to be mapped. 

			As they rode, the roar of the Foo diminished behind them, and Foro was soon lost in the mist. It would likely take them many days before they even glimpsed their first wild spindling. After the Formidable Caress, it was said, the spindlings had come to graze in the very ruins of the ancient, abandoned towns, and to kill or capture them had been easy; but as the settlements at the foot of the cliff had grown again, the wild spindling herds were harder to find. But the journey itself was pleasant. The party settled into a comfortable monotony of riding, making camp, cooking, sleeping. 

			Of the dozen who travelled, five were men, seven women, and there was a good deal of badinage and flirting. As early as the second night, three couples had formed. 

			Peri had always been a vigorous, athletic type, and he had hoped that the hunt would take his mind off his own troubles. But he kept himself to himself, by day and by night.

			It was not that he was inexperienced. Since the age of fifteen his father had programmed for him a series of liaisons with local girls. The first had been pretty, compliant, experienced, Buta’s intention being to tutor his son and to build his confidence and prowess. After that had come brighter, tough-minded girls, and subtler pleasures followed as Peri learned to explore relationships with women who were his peers. Though he had formed some lasting friendships, nothing permanent had yet coalesced for him. That was only a matter of time, of course. 

			The trouble was that now it would not be his father selecting potential mates for him: no, from now on it would be his brother Maco, with perhaps a little advice from Bo. Maybe the women on this very trip had been invited with that in mind – although Peri was sure Maco would sample the wares before allowing his inferior brother anywhere near them. 

			All this, and the lingering uncertainty over his destiny, was hard to bear. He seemed to lose confidence. He had no desire to mix with the others, had nothing to add to their bantering conversations. And as he lay in his skin sleeping bag, with the warm presence of his favourite spindling close by, Peri found his thoughts returning to Lora. 

			He hadn’t forgotten the surge of helpless longing he had felt as he studied her demure face, her carelessly glimpsed figure. She hadn’t said a word to him, or he to her – and yet, though she was just a servant, he sensed there had been something between them, as elusive yet as real as an Effigy, there to be explored if only he had the chance. And how he longed for that chance! 

			In his obsessive imagining, Peri constructed a fantasy future in which he would seek out the girl. He would show her his life, perhaps fill the inevitable gaps in her learning – though not too quickly; he rather liked the idea of impressing her with his worldliness. They would grow together, but not through any seduction or displays of wealth: their Effigies would call to each other, as the saying had it. At last they would cement their love, and much of his detailed imagining centred on that. 

			After all that, well, he would present their liaison to his family as an accomplished fact. He would ride out their predictable objections, claim his inheritance, and begin his life with Lora . . . At that point things got a bit vague.

			It was all impossible, of course. There were few hard and fast laws in Foro; the community was too young for that, but it went against all custom for a Shelf man to consort with an Attic servant, save for pure pleasure. But for Peri, a romance with Lora would bring none of the complication of his liaisons with women from the town, none of the unwelcome overlay of inheritance and familial alliance – and none of his brother’s gleeful manipulation, for this would be Peri’s own choice. 

			Elaborating this comforting fantasy made the days and nights of the hunt easier to bear. Or at least that was so before Maco, with almost preternatural acuity, figured out what Peri was thinking.

			 

			It was a bright morning, a couple of weeks after the hunters had set off. They were running down a small herd of wild spindlings, perhaps a score of the animals including foals. Here the Shelf was heavily water-carved, riddled with gullies and banks, and the southern cliffs were broken into round-shouldered hills. The party was galloping at top speed, their spare mounts galumphing after them, and they raised a curtain of dust that stretched across the Shelf.

			The spindlings’ six-legged running looked clumsy but was surprisingly effective, a mixture of a loping run with leaps forward powered by the back pair of legs. The spindlings’ six-limbed body plan was unlike those of most of Old Earth’s land animals, including humans. But then, so it was said, the spindlings’ ancestors had not come from Old Earth. Unladen, the wild spindlings were naturally faster than their hunters’ mounts, but, panicking, they would soon run themselves out.

			Maco rode alongside Peri. He yelled across, ‘So how’s my little brother this morning?’

			‘What do you want, Maco?’

			Maco was very like his father when he had been young – dark, handsome, forceful – but already he showed traces of Buta’s corpulence in his fleshy jowls. ‘We’ve been talking about you. You’re keeping yourself to yourself, aren’t you? Head full of dreams as usual – not that there’s room in there for much else. The thing is, I think I know what you’ve been dreaming about. That serving girl: Lora. Your tongue has been hanging out ever since the funeral . . .’ He clenched his fist and made obscene pumping motions. ‘Is the thought of her keeping you warm in your sack?’

			‘You’re disgusting,’ Peri said.

			‘Oh, don’t be a hypocrite. You know, you’re a good hunter, PeriAndry, but you’ve a lot to learn. I think you will learn, though. You’re certainly going to have plenty of opportunity.’

			Peri hauled on his reins to bring his spindling to a clattering halt. Maco, startled, rode on a few metres before pulling up and trotting back. Their two panting beasts dipped their long dusty heads and nuzzled each other.

			Peri, furious now, said, ‘If you’re talking of my inheritance then tell me straight. I’m tired of your games.’

			Maco laughed. ‘You’re not a very good sport, little brother.’

			Peri clenched his fists. ‘I’ll drag you off that nag and show you what a good sport I am.’

			Maco held up his hands. ‘All right, all right. Your inheritance, then: in fact it’s one reason I organised this hunt – to show you what I’m giving you.’

			‘What do you mean?’

			Maco swept his arm wide. ‘All the land you see here, across the width of the Shelf – all this belonged to Buta. Our father bought the land as a speculation from a landowner in Puul, the last town, half a day back. Right now it’s got nothing much to offer but wild spindlings and scrub grass . . .’

			‘And this will be mine,’ Peri said slowly.

			‘It’s a good opportunity,’ Maco said earnestly. ‘There’s plenty of water in the area. Some of these gullies may actually be irrigation channels, silted up and abandoned. Good farming land – perhaps not for our generation, but certainly our children. You could establish a House, set up an Attic in those hills. You could make your mark here, Peri.’

			‘This is a dismal place. My life will be hauling rocks and breaking dirt. And we’re fourteen days’ ride from home.’

			‘This will be your home,’ Maco said. As he spoke of Peri’s inheritance, Maco had seemed to grow into his role, sounding masterful, even wise. But now a brother’s taunting tone returned, sly, digging under Peri’s skin. ‘Perhaps you could bring your little serving girl. She can make you pastries all day and let you hump her all night . . .’

			Peri blurted out, ‘It is only custom that keeps me from her.’

			Maco let his jaw drop. ‘Hey – you aren’t serious about this foal, are you?’

			‘Why should I not be?’

			Maco said harshly, ‘Kid, she lives in the Attic. Up there, for every day that passes for you, ten or twelve pass for her. Already months have gone by for her . . . I know from experience: those Attic girls are sweet but they turn to dust in your hands, until you can’t bear to look at them. Already your Lora must be ageing, that firm body sagging . . .’

			If it had gone on a minute longer Peri might have lost control, even struck his brother, and the consequences would have been grave. But there were cries from across the plain. Peri saw that the party had backed the family of spindlings into a dry gully. Grateful for an excuse to get away, Peri spurred his mount into motion.

			The spindlings, cornered, clustered together. There were more than a dozen adults, perhaps half as many colts. They seemed helpless as the hunters closed their circle; old and young, in their panic, they puked lumps of faeces from their mouths in the spindlings’ unique manner.

			But then four of the adults craned their necks high in the air, and their heads, three metres above their bodies, turned rapidly. With a whinny the four broke together, clattering up the gully’s dusty wall. The movement was so sudden and coordinated they cut through the hunters’ line and escaped.

			The spindlings’ long necks were an evolutionary response. On Old Earth, time passed more rapidly the higher you went, a few hundredths for each metre. The spindlings were not native to Old Earth, but they had been here long enough for natural selection to work. That selection had favoured tall animals: with their heads held high, the longer-necked were able to think just a little faster and, over time, that margin of hundredths offered a survival advantage. Now these accelerated adults had abandoned the young, old and feeble, but they would live to breed again. 

			The young hunters didn’t care about evolutionary strategies. The aged adults made easy meat, and the captured youngsters could be broken and tamed. The hunters closed in, stabbing spears and ropes at the ready. Already they sang of the feast they would enjoy tonight.

			But PeriAndry did not sing. He had made up his mind. Before the night came he would leave the party. Perhaps this desolate stretch of remote scrubland was his destiny, but he was determined to explore his dreams first – and to achieve that he had to return home.

			 

			It took Peri just ten days to ride back to Foro. Each day he drove on as long as he could, until exhaustion overtook him or his mounts.

			When he got home he spoke to his mother briefly, only to reassure her of the safety of the rest of the hunting party, then retired to his room for the night. 

			His sister BoFeri insisted on seeing him, though, and she briskly extracted the truth of what he intended.

			‘Listen to me,’ she said. ‘We’re different stock, we folk of the Shelf, from the brutes of the Attic, and similar lofty slums. Time moves at a stately pace here – and that means it has had less opportunity to work on us.’ She prodded his chest. ‘We are the ones who are truest to our past – we are the closest to the original stock of Old Earth. The Attic folk have been warped, mutated by too much time. Think about it – those rattling hearts, the flickering of their purposeless generations! The Attic folk aren’t human as we are. Not even the pretty ones like Lora. Good for tupping, yes, but nothing more . . .’

			‘I don’t care what you say, Bo, or Maco.’

			Her face was a mixture of his mother’s kindness and Maco’s hard mockery. ‘It is adolescent to have crushes on Attic serving girls. You are evading your responsibilities, Peri; you are escaping into fantasy. You are so immature!’

			‘Then let me grow up in my own way.’ 

			‘You don’t know what you will find up there,’ she said, more enigmatically. ‘I’m afraid you will be hurt.’

			But he turned away, and would not respond further.

			He longed to sleep, but could not. He didn’t know what the next day would bring. None of his family, to his knowledge, had ever climbed the cliff before, but that was what he must do. He spent the night in a fever of anticipation, clutching at shards of the elaborate fantasy he had inflated, which Maco had so easily seen and punctured.

			In the morning, with the first light, he set out in search of Lora – if not yet his lover, then the recipient of his dreams. 

			 

			There were two ways up the cliff: the Elevator, and the carved stairways. The Elevator was a wooden box suspended from a mighty arrangement of ropes and pulleys, hauled up a near-vertical groove in the cliff face by a wheel system at the top. This mechanism was used to bring down the servants and the food, clean clothes and everything else the Attic folk prepared for the people of the House; and it carried up the dole of bread and meat that kept the Attic folk alive.

			The servants who handled the Elevator were stocky, powerful men, their faces greasy with the animal fat they applied to their wooden pulleys and their rope. When they realised what Peri intended they were startled and hostile. This dismayed Peri; he had anticipated resistance from his family, but somehow he hadn’t considered the reaction of the Attic dwellers, though he had heard that among them there was a taboo about folk from the House visiting their aerial village – not that anybody had wanted to for a long time, it seemed.

			But anyhow, he had already decided to take the stairs. He imagined the simple exertion would calm him. Ignoring the handlers, without hesitation he placed his foot on the first step and began to climb, counting as he went. ‘One, two, three . . .’ 

			These linked staircases, zigzagging off into the blue-tinged mist over his head, had been carved out of the face of the cliff itself; they were themselves a monumental piece of stonework. But the steps were very ancient and worn hollow by the passage of countless feet. The first change of direction came at fifty steps, as the staircase ducked beneath a protruding granite bluff. ‘Fifty-four, fifty-five, fifty-six . . .’ 

			The staircase was not excessively steep, but each step was tall. By the time he had reached a hundred and fifty steps he was out of breath, and he paused. He had already climbed above Foro. The little town, unfamiliar from this angle, was tinged by a pinkish redshift mist. He could see people coming and going, a team of spindlings hauling a cart across the courtyard before his House. He imagined he could already see the world below moving subtly slower, as if people and animals swam through some heavy, gelatinous fluid. Perhaps it wasn’t the simple physical effort of these steps that tired him out, he mused, but the labour of hauling himself from slow time to fast, up into a new realm where his heart clattered like a bird’s.

			But he could see much more than the town. The Shelf on which he had spent his whole life seemed thin and shallow, a mere ledge on a greater terraced wall that stretched up from the Lowland to far above his head. And on the Lowland plain those pools of daylight, kilometres wide, came and went. The light seemed to leap from one transient pool to another, so that clusters and strings of them would flare and glow together. It was like watching lightning spark between storm clouds. There were rhythms to the sparkings, though they were unfathomable to Peri’s casual glance, compound waves of bright and dark that chased like dreams across the cortex of a planetary mind. These waves gave Old Earth not just its sequence of day and night, but even a kind of seasonality.

			He continued his climb. ‘One hundred and seventy-one, one hundred and seventy-two . . .’

			He imagined what he would say to Lora. Gasping a little, he even rehearsed small snippets of speech. ‘Once – or so it is said – all of Old Earth enjoyed the same flow of time, no matter how high you climbed. Some disaster has disordered things. Or perhaps our stratified time was given to us long ago for a purpose. What do you think?’ Of course his quest was foolish. He didn’t even know this girl. Even if he found her, could he really love her? And would his family ever allow him to attain even a fragment of his dreams? But if he didn’t try he could only imagine her, up here in the Attic, ageing so terribly fast, until after just a few years he could be sure she would be dead, and lost for ever. ‘Ah, but the origin of things hardly matters. Isn’t it wonderful to know that the slow rivers of the Lowlands will still flow sluggishly long after we are dead, and that in the wheeling sky above worlds shiver and die with every breath you take?’ And so on.

			At the Shelf’s lip, where his father’s pyre still smouldered, he saw the Foo waterfall tumble into space, spreading into a crimson fan as it fell. Buta had once tried to explain to him why the water should spread out instead of simply falling straight down. The water, trying to force its way into the plain’s glutinous deep time, was pushed out of the way by the continual tumble from behind, and so the fan formed. It was the way of things, Buta had said. The stratification of time was the key to everything on Old Earth, from the simple fall of water to the breaking of human hearts.

			 

			At last the staircase gave onto a rocky ledge. He rested, bent forward, hands on his knees, panting hard. He had counted nine hundred steps; he had surely climbed more than two hundred metres up from the Shelf. He straightened up and inspected his surroundings. 

			There was a kind of village here, a jumble of crude buildings of piled stone and wood. So narrow was the available strip of land that some of these dwellings, or store-rooms or manufactories, had been built into crevices in the cliff itself, connected by ladders and short staircases. This was the Attic, then, the unregarded home and workplace of the generations of servants who served the House of Feri. 

			He walked along the Attic’s single muddy street. It was a grim, silent place. There were a few people about – some adults trudging wearily between the rough shanties, a couple of kids who watched him wide-eyed, fingers picking at noses or navels. Everybody else was at work, it seemed. If the children were at least curious, the adults were no friendlier than the Elevator workers. But there was something lacking in their stares, he thought: they were sullen rather than defiant. 

			At the head of the Elevator the pale necks of tethered spindlings rose like flowers above weeds. They were here to turn the wheel that hauled the Elevator cage up and down. One weary animal eyed him; none of its time-enhanced smartness was any use to it here.

			Near some of the huts cooking smells assailed him. Though it was only morning, the servants must be working on courses for that evening’s dinner. The hour that separated two courses on the ground corresponded to no less than ten hours here, time enough to produce dishes of almost magical perfection, regardless of the unpromising conditions of these kitchens.

			A woman emerged from a doorway, wiping a cauldron with a filthy rag. She glared at Peri. She was short, squat, with arms and hands made powerful by a lifetime’s labour, and her tunic was a colourless rag. He had no idea how old she was: at least fifty, judging from the leathery crumples of her face. But her eyes were a startling grey-blue – startling for they were beautiful despite their setting, and startling for their familiarity. 

			He stood before her, hands open. He said, ‘Please—’

			‘You don’t belong in blueshift.’

			‘I have to find somebody.’

			‘Go back to the red, you fool.’

			‘Lora,’ he said. He drew himself up and tried to inject some command into his voice. ‘A girl, about sixteen. Do you know her?’ He fumbled in his pocket for money. ‘Look, I’ll make it worth your while.’

			The woman considered his handful of coins. She pinched one nostril and blew a gout of snot into the mud at his feet. But, ignoring the coins, wiping her hands on her filthy smock, she turned and led him further into the little settlement.

			They came to the doorway of one more unremarkable shack. He heard singing, a high, soft lilt. The song seemed familiar. His breath caught in his throat at its beauty, and, unbidden, fragments of his elaborate fantasy came back to him.

			He stepped to the doorway and paused, letting his eyes adapt to the gloom. The hut’s single room contained a couple of sleeping pallets, a hole in the ground for a privy, a surface for preparing food. The place was hot; a fire burned in a stone-lined grate. 

			A woman stood in one shadowed corner. She was ironing a shirt, he saw, shoving at tough creases with a flat-iron; more irons were suspended over the fire. The work was obviously hard, physical. The woman stopped singing when he came in, but she kept labouring at the iron. Her eyes, when they met his, were unmistakable, unforgettable: a subtle grey-blue.

			For a moment, watching her, he couldn’t speak, so complex and intense were his emotions. 

			That could be my shirt she’s ironing: that was his first thought. All his life he had been used to having his soiled clothes taken and returned as soon as he wanted, washed and folded, ironed and scented. But here was the cost, he saw now, a woman labouring for ten hours for every hour lived out by the slow-moving aristocrats below, burning up her life for his comfort. And if he lived as long as his father, he might see out ten generations of such ephemeral servants before he died, he realised with a shock: perhaps even more, for he could not believe that people lived terribly long here. 

			But she was still beautiful, he saw with relief. A year had passed for her in the month since he had seen her last, and that year showed in her; the clean profile of a woman was emerging from the softness of youth. But her face retained that quality of sculpted calm he had so prized on first glimpsing it. Now, though, there was none of the delicious startle he had seen when he had first caught her eye; in her expression he saw nothing but suspicion.

			He stepped into the hut. ‘Lora – I know your name, but you don’t know mine . . . Do you remember me? I saw you at my father’s funeral – you served me pastries – I thought then, though we didn’t speak, that something deeper than words passed between us . . . Ah, I babble.’ So he did, all his carefully prepared speeches having flown from his head. He stammered, ‘Please – I’ve come to find you.’

			Something stirred on one of the beds: a rustling of blankets, a sleepy gurgle. It was a baby, he realised dimly, as if his brain was working at the sluggish pace of the ground. Lora carefully set down her iron, walked to the bed and picked up the child. No wonder her song had seemed familiar: it was a lullaby.

			She had a baby. Already his dreams of her purity were shattered. The child was only a few months old. In the year of her life that he had already lost, she must have conceived, come to term, delivered her child. But the conception must have happened soon after the funeral . . .

			Or at the funeral itself.

			She held out the child to him. ‘Your brother’s,’ she said. They were the first words she had ever spoken to him.

			He recoiled. Without thinking about it he stumbled out of the hut. For a moment he was disoriented, uncertain which way he had come. The dreadful facts slowly worked into his awareness. Maco: had he really wanted her – or had he taken her simply because he could, because he could steal her from his romantic fool of a younger brother?

			The old woman was here, the woman with Lora’s eyes – her mother, he realised suddenly. ‘You mustn’t be here,’ she growled. ‘You’ll bring harm.’

			In his befuddled state, this was difficult to decode. ‘Look, I’m a human being as you are. You’ve no reason to be frightened of me . . . This is just superstition.’ But perhaps that superstition was useful for the House folk to maintain, if it kept these labouring servants trapped in their Attic. And this mother’s anger was surely motivated by more than a mere taboo. He didn’t understand anything, he realised with dismay.

			The woman grabbed his arm and began to drag him away. Still dazed, his emotions wracked, he allowed himself to be led through the mud. There seemed to be more people about now. They all glared at him. He had the odd idea that the only thing that kept them from harming him was that it hadn’t occurred to them.

			He reached the Elevator. The boxy cage was laden with cereals, fruit, platters of cold meat, pressed tablecloths. It was the stuff of a breakfast, he thought dully; no matter how much time had elapsed up here, on the ground the House had yet to wake up. He took his place in the cage and waited for the descent to begin, with as much dignity as he could muster.

			‘. . . And you can go too, you with your red-tinged bastard!’ 

			He turned. The scowling woman had dragged Lora out of her hut and had hauled her by main force to the Elevator. For a second Lora resisted; holding her child, she met Peri’s eyes. Perhaps if he had acted then, perhaps if he had found the right words, he could have saved her from this dreadful rejection. But there was nothing inside him, nothing left of the foolish dream he had constructed around this stranger. Shamed, he looked away. With a final shove the hard-faced woman deposited Lora inside the cage. 

			As they waited for the captive spindlings to start marching in their pen, Peri and Lora avoided each other’s gaze, as if the other didn’t even exist.

			 

			The Elevator descended. Peri imagined slow time flowing through him once more, dulling his wits. His mood became sour, claustrophobic, resentful. But even as he cowered within himself, he reflected how wrong BoFeri had been. These Attic folk couldn’t be so different from the people of the Shelf after all, not if a son of the House could sire a baby by an Attic woman.

			At last the Elevator cage thumped hard against the ground. The heaps of cold meat and tablecloths slumped and shifted. 

			Peri threw open the gate, but it was Lora who pushed out of the cage first. She ran from the Elevator, away from the House, and made for the cobbled road that led to Buta’s pyre by the edge of the Shelf. Peri, moved by shame, wanted nothing more to do with her. But he followed. 

			At the edge of the Shelf he came on his eldest sister BoFeri. She was feeding more papers into the pyre, kept smouldering a month after the funeral. This was a morning job; again he was reminded that for all the time he had spent in the Attic, here on the Shelf it was still early in the day. 

			The girl Lora was only a few metres away. Clutching her baby, she stood right on the edge of the Shelf and peered down at the waterfall as it poured into the red mist below. The wind pushed back her hair, and her beautiful face glistened with spray.

			Bo eyed Peri. ‘So you went up into the Attic.’ She had to shout over the roar of the Foo. ‘And I suppose that’s the girl Maco tupped so brazenly at Buta’s funeral.’

			Peri felt as if his world was spinning off its axis. ‘You knew about that? Was I the only one who didn’t see?’

			Bo laughed, not unkindly. ‘Perhaps you were the one who least wanted to see. I said you would be hurt if you went up there.’

			‘Do you think she’s going to jump?’

			‘Of course.’ Bo seemed quite unconcerned.

			‘It’s my fault she’s standing there. If I hadn’t gone up, they might have let her be. I have to stop her.’

			‘No.’ Bo held his arm. ‘She has no place in the Attic now. And what will she do here, with her half-breed runt? No, it’s best for all of us that it ends here. And besides, she believes she has hope.’

			It was a lot to take in. ‘Best for all of us? How? And hope? Hope of what?’

			‘Look down, Peri. The Lowland is deep beneath us here, for the waterfall has worn a great pit. Lora believes that if she hurls herself down, she and her baby will sink deeper and deeper into slow time. She won’t even reach the bottom of the pit. Her heart will stop beating, and she and her baby will be preserved for ever, like flies in amber. There have been jumpers before, you know. No doubt they are there still, arms flung out, their last despairing thoughts frozen into their brains, trapped in space and time – as dead as if they had slit their throats. Let her join that absurd flock.’

			Lora still hesitated at the edge, and Peri wondered if she was listening to this conversation. ‘And how is her death supposed to benefit us?’

			BoFeri sighed. ‘You have to think in the long term, Peri. Maco and I enjoyed long conversations with Buta; our father was a deep thinker, you know . . . Have you never thought how vulnerable we are? The Attic folk live ten times as fast as we do. If they got it into their heads to defy us, they could surround us, manufacture weapons, bombard us with rocks – destroy us before we even knew what was happening. And yet that obvious revolution fails to occur. Why? Because, generation by generation, we siphon off the rebels: the defiant ones, the leaders. We allow them to destroy themselves on the points of our swords, on our guillotines or scaffolds – or simply by hurling themselves into oblivion.’

			Again Peri had the sense that Lora was listening to all this. ‘So each generation we cull the smart ones. We are selectively breeding our servants.’

			‘It’s simple husbandry,’ Bo said. ‘Remember, ten of their generations pass for each one of ours . . .’ She studied him, her face, a broader feminine version of his own, filled with an exasperated kindness. ‘You’re thinking this is inhuman. But it isn’t – not if you look at it from the correct point of view. While the Attic folk waste their fluttering lives above, they buy us the leisure we need to think, to develop, to invent – and to make the world a better place for those who will follow us, who will build a greater civilisation than we can imagine, before the next Caress comes to erase it all again. 

			‘My poor baby brother, you have too much romance in your soul for this world! You’ll learn, as I’ve had to. One day things will change for the better. But not yet, not yet.’

			Lora was watching the two of them. Deliberately she stepped back from the edge of the Shelf and approached them. ‘You think blueshift folk are fools.’

			Bo seemed shocked to silence by Lora’s boldness. Even now, Peri was entranced by the blaze of light in the girl’s face, the liquid quality of her voice.

			‘Addled by taboo, that’s what you think. But you can’t see what’s in front of your nose. Look at me. Look at my colouring, my hair, my height.’ Her pale eyes blazed. ‘Three of your seasons ago my mother was as I am now. MacoFeri took what he wanted from her. He left her to grow old, while he stayed young – but he left her me.’

			For Peri the world seemed to swivel about her suddenly familiar face. ‘You’re Maco’s daughter? You’re my niece?’

			‘And,’ she went on doggedly, ‘despite our shared blood, now MacoFeri has taken what he wanted of me in turn.’ 

			Peri clenched his fists. ‘His own daughter – I will kill him.’

			Bo murmured, ‘It’s only the Attic. It doesn’t matter what we do up there. Perhaps it’s better Maco has such an outlet for his strange lusts . . .’

			Lora clutched her baby. ‘You think we are too stupid to hate. But we do. We hate. Perhaps things will change sooner than you think.’ She wiped the mist from her baby’s face, and walked away from the cliff. 

			Around her, the flickering light of day strengthened.

		

	
		
			 

			CLIMBING THE BLUE

			AD c.4 BILLION YEARS

		

	
		
			 

			‘Everything about our world is made,’ said the Natural Philosopher. ‘Made by intelligence, perhaps even built by human hands! Tonight I will prove it to you – prove it, at least, to those with minds flexible enough to understand . . .’

			To Celi, to any Foron, such thoughts were radical, shocking. But Celi was electrified. 

			Celi had only taken Qaia to the lecture that night because he had heard rumours that the Philosopher was going to cut up a body. A human body, sliced apart in Foro’s own town hall! It was a sight no self-respecting sixteen-year-old could miss. 

			Celi’s father, Sool, had given his permission in his usual absent way. After all, he was going too. But his mother had seen right through him, as always. Pili was kneading bread, her powerful forearms coated in flour. ‘You’re going because you think it will be some kind of circus. Blood and bone and guts.’

			Immersed in rich kitchen smells, Celi squirmed, ashamed. ‘Mother, it’s not like that—’

			‘She’s a bad influence, you know.’

			‘Who?’ 

			‘Qaia. Her Effigy has yours by the throat, doesn’t it? And she has you climbing the blue at a snap of her fingers.’ 

			Climbing the blue. On Old Earth, time was layered: the higher you climbed, up towards the blueshifted sky, the faster time passed. So, said the more serious citizens of Foro, if you burned up your life on nonsense, you were climbing the blue. 

			Celi didn’t know what to say.

			Pili sighed, and cuffed his head gently. ‘Go, go. But if you only have eyes for Qaia, at least keep your ears open. You might learn something, and then the evening won’t be a total waste. But get the flour out of your hair first.’

			So off he had set, at a run, to Qaia’s house. 

			And as it happened, he did learn something that night: something about the world he lived in, and about himself. 

			 

			HuroEldon, Natural Philosopher, stalked back and forth over the stage in his richly woven robe, casting flickering shadows by the light of the torches on the walls. 

			The setting was magnificent. The town hall was a domed chamber, big enough to hold all Foro’s adult citizens. It was actually a wing of a palace, ruined in the last Formidable Caress. Now it had been rebuilt, and not as the home of a ruler, but as a meeting place for all Forons, rich and poor. 

			But even here HuroEldon’s voice resounded like Lowland thunder, Celi thought, a voice too large to be contained by mere stone. The Philosopher had about him a rich whiff of antiquity: it was a strange thought that, though Huro looked no older than fifty, he might have been born centuries ago. 

			And as he made his prefatory remarks, on the stage beside Huro were two bodies, corpses strapped to tables, covered by dust sheets and attended by assistants. Celi felt deeply queasy. 

			‘The world is a made thing,’ Huro said again. ‘An extraordinary claim that requires extraordinary evidence – and I have it!’ With a showman’s flourish he drew a long knife from his sleeve, and his assistants pulled the cover sheets from the tables. 

			The audience gasped. One revealed corpse was of a young spindling, its six legs splayed, its long neck limp as string. And the other corpse was of a little girl. 

			Celi felt Qaia’s hand creep into his own. He had actually known the child; she had been called Bera, and she had died of the Blight aged only eight. Celi could see the disfiguring burn-like stains on her skin. Celi was ashamed at his earlier grisly curiosity: it made a big difference when you knew who was to be cut up. 

			HuroEldon held up his knife, inspecting the blade. Then with a butcher’s casual expertise he slit the girl’s pale body from throat to pelvis and emptied the chest cavity of organs. There was a smell of sour chemistry; the body’s blood seemed to have been dried to a powder, and the organs were shrivelled, like blackened fruit. But still people groaned, and a few stumbled out of the hall, their hands pressed to their mouths. 

			Huro displayed the essentials of Bera’s bone structure, the long spine, the ribs, the limbs attached by ball-and-socket joints. ‘Thus the architecture of a human,’ he said. ‘And if you were to dissect a rat or a bird you would find much the same body plan – adjusted for the purpose of running or flying, of course, but with an essential unity of design.’ Despite his revulsion, Celi was fascinated by this brisk lesson in skeletal anatomy. 

			Huro turned his back on the girl and stalked to the other table. ‘A spindling, though, is quite different. Why, you can see it even before I open it up. Look at it! Six legs. Six limbs, not four! And if we look deeper, we will find more divergences . . .’

			Efficiently he peeled back skin and prised out bones from the spindling’s once-elegant long neck – except that these greyish objects weren’t actually bones. ‘The spindling has an inner skeletal structure. That much we have in common with it. But look – can you see?’ He stalked around the front rows of the audience, who flinched back from his gory specimens. ‘This isn’t bone. It’s a kind of cartilage, quite unlike the human design.’

			He tore apart the spindling, displaying more features of the animal. For instance, a human’s digestive system was essentially a duct that passed through the body: food in one end, waste out of the other. In contrast a spindling had a closed digestive loop, so that it used its mouth as its anus, for food and for waste. Celi was struck by this observation. Everybody knew to keep out of the way of a spindling when it prepared to vomit up its shit, but it had never occurred to him before how different it was to the human way of doing things. He felt curiosity stir; he wondered how many other strange features of the world were waiting for him to notice them, if only he could learn how to look.

			‘What does all this mean?’ Huro demanded. ‘It means that the spindling does not come from the same tree of life as humans and rats and birds. The spindling has been brought here, to this world of ours, from somewhere else – or else we have been brought to its world, although that seems less likely as there are more creatures like us here than like it. And the spindling is not the only example of an alien among us, among the plants and the animals.

			‘Like most primitive cultures on the Shelf, you Forons cling to a naive naturalism! You believe that the world as we experience it emerged from the blind operation of natural laws, that intelligence had no hand in it. But that cannot be true. The spindling is proof that the world could not have developed organically; one counter-example is enough to demonstrate that nature lacks the necessary unity for that to be so. The simplest hypothesis is in fact that it has all been made, all shaped by intelligence, from blueshifted sky to redshifted Lowland.’ He held up spindling cartilage, and a hip joint from poor Bera. ‘Here is the proof!’ And he threw the bones to the floor.

			There was a long silence. Then one man rose to his feet. Celi was moved to see that it was his own father. Sool was a proud Foron who clearly bristled over Huro’s comments about primitivism and naivety. He demanded to know if this ‘radical creationism’ was the only philosophical choice. Must Forons now accept gods and devils? Must they cower from storms like their ancestors, and worship the light that flared across the Lowland? Was not Huro’s presumption of a higher intelligence actually the more intellectually primitive point of view? He spoke well, a dignified anger deepening his voice, and his neighbours applauded.

			But Huro was able to counter him point by point. Despite himself, Celi found himself accepting the Philosopher’s arguments. But he felt deeply disturbed at the way this arrogant man dismissed his father, and had so easily upset his own world view.

			On impulse Celi stood up himself. 

			His father, surprised, yielded the floor. As he became the focus of the packed hall – the Mayor herself was here – Celi quailed. But he held his nerve, and dramatically pointed at Bera’s corpse. ‘Philosopher, if you can tell us the design of the whole world, why could you not save her from the Blight?’

			Huro smiled. ‘If you ask such a question, young man, perhaps you have it in you to become a doctor, so you can answer it yourself. Talk to me later.’ He turned away to take more questions.

			As Celi sat down, stunned, Qaia tugged his sleeve. ‘You won’t go to that awful man, will you?’

			‘No,’ said Celi immediately. ‘No, of course not.’ But as he stared into Qaia’s wide blue eyes, he knew he was lying.

			 

			Foro was situated on the side of a cliff, on the broad plain of the Shelf. The Forons were proud of their town, for they had built it with their own hands. But it was cupped in the mighty ruins of a much older city, devastated generations ago by the Formidable Caress.

			And if you climbed the rocky walls above and below the Shelf, you climbed into stratified time. You could ascend into a rarefied air where time raced like a pumping heart, or go down into the grave torpor of redshift. 

			In practice nobody from Foro ever did climb the rocks. It just wasn’t practical to run your life with time’s cogwheels slipping constantly. And the Forons’ reluctance was cultural too. Celi’s people were proudly descended from a group who had once been kept in an up-cliff community called the Attic, where their lives had been burned up in the service of slower-living rich folk on the Shelf below. Celi was the great-grandson of rebels against that strange enslavement.

			But if the folk of Foro ignored the stratification of time, the Philosophers, like HuroEldon, exploited it. 

			The Philosophers marketed knowledge. In their own community far down the slope, their lives, slowed by time, were stretched out. The Philosophers devoted their extended existences to recovering some of the wisdom that had been lost during the Caress, through study and patient archaeology. And they made their living by selling that learning back to those who had lost it. Thus HuroEldon had ascended grandly from his redshifted keep to instruct the people of Foro on how to turn their growing town from a heaped-up clutter into a functioning city with common services like water supplies and sewage, how to reclaim the ancient canal system to irrigate their fields, and so on; he could then step forward across time to advise on such projects as they were carried out. 

			Celi came to realise that this gift of knowledge was essential. It was only a few generations since the Forons had begun to grope their way out of the fog of fearful superstition that had been the enduring legacy of civilisation’s fall in the Formidable Caress. And it was even less time since the deeper psychological shock of that fall had begun to fade: the edge of the Shelf was still lined by the remains of funeral pyres, where the citizens of Foro, despairing of a future in which another Caress must inevitably shatter all they had built, had burned all their learning with them when they died.

			But however useful his advice, for Forons, who prided themselves on their egalitarian instincts, it was hard to stomach Huro’s arrogance. That lecture on creationism had been a gift by Huro, rich with too much knowledge, a bauble tossed carelessly away by a man come to advise on sewage. His manner had been infuriating, let alone the content of his lecture.

			And Huro had deflected Celi’s young life just as casually. 

			In the end, Celi did speak to the Natural Philosopher after the lecture. And within days he was assigned to Dela, the town’s physician, to begin his apprenticeship as a doctor. It all happened so quickly, his whole life upset. When he thought this over, Celi found he resented it, but he knew he would not step off the path he had chosen – or rather, that the Philosopher had chosen for him. 

			But when HuroEldon called on him again, long after that fateful night in the town hall, Celi found it hard to hide his nervousness.

			 

			HuroEldon walked grandly through Celi’s study. In his Philosopher’s cloak Huro was magnificent in this shabby background. He inspected Celi’s notes, carefully scraped onto spindling-skin parchment, and pored over an area he called Celi’s ‘laboratory’, an array of herbs, fluids and minerals labelled and annotated. 

			Five years had worn away. Celi, now twenty-one, was growing into his role in the town, as a practising physician – and as husband to Qaia, and expectant father of her first baby. But for HuroEldon, who had returned to his redshifted community of Philosophers, less than a year had passed.

			‘I’m grateful that you called on me,’ Celi said stiffly.

			‘I wanted to see how the town’s bright-eyed young doctor was progressing. It is always amusing to skip forward in time, so to speak, and see how such stories as yours have played out.’

			‘I’m not a doctor yet,’ Celi said. ‘I’m still learning.’

			‘That will never cease, I hope.’

			‘And Dela is still working—’

			‘That old witch! Oh, Dela has the charm, she knows the right words to murmur when Effigies go spiralling up from the dying. But you have something far more important than that.’ Huro tapped Celi’s temple. ‘A mind, my boy. That and your spirit, your doggedness. I saw it in you even during that night in the town hall.’

			‘I’m surprised you remember it . . .’ But for Huro it wasn’t long ago at all. ‘Your lecture made a great impression on me.’

			‘Obviously,’ Huro said dismissively. 

			‘It wasn’t you showing off your knowledge that intrigued me,’ Celi said, irritated. ‘It was Bera.’

			‘Who? Oh, the little girl on the butcher’s slab. What use is all the knowledge in the world, you asked, if it can’t save a child from the Blight?’ He waved a hand at Celi’s home-made laboratory. ‘I can see you’ve devoted yourself to the cause. But the Blight won’t be wrestled into submission, will it?’

			No, it wouldn’t. That was why Celi had asked to see HuroEldon.

			Celi was already a competent physician. He could deliver babies, stitch up wounds, set broken limbs and comfort the dying, and he had acquired basic knowledge of the vectors of infection, of antisepsis and antibiotics. Much of this learning, preserved and sold by the Philosophers, was rumoured to be very old. 

			But Celi had also learned that there was nothing anybody could do about the Blight.

			It showed up as a skin discolouration first, like a burn. This stage could last a year, even more. But eventually it got into your lungs, and within three days you were dead. None of Dela’s medicines could fight it; it was only rigid quarantine procedures that kept it from overwhelming the community altogether. 

			What frustrated Celi was that he was sure a cure for the Blight was achievable. As he had visited case after case, Celi had made notes of the folk medicines he encountered, concocted from animal blood, plant roots and seeds, mineral salts – potions and salves born out of desperation. The surprising thing was that some of these remedies showed signs of slowing the disease. Somewhere in all these ingredients was a cure, he became convinced.

			But finding that cure was a tremendous challenge. There were no full-time scientists here; Foro wasn’t rich enough to afford them. And a little systematic thought demonstrated that there were simply too many combinations of ingredients and relative concentrations to be tested, even if Celi were to dedicate himself to the project full time – which, as one of Foro’s two doctors, was quite impossible. 

			And now HuroEldon, who he had hoped would be a source of old wisdom on the Blight, dismissively told him it was all futile anyhow. ‘We live in a world in which time is stratified, remember. Time flows faster the higher you go—’

			‘I understand that,’ Celi said testily.

			‘Do you? That’s impressive. I don’t. And you must also understand, my boy, that organisms change – especially the pesky little brutes that bring us diseases. The Blight can transmit itself through blood, or spittle, or through the air. Whatever we do, a subset of the Blight’s disease vectors can always waft up into the blue where, accelerated in time, they can mutate, faster than we can hope to match them with our remedies. You see? It’s thus a fundamental feature of our world that disease is always beyond our control.’ He shrugged massive shoulders. ‘One must simply accept the losses.’

			Celi could not fault the Philosopher’s logic. But on some level, he saw, Huro simply did not care that it was impossible to defeat the Blight. Perhaps this was a legacy of the past. HuroEldon’s very name was a relic of the complicated compound nomenclature once adopted by the aristocracy of Foro, while Celi’s was a blunt Attic name. Even generations after the rebellion, in Huro’s heart he still thought he was better than Celi, better than the swarming townspeople Celi tended. Celi kept such thoughts to himself. 

			Huro seemed to be growing bored. ‘You’re wasting your time here, you know. There are much more intriguing questions for a mind like yours to address.’

			‘Such as?’

			‘Such as the subject of that lecture of mine: the indisputable fact that the whole of our world is a made thing, or at least assembled from disparate components, from blue to red, top to bottom. We’ve plenty of evidence beyond spindling skeletons. Why, we believe that the very stratification of time is an artefact.’

			Celi walked to the window and peered up at the sky. The light of Old Earth came from the shifting glow of the Lowland, reflected from the clouds. ‘Why would anybody make all this?’

			‘Think it through,’ Huro said. ‘If you could climb down from the sky, down into this redshifted pit we call our world, you would be preserved, locked in time.’

			‘Preserved?’

			‘We believe that once Old Earth was a world without this layering of time, a world like many others, perhaps, hanging in the sky. And its people were more or less like us. But Old Earth came under some kind of threat. And so, to protect their children, the elders of Old Earth pulled a blanket of time over their world and packed it off to the future. You must understand this is a rather flimsy hypothesis, and as I always say myself, extraordinary claims require extraordinary proof, and we don’t have it yet! But it’s the best justification we’ve come up with so far: Old Earth is a jar of time, stopped up to preserve its children.’

			Celi frowned. ‘But then, what about the Effigies?’ The ghostly forms released by the dying represented the biggest single mystery he had encountered as a doctor. ‘Are they us – are they human souls, leaving a dying body? And if so, why do so few of us release them on death? And why should the world periodically shake itself to pieces in the Formidable Caresses?’ 

			‘Good questions. I wish I had good answers! Perhaps you will find out for yourself – when you come down into the red and join us.’

			So here was the invitation, bluntly stated. Celi said, ‘I am a doctor. I have patients here in Foro.’

			‘They will die in the end, whatever you do. While you could live on.’

			‘I have a wife. Qaia. She is carrying our first child—’

			‘The blue-eyes who was with you the night of the lecture? How cute. Bring her with you. Or, better still, leave her behind.’ He leaned closer, and Celi smelled gin on his breath. ‘Stride into the future with me, five years, ten, twenty. There will always be more girls, not even conceived yet, fresh fruit waiting to be plucked. How do you think I keep myself entertained during these visits to your dismal little town? It isn’t all sewage systems and creationism, you know.’

			The curiosity Huro had woken in Celi that night five years ago would never leave him. But everything else about Huro and his proposal repelled Celi, everything but the allure of knowledge. It was easy for him to turn down Huro’s invitation. 

			As it turned out, however, Celi’s future was after all decided that day. When he returned home, he found Qaia sitting alone, stroking her belly, her face streaked by desolate tears. A pale-pink stain, like a burn, was spreading across her neck: it was the Blight. 

			Her life and his had been destroyed, he thought, by a vector of infection he couldn’t even see, and which he would never have the time to defeat. He couldn’t bear it. 

			It took a sleepless night of calculation for Celi to decide what he must do. He would not follow HuroEldon, down into the red. He must climb up into the blue, alone.

			 

			In the morning he packed quickly: a few clothes, some dried food, bags of seeds and roots, a set of his medicinal samples. Then, with his pack on his back and a cage of mice dangling awkwardly from his belt, Celi walked out of Foro. 

			He made for the cliff face, and began to climb. Once there had been an elevator system here, worked by tethered spindlings. Now you had to walk. But a whole series of staircases had long ago been cut into the face of the rock, heavily eroded by usage and weathering, but still usable. 

			He was winded by the time he had climbed the nine hundred steps to what remained of the Attic, where once his ancestors had toiled. 

			He walked around curiously; he had never been up here before. There was nothing left of his people’s village but post-holes in the ground, the scorch-marks of abandoned hearths, and gaunt caves in the cliff walls that had once been used as kitchens and dormitories. It all looked much older than the two or three generations since its abandonment, but that was in Foro time; up here in the blue this place had grown much older than the Forons’ memories of it.

			He dangled his legs over the edge of the cliff, sipped water from a spring, and looked down into the depths of the Lowland, an ocean of misty redshift. From here, Foro too was bathed in a crimson glow; he could see the people and their spindling-drawn vehicles crawling as if through syrup. Already he was cut off from his family, from his patients, from Qaia, by the streaming of time. He wondered how many of them he would see again.

			Once he had made his decision to leave he had been determined to keep his plan secret from everybody – even from Qaia. Perhaps it had been the kindest thing to do; or perhaps he had feared his own determination might waver if he hesitated.

			But Dela, the doctor who had tutored him, had seemed to have an idea what he was up to. ‘It’s the white mice,’ she told him. ‘You’re taking white mice.’

			‘What about them?’

			‘Mice can catch the Blight, like humans. Spindlings, for instance, can’t. And that’s important to you, isn’t it?’

			‘I don’t know what you’re talking about.’

			Unexpectedly she hugged him. Old enough to be his mother, she was a nurturing doctor, but not given to physical displays of affection. ‘I will miss you. You’re a good colleague.’

			‘I’ll be back in a few days.’

			‘Of course you will.’

			His father had accepted his bland assurances that he would return. He had a more strained encounter with his mother, who, with her usual acuity, guessed he was up to something. ‘I always did say that girl would have you climbing the blue.’

			‘Look after her, mother.’

			‘I will.’ He embraced her; she smelled of warm bread.

			And then had come his parting from Qaia. He had left her, and his unborn child, with lies. Now, as he looked down into the layers of time that trapped her, he couldn’t bear even to think about it. Wearily he collected his kit and continued the climb.

			Above the Attic he plodded steadily along the trails of migrant animals, and when the trails petered out, scrambled over rocks. There were no more people or animals now, but he saw the flash of wings, and occasionally heard an echoing caw. He was not alone, not while the birds flew with him.

			After a time he noticed a change in the rock. Shattered by frost or heat, its surfaces scarred by lichen, it seemed much more sharply eroded than the cliff faces down by Foro. The stratification of time must be having a profound effect on the very fabric of the world, with higher rock sections eroding away much more rapidly than lower. When he paused to sleep, wrapped in a skin blanket on a narrow ledge, he scratched a note about this in his spindling-skin journal, the first note he had made there.

			On the third day he climbed a narrow pinnacle, heading up to a summit. By now it seemed that only he existed in a normal stream of time; he was alone in the clean, thin air, sandwiched between the stars over his head and the crimson glow beneath.

			The slope levelled out, and he stood on a smooth, worn plateau. There was life here: tufts of grass, low trees that clung to the rock face, even a couple of abandoned birds’ nests. Food and water: he could live here, then. But Foro and the Shelf, far beneath him, were lost with the Lowland in a dank sea of redshift. Perhaps there were higher mountains to climb. But surely he had come high enough to achieve the temporal advantage he sought, high enough to defeat the evolutionary enthusiasm of the Blight vectors – high enough to give him the time he needed to save Qaia. This would do.

			But now that he had stopped moving, doubt plagued him. Could he really bear to lose himself in time like this? 

			Better not to think about it. Better to begin work; once his patient methodology gathered momentum, his soul would be filled with the work and his purpose. Grimly he began to unload his kit.

			 

			Celi stood in the doorway of the home he had built with Qaia. He looked round at the walls of mud and plaster, the furniture they had made and bought, the carving with their names over the door. For him, all of it was a lifetime old, yet as fresh as a morning. And there was no place for him, he knew. 

			He felt an odd stab of nostalgia for his mountaintop refuge, the hut he had built, the cages for the mice. But even if he could climb back up there it would already all be gone, weathered away by accelerated time. The core of his life had been hollowed out; he felt as if he had been away only a moment, that he had been aged in a heartbeat.

			Qaia walked into the room, humming, a towel around her hair. For a moment she did not see him, and he watched her, his breath catching in his throat. It hurt him to see what the Blight had done to her: the crimson stain had spread up from her neck across her once-pretty face. Yet he was relieved that he had, after all, returned in time to save her.

			Then she saw him. She recognised him immediately, and her blue eyes widened. It was unbearable to have her look at what he had become, with his white hair, his stooped back.

			He longed to hold her, but time stood between them like stone. Only a year had passed for her, while more than forty had worn away for him. 

			‘You said you would be gone a few days,’ she said. ‘Some “few days”.’

			‘I’m sorry,’ he said. ‘Qaia, the baby—’

			‘You have a son, Celi. A son. Four months old.’

			He tried to take that in. His leathery old heart beat faster. He held up his precious vial. ‘Take this. It is—’

			‘I know what it is. Your mother guessed what you must be doing. So did Dela. Oh, you fool! What use is saving me if I had to lose you in the process?’

			He pressed the vial into her hand. ‘Take it to Dela,’ he whispered. ‘She will know what to do. Hurry now. It’s what all this has been about, after all.’

			She bit her lip, and ran out of the door. 

			And HuroEldon walked in, his robe sweeping. ‘Well, well. Somebody told me they saw you come staggering back down out of the blue.’

			Celi straightened. ‘Philosopher.’

			Huro leaned closer. ‘You smell like a spindling’s breath. And what is this you’re wearing, mouse fur? I take it you found your cure. I knew you would do it,’ Huro said grudgingly. ‘But I never thought you would reduce yourself to this in the process. And you ran out on your patients, despite the vows you doctors take.’

			‘I came back—’

			‘But what use are you now, like this?’ He inspected Celi, as if he were a curious specimen. ‘Your wife can’t love you again, you know. We humans don’t seem to have evolved to handle such differential shifts in time. That’s another point that convinces me this is a made world, by the way, that we are designed for a different environment . . .’ He idly picked up Celi’s notebook, and paused at the very first observational note Celi had made so long ago, about the effects of differential weathering rates at altitude. ‘An acute bit of geology. I told you, you would have made a good Philosopher. But you’ve thrown your life away.’

			Celi had no reply. Huro was articulating doubts that had plagued him during his vigil on the mountain – in all those years alone, how could he not have had doubts? As he had worked through his monumental combinatorial challenge with his vials of infected blood and trial remedies, slaughtering generation after generation of white mice, his intellectual curiosity, even his basic impulse to save his wife, had worn away, leaving nothing but a grim determination to keep on to the end. He had even stopped counting the years as they had piled up. Of course he had been lonely, up there on his plateau, looking out over uncounted layers of time! But what choice had there been? 

			Well, he had succeeded, and he must not let Huro stir ancient doubts in his soul. ‘You Philosophers exploit the time strata selfishly—’

			‘While you have burned up your own life to save others. Yes, yes. You aren’t the first, you know; your heroism isn’t even original.’ Huro peered into Celi’s eyes, his mouth. ‘You might have found your Blight treatment up there, Celi, but you sacrificed your own health in the process. I’d give you a year. Two at the most.’

			‘It doesn’t matter.’

			‘No, I don’t suppose it does to you, does it?’ Huro’s expression softened, just a little. ‘My offer still stands.’

			‘What offer?’

			‘To come with me, down below. You may only have a year, but spin it out! Some of us are planning to go on, you know.’

			‘Go where?’

			‘Down into the red. Nobody knows how deep we can go, how much we can stretch time before it snaps like an overextended sinew. Some of us dream of pushing on into the future, all the way to the next Formidable Caress. And if we can do that, who knows what’s possible? Come with me, Celi. You’ve given up almost all of your life. Surely you owe yourself that much.’

			But Celi heard a sound from a neighbouring room. It was a soft gurgle, the cry of a waking baby. ‘I have all I need here,’ he said.

			HuroEldon snorted. ‘Well, we won’t meet again. The time streams will see to that.’ The Philosopher walked out of the house. 

			And Celi, broken and old, went to comfort his infant son.

		

	
		
			 

			THE TIME PIT

			AD c.4.5 BILLION YEARS

			 

		

	
		
			 

			The Mechanist balloons, fast and grey, drifted over the ruins of Old Foro. Belo couldn’t even see the crude bombs they dropped until they came streaking down out of the blueshifted air to splash fire. But the Mechanists’ advance was driving Belo and the last of his troopers towards the Shelf’s edge, where the river Foo, running with blood, plunged into the abyss. 

			And all across the battlefield, Creationist soldiers were dying. Belo could see their Effigies rising up like smoke, spectral distortions of the human form that twisted and spun away.

			All this for the sake of an idea, Belo thought. No, not an idea – the truth. He must cling to that, even as the blueshifted fire from the sky blossomed around him.

			‘Captain?’

			Tira, his most trusted lieutenant, was shaking his shoulder. In his exhaustion he had drifted into abstraction, as he so often did. He was after all trained as a Natural Philosopher, and his senior officers had never let him forget that intellectuals, with their long perspective, didn’t necessarily make for good soldiers. But if not for intellectuals like him, there would have been no war anyhow.

			‘I’m sorry, Tira. It’s just that you have to admire them.’

			‘Sir?’ Her small face, smeared with blood and dirt, was creased with concern.

			‘The Mechs. We think of them as stupid, you know, backward. After all, the reason we fight is because they cling to their absurd, primitive idea that the world is a product of natural forces, acting blindly, in the absence of mind. But now they have come up with this.’ 

			For a soldier of Old Earth, gaining the high ground was everything. If you were higher than your enemy you had the benefit of accelerated time; you could think faster, prepare your strategy and aim your weapons, while your opponents tumbled, slow-moving, trapped in glutinous, red-shifted slow time. 

			So, in this campaign, the Creationists of Puul had taken the Attic, the long-abandoned community on the cliff face above the town of Foro itself, where once rich Forons had kept time-accelerated slaves. The campaign had gone well, and Belo had started to believe that the Forons and their hated Mechanist notions might soon be purged from the world.

			But then the Forons had produced their hot-air balloons, which wafted even higher than the Attic, and the Creationists’ advantage was lost.

			‘A stunning idea,’ Belo said. ‘So simple! Nothing but bags of hot air. But look at that formation. You’ve got to give them credit.’ Belo had a flask of gin in his coat pocket, meant to comfort battlefield wounded. Perhaps he should crack it now, and spend his last moments watching the wondrous spectacle of fighting soldiers and flying machines working in tandem to snuff out his life.

			But Tira was almost screaming in his face. ‘Sir! We have to get out of here. Dane has found a way.’

			‘Dane?’

			Stumbling towards them through the rubble came a trooper, blood-soaked, a small, squat man. Dane’s bayonet had been snapped in two, and he was dragging one leg: both weapon and man damaged, Belo thought bleakly. Grimacing with pain, Dane showed Belo what he had found: a shaft in the ground, no wider than Belo’s own shoulders, covered by a heavy stone slab. ‘I think it’s a well,’ he said.

			‘Or a larder,’ Tira said. A place where you could store meat, preserved in the slower time of depth.

			‘No,’ Belo said grimly. ‘See the lock on this hatch, broken now? This is a time pit. A place you would throw down thieves and murderers and forget about them.’

			‘So where does it come out?’

			‘Who knows? But where scarcely matters. It just needs to be deep enough, deep into slow time. A neat way to dispose of your criminals – to hurl them one-way into the future!’

			Tira peered into the time pit, her face twisted with fear. ‘It’s this or nothing,’ she said. 

			Belo said, ‘Do you love your Effigy so much, Tira? Shall we not stand and fight?’

			Dane said, ‘Dying like this won’t do any good.’ His accent was coarse; he had been a farm worker before the war. He was wheezing, exhausted. ‘I say we live to fight another day.’

			‘Even if that day is far in the future?’

			‘Even so,’ Dane said.

			Fire-bombs bloomed ever closer. Looking around, Belo saw that the three of them were alone, beyond help.

			Belo grinned. ‘Another day.’

			‘Another day,’ they mumbled.

			Belo lifted his legs into the shaft, raised himself over a tunnel of darkness, and fell into time.

			 

			‘I’ll have your boots.’

			Belo was reluctant to wake. Even half-asleep he remembered the endless fall down the tight, filthy shaft, as if he was being swallowed into some terrible stomach. And now here was this ugly voice, dragging him back into the world.

			‘I said, I’ll have your boots. I know you can hear me, soldier boy.’

			Reluctantly he opened his eyes. He was dazzled by a glaring blue sky, by stars that wheeled above his head. And a face loomed over him, a man’s face, broad, dead-eyed, roughly shaven, surrounded by a mass of dirty black hair.

			Belo tried to speak. His throat was bone dry. ‘What’s your name?’

			‘I am Teeg. And you’re in my world now.’

			‘Really?’ Belo had no idea where he was, and he wondered where Dane and Tira were – if they were still alive. All that would have to wait. First he had to deal with this grubby buffoon. ‘You want my boots?’

			The face cracked in a grin, showing blackened teeth. ‘That’s right, soldier boy.’

			‘Try taking them.’

			The grin disappeared. Then Teeg’s face twisted, and he roared and raised two huge scarred hands. Belo aimed a kick at where he guessed the man’s crotch would be, but his legs felt feeble, heavy, as if the muscles had drained of energy. Besides, this Teeg was so massively built, a hulk of muscle and bone dressed in filthy rags, that the kick only enraged him. Teeg got his hands around Belo’s throat, and pressed him back into the dirt. Belo flailed and struggled, but he was like a child battling an adult. 

			He had been conscious here only a few heartbeats, yet already he had given his life away. Quite a miscalculation, he thought, weakening.

			‘Get off him!’ A squat mass came hurtling from Belo’s left side and slammed into Teeg.

			Belo, the pressure on his throat gone, coughed for breath. He struggled upright, clinging to consciousness. He was sitting on a dirt plain. Beside him a cliff face rose up into the blue. He was close to a ragged cave, perhaps the chute down which he had tumbled. People huddled a few paces away. Four women, five kids – no men. Scrawny, filthy, dressed in rags, they stared at him fearfully. 

			He couldn’t see an end to this scrubby plain. Perhaps it was another Shelf – or perhaps he had fallen all the way into the Lowland itself, he thought with a stab of despair.

			And beyond the people he glimpsed something moving over the ground – not on it, over it, at about waist height, almost like a Mechanist balloon. It was a rough sphere of some silvery metal that gleamed in the blueshifted light of the sky. Was it a machine? But it was like no machine he had ever seen, no pump or elevator or cannon. And what could possibly support such a mass of metal in the air? He longed to see more, but details were blurred by heat haze—

			‘Soldier boy.’

			Teeg’s ugly voice snapped him back to the here and now. 

			Teeg had hold of Dane, by an arm locked around his throat. It was obviously Dane who had knocked Teeg away and saved Belo’s life. Dane wasn’t struggling. His injured leg was twisted back at an impossible angle. But his eyes were locked on his commanding officer, and he made no sound.

			‘Let him go,’ Belo said.

			Teeg looked mock-puzzled. ‘How did you put it? . . . Try taking him.’

			Belo tried to stand. The world greyed.

			‘No.’ It was Tira. She was sitting on the ground, the remnants of her blood-stained uniform in disarray. ‘Don’t fight him,’ she said. ‘Not now. He’s too strong. Not yet.’

			Belo knew she was right. But still Teeg was squeezing the life out of Dane. ‘Let him go,’ he said again. ‘We didn’t come here to do you harm.’

			‘I don’t care why you came here,’ Teeg said. ‘I told you. You’re in my world now. And you will do what I say. You know why? Because of the Weapon.’ He held Dane at arm’s length, with one mighty fist locked on his collar, as if he was holding up a doll. Dane bit his lip, and his leg trailed beneath him, but still he made no sound. 

			And then Teeg grabbed Dane by neck and belt, and hurled him bodily at the floating machine. 

			A window clicked opened in the side of the machine. Fire, purple and bright, snaked into Dane’s belly and simply blew him apart, into fragments of flesh and bone amid a mist of blood – all this before the body could hit the ground. Then the window closed, like an eyelid shutting, and the machine continued its serene patrol around the huddling people.

			Teeg grinned, cocksure in his ragged robes. He stood over Tira, who was still sprawled on the ground. ‘Now, where were we before soldier boy woke up?’

			Despite everything he had seen, Belo stepped forward again. ‘Touch her and I will kill you, I swear.’

			Tira said grimly, ‘I already made the same promise.’

			Even in this moment of power Teeg looked from one to the other, and something in their determined stare seemed to put him off. ‘You’ll keep. But you,’ he said, stabbing a finger at Belo. ‘Your boots.’ 

			Belo sat down and began to work at his laces.

			Teeg walked over to the group of huddled women. ‘You.’ The woman he had selected cowered from him, but he grabbed her by the shoulder, threw her to the ground, and began to fumble at her rags. She lay passively; the children watched empty-eyed.

			‘You’re right to give him a victory,’ Tira whispered. ‘There’s nothing to be done as long as he controls that machine. We must play for time. Wait for an opportunity . . .’ She was staring at a charred fragment of Dane’s corpse, and her composure cracked. ‘Oh, Belo, what horror have we fallen into?’

			He said grimly, ‘We are soldiers. We have been trained to survive. We will survive this, together.’

			‘But how long has this monster kept these women as his slaves? Can you see the faces of the children? They look like him.’

			‘It won’t happen to you.’

			‘Oh, you can be sure of that,’ said Tira, her voice full of hate.

			 

			Life in Teeg’s nasty little kingdom turned out to be simple. 

			They lived outdoors, on the arid plain. For the first couple of days they stayed close to the cliff where the time chute had decanted, huddling at night in caves or under rocky overhangs. 

			But then they were led away by Teeg and the enigmatic hovering machine, the ‘Weapon’. So, by default, Belo was exploring the Lowland, the greatest mystery of all to Shelf Philosophers of all persuasions. If it hadn’t been so brutally hard it would almost have been interesting. 

			They slept out in the open. They ate berries they gathered from the sparse bushes, or they chewed on strips of dried meat – Belo wasn’t sure yet where the meat came from. Their clothes were rags, replaced if they came across a handy corpse, like poor Dane’s. But it appeared Teeg always got the best pick, like Belo’s own boots.

			And, while they walked, they carried fragments of Dane’s corpse with them. The women of Teeg’s grim harem seemed used to this. Even the blank-eyed children stumbled along with grisly butchered remnants. Belo had no clear idea why they did this.

			Indeed, Belo’s own continued existence puzzled him. It was obvious what Teeg wanted of Tira – but why keep Belo alive? Another man could only be competition, a threat; why tolerate him taking another breath?

			And towering over all these personal issues was the deeper mystery of the Weapon: where it had come from, how and why it had been made – and what its true purpose was, for Belo was beginning to suspect that it had nothing to do with Teeg and his petty lording. Belo couldn’t even see how Teeg communicated with it; he never spoke to it directly, never touched it. Sometimes, Belo thought, it was almost as if Teeg was following the Weapon, rather than the other way around. Belo longed to examine the Weapon, but he dared not approach it, not until he understood more.

			Belo tried to talk to Teeg as they walked. In his military service he had learned that any knowledge could be a lever. But he had to bury his resentment as Teeg marched along in his own spindling-leather boots, while Belo’s feet bled on the rough ground.

			‘You are a victim of the time pit,’ Belo essayed. 

			‘As are you,’ Teeg snapped, as if Belo had tried to insult him.

			‘We are soldiers. We fled a lost battlefield.’

			Teeg listened, his massive face closed up. For all his brutish behaviour, Belo sensed that this man was no fool. But Belo’s talk of his war clearly meant nothing to Teeg.

			Belo tried again. ‘You were cast in the pit by your enemies. Perhaps it was unjust—’

			‘Unjust? More than that. I was born in the Attic, over Foro.’

			‘I know it.’

			‘I was a bastard, sired by some red-tinged Foron who raped a servant, my mother. Nobody accepted me, neither the Forons nor their slaves. In the end they stuck me down the pit and stranded me in the future. But not before I got to my father.’ Teeg grinned, remembering; Belo could see that this moment of patricide had been the peak of his life.

			‘Teeg, the Forons are my enemies. But they no longer keep time-accelerated servants.’

			Teeg twisted his face. ‘How long?’

			‘I’m not sure.’ It was history to Belo. ‘Many generations.’

			Teeg shrugged. ‘Then that’s how long I’ve been down here, isn’t it?’

			And here was the cruel reality of the time pit. Even if you survived, to be cast down here was to be sent into the future, to live out a futile life adrift from family, friends, cut off even from the context of your crime.

			It was this that distressed Tira more than anything. After all, she and Belo were not criminals; had devoted their very lives to a cause. 

			Foro had long been a centre of the traditional ‘Mechanistic’ philosophy, an argument that the world was a product of blind natural processes, while the community of Puul, further along the Shelf, had become a haven for heretics, ‘Creationists’, who clung to the idea that everything about the world had been shaped by mind – perhaps human mind. The sharp intellectual content of these ideas had burned away the last of the old animist religions to have emerged after the last Formidable Caress, among the tribes that huddled in the ruins of a fallen civilisation. But these contrasting world systems, sharpened by incompatibility, had become a banner of identity, as such theologies often would, and hostility had deepened. 

			At last, border friction between the growing trading empires of Foro and Puul had provided the excuse everybody wanted for a cathartic war. It was a war that Belo had eagerly signed up for – a war that the Creationists of Puul had managed to carry all the way into the heart of Old Foro itself – but which, at the last, the Mechs had turned, thanks to their stunning bit of inventiveness with the balloons.

			And now he and Tira had been ripped out of their time, out of the very context of their war.

			As they discussed this, Tira said grimly, ‘We don’t even know how slowly time passes here, compared to home. We are surely already stranded far from our time. Everybody we knew must be dead. The war must be over, one way or another – perhaps even forgotten. And every day we are stuck here we are further removed from home.’

			Belo took her hand. ‘As long as we are alive the war is not over, for the truth burns in our hearts.’

			‘As long as we are alive,’ Tira echoed. 

			They held each other’s hands in a silent pact.

			 

			Some of Belo’s questions were answered perhaps a week after their stranding on this doleful plain, when Teeg’s group of captives, shepherded by the patrolling Weapon, encountered others.

			It was a convocation of several groups, eight or ten of them, coming together across the emptiness of the plain. There were no more than a dozen people in each subdued little flock – and each was patrolled by a circling Weapon. These machines seemed more or less similar to the one associated with Teeg, but some showed wear, their carapaces patched with dull materials. 

			Belo was surprised to see a herd of spindlings, six-legged, nervous and skittish, briskly controlled by a Weapon. While most of the machines were content to patrol, this Weapon regularly spat fire into the dirt; perhaps the spindlings needed reminding how to behave. 

			And Belo spied another class of machines altogether: squat, ugly carts that ran along the ground. These devices gathered together heaps of dirt, which they circled jealously. Belo had no idea what their purpose could be.

			As the groups converged, Belo expected Teeg to call out to the other slave-keepers and Weapon-masters, perhaps even to socialise with them. But he stayed as silent and sullen as the rest, following the machines as they swept busily over the dusty ground. 

			Their group was brought to a central place, marked out by the Weapons’ patrols. And here a very strange trade began to take place. 

			Under Teeg’s direction, Belo, Tira and the others began to hurl the rotting scraps of Dane’s corpse into the rough arena marked out by the toiling wheel-based machines. Belo saw that similar body parts, and even corpses, some heartbreakingly tiny, were thrown out by other groups. 

			Meanwhile one Weapon peremptorily isolated a spindling and sliced it up with brisk slashes of its sword of fire. The other animals bucked and mewled, their long necks twisting. The people took their chance to grab slices of meat, bloody, still warm. 

			But the other Weapons were circulating. Some of them settled on the mounds of rusty dirt that had been gathered by the wheeled machines. Others took chunks of meat, spindling or human, charred it black with their belly-fires, and absorbed it within their metal carapaces.

			‘It is a kind of market,’ Belo whispered to Tira. ‘Meat is exchanged for meat, or for the heaped-up dirt.’

			‘And this is how Teeg keeps his people alive,’ Tira said grimly, ‘by trading with other slave runners.’

			But Belo, watching closely, suspected this strange process had little to do with Teeg. After all, it was the machines who took the dirt, and absorbed much of the meat into their bodies. ‘Perhaps these Weapons need meat as we do, for fuel,’ he mused. 

			Tira said, ‘But why the dirt?’ 

			Belo had an idea about that too. He knew a little of the lore of iron-smelting; his mind was bright and acquisitive, and he knew a little about a great many things. Perhaps the Weapons needed this rusty dirt for its iron, or other minerals, to repair their gleaming bodies. And so these toiling wheeled carts gathered iron-rich dirt, or dug it out of the ground as ore, and exchanged it for the organic material, the meat delivered here by their hovering cousins.

			There was a kind of economy operating here, Belo saw. But the trade wasn’t really about the people and their needs. It was about the Weapons.

			When the strange trade was done, the various groups moved apart, shepherded by the Weapons. The toiling wheel-machines scurried away over the ground, no doubt in search of more iron-rich soil.

			That night Teeg’s group ate comparatively well. Spindling flesh was tough and unsatisfying, but better than nothing. Belo believed that was because spindlings weren’t even native to the Old Earth, as humans were. Teeg muttered that sometimes the Weapons brought more palatable meat, rodents or birds.

			As he ate, Belo looked out upon the dismal plain, which flickered with light storms, distant, irregular, silent. Day and night on Old Earth were controlled by the rhythmic cycling of these light storms across the face of this, the deepest Lowland. In the midst of a landscape of mysteries, even this simple pattern baffled Belo. For if time was stratified, how could the days and nights down here on the Lowland itself have the same duration as up on the Shelf? For so it felt to him, now that he was here. 

			But he had no answer to such questions. Belo was now a slave who ate roots and raw meat and slept in the dirt, a situation hardly conducive to theorising, and with time his thinking would surely grow stagnant. But for now he kept his wits.

			And as he watched Teeg and his machine, he thought he began to see certain truths about their situation.

			That night, in the dark, Tira came to Belo. ‘I think things are coming to a head,’ she whispered. 

			‘Teeg?’

			‘He’s been looking at me . . . I think my grace period is up.’

			‘And mine,’ said Belo.

			‘What do you mean?’

			‘He doesn’t need another male around. But as long as he had Dane’s flesh to trade, it was in his interests to keep me alive.’

			Tira grimaced. ‘As a walking larder.’

			‘Yes. Easier for me to walk than for my flesh to be carried. But now he needs my meat.’

			Tira said, ‘As for me, I’ll fight to the last. But while he has that machine of his—’

			‘Oh, I don’t think the Weapon is “his” at all.’

			‘You don’t?’ She turned to him, her face grimy and drawn. ‘What’s going on here, Belo?’

			‘I’ll explain it all,’ he whispered. ‘But first we need to deal with Teeg. This is what you must do . . .’

			 

			As the light of day began to gather, Belo sought out Teeg. The big man sat at the edge of the rough perimeter patrolled by the hovering Weapon, peering out at the other groups scattered over the plain. He watched Belo suspiciously. 

			Belo was careful to keep his hands in sight at all times. ‘I have something for you. Two things, actually. Gifts.’

			Teeg pointed. ‘The Weapon is just over there.’

			Belo held his hands up. ‘I won’t try anything; I know it’s pointless. And I know what you intend to do to me.’

			‘Oh, yes?’

			‘I won’t fight. What’s the point? I’m sick of fighting. I’m sick of it all. I was sick of it before I fell down that chute to this hellhole. Just make it quick, all right?’

			‘So what do you want?’

			‘I told you. I have gifts for you. Can I reach inside my jacket?’

			Teeg hesitated. ‘Slow as you like.’

			Belo reached into his jacket pocket and retrieved his military-issue flask of gin. ‘It’s meant for the battlefield, to comfort the dying. An anaesthetic, you know?’ He unscrewed the cap and smelled the liquor. ‘Ah, the memories—’

			‘Give me that.’ Teeg swiped the flask out of his hand and raised it to his lips. His small eyes closed; it was the nearest Belo had seen him come to showing pleasure.

			‘When was the last time you had a real drink?’

			Teeg grunted. ‘When my father’s blood was still wet under my fingernails.’ 

			‘Lovely memory. Well, have it all. You’d have taken it anyhow once I was dead.’

			‘That and your boots.’ Teeg laughed, an ugly noise, and he wiped his watering eyes with the back of a filthy hand. 

			The powerful drink was having the effect on a long-abstinent Teeg Belo had hoped for. 

			Teeg raised the bottle again. ‘So what’s your other gift?’

			‘What? Oh – Tira. The woman. Take her.’

			Teeg eyed him blearily. ‘You serious?’

			‘She turned me down once too often.’

			‘She turned you down?’

			‘I mean, I got her out of the battle, and protected her from you, and she still won’t open her legs. I’ve had enough of her.’ Belo forced a smile. ‘Take her now, if you want. Have a party.’

			‘Where is she?’

			‘When I tried it on she got away.’

			‘What?’ Teeg, hot with the drink, got to his feet, swaying.

			Belo pointed into the dark. ‘Somewhere over there. I couldn’t see. You can get her back. You’re the boss here, aren’t you?’

			‘Damn right.’ Teeg took a step forward, two. 

			And the Weapon came drifting up with an almost-silent whisper of displaced air. 

			‘Wait.’ Teeg tried to get back inside the perimeter of its patrol. Belo braced himself to push him back – but compact bundles of rags hurtled past him and slammed into Teeg, knocking him to the ground, right in the path of the Weapon. Cold eyes gleamed in small, begrimed faces; Teeg’s slaves had rebelled at last, shoving him out of the Weapon’s cordon.

			And the Weapon spat fire.

			The wounds didn’t kill Teeg, not straight away. But Belo saw from the way he tried to hold closed his belly that the end wouldn’t be far away. Teeg’s eyes were full of pain and hatred.

			Tira stood over him. She had been hiding among Teeg’s women. ‘An appropriate way for you to die.’

			‘She’s right,’ Belo said. ‘After all, you lied, didn’t you? That Weapon was never under your control. You have been farmed by it, farmed by a machine, just as much as these others, your hapless slaves. The only difference was that you had the cunning to turn the situation to your advantage. But now it’s over for you. Well, I’ll have my boots back. Don’t trouble to take them off. I can wait.’ 

			And he sat on the dirt while the flickering light of day gathered in the sky, and Teeg’s life blood spilled on the ground.

			 

			For the first time the women talked, and even laughed. The children, hesitantly, began to play.

			And still the Weapon continued its deadly circling.

			‘It is all about the Weapons,’ Belo said to Tira. ‘It always was.’ He smiled. ‘I call myself a Creationist. I should be ashamed of myself for not seeing it sooner.’

			The Creationists believed that everything about Old Earth had been made for a conscious purpose. But they also believed that the world was very ancient, and that time, too, had shaped the world and its contents – even here, where time ran like syrup.

			‘The Weapons are made things,’ he said. ‘And made for one thing—’

			‘To fight in battle.’

			‘Yes. Imagine going to war with such gleaming beasts at your command! But when those who had made them had finished their war, they forgot the Weapons, discarded them. And the Weapons, intelligent, purposeful in their own way, sought a new reason to exist.’

			The abandoned Weapons, programmed to survive, must have fought among themselves, cannibalising each other for raw materials. But with time a more stable ‘food chain’ emerged, with the toiling ore-extractors at the bottom, and the most aggressive battlefield machines at the top. The Weapons needed organic material too, which they took from animals like the spindlings – and, later, humans.

			So a kind of ecology had emerged, involving humans and Weapons and spindlings: an ecology composed of people, and the technology they had made, and animals, which, Creationists believed, had been brought to this world from somewhere else entirely. It was an ecology that could not have existed without the actions of space-spanning humans, far in the past. But it was the Weapons that had emerged as top predator, machines that learned to farm the remote descendants of those who first made them.

			‘It is a very fable of Creationism,’ Belo breathed, marvelling. ‘Wait until I tell them about this back at the seminary in Puul!’

			‘Except,’ Tira said dolefully, ‘the seminary, and Puul itself, probably don’t even exist any more.’

			‘True, true.’ For a brief moment, exhilarated by new understanding, he had forgotten where they were. 

			‘And anyhow,’ Tira said, ‘I don’t see how any of this helps us. We are just as much slaves of the Weapon as these women ever were.’

			‘Ah, but we are not like Teeg,’ he said. ‘Whatever his crime, he was a survivor of an age deep in the past, a pretechnological age. We, though, come from an age used to machines, though not so advanced as these. I am confident we will find a way to convince our Weapon to serve us, rather than the other way around.’

			One of Teeg’s women tapped his arm. ‘We help you. We watch machine. Long, long time. Know its ways.’ Her accent was stronger than Teeg’s; he wondered from what era she had come. She smiled at him. She looked very young.

			‘There you are,’ Belo told Tira. ‘We can’t fail!’

			‘And then what?’

			‘And then we will go home, and finish the war.’

			 

			So they did. 

			By the time they stormed back up the time chute, so many years had passed on the Shelf that the war itself was a matter of history, the theological dispute over the nature of the world had been transformed by new evidence, and conquerors and conquered had interbred so much that nobody could untangle the whole mess anyhow. But none of that mattered as Belo and Tira, free and vengeful, with a Weapon of untold potential at their command, began to make their own history.
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			Enna relished her flights in the spotting balloon. 

			She loved to see the Expedition train strung out across the Lowland’s arid plain, with its spindling-drawn wagons, the chains of servants and bearers, the gleaming coach that transported her father and his precious books, even the small flock of runner-birds. If the weather was fine the Philosophers themselves would walk alongside the wagons, marching into the Lowland’s mysteries, arguing endlessly. The Lowland Expedition was a grand gesture of the civilisation of the Shelf that had spawned it.

			And it was brave too, for all the explorers knew that they could never go home again, whatever they discovered. Already the communities they had left had been whisked by stratified time into the deep past; the explorers would bring home their treasure of knowledge to their own remote descendants in an unknowable future.

			Down there on the ground was Tomm, one of the junior cartographers. Whenever Enna flew, Tomm always wore a special red cap so she could pick him out, a bright-red dot in the dusty line of Philosophers. At twenty-one he was just a year older than Enna herself – and he was her lover, though that was a secret to all but her closest friends, and certainly to her father, or so she hoped. When he saw her, he waved. 

			But his waving was sluggish, like an old man’s. When she rode her balloon up into the air, Enna was ascending into quicker time. If Tomm’s ears had been sensitive enough he would have heard her heart fluttering like a bird’s, and conversely when she looked down at him she saw him slowed, trapped in glutinous, redshifted time. 

			The balloon flights were invaluable aids to navigation, but Bayle, Enna’s father, had strictly ordered that flights should be short, and that his party should take it in turns to man them, so that no one fell too far out of synchronisation with the rest. ‘This trip is challenging enough for us all,’ he insisted, ‘without the cogs of time slipping too.’ Enna accepted this wisdom. Even now, despite the joy of the flight, she longed to break through the barriers of streamed time that separated her from her love.

			But when she spied the city on the horizon she forgot even Tomm.

			The light of the Lowland was strange, shifting. Storms of light constantly swept across its surface, silent and flaring white. These founts of brightness were in fact the major source of daylight on Old Earth, but they made the seeing uncertain. Enna thought at first that the bright white line she spied on the horizon must be weather: a low cloud, a dust devil, even a minor light storm. But in a rare instant of clear seeing, the bright band resolved into a cluster of geometrical shapes, unmistakably artificial. It must be a city, stranded in the middle of the Lowland, where nobody had expected to find any signs of humanity but the meanest degradation. And Enna had discovered it. 

			She turned immediately to the pilot. ‘Do you see it? There, the city, can you see? Oh, take us down! Take us down!’

			The expedition’s chief pilot was a bluff good-humoured fellow called Momo. A long-time military-service companion of her father, he was one of the few people to whom Bayle would entrust his daughter’s life. As he had lost one eye in the wars he ‘couldn’t see a blessed thing’, he told her. But he believed her, and began to tug on the ropes that controlled the hot-air balloon’s burner.

			Enna leaned over the descending gondola, yelling out news of her discovery. As the time differentials melted away, faces turned slowly up towards her.

			 

			The Philosophers entered the city in wonder. Enna walked hand in hand with Tomm.

			The city was a jumble of cubes and rhomboids, pyramids and tetrahedrons – even one handsome dodecahedron. The buildings towered over the explorers, immense blocks of a geometric perfection that would have shamed even the grand civic centre of New Foro, Enna thought.

			There were no doors, though, and the windows weren’t glazed. And there were plenty of other peculiarities. Without inner partitions, each building was like ‘one big room’, as Tomm put it. Between the buildings the ground was just dirt, not paved or cobbled as were the streets of New Foro, back on the Shelf. It was more abstract than any city Enna had seen before, more like an art installation perhaps. And yet these great structures were clearly habitable.

			‘And there’s nobody here,’ Enna whispered. ‘Not a soul! It’s so strange.’

			‘But wonderful,’ Tomm said. He was tall, strong but sparsely built, with a languid grace that disturbed her dreams. ‘This must be a terribly ancient place. Look at the finish of these walls – what is this stuff, stone, ceramic, glass? Far beyond anything we are capable of. Perhaps the builders were Weapon-makers.’

			‘Maybe, but don’t you think it’s all rather eerie? And the layout is such a jumble—’

			‘A cartographer’s nightmare.’ Tomm laughed. 

			‘And why are there no windows or doors?’

			‘We can make windows,’ he said. ‘We can hang doors.’ He took her hands. ‘Questions, questions, Enna! You’re worse than all these grumpy old Philosophers. This is your discovery. Relish the moment!’

			There was a deep harrumph. Bayle, Enna’s father, came walking towards them, trailed by acolytes, lesser men but Philosophers themselves. Tomm hastily released Enna’s hands.

			‘But Enna is right,’ Bayle said. ‘There is some familiarity about the place, and yet perhaps that merely blinds us to how much is strange . . .’

			Bayle wore his dress uniform, topped off by his cap of spindling fur and feathers. Though he had devoted the last three decades of his life to science, Bayle had retained an honorary rank in the army of New Foro, and ‘for the sake of general morale’, as he put it, he donned his uniform to mark moments of particular significance during their long journey. But Enna knew that no matter how extravagant his appearance, her father’s mind was sharper than any of those around him. 

			He tapped the walls of the nearest building with his stick. ‘Certainly the layout follows no obvious rational design, as does the centre of New Foro, say. But there are patterns here.’ He walked them briskly through the narrow alleys between the buildings. ‘Can you see how the largest buildings are clustered on the outside, and the smaller huts are in their shade?’

			‘It almost looks organic,’ Enna said impulsively. ‘Like a forest, dominated by its tallest trees.’

			Bayle eyed her appreciatively. ‘I was going to compare it to a bank of salt crystals.’ Salt had become something of an obsession of Bayle’s during their journey. There was salt everywhere in the Lowlands; there were even plains covered with the stuff, the relics of dried-up lakes. Bayle was gathering evidence for his contention that the Lowland had once been the bed of a mighty body of water. ‘But I admit, daughter, that your analogy may be more apt. This city is not planned as we think of it. It is almost as if it has grown here.’

			Tomm seemed confused. ‘But that’s just an analogy. I mean, this is a city, built by human hands – though maybe long ago. That much is obvious, isn’t it?’ 

			Bayle snapped, ‘If everything were obvious we would not have needed to come out here to study it.’ He gave Enna a look that spoke volumes. The boy has a pretty face but a shallow mind, said that withering expression. You can do better.

			But Tomm was Enna’s choice, and she returned his glare defiantly.

			They were interrupted by a raucous hail. ‘Sir, sir! Look what I’ve found!’ It was Momo. The burly, one-eyed pilot came stumbling around the corner of a building. 

			And walking with him was a woman. Dressed in some kind of scraped animal skin, she was tall, aged perhaps fifty, in her way elegant despite her ragged costume. She eyed the Philosophers, detached. In that first moment Enna thought she seemed as cold, strange and hard-edged as her city.

			Bayle stepped forward, his gloved hand extended. ‘Madam,’ he said, ‘if you can understand me, we have a great deal to discuss.’ The woman took Bayle’s hand and shook it. The subordinate Philosophers applauded enthusiastically.

			It was yet another remarkable moment in this unprecedented trek of discovery. This was Bayle’s first contact with any of the ‘lost souls’ believed to inhabit the Lowland, stranded here from ages past; to find such people and ‘rehabilitate’ them had been one of his stated goals from the beginning. 

			But Enna caught a strange whiff about the woman, an iron stink that at first she couldn’t place. It was only later that she realised it was the smell of raw meat – of blood.

			As night fell, the explorers and their attendants and servants dispersed gladly into the city’s bare buildings. After the dirt of the plain, it was going to be a relief to spend a night within solid walls. 

			Bayle himself established his base in one of the grander buildings on the edge of the city, bathed in light even at the end of the day. It seemed he planned to spend most of the night in conversation with the woman who was, as far as anybody could tell, the city’s sole inhabitant; he said they had much to learn from each other. He kissed his daughter goodnight, trusting her safety to his companions, and to her own common sense.

			So it was a betrayal of him, of a sort, when in the darkest night Enna sought out Tomm’s warm arms. It wasn’t hard for her to put her guilt aside; at twenty she had a healthy awareness of how far her father’s opinions should govern her life.

			But she dreamed. She dreamed that the building itself gathered her up and lifted her into the sky, just as she was cradled by Tomm’s arms – and she thought she smelled that iron tang again, the scent of blood. 

			The dream became disturbing, a dream of confinement.

			 

			Bayle had formulated many objectives for his Expedition. 

			Always visible from Foro, Puul and the other towns of the Shelf, the Lowland, stretching away below in redshifted ambiguity, had been a mystery throughout history. Now that mystery would be dispelled. Cartographers would map the Lowland. Historians, anthropologists and moralists hoped to make contact with the lost people of the Lowland plains, if any survived. Clerics, mystics, doctors and other Philosophers hoped to learn something about Effigies, those spectral apparitions that rose from dying human bodies, or some of them, and fled to the redshifted mysteries of the Lowland. Perhaps some insight would be gained into the cause of the Formidable Caresses, the tremendous rattlings that regularly shook human civilisation to pieces. There were even a few soldiers and armourers, hoping to track down Weapons, ancient technology gone wild, too wily to have been captured so far.

			There had already been many successes. Take the light storms, for instance.

			Old Earth’s blueshifted sky was a dome of stars that spun around the world. Day and night, and the seasons of the year, were governed not by the sky but by the flickering uncertainties of the light that emanated from the Lowland. Now Bayle’s physicists had discovered that these waves of light pulsed at many frequencies, ‘like the harmonics of a plucked string,’ as one mathematician had described it. Not only that, because of the redshifting of the light that struggled up to higher altitudes, the harmonic peaks that governed the daily cycles here were different from those to be observed from Foro, up on the Shelf, where time ran faster. 

			Enna was walked through the logic by her father. The effects of time stratification, redshifting and light cycling subtly intermeshed, so that whether you were up on the Shelf or down in the Lowland the length of day and night you perceived was roughly similar. This surely couldn’t be a coincidence. As Bayle said, ‘It adds up to a remarkable mathematical argument for the whole world having been designed to be habitable by people and their creatures.’ 

			That, of course, had provoked a lively debate. 

			Forons were traditionally Mechanists, adhering to a strand of natural philosophy that held that there was no governing mind behind the world, that everything about it had emerged from the blind working-out of natural laws – like the growth of a salt crystal, say, rather than the purposeful construction of a machine. However, there were hard-line Creationists who argued that everything on Old Earth required a purposeful explanation. 

			After centuries of debate a certain compromise view had emerged, it seemed to Enna, a melding of extreme viewpoints based on the evidence. Even the most ardent Mechanists had been forced to accept that the world contained overwhelming evidence that it had been manufactured, or at least heavily engineered. But if Old Earth was a machine, it was a very old machine, and in the ages since its formation, natural processes of the kind argued for by the Mechanists had surely operated to modify the world. Old Earth was a machine that had evolved.

			At the heart of Bayle’s expedition was a deep ambition to reconcile the two great poles of human thought, the Mechanist versus the Creationist – and to end centuries of theological conflict over which too much blood had been spilled. He and his companions would see through this goal, even though they could only return to a distant future.

			 

			In the morning Enna and Tomm were among the first to stir. They emerged from their respective buildings, and greeted each other with a jolly innocence that probably fooled nobody.

			Cartographer Tomm had been detailed to take up the balloon for a rapid aerial survey, to provide context for the more painstaking work on the ground. Enna, free of specific chores, decided to ride up with him.

			But there was a problem. They couldn’t find Momo. The pilot was a habitual early riser, like Bayle himself – a relic from his military days, it seemed. He was always up for Enna.

			Tomm was unconcerned. ‘So old One-eye treated himself to a party last night. He won’t be the only one—’

			‘That isn’t like Momo!’ Enna snapped, growing impatient. When Tomm treated her like a foolish child, Enna had some sympathy for her father’s view of him. ‘Look, this is a strange city, which we barely explored before splitting up. You can help me find Momo, or use the hot air you’re spouting to go blow up the balloon yourself.’

			He was crestfallen, but when she stalked off to search, Tomm, embarrassed, hurried after her.

			She thought she remembered the building Momo had chosen as his shelter. She headed that way now. 

			But something was wrong. As she followed the unpaved alleys, the layout of the buildings didn’t quite match her memory of the night before. Of course, she had only had a quick glimpse of the city, and the light of morning, playing over these crisp creamy walls, was quite different. But even so, she wouldn’t have expected to get as lost as this. 

			And when she came to the place where she thought Momo’s building should have been, there was only a blank space. She walked back and forth over the bare ground, disoriented, dread gathering in her soul.

			‘You must be mistaken,’ Tomm insisted. 

			‘I’m good at direction-finding, Tomm. You know that.’

			Playfully he said, ‘You found your way to my bed well enough—’

			‘Oh, shut up. This is serious. This is where Momo’s shelter was, I’m sure of it. Something has changed. I can feel it.’

			Tomm said defensively, ‘That doesn’t sound very scientific.’

			‘Then help me, o great cartographer. Did any of you make a map last night?’

			‘Of course not. The light was poor. We knew there would be time enough today.’

			She glared at him. But she was being unfair; it was a perfectly reasonable assumption that a city like this wouldn’t change overnight. 

			But the fact of the matter was, Momo was still missing.

			Growing increasingly disturbed, she went to her father’s room. That at least was just where it had been last night. But her father wouldn’t see her; a busybody junior Philosopher barred her from even entering the door. Bayle was still deep in discussion with Sila, the ragged city woman, and he had left strict instructions to be disturbed by nobody – not even Enna, his daughter.

			Tomm, apologetically, said he had to get on with his flight, Momo or no Momo. Distracted, Enna kissed him goodbye, and continued her search.

			In the hours that followed, she walked the length and breadth of the city. She didn’t find Momo. But she did learn that he wasn’t the only missing person; two others had vanished, both servants. Though a few people were troubled, most seemed sure it was just a case of getting lost in a strange city. And as for the uncertain layout, she saw doubt in a few eyes. But the Philosophers, far better educated than she was, had no room in their heads for such strange and confusing notions as an indeterminate geography.

			When Tomm went sailing over the city in his balloon, a junior pilot at his side, she dutifully wore the red cap so he could see her, down here on the ground. Time-accelerated, he waved like a jerky puppet. But still she couldn’t find Momo, or dispel her feeling of disquiet.

			 

			That evening, to her astonishment, her father let it be known that he was hosting a dinner – and Sila, the ragged city woman, was to be guest of honour. 

			Enna couldn’t remember her father showing such crass misjudgement before, and she wondered if he had somehow been seduced by this exotic city of the Lowland, or, worse, by the woman, Sila, of whom Enna knew nothing at all. But still Bayle’s entourage would not let Enna near her father; he was much too busy for mere family.

			Enna made the best of it. She put on the finest dress in her luggage, and decorated her hair with her best jewellery, including the pretty piece her mother had given her when they bade their tearful goodbyes. But as she brushed her hair by the light of her spindling-fat lamp, the blank walls of the city building she was using seemed to close in around her.

			She met Tomm outside the building. He was still in his travelling clothes; he had not been invited to the dinner.

			‘You look wonderful,’ he said.

			She knew he meant it, and her heart softened. ‘Thank you.’ She let him kiss her.

			‘Do you suppose I’m allowed to walk you over?’

			‘I’d like that. But, Tomm—’ She glanced back at the building, the gaping unglazed windows like eye sockets. ‘Put my luggage back in one of our wagons. I don’t care which one. I’m not spending another night in one of these boxes.’

			‘Ah. Not even with me?’

			‘Not even with you. I’m sorry, Tomm.’

			‘Don’t be. As long as you let me share your wagon.’

			When they got to her father’s building she was stunned by the sight. Inside, three long trestle-tables had been set up and laid with cloths and the best cutlery and china. Candles glowed on the tables, and finely dressed guests had already taken their seats. At the head table sat Bayle himself, with his closest confidantes – and his guest of honour, Sila, dressed now in a fine flowing black robe, sat beside him. From a smaller building co-opted as a kitchen, a steamy smell of vegetables emanated, while five fat runner-chicks slowly roasted on spits. Enna had grown up in a world shaped by her father’s organisational skills, of which the Expedition was perhaps the crowning glory. But even she was impressed by the speed and skill with which this event had been assembled. After all, the party had only reached this mysterious Lowland city a day before.

			When he saw Enna, Bayle stood up and waved her forward. Led by Nool, Bayle’s sleek manservant, Enna took her place at her father’s right-hand side. Sila sat on his left.

			Enna leaned close to her father. ‘I’ve got to talk to you. I’ve been trying all day.’

			‘I know you have. Priorities, my dear.’ 

			That was a word she had heard all her life. But she insisted, ‘Something isn’t right here. People are missing. The geography—’

			He cut her off with a wave of his hand. ‘I know you’re no fool, my daughter, and I will hear you out. But not now. We’ll make time at the end of the dinner.’

			She wasn’t going to get any more from him. But as her father sat back, she caught the eye of the city woman, Sila. She imagined there was a calculation in Sila’s deep gaze as it met her own. She wondered what Sila truly wanted – and what it would cost them all if she achieved it.

			The food was good, of course; her father would have allowed nothing less, and the wine flowed voluminously, though Enna refused to touch a drop. She longed for the meal to be over, so she could talk to Bayle before another night fell. At last the final dish was cleared away, the glasses refilled for the final time. 

			And, to Enna’s intense frustration, Bayle got to his feet and began to make a speech.

			He had spent the night and much of the day in conversation with Sila, he said, and a remarkable experience it had been. 

			Everybody had expected to find people down here on the Lowland. For generations the judges of Foro had used ‘time pits’ as a punishment measure. The logic was simple. The deeper you fell, the slower time passed for you, so by being hurled into the time pits you were banished to the future. Only a handful had ever climbed back up, bewilderingly displaced in time. But as time had gone by, rumours wafted up to the Shelf that some, at least, of the criminals of the past had survived, down there in their redshifted prison. 

			‘The time pits have long been stopped up,’ Bayle said now, ‘and we look back on such methods with shame. Now we long to discover what had become of our exiled citizens, and their offspring – and we long to reach out to them a hand of reason and hope. Our consciences would permit nothing less.

			‘And now we have found those lost souls, in the person of Sila. She is the daughter of an exile, whose crime was political. Sila grew up almost in isolation with her mother, her only society a drifting, transient collection of refugees from many ages. And yet she is educated and articulate, with a sound moral compass; it would take very little grooming indeed for her to pass as a citizen of Foro.

			‘There may be no society as we know it here, no government, no community. But the inhabitants of the Lowland are not animals but people, as we are. In her person Sila demonstrates the fundamental goodness of human nature, whatever its environment – and I for one applaud her for that.’

			This was greeted by murmured appreciation and bangs of the tables. Sila looked out at the Philosophers, a small smile barely dissipating the coldness of her expression.

			Now Bayle came to the emotional climax of his speech. ‘We all knew when we embarked from Foro that this would not just be an Expedition to the Lowland, but into time. We are all of us lost in the future, and with every day that passes here, the further that awful distance from home grows.’ He glanced at Enna, and she knew he was thinking of her mother, his wife, who had been too ill to travel with them on this journey – and who, as a consequence, Enna would never see again. ‘All of you made a sacrifice for knowledge, a sacrifice without precedent in the history of our civilisation.

			‘But,’ Bayle said, ‘if this is a journey of no return, it need not be a journey without an end.

			‘Look around you! We do not yet know who built this place, and why – I have no doubt we will discover all this in the future. But we do know that it is empty. The sparse population of the Lowland has never found the collective will to inhabit this place. But we can turn this shell into a true city – and with our industry and communal spirit, we will serve as a beacon for those who wander across the Lowland’s plains. All this I have discussed at length with Sila.

			‘Our long journey ends here. Oh, we will send emissaries back to our home on the Shelf – or the daughter civilisations of those we remember. But this city, bequeathed to us by an unimaginable past, will host our future.’ He raised his hands; Enna had never seen him look more evangelical. ‘We have come home!’

			He won a storm of applause. Sila surveyed the crowded room, that cold assessment dominating her expression – and again Enna was sure she could smell the cold iron stench of raw meat.

			At the end of the dinner, despite her anxiety and determination, Enna still couldn’t get to talk to her father. Bayle apologised, but with silent admonishments, warned her about spoiling the mood he had so carefully built; she knew that as Expedition leader he believed that morale, ever fragile, was the most precious resource of all. It will keep until the morning, his expression told her.

			Frustrated, deeply uneasy, she left the building, walked out of the city to her wagon, and threw herself into Tomm’s arms. He seemed surprised by her passion.

			Wait until the morning, Bayle had said. 

			But when the morning came the city was in chaos.

			 

			They were woken by babbling voices. They hastily pulled on their clothes, and hurried out of the wagon.

			Servants and Philosophers alike milled about, some only half-dressed. Enna found Nool, her father’s manservant; dishevelled, unshaven, he was nothing like the sleek major-domo of the dinner last night. ‘I’m not going back in there again,’ he said. ‘You can pay me what you like.’

			Enna grabbed his shoulders. ‘Nool! Calm down, man. Is it my father? Is something wrong?’

			‘The sooner we get loaded up and out of here the better, I say . . .’

			Enna abandoned him and turned to Tomm. ‘We’ll have to find him, Tomm! My father—’

			But Tomm was staring up at the sky. ‘By all that’s created,’ he said. ‘Look at that.’

			At first she thought the shape drifting in the sky was the Expedition’s balloon. But this angular, sharp-edged, white-walled object was no balloon. It was a building, a parallelepiped, like a slanted cube. With no sign of doors or windows, it had come loose from the ground, and drifted away on the wind like a soap bubble.

			‘I don’t believe it,’ Tomm murmured.

			Enna said grimly, ‘Believe it or not, we have to find my father even so. Come on.’ She grabbed his hand and dragged him into the city.

			The unmade streets were crowded today, and people swarmed; it was difficult to find a way through. Again she had that strange, dreamlike feeling that the layout of the city was different. ‘Tell me you see it too, cartographer,’ she demanded of Tomm. ‘It has changed, again.’

			‘Yes, it has changed.’

			She was relieved to see her father’s building was still where it had been. But Philosophers were wandering outside, helpless, wringing their hands. 

			The doors and windows, all of them, had sealed up. There was no way into the building, or out.

			She shoved her way through the crowd, grabbing Philosophers. ‘Where is he? Is he in there?’ But none of them had an answer. She reached the building itself. She ran her hands over the wall where the doorway had been last night, but it was seamless, as if the doorway had never existed. She slammed on the wall. ‘Father? Bayle! Can you hear me? It’s Enna!’ But there was no reply. 

			And then the wall lurched before her. Tomm snatched her back. The whole building was shifting, she saw, as if restless to leave the ground. Still she called, ‘Father! Father!’

			‘He can’t hear you.’ The woman, Sila, stood in the fine robes Bayle had given her. She seemed aloof, untouched. 

			Enna grabbed Sila by the shoulders and pushed her against the wall of the building. ‘What have you done?’

			‘Me? I haven’t done anything.’ Sila was unperturbed by Enna’s violence, though she was breathing hard. ‘But you know that, don’t you?’ Her voice was deep, exotic – ancient as Lowland dust.

			Desperate as Enna was to find her father, the pieces of the puzzle were sliding around in her head. ‘This is all about the buildings, isn’t it?’

			‘You’re a clever girl. Your father will be proud – or would have been. He’s probably already dead. Don’t fret; he won’t have suffered, much.’

			Tomm stood before them, uncertain. ‘I don’t understand any of this. Has this woman harmed Bayle?’

			‘No,’ Enna hissed. ‘You just lured him here – didn’t you, you witch? It’s the building, Tomm. That’s what’s important here, not this woman.’

			‘The building?’

			‘The buildings take meat,’ Sila said. 

			Tomm looked bewildered. ‘Meat?’

			‘Somehow they use it to maintain their fabric. Don’t ask me how.’

			‘And light,’ Enna said. ‘That’s why they stack up into this strange reef, isn’t it? It isn’t a human architecture at all, is it? They are more like a forest. The buildings are competing for the light.’

			Sila smiled. ‘You see, I said you were clever.’

			‘Light?’

			‘Oh, Tomm, don’t just repeat everything we say! He’s in there. My father. And we’ve got to get him out.’

			Tomm was obviously bewildered. ‘If you say so. How?’

			She thought fast. Buildings that take meat. Buildings that need light . . . ‘The balloon,’ she said. ‘Get some servants.’

			‘It will take an age for the heaters—’

			‘Just bring the envelope. Hurry, Tomm!’

			Tomm rushed off.

			Enna went back to the building and continued to slam her hand against the wall. ‘I’ll get you out of there, Father. Hold on!’ But there was no reply. And again the building shifted ominously, its base scraping over the ground. She glanced into the sky, where that flying building had already become a speck against the blueshifted stars. If they fed, if they had the light they needed, did the buildings simply float away in search of new prey? Was that what had become of poor Momo? 

			Tomm returned with the balloon envelope, manhandled by a dozen bearers.

			‘Get it over the building,’ Enna ordered. ‘Block out the light. Hurry. Oh, please . . .’

			All of them hauled at the balloon envelope, dragging it over the building. The envelope ripped on the sharp corners of the structure, but Enna ignored wails of protest from the watching Philosophers. At last the thick hide envelope covered the building from top to bottom; it was like a wrapped-up present. She stood back, breathing hard, her hands stinking of leather. She had no idea what to do next if this didn’t work.

			And a door dilated open in the side of the building. 

			Fumes billowed out, hot and yellow, and people recoiled, coughing and pressing their eyes. Then Bayle came staggering out, and collapsed to the ground. 

			‘Father!’ Enna knelt, and took his head on her lap. 

			His clothes were shredded, his hands were folded up like claws, and the skin of his face was crimson. But he was alive. ‘It was an acid bath in there,’ he wheezed. ‘Another few moments and I would have succumbed. It was like being swallowed. Digested.’

			‘I know,’ she said.

			He looked up; his eyes had been spared the acid. ‘You understand?’

			‘I think so. Father, we have to let the doctors see to you.’

			‘Yes, yes . . . But first, get everybody out of this cursed place.’

			Enna glanced up at Tomm, who turned away and began to shout commands.

			‘And,’ wheezed Bayle, ‘where is that woman, Sila?’

			There was a waft of acid-laden air, a ripping noise. Philosophers scrambled back out of the way. Cradling her father, Enna saw that the building had shaken off the balloon envelope and was lifting grandly into the air. And Sila sat in an open doorway, looking down impassively, as the building lifted her into the time-accelerated sky.

			 

			Bayle was taken to his wagon, where his wounds were treated. He allowed in nobody but his daughter, the doctors, Nool – and Tomm, who, Bayle admitted grudgingly, had acquitted himself well. 

			Even in this straitened circumstance Bayle held forth, his voice reduced to a whisper, his face swathed in unguent cream. ‘I blame myself,’ he said. ‘I let myself see what I wanted to see about this city – just as I pompously warned you, Tomm, against the self-same flaw. And I refused to listen to you, Enna. I wanted to see a haven for the people I have led out into the wilderness. I saw what did not exist.’

			‘You saw what Sila wanted you to see,’ Enna said.

			‘Ah, Sila . . . What an enigma! But the fault is mine, Enna; you won’t talk me out of that.’

			‘And the buildings—’

			‘I should have seen the pattern before you did! After all, we have a precedent. The Weapons are technology gone wild, made things modified by time, grown into a kind of ecology – and so are the buildings of this “city”.’

			Once, surely, the buildings had been intended to house people. But they were advanced technology: mobile, self-maintaining habitats. They fuelled themselves with light, and with organic traces – perhaps they had been designed to process their occupants’ waste. 

			Things changed. People abandoned the buildings, and forgot about them. But the buildings, self-maintaining, perhaps even self-aware in some rudimentary sense, sought a new way to live – and that new way diverged ever more greatly from the purposes their human inventors had imagined.

			‘They came together for protection,’ Bayle whispered. ‘They huddled together in reefs that looked like towns, cities, jostling for light. And then they discovered a new strategy, when the first ragged human beings innocently entered their doorways.

			‘The buildings apparently offered shelter. And whenever a human was foolish enough to accept that mute offer—’

			‘They feed,’ said Tomm with horror.

			Bayle said, ‘It is just as the Weapons of the plain once learned to farm humans for meat. We share a world with technology that has gone wild and undergone its own evolution. I should have known!’

			Enna said, ‘And Sila?’

			‘Now she is more interesting,’ Bayle whispered. ‘She told me exactly what I wanted to hear – fool as I was to listen! She cooperates with the city, you see; in return for shelter – perhaps even for some grisly form of food – she helps it lure in unwitting travellers, like us. Her presence makes it seem safer than a city empty altogether.’

			‘A symbiosis,’ Tomm said, wondering. ‘Of humans with wild technology.’

			Enna shuddered. ‘We have had a narrow escape.’

			Bayle covered her hand with his own bandaged fingers. ‘But others, like poor Momo, have died for my foolishness.’

			‘We must go on,’ Tomm said. ‘There is nothing for us here.’

			‘Nothing but a warning. Yes, we will go on. The Expedition continues! But not for ever. Someday we will find a home—’

			‘Or we will build one,’ Tomm said firmly.

			Bayle nodded stiffly. ‘Yes. But that’s for you youngsters, not for the likes of me.’

			Enna was moved to take Tomm’s hand in hers.

			Bayle watched them. ‘He may not have a first-class mind,’ he said to Enna. ‘But he has an air of command, and that’s worth cultivating.’

			‘Oh, father—’

			Outside the wagon there came shouting, and a rushing sound, like great breaths being drawn.

			‘Go and see,’ Bayle whispered.

			Enna and Tomm hurried out of the wagon.

			Displacing air that washed over the people, the sentient buildings of the city were lifting off the ground, all of them now, massive, mobile. Already the first was high in the blueshifted sky, and the others followed in a stream of silent geometry, a city blowing away like a handful of seeds on the breeze.
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			As the women tried to pull her away, Ama hammered with her fist on the blank wall of the Building. ‘Let me inside! Oh, let me inside!’ 

			But the Building had sealed itself against her. If the Weapon that ruled the people decreed that you were to bear your child in the open air, that was how it was going to be, and no mere human being could do anything about it. 

			And she could not fight the logic of her body. The contractions came in pulses now, in waves of pain that washed through the core of her being. In the end it was her father, Telni, who put his bony arm around her shoulders, murmuring small endearments. Exhausted, she allowed herself to be led away. 

			Telni’s sister Jurg and the other women had set up a pallet for her not far from the rim of the Platform. They laid her down there and fussed with their blankets and buckets of warmed water, and prepared ancient knives for the cutting. Her aunt massaged her swollen belly with oils brought up from the Lowland. Telni propped Ama’s head on his arm, and held her hand tightly, but she could feel the weariness in her father’s grip. 

			So it began. She breathed and screamed and pushed. 

			And through it all, here at the lip of the Platform, this floating island in the sky, she was surrounded by the apparatus of her world, the Buildings clustered around her – floating buildings that supported the Platform itself – the red mist of the Lowland far below, above her the gaunt cliff on which glittered the blue-tinged lights of the Shelf cities, the sky over her head where chains of stars curled like windblown hair . . . When she looked up she was peering into accelerated time, into places where a human heart fluttered like a songbird’s. But there was a personal dimension to time too, so her father had always taught her, and these hours of her labour were the longest of her life, as if her body had been dragged all the way down into the glutinous, redshifted slowness of the Lowland.

			When it was done Jurg handed her the baby. It was a boy, a scrap of flesh born a little early, his weight negligible inside the spindling-skin blankets. She immediately loved him unconditionally, whatever alien thing lay within. ‘I call him Telni like his grandfather,’ she managed to whisper. 

			Old Telni, exhausted himself, wiped tears from his crumpled cheeks.

			She slept for a while, out in the open.

			When she opened her eyes, the Weapon was floating above her. As always, a small boy stood at its side. 

			 

			The Weapon was a box as wide as a human was tall, reflective as a mirror, hovering at waist height above the smooth surface of the Platform. Ama could see herself in the thing’s silver panels, on her back on the heap of blankets, her baby asleep in the cot beside her. Her aunt, her father, the other women hung back, nervous of this massive presence that dominated all their lives.

			Then a small hatch opened in the Weapon’s flank, an opening with lobed lips, like a mouth. From this hatch a silvery tongue, metres long, reached out and snaked into the back of the neck of the small boy who stood alongside it. Now the boy took a step towards Ama’s cot, trailing his tongue-umbilical.

			Telni blocked his way. ‘Stay back, Powpy, you little monster. You were once a boy as I was. Now I am old and you are still young. Stay away from my grandson.’

			Powpy halted. Ama saw that his eyes flickered nervously, glancing at Telni, the cot, the Weapon. This showed the extent of the Weapon’s control of its human creature; somewhere in there was a frightened child.

			Ama struggled to sit up. ‘What do you want?’

			The boy Powpy turned to her. ‘We wish to know why you wanted to give birth within a Building.’

			‘You know why,’ she snapped back. ‘No child born inside a Building has ever harboured an Effigy.’

			The child’s voice was flat, neutral – his accent was like her father’s, she thought, a little boy with the intonation of an older generation. ‘A child without an Effigy is less than a child with an Effigy. Human tradition concurs with that, even without understanding—’

			‘I didn’t want you to be interested in him.’ The words came in a rush. ‘You control us. You keep us here, floating on this island in the sky. All for the Effigies we harbour, or not. That’s what you’re interested in, isn’t it?’ Her father laid a trembling hand on her arm, but she shook it away. ‘My husband believed his life was pointless, that his only purpose was to nurture the Effigy inside him, and grow old and die for you. In the end he destroyed himself—’

			‘Addled by the drink,’ murmured Telni.

			‘He didn’t want you to benefit from his death. He never even saw this baby, his son. He wanted more than this!’

			The Weapon seemed to consider this. ‘We intend no harm. On the contrary, a proper study of the symbiotic relationship between humans and Effigies—’

			‘Go away,’ she said. She found she was choking back tears. ‘Go away!’ And she flung a blanket at its impassive hide, for that was all she had to throw.

			The Weapon returned to visit Telni when he was six years old. Ama chased it away again.

			The machine next came to see Telni after the death of Ama and her father. Telni was ten years old. There was no one to chase it away.

			 

			The double funeral was almost done, at last.

			Telni had had to endure a long vigil beside the bodies, where they had been laid out close to the rim of the Platform. He slept a lot, huddled against his kind but severe great-aunt Jurg, his last surviving relative. 

			At the dawn of the third day, as the light storms down on the Lowland glimmered and shifted and filled the air with their pearly glow, Jurg prodded him awake. 

			And, he saw, his mother’s Effigy was ascending. A cloud of pale mist burst soundlessly from the body on its pallet. It hovered, tendrils and billows pulsing – and then, just for a heartbeat, it gathered itself into a form that was recognisably human, a misty shell with arms and legs, torso and head. 

			Jurg, Ama’s aunt, was crying. ‘She’s smiling. Can you see? Oh, how wonderful . . .’ 

			The sketch of Ama lengthened, her neck stretching like a spindling’s, becoming impossibly long. Then the distorted Effigy shot up into the blueshifted sky and arced down over the lip of the Platform, hurling itself into the flickering crimson of the plain below. Jurg told Telni that Ama’s Effigy was seeking its final lodging deep in the slow-beating heart of Old Earth, where, so it was believed, something of Ama would survive even the Formidable Caresses. But Telni knew that Ama had despised the Effigies, even the one that turned out to have resided in her.

			They waited another day, but no Effigy emerged from old Telni. 

			The bodies were taken across the Platform, to the centre of the cluster of box-shaped, blank-walled Buildings that supported this aerial colony, and placed reverently inside one of the smaller structures. A week later, when Jurg took Telni to see, the bodies were entirely vanished, their substance subsumed by the Building, which might have become a fraction larger after its ingestion.

			So Telni, orphaned, was left in the care of his great-aunt.

			Jurg tried to get him to return to his schooling. A thousand people lived on the Platform, of which a few hundred were children; the schools were efficient and well organised. 

			But Telni, driven by feelings too complicated to face, was restless. He roamed alone through the forest of Buildings. Or he would stand at the edge of the Platform, before the gulf that surrounded his floating home, and look up to watch the Shelf war unfold, accelerated by its altitude, the pale-blue explosions and whizzing aircraft making an endless spectacle. He was aware that his great-aunt and teachers and the other adults were watching him, concerned, but for now they gave him his head.

			On the third day, he made for one of his favourite places, which was the big wheel at the very centre of the Platform, turned endlessly by harnessed spindlings. Here you could look down through a hatch in the Platform, a hole in the floor of the world, and follow the tethers that attached the Platform like a huge kite to the Lowland ground half a kilometre below, and watch the bucket chains rising and falling. The Loading Hub was down on the ground directly beneath the Platform, the convergence of a dozen roads that were crowded with supply carts day and night. Standing here it was as if you could see the machinery of the world working. Telni liked to think about such things, to work them out, as a distraction from thinking about other things. And it pleased him in other ways he didn’t really understand, as if he had a deep, sunken memory of much bigger, more complicated machinery than this.

			Best of all you could visit the spindling pens and help the cargo jockeys muck out one of the tall beasts, and brush the fur on its six powerful legs, and feed it the strange purple-coloured straw it preferred. The spindlings saw him cry a few times, but nobody else, not even his great-aunt.

			And so the Weapon came to see him.

			Telni was alone in one of the smaller Buildings, near the centre of the cluster on the Platform. He was watching the slow crawl of lightmoss across the wall, the glow it cast subtly shifting. It was as if the Weapon just appeared at the door. Its little boy stood at its side, Powpy, with the cable dangling from the back of his neck.

			Telni stared at the boy. ‘He used to be bigger than me. The boy. Now he’s smaller.’

			‘We believe you understand why,’ said Powpy.

			‘The last time I saw you was four years ago. I was six. I’ve grown since then. But you live down on the Lowland, mostly. Did you come up in one of the freight buckets?’

			‘No.’

			‘You live slower down there.’

			‘Do you know how much slower?’

			‘No,’ Telni said.

			The boy nodded stiffly, as if somebody was pushing the back of his head. ‘A straightforward, honest answer. The Lowland here is deep, about half a kilometre below the Platform, which is itself over three hundred metres below the Shelf. Locally the stratification of time has a gradient of, approximately, five parts in one hundred per metre. So a year on the Platform is—’

			‘Only a couple of weeks on the Lowland. But, umm, three hundred times five, a year here is fifteen years on the Shelf.’

			‘Actually closer to seventeen. Do you know why time is stratified?’

			‘I don’t know that word.’ 

			Powpy’s little mouth had stumbled on it too, and other hard words. ‘Layered.’

			‘No.’

			‘Good. Nor do we. Do you know why your mother died?’

			That blunt question made him gasp. Since Ama had gone, nobody had even mentioned her name. ‘It was the refugees’ plague. She died of that. And my grandfather died soon after. My great-aunt Jurg says it was of a broken heart.’

			‘Why did the plague come here?’

			‘The refugees brought it. Refugees from the war on the Shelf. The war’s gone on for years, Shelf years. My grandfather says – said – it is as if they are trying to bring down a Formidable Caress of their own, on their families. The refugees came in a balloon. Families with kids. Grandfather says it happens every so often. They don’t know what the Platform is but they see it hanging in the air below them, at peace. So they try to escape from the war.’

			‘Were they sick when they arrived?’

			‘No. But they carried the plague bugs. People started dying. They weren’t im—’

			‘Immune.’

			‘Immune like the refugees were.’

			‘Why not?’

			‘Time goes faster up on the Shelf. Bugs change quickly. You get used to one, but then another comes along.’

			‘Your understanding is clear.’

			‘My mother hated you. She was unhappy when you visited me that time, when I was six. She says you meddle in our lives.’

			‘“Meddle.” We created the Platform, gathered the sentient Buildings to support it in the air. We designed this community. Your life, and the lives of many generations of your ancestors, have been shaped by what we built. We “meddled” in many ways long before you were born.’

			‘Why?’

			Silence again. ‘That’s too big a question. Ask smaller questions.’

			‘Why are there so many roads coming in across the Lowland to the Loading Hub?’

			‘I think you know the answer to that.’

			‘Time goes twenty-five times slower down there. It’s as if they’re trying to feed a city twenty-five times the size of the Platform. As if we eat twenty-five times as fast as they do!’

			‘That’s right. Now ask about something you don’t know.’

			He pointed to the lightmoss. ‘You put this stuff in the Buildings to give us light. Like living, glowing paint.’

			‘That’s correct.’ 

			‘Is this the same stuff that makes the light storms, down on the Lowland?’ 

			‘Yes, it is. Later you may learn that lightmoss is gathered on the Lowland and shipped up to the Platform in the supply lifts. That’s a good observation. To connect two such apparently disparate phenomena—’

			‘I tried to eat the lightmoss. I threw it up. You can’t eat the spindlings’ straw either. Why?’

			‘Because they come from other places. Other worlds than this. Whole other systems of life.’

			Telni understood some of this. ‘People brought them here, and mixed everything up.’ A thought struck him. ‘Can spindlings eat lightmoss?’

			‘Why is that relevant?’

			‘Because if they can it must mean they both came from the same other place.’

			‘You can find that out for yourself.’

			He itched to try the experiment, right now. But he sought another question to ask, while he had the chance. ‘Did people make you?’

			‘They made our grandfathers, if you like.’

			‘Were you really Weapons?’

			‘Not all of us. Such labels are irrelevant now. When human civilisations fell, sentient machines were left to roam, to interact. There was selection, of a brutal sort, as we competed for resources and spare parts. Thus we enjoyed our own long evolution. A man called Bayle mounted an expedition to the Lowland, and found us.’

			‘You were farming humans. That’s what my mother said.’

			‘It wasn’t as simple as that. The interaction with Bayle’s scholars led to a new generation of machines with enhanced faculties.’

			‘What kind of faculties?’

			‘Curiosity.’

			Telni considered that. ‘What’s special about me? That I might have an Effigy inside me?’

			‘Not just that. Your mother rebelled when you were born. That’s very rare. The human community here was founded from a pool of scholars, but that was many generations ago. We fear that by caring for you we may have bred out a certain initiative. That was how you came to our attention, Telni. Your mother rebelled, and you seek to answer questions. There may be questions you can answer that we can’t. There may be questions you can ask that we can’t.’

			‘Like what?’

			‘You have to ask. That’s the point.’

			He thought. ‘What are the Formidable Caresses?’

			‘The ends of the world. Or at least, of civilisation. In the past, and in the future.’

			‘How does time work?’

			‘That’s another question you can answer yourself.’

			He was mystified. ‘How?’

			A seam opened up on the Weapon’s sleek side, like a wound, revealing a dark interior. Powpy had to push his little hand inside and grope around for something. Despite the Weapon’s control, Telni could see the boy’s revulsion. He drew out something that gleamed, complex, a mechanism. He handed it to Telni. 

			Telni turned it over in his hands, fascinated. It was warm. ‘What is it?’

			‘A clock. A precise one. You’ll work out what to do with it.’ The Weapon moved, gliding up another metre into the air. ‘One more question.’

			‘Why do I feel . . . sometimes . . .’ It was hard to put into words. ‘Like I should be somewhere else? My mother said everybody feels like that, when they’re young. But . . . Is it a stupid question?’

			‘No. It is a very important question. But it is one you will have to answer for yourself. We will see you again.’ It drifted away, two metres up in the air, with the little boy running beneath, like a dog on a long lead. But it paused once more, and the boy turned and spoke again. ‘What will you do now?’

			Telni grinned. ‘Go feed moss to a spindling.’

			That was the start of Telni’s scholarship, in retrospect, much of it self-discovered, self-taught. And as his understanding increased, he grew in wisdom, strength, and stature in his community.

			 

			In Telni’s twenty-fifth year, a group of Natural Philosophers from the Shelf visited the Platform. Telni was the youngest of the party selected to greet the Shelf scholars. 

			And MinaAndry, a year or two younger, was the most junior of the visitors from Foro. It was natural they would end up together. 

			The formal welcomes were made at the lip of the Platform, under the vast, astonishing bulk of a tethered airship. The Shelf folk, used to solid ground under their feet, looked as if they longed to be far away from the Platform’s edge, and the long drop to the Lowland below. 

			Then the parties broke up for informal discussions and demonstrations. The two groups, of fifty or so on each side, were to reassemble for a formal dinner that night in the Hall, the largest and grandest of the Platform’s sentient Buildings. Thus the month-long expedition by the Shelf Philosophers would begin to address its goals, the start of a cultural and philosophical exchange between Shelf and Platform. It was a fitting project. The inhabitants of the Platform, their ancestors drawn long ago from Foro, were after all distant cousins of the Shelf folk.

			And Telni found himself partnered in his work with MinaAndry. 

			There was much good-natured ribbing at this, and not a little jealousy in the glances of the older men. All the folk from the Shelf were handsome in their way, tall and elegant – not quite of the same stock as the Platform folk, who, shorter and heavier-built, were themselves different from the darker folk of the Lowland. They were three human groups swimming through time at different rates; of course they would diverge. But whatever the strange physics, MinaAndry was striking, tall yet athletic-looking with a loose physical grace, and blonde hair tied tightly back from a spindling-slim neck.

			They walked across the Platform, through the city of living Buildings. The walls were gleaming white surfaces, neither hot nor cold, and pierced by sharp-edged doorways and windows. 

			Mina ran her hand across one smooth wall. Through an open door, inside the building, could be glimpsed signs of humanity: a bunk bed made of wood hauled up from the plain, a hearth, a cooking pot, cupboards and heaps of blankets and clothes, and outside a bucket to catch the rain. ‘This place is so strange. We build things of stone, of concrete, or wood. But this—’

			‘We didn’t build these structures at all. The Buildings grew here. We don’t even know what they are made of – we call it Construction Material. That may not even be a human invention. They bud from units we call Flowers, and soak up the light from the storms. Like the Weapons, the Buildings are technology gone wild, made things modified by time.’

			‘It all feels new, although I suppose it’s actually very old. Whereas Foro feels old. All that lichen-encrusted stone! It’s like a vast tomb . . .’

			But Telni knew that the town she called Foro was built on the ruins of a city itself called New Foro, devastated during the wars he remembered watching as a boy. He had naively expected the Shelf folk to be full of stories of that war when they came here. But the war was fifteen Platform years over, more than two hundred and fifty Shelf years, and what was a childhood memory to Telni was long-dead history to Mina.

			‘Is it true you feed your dead to the Buildings?’ She asked this with a kind of frisson of horror.

			‘We wouldn’t put it like that . . . They do need organic material. In the wild, you know, down on the Lowland, they preyed on humans. We do let them take our corpses. Why not?’ He stroked a wall himself. ‘It means the Buildings are made of us, our ancestors. Sometimes people have to die inside a Building. The Weapon that rules the Platform decrees it.’

			‘Why?’

			‘It seems to be studying Effigies. It thinks that the Construction Material of which Buildings are made excludes Effigies. Some of us are born inside Buildings, so no Effigy can enter us then. Others die within a Building, a special one we call the Morgue, in an attempt to trap the Effigies when they are driven out of their bodies. My own great-aunt died recently, and had to be taken inside the Morgue, but no Effigy was released.’

			‘It seems very strange to us,’ Mina said cautiously. ‘To Shelf folk, I mean. That here you are living out your lives on a machine, made by another machine.’

			‘It’s not as if we have a choice,’ Telni said, feeling defensive. ‘We aren’t allowed to leave.’

			She looked down at her feet, which were clad in sensible leather shoes – not spindling hide like Telni’s. ‘I could tell that a machine built this place. It lacks a certain humanity.’ She glanced at him uncertainly. ‘Look, I’m speaking as a Philosopher. I myself am studying geology. The way time stratification affects erosion, with higher levels wearing away faster than the low, and the sluggish way rivers flow as they head down into the red . . . All this is a manifestation of depth, you see, depth that pivots into time. On the Shelf we all grew up on a cliff-top, over all that depth. But here we are suspended in the air on a paper-thin sheet! Whatever the intentions of the Weapon that governs you, it doesn’t feel safe. A human designer would never have done it like this.’

			‘We live as best we can.’

			‘I’m sure.’

			‘I’ll show you,’ he said with a dash of defiance.

			He took her to the very centre of the Platform, and the wheel that turned as always, drawn by teams of patient spindlings as they laboured to draw up supplies from the plain below.

			MinaAndry patted the necks of the plodding beasts. The cargo jockeys, unloading buckets and pallets of supplies drawn up from the Lowland, stared at her curiously. 

			She said, ‘How charming these beasts are! You know that on the Shelf they were driven to extinction during the Creationist-Mechanist Wars. We are slowly restocking with animals drawn up from the Lowland herds, but it’s ferociously expensive . . .’

			Something about the way she patted and stroked the tall, elegant creatures moved Telni deep inside. But he had to pull her aside when he saw a spindling was ready to cough up its faeces. Mina was astonished at the sight.

			He took Mina’s hand and led her to the centre of the Hub, close to the great hatch in the floor of the Platform, which revealed the goods-laden cables that dangled down to the Lowland far below. 

			Mina squealed and drew back. ‘Oh! I’m sorry. Vertigo – what a foolish reaction that is! Although it proves my point about the uncomfortable design.’

			He pointed down through the hole. ‘I brought you here to see my own work. I earn my living through my studies with an apothecary. But this is my passion . . .’

			Holding tight to the rail, pushing a stray strand of hair back from her face, she peered down through the floor. From here, Telni’s cradles of pendulums, of bobs and weights and simple control mechanisms, were clearly visible, attached in a train along one of the guide ropes that tethered the Platform to the Lowland plain. 

			‘Pendulums?’ 

			‘Pendulums. I time their swing. From here I can vary the length and amplitude . . .’ He showed her a rigging-up of levers he had fixed above the tether’s anchor. ‘Sometimes there’s a snag, and I go down in a harness, or send one of the cargo jockeys.’

			‘How do you time them?’

			‘I have a clock the Weapon gave me. I don’t understand how it works,’ he said, and that admission embarrassed him. ‘But it’s clearly more accurate than any clock we can make. I have the pendulums spread out over more than a quarter of a kilometre. There’s no record of anybody attempting to make such measurements over such a height difference. And by seeing how the period of the pendulums vary with height, what I’m trying to measure is—’

			‘The stratification of time. The higher up you raise your pendulums, the faster they will swing.’ She smiled. ‘Even a geologist understands that much. Isn’t it about five per cent per metre?’

			‘Yes. But that’s only a linear approximation. With more accurate measurements I’ve detected an underlying curved function . . .’ The rate at which time flowed faster, Telni believed, was actually inversely proportional to the distance from the centre of Old Earth. ‘It only looks linear, simply proportional to height, if you pick points close enough together that you can’t detect the curve. And an inverse relationship makes sense, because that’s the same mathematical form as the planet’s gravitational potential, and time stratification is surely some kind of gravitational effect . . .’ He hoped this didn’t sound naive. His physics, based on philosophies imported from Foro centuries ago with the Platform’s first inhabitants, was no doubt primitive compared to the teachings Mina had been exposed to.

			Mina peered up at a sky where a flock of stars, brightly blueshifted, wheeled continually around an empty pole. ‘I think I understand,’ she said. ‘My mathematics is rustier than it should be. That means that the time distortion doesn’t keep rising on and on. It comes to some limit.’

			‘Yes! And that asymptotic limit is a distortion factor of around three hundred and twenty thousand – compared to the Shelf level, which we’ve always taken as our benchmark. So one year here corresponds to nearly a third of a million years, up there in the sky.’

			She looked up in wonder. ‘It is said that nearly ten thousand years have elapsed since the last Formidable Caress. An interval that spans all the history we know. But ten thousand years here—’

			‘Corresponds to about three billion years there. In the sky. We are falling into the future, Mina! And if you study the sky, as some do, you can see the working-out of time on a huge scale. A year up there passes in a mere hundred seconds down here, and we see the starscape march to that pace. And even as the sky turns, the stars in their flight spark and die, they swim towards and away from each other . . . We live in a great system of stars, which we see as a band across the sky. Some say there are other such systems, and that they too evolve and change. 

			‘And some believe that once Old Earth was a world without this layering of time, a world like many others, perhaps, hanging among the stars. Its people were more or less like us. But Old Earth came under some kind of threat. And so the elders pulled a blanket of time over their world and packed it off to the future: “Old Earth is a jar of time, stopped up to preserve its children” – that’s how it has been written.’

			‘That’s all speculation.’

			‘Yes. But it would explain such a high differential of perceived time. I’m always trying to improve my accuracy. The pendulums need to be long enough to give a decent period, but not too long or else the time stratification becomes significant even over the length of the pendulum itself, and the physics gets very complicated—’

			She slipped her hand into his. ‘It’s a wonderful discovery. Nobody before, maybe not since the last Caress, has worked this out before.’

			He flushed, pleased. But something made him confess, ‘I did need the Weapon’s clock to measure the effects sufficiently accurately. And the Weapon set me asking questions about time in the first place.’

			‘It doesn’t matter what the Weapon did. This is your work. You should be happy.’

			‘I don’t feel happy,’ he blurted.

			She frowned. ‘Why do you say that?’

			Suddenly he was opening up to her in ways he’d never spoken to anybody else. ‘Because I don’t always feel as if I fit. As if I’m not like other people.’ He looked at her doubtfully, wondering if she would conclude he was crazy. ‘Maybe that’s why the Machine has been drawn to me since the day I was born. And maybe that’s why I’m turning out to be a good Philosopher. I can look at the world from outside, and see patterns others can’t. Do you ever feel like that?’

			Still holding his hand, she walked him back to the wheel and stroked a spindling’s stubby mane, evidently drawing comfort from the simple physical contact. ‘Sometimes,’ she said. ‘Maybe everybody does. But the world is as it is, and you just have to make the best of it. Do you get many birds on this island?’

			The question surprised him. ‘Not many. Just caged songbirds. Hard for them to find anywhere to nest.’

			‘I ask because I used to watch birds as a child. I’d climb up to a place we call the Attic . . . The birds use the time layers. The parents will nest at some low level, then go gathering food higher up. They’ve worked out they can take as long as they like, while the babies, stuck in slow time, don’t get too hungry and are safe from the predators. Of course, the parents grow old faster, sacrificing their lives for their chicks.’

			‘I never saw anything like that. I never got the chance.’ He shook his head, suddenly angry, resentful. ‘Not on this island in the sky, as a servant of some machine. Sometimes I hope the next Caress comes soon and smashes everything up.’

			She took both his hands and smiled at him. ‘I have a feeling you’re going to be a challenge. But I like challenges.’

			‘You do?’

			‘Sure. Or I wouldn’t be here, spending a month with a bunch of old folk while seventeen months pass at home. Think of the parties I’m missing!’

			His heart hammered, as if he had been lifted up into the blue. ‘I’ve only known you hours,’ he said. ‘Yet I feel—’

			‘You should return to your work.’ The familiar child’s voice was strange, cold, jarring.

			Telni turned. The Weapon was here, hovering effortlessly over the hole in the floor. His tethered boy stood some metres away, tense, obviously nervous of the long drop. The spindlings still turned their wheel, but the cargo jockeys stood back, staring at the sudden arrival of the Weapon, the maker and ruler of their world.

			Telni’s anger flared. He stepped forward towards the child, fists clenched. ‘What do you want?’

			‘We have come to observe the formal congress this evening. The Philosophers from Shelf and Platform. There are many questions humans can address that we—’

			‘Then go scare all those old men and women. Leave me alone.’ Suddenly, with Mina at his side, he could not bear to have the Weapon in his life once more, with its strange ageless boy on his umbilical. ‘Leave me alone, I say!’

			Powpy turned to look at Mina. ‘She will not stay here. This girl, MinaAndry. Her home is on the Shelf. Her family, the Andry-Feri, is an ancient dynasty, with a lineage reaching back almost to the last Caress. She has responsibilities, to bear sons and daughters. That is her destiny. Not here.’

			‘I will stay if I wish,’ Mina said. She was trembling, Telni saw, evidently terrified of the Weapon, this strange, ancient, wild machine from the dark Lowland. Yet she was facing it, answering it back.

			Telni found himself snarling, ‘Maybe she’ll bear my sons and daughters.’

			‘No,’ said the boy.

			‘What do you mean, no?’

			‘She is not suitable for you.’

			‘She’s a scholar from Foro! She’s from the stock you brought here to populate the Platform in the first place!’

			‘It is highly unlikely that she has an Effigy. Few in her family do. Your partner should have an Effigy. That is why—’ 

			‘Selective breeding,’ Mina gasped. ‘It’s true. This machine really is breeding humans like cattle . . .’

			‘I don’t care about Effigies!’ Telni yelled. ‘I don’t care about you and your stupid projects.’ He stalked over to the boy, who stood trembling, clearly afraid, yet unable to move from the spot.

			‘Telni, don’t,’ Mina called.

			The boy said tremulously, ‘Already you have done good and insightful work, which—’

			Telni struck, a hard clap with his open hand to the side of the boy’s head. Powpy went down squealing.

			Mina rushed forward and pushed herself between Telni and the boy. ‘What have you done?’

			‘He, it – all my life—’

			‘Is that this boy’s fault? Oh, get away, you fool.’ She knelt down and cradled the child’s head on her lap. With the umbilical still dangling from the back of his neck, Powpy was crying, in a strange, contained way. ‘He’s going to bruise. I think you may have damaged his ear. And his jaw – no, child, don’t try to talk.’ She turned to the Weapon, which hovered impassively. ‘Don’t make him speak for you again. He’s hurt.’ 

			Telni opened his hands. ‘Mina, please—’

			‘Are you still here?’ she snarled. ‘Go get help. Or if you can’t do that, just go away. Go!’

			And he knew he had lost her, in that one moment, with that one foolish blow. He turned away and headed towards the Platform’s hospital to find a nurse.

			He would not see the Weapon again for two decades.

			 

			The little boy walked into Telni’s cell, trailing a silvery rope from the back of his neck.

			Telni was huddled up in his bunk, a spindling-skin blanket over his body. Though feverish, Telni was shivering: drying out from the drink, and not for the first time. He scowled at the boy. ‘You again.’

			‘Be fair,’ the boy said. ‘We have not troubled you for twenty years.’

			‘Not twenty for you.’ His figuring was cloudy. ‘Down on Lowland, less than a year—’

			‘This boy is not yet healed.’

			Telni saw the boy’s face was distorted on the right-hand side. ‘I apologise.’ He sat up. ‘I apologise to you – what in the blue was your name?’

			‘Powpy.’

			‘I apologise to you, Powpy. Not to the thing that controls you. Where is it, by the way?’

			‘It would not fit through the door.’

			Telni lay back and laughed. 

			‘We did not expect to find you here.’

			‘In the drunk tank? Well, I got fired by the apothecary for emptying her drugs cabinet once too often. So it was the drink for me.’ He patted his belly. ‘At least it’s putting fat on my bones.’

			‘Why this slow self-destruction?’

			‘Call it an experiment. I’m following in my father’s footsteps, aren’t I? After all, thanks to you, I have no more chance of happiness, of finding meaning in my life, than he did. And besides, it’s all going to finish in a big smash soon, isn’t it? As you smart machines no doubt know already.’

			It didn’t respond to that immediately. ‘You never had a wife. Children.’

			‘Sooner no kids at all than to breed at your behest.’

			‘You have long lost contact with MinaAndry.’

			‘You could say that.’ When the month-long tour of the Shelf Philosophers was concluded, she had gone home with them to continue her interrupted life on Foro. Since then, the accelerated time of the Shelf had whisked her away from him for ever. ‘After – what, three hundred years up there, more? – she’s dust, her descendants won’t remember her, even the language she spoke will be half-forgotten. The dead get deader, you know, as every trace of their existence is expunged. That’s one thing life on Old Earth has taught us. What do you want, anyway?’

			‘Your research into the Formidable Caress.’

			‘If you can call it research.’

			‘Your work is good, from what we have seen of that portion you have shared with other scholars. You cannot help but do good work, Telni. The curiosity I saw burning in that ten-year-old boy, long ago, is still bright.’

			‘Don’t try to analyse me, you – thing.’

			‘Tell me what you have discovered . . .’

			He could not hold back what he had learned, he found. At least the telling distracted him from his craving for drink.

			After his discovery of the huge rate at which the inhabitants of Old Earth were plummeting into the future of the universe, Telni had become interested in spans of history. On the Shelf, written records went back some four thousand years of local time. These records had been compiled by a new civilisation rising from the rubble of an older culture, itself wrecked by a disaster known as the Formidable Caress, thought to have occurred some six thousand years before that.

			‘But in the external universe,’ Telni said, ‘ten thousand Shelf years corresponds to over three billion years. So much I deduced from my pendulums, swinging away beneath the Platform amid streams of spindling shit and cargo jockey piss . . . Everybody has always thought that the Caresses come about from local events. Something to do with the planet itself. But three billion years is long enough for events to unfold on a wider scale, a universal one. Time enough, according to what Shelf scholars have reconstructed, for stars to be born and to die, for whole galaxies to swim and jostle . . . “Galaxy”, by the way, is a very old term for a system of stars. I found that out for myself. So, you see, I wondered if the Caresses could have some cosmic cause.’

			‘You started to correspond with scholars on the Shelf.’

			‘Yes. After that first visit by Mina’s party we kept up a regular link, with visits from them – once every couple of years for us, once a generation for them . . . I spoke to the astronomers over there, about what they saw in the sky. And their archaeologists, about what had been seen in the past. There was always snobbishness, you know. Those of us down in the red think we are better because we are closer to the original stock of Old Earth; those up in the blue, who have produced more generations, believe they are superior products of evolution. None of that bothered me. And as their decades ticked by, I think I helped shape whole agendas of research by my sheer persistence.’

			‘It must have been rewarding for you.’

			‘Academically, yes. I’ve never had any problem, academically. It’s the rest of my life that’s a piece of shit.’

			‘Tell us what you discovered.’

			‘I don’t have my notes, my books—’

			‘Just tell us.’

			He sat up and stared into the face of the eerily unchanged boy – who, to his credit, did not flinch. ‘The first Caress destroyed almost everything of what went before, on the Shelf and presumably elsewhere. Almost, but not all. Some trace inscriptions, particularly carvings on stone, have survived. Images, fragmentary, and bits of text. Records of something in the sky.’

			‘What something?’

			‘The Galaxy is a disc of stars, a spiral. We, on a planet embedded in the disc, see this in cross section, as a band of light in the sky. Much of it obscured by dust.’

			‘And?’

			‘The ancients’ last records show two bands, at an angle to each other. There is evidence that the second band grew brighter, more prominent. The chronological sequence is difficult to establish – the best of these pieces were robbed and used as hearths or altar stones by the fallen generations that followed . . .’

			‘Nevertheless,’ the boy prompted.

			‘Nevertheless, there is evidence that something came from out of the sky. Something huge. Another galaxy, so some believe – so I believe. And then there are crude, scrawled images – cartoons, really – of explosions. All over the sky. A million suns, suddenly appearing.’ He imagined survivors, huddled in the ruins of their cities, scratching what they saw into fallen stones. ‘After that – nothing, for generations. People were too busy reinventing agriculture to do much astronomy. That was ten thousand years ago. 

			‘The next bit of evidence comes from around three thousand years back, when a Natural Philosopher called HuroEldon established new centres of scholarship, at Foro and down on the Lowland . . . Once again we started keeping good astronomical records. And not long after Huro’s time, the astronomers observed in the sky—’

			‘Another band of stars.’

			‘No. A spiral – a spiral of stars, ragged, the stars burning and dying, a wheel turning around a point of intense brightness. This object swam towards us, so it seemed, and at its closest approach there was another flare of dazzling new stars, speckled over the sky – but there was no Caress, not this time. The spiral receded into the dark.’

			‘Tell us what you believe this means.’

			‘I think it’s clear. This other spiral is a galaxy like our own. The two orbit each other.’ He mimed this with his fists, but his hands were shaking; shamed before the boy’s steady gaze, he lowered his arms. ‘As twin stars may orbit one another. But unlike stars galaxies are big, diffuse structures. They must tear at each other, ripping open those lacy spirals. Perhaps when they brush, they create bursts of starbirth. A Formidable Caress indeed. 

			‘The last Caress was a first pass, when the second galaxy came close enough to our part of our spiral to cause a great flaring of stars – and that flaring, a rain of light falling from the blue, was what shattered our world. Then after HuroEldon’s time, two billion years later externally, there was another approach – this one not so close, not a true Caress; it was spectacular but did no damage, not to us. And then . . .’

			‘Yes?’

			He shrugged, peering up at the Construction-Material roof of the cell. ‘The sky is ragged, full of ripped-apart spiral arms. The two galaxies continue to circle each other, perhaps heading for a full merger, a final smash. And that, perhaps, will cause a new starburst flare, a new Caress.’

			The boy stood silently, considering this, though one leg quivered, as if itchy. He asked: ‘When?’

			‘That I couldn’t calculate. I tried to do some mathematics on the orbit. Long time since I stayed sober enough to see that through. But there’s one more scrap of information in the archaeology. There was always a tradition that the second Caress would follow ten thousand years after the first, Shelf time. Maybe that’s a memory of what the smart folk who lived before the first Caress were able to calculate. They knew, not only about the Caress that threatened them, but also what would follow. Remarkable, really.’

			‘Ten thousand years,’ the boy said. ‘Which is—’

			‘About now.’ Telni grinned. ‘If the world ends, do you think they will let me out of here to see the show?’

			‘You have done remarkable work, Telni. This is a body of evidence extracted from human culture that we could not have assembled for ourselves.’ Even as he spoke these calm words, the boy trembled, and Telni saw piss drip down his bare leg. 

			Telni snorted. ‘You really aren’t too good at running the people you herd, are you, machine?’

			Ignoring the dribble on his leg, Powpy spoke on. ‘Regarding the work, however. We are adept at calculation. Perhaps we can take these hints and reconstruct the ancients’ computations, or even improve on them.’

			‘So you’ll know the precise date of the end of the world? That will help. Come back and tell me what you figure out.’

			‘We will.’ The boy turned and walked away, leaving piss-footprints on the smooth floor. 

			Telni laughed at him, lay back on his bunk, and tried to sleep.

			It was to be a very long time before Telni saw the Weapon and its human attendant again.

			 

			‘He refuses to die. It’s as simple as that. There’s nothing but his own stubbornness keeping him alive . . .’

			His hearing was so bad now that it was as if his ears were stuffed full of wool. But, lying there on his pallet, he could hear every word they said. 

			And, though he needed a lot of sleep these days, he was aware when they moved him into the Morgue, ready for him to die, ready to capture his Effigy-spirit when it was released from his seventy-seven-year-old body. 

			‘Leave me in here if you like, you bastards.’ He tried to laugh, but it just made him cough. ‘I’m just going to lie here as long as necessary.’

			‘As long as necessary for what?’

			‘For it to come back again.’ 

			But, more than thirty years since the last visitation, only a handful of the medical staff knew what he was talking about.

			In the end, of course, it came.

			He woke from another drugged sleep to find a little boy standing beside his bed. 

			He struggled to sit up. ‘Hey, Powpy. How’s it going with you? You’ve grown, a little. You’re not afraid of me, are you? Look, I’m old and disgusting, but at least I can’t slap you around the head any more, can I?’

			He thought he saw a flicker of something in the boy’s eyes. Forgiveness? Pity? Fear? Contempt? Well, he deserved the latter. But then Powpy spoke in that odd monotone, so familiar even after all these years. ‘We were here at the beginning of your life. Now here we are at the end.’

			‘Yes.’ He tried to snap his fingers, failed. ‘Just another spark in the flames for you, right? And now you’ve come to see me give up my Effigy so you can trap it in this box of yours.’

			‘We would not describe it as—’

			He grabbed the boy’s arm, trying to grip hard. ‘Listen, Weapon. You can have my Effigy. What do I care? But I’m not going to die like this. Not here, not now.’

			‘Then where, and when?’

			‘Fifty years,’ he whispered. He glanced at the medical staff, who hovered at the edges of the Building. ‘I did my own calculations. Took me ten years. Well, I had nothing better to do . . . Fifty years, right? That’s all the time we’ve got left, until the fireworks.’

			The boy said gravely, ‘We imagine our model of the galaxies’ interaction is somewhat more sophisticated than yours. But your answer is substantially correct. You understand that this Caress will be different. Those on the Platform will survive. The Construction Material of the Buildings will shelter them. That was always one long-term purpose of the Platform project, to provide refuge. And from this seed, the recovery of civilisation after the Caress should be much more rapid.’

			Telni cackled weakly. ‘You built us a shelter from a Formidable Caress? Well, well, you do care. But the cities of the Shelf – Foro, Puul—’

			‘People will survive in caves, underground. But the vast loss of life, the destruction of the ecology, of their agriculture—’

			‘Serves those bastards right. They lost interest in talking to me decades ago.’ Which was true. But since the Creationist-Mechanist Wars, there had been centuries of peace on the Shelf – and they had built something beautiful and splendid up there, a chain of cities like jewels in the night, cities that sparkled in the time-accelerated view of witnesses on the Platform. In his head Telni imagined a race of blueshifted Minas, beautiful, clear-eyed, laughing. ‘Well. There’s nothing I can do for them.’ He struggled to sit straighter. ‘But there’s something I want you to do for me. You owe me, artefact. Now you’re going to take away my soul. Well, you can have it. But you can give me something back in return. I want to see the Caress.’

			‘You have only weeks to live. Days, perhaps.’

			‘Then take me down into the red. No matter how little time I have left, you can find a pit deep enough on this time-shifted world to squeeze in fifty Platform years.’ Exhausted, he fell back coughing; a nurse hurried over to lower him gently to his blankets. ‘And one more thing.’

			‘More demands?’

			‘Let this boy go.’

			 

			When Telni woke again, he found himself staring up at a sky of swirling blue stars. ‘Made it, by my own redshifted arse.’

			A face hovered over him, a woman’s. ‘Don’t try to move.’

			‘You’re in the way.’ He tried to sit up, failed, but kept struggling until she helped him up and he could see.

			He was on a plain – on the ground, his pallet set on red, rusty dirt, down on the true ground of Old Earth for the first time in his life. Something like a rail track curled across his view. Buildings of Construction Material were scattered around like a giant’s toys. He got the immediate sense this was a kind of camp, not permanent. 

			And figures moved in the distance. At first sight they looked human. But then something startled them, and they bucked and fled, on six legs. 

			‘What are those?’

			‘They are called Centaurs.’ Powpy was standing beside him, his neck umbilical connecting him to the Weapon, which hovered as impassive as ever, though rusty dirt clung to its sleek hide. ‘Human-spindling hybrids.’

			He stared, astonished. But he had no time left for wonder. ‘You were going to let this kid go.’

			‘He will be released,’ said the woman sternly. ‘My name’s Ama, by the way.’

			Which had been his mother’s name. He felt a stab of obscure guilt. ‘Glad to meet you.’

			‘You should be. I’m a nurse. I volunteered to stay with you, to keep you alive when they brought you down here.’

			‘No family, I take it.’

			‘Not any more. And when this business is done, I’ll be taking Powpy here back up top, to the Platform. You did ask for him to be released, didn’t you?’

			‘His mother and father—’

			‘Long dead,’ she whispered.

			‘We’re all orphans here, then.’

			Powpy said solemnly, ‘We will have to shelter in a Construction-Material Building to ride out the Caress. We are deep enough that it should be brief—’

			‘How deep?’

			‘We are in the Abyss. Once the bed of a deep ocean, far below the offshore plains you call the Lowland . . . Deep enough.’

			‘Nice sky.’

			‘Most of the stars’ radiation is blueshifted far beyond your capacity to see it.’

			‘And how long – ow!’ There was a sharp pain in his chest.

			Ama grabbed him and lowered him back against a heap of pillows. ‘Just take it easy. That was another heart attack.’

			‘Another . . .’

			‘They’ve been coming thick and fast.’

			‘That Weapon won’t want me dying out in the open. Not after all this.’

			‘We have a Morgue designated just over there,’ Ama said. ‘Your bed’s on wheels.’

			‘Good planning.’

			‘Not long now,’ murmured Powpy. 

			But he, the boy, wasn’t looking at the sky. Telni touched Powpy’s chin, and lifted his face. ‘He should see this for himself.’

			‘Very well,’ the Weapon said through the boy’s mouth.

			‘Why, Weapon? Why the grand experiment? Why the Platform? Why are you so fascinated by the Effigies?’

			‘We believe the Effigies are not native to the Old Earth, any more than the spindlings or the lightmoss or—’

			‘But they’re pretty closely bound up to humans. They live and die with us.’

			‘They do not die. So we believe. We have mapped disturbances, deep in the Old Earth . . . We believe there is a kind of nest of them, a colony of Effigies that dwells deep in the core of the planet. They emerge to combine with humans, with infants at birth. Some infants – we don’t know how they choose. And we don’t know how they bond either. But after the human carrier’s death, the Effigy symbiote is released, and returns to the core colony. Something of the human is taken with it. We believe.’

			‘Memories.’

			‘Perhaps.’

			‘And are these memories brought back up from this core pit the next time an Effigy surfaces?’

			‘Perhaps. Everything about this world is designed, or modified. Perhaps the purpose is to preserve something of the memory of humanity across epochal intervals.’

			‘Maybe this is why I always felt like something in me really doesn’t belong in this time or place.’

			‘We Machines can study this only at second-hand. It is something about humanity that no Machine shares.’

			‘I think you’re jealous. Aren’t you, Machine? You can farm us, keep us as lab animals. But you can’t have this.’

			‘There is no reliable mapping between human emotions and the qualia of our own sensorium . . .’

			But he didn’t hear the rest. Another stabbing in his chest, a pain that knifed down his left arm. The nurse leaned over him.

			And the sky exploded. 

			These weren’t just new stars. They were stars that detonated, each flaring brighter than the rest of the sky put together, then vanishing as quickly, blown-out matches.

			‘Supernovas,’ said the boy, Powpy. ‘That is the ancient word. A wave of supernovas, triggered by the galaxy collision, giant exploding stars flooding nearby space with lethal radiation, a particle sleet . . .’

			But Telni couldn’t talk, couldn’t breathe.

			‘He’s going,’ the nurse said. ‘Get him to the Morgue.’

			He glimpsed people running up – no, not people, they were six-legged, Centaurs – and his bed was shoved forward, across the rusty dirt towards the enclosure of a Building. He tried to protest, to cling to his view of that astounding sky as long as he could. But he couldn’t even breathe, and it felt as if a sword were being twisted in his chest.

			They got him indoors. He lay back, rigid with pain, staring at a Construction-Material roof that seemed to recede from him. 

			And a glow, like the glow of the sky outside, suffused the inside of his head, his very eyes.

			‘It’s happening,’ he heard the nurse say, wonder in her voice. ‘Look, it’s rising from his limbs . . . His heart has stopped.’ She straddled him and pounded at his chest, even as a glow lit up her face, the bare flesh of her arms – a glow coming from him. 

			He remembered – a glimmering tetrahedron, looming, an electric-blue framework swallowing him up – memories that had nothing to do with this world . . .

			He heard Powpy call, ‘Do you know who you are? Or who you were?’ 

			And suddenly he knew, as if his eyes had suddenly focused, after years of myopia. With the last of the air in his lungs he struggled to speak. ‘Not again. Not again!’

			The nurse peered into his eyes. ‘Stay with me, Telni!’

			‘Who are you? Who are you?’

			The light detonated from deep inside him. Suddenly he filled this box of Construction-Material, he was contained within it, and he rattled, anguished. But there was the door, a way out. Somehow he fled that way, seeking the redshift . . .

		

	
		
			 

			Even after the Xeelee had finally won their war against humanity, the stars continued to age, too rapidly. The Xeelee completed their great Projects and fled the cosmos.

			Time unravelled. Dying galaxies collided like clapping hands. But even now the story was not yet done. The universe itself prepared for another convulsion, greater than any it had suffered before.

			And then— 

			 

			‘Who are you?’

			‘My name is Michael Poole.’
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